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Grand Forks Phase 1 Levees

SECTI ON 02220

DEMOLI TI 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
desi gnation only.

ENG NEERI NG MANUALS ( EM)

EM 385-1-1 (1996) U.S. Arnmy Corps of Engineers Safety
and Heal th Requi renents Manua

1.2 GENERAL REQUI REMENTS

The work includes denplition, salvage of identified items and material s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Government property daily, unless otherwi se directed, to avoid
accunul ation at the denolition site. Materials that cannot be renpved
daily shall be stored in areas specified by the Contracting Officer. 1In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itenms and naterials shall be disposed of
as specified.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-13 Certificates
Wrk Plan; GA

The procedures proposed for the acconplishnment of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nethods to provide necessary supports, l|latera
braci ng and shoring when required, careful renpoval and di sposition
of materials specified to be sal vaged, protection of property
which is to remain undi sturbed, coordination with other work in
progress, and timely disconnection of utility services. The
procedures shall include a detail ed description of the methods and
equi pment to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1

1.4 DUST CONTROL
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The amount of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or

obj ecti onabl e conditions such as ice, flooding and poll ution.

1.5 PROTECTI ON
1.5.1 Protecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i nmediate action to
protect all personnel working in and around the denplition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be left standing w thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor kimen remove debris or performother work in the i medi ate area.

1.5.2 Protection of Structures

Fl oors, roofs, walls, columms, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternined to be in stable condition, shall renmain
standi ng wi t hout additional bracing, shoring, of |lateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no el ements deternined to be unstable are left
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as nmay be required as a result of any cutting,
renoval , or denolition work perforned under this contract.

1.5.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to determine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to renain in place, to be reused, or to remain the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nay be required as
a result of any cutting, renoval, or denplition work perforned under this
contract.

1.5.4 Protecti on From t he \Wat her

Sal vageabl e materials and equi prent shall be protected fromthe weat her at
all tinmes.

1.5.5 Protection of Trees

Trees within the project site which might be damaged during denolition, and
which are indicated by the Contracting Officer to be left in place, shal

be protected by a 6 foot high fence. The fence shall be securely erected a
m ni mum of 5 feet fromthe trunk of individual trees or follow the outer
peri meter of branches or clunps of trees. Any tree designated to remain
that is damaged during the work under this contract shall be replaced in

ki nd or as approved by the Contracting Oficer.
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1.5.6 Envi ronnmental Protection

The work shall conply with the requirenents of Section 01410 ENVI RONVENTAL
PROTECTI ON

1.6 BURNI NG

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

1.7 USE OF EXPLOSI VES
Use of explosives will not be permtted.
PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON
3.1 EXI STI NG STRUCTURES

Exi sting structures indicated on plans to be renoved shall be renmoved. See
the attached schedul e of existing structures to be denolished. Interior

wal s, other than retaining walls and partitions, shall be renmoved to 9.0
feet bel ow grade. Basenent slabs, foundation, and niscellaneous debris
fromsites where hone have previously been renoved shall be renoved

Street and parking | ot pavenent and base courses, sidewal ks, curbs,
gutters, driveways, and street |ight bases shall be renoved as indicated.

Abandoned storm sewers, sanitary sewers, and water nmmins shall be plugged
by filling with grout or capped and renoved as indicated or as approved by
the Contracting Officer. The water mmin, stormand sanitary sewer plugs
shal |l be inspected and approved by the City of Grand Forks Water Uility
Department prior to backfilling.

3.2 UTI LI TI ES

Di sconnection of utility services, with related neters and equi prent, shal
be performed by the respective utilities. Contact list for coordination of
utility disconnections are included at the end of this section. Existing
utilities shall be renpved as indicated. Wen utility [ines are
encountered that are not indicated on the draw ngs, the Contracting O ficer
shall be notified prior to further work in that area

3.3 FI LLI NG

Hol es, open basenments and ot her hazardous openings shall be filled in
accordance with Section 02300 EARTHWORK

3.4 DI SPCSI TI ON OF MATERI AL
Title to material and equi pnent to be denvolished, except CGovernment sal vage
and historical items, is vested in the Contractor upon receipt of notice to
proceed. The Governnent will not be responsible for the condition, |oss or
danmage to such property after notice to proceed.

3.4.1 Sal vageabl e Itens and Materia

Contractor shall salvage itens and material to the nmaxi mum extent possible.
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3.4.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting O ficer and shall be renoved fromthe project site before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

3.4.1.2 Itens Sal vaged for Reuse
Sal vaged itens to be reused shall be rempved in a manner to prevent damage,
and packed or crated to protect the itens from danage while in storage or
during shiprment. Itens danmmged during renoval or storage shall be repaired
or replaced to match existing itens. Containers shall be properly
identified as to contents.

3.4.2 Unsal vageabl e Materi a

Concrete, masonry, and other nonconbustible material, except concrete
permtted to remain in place, shall be disposed off-site.

3.5 CLEAN UP
Debris and rubbish shall be renmoved from basenment and sinilar excavations.
Debris shall be renpbved and transported in a nmanner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and
di sposal shall apply.

3.6 PAVEMENTS

Exi sting pavenents designated for renoval shall be saw cut at limts of
renmoval and renoved

-- End of Section --
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SECTI ON 02230

CLEARI NG AND GRUBBI NG

PART 1  GENERAL
1.1 DEFI NI TI ONS
1.1.1 Cl earing

Clearing shall consist of the felling, trimmng, and cutting of trees into
sections and the satisfactory di sposal of the trees and other vegetation
desi gnated for renoval, including dow tinber, snags, brush, and rubbish
occurring in the areas to be cleared. Cearing operations shall be
conducted in areas designated on the draw ngs.

1.1.2 Gr ubbi ng

Grubbi ng shall consist of the renoval and di sposal of stunps, roots |arger
than 3 inches in diameter, and matted roots fromthe designated grubbing
areas. G ubbing operations shall be done in areas for structures and areas
to receive levee fill or to be paved as shown on the draw ngs.

PART 2 PRODUCTS (Not Appl i cabl e)
PART 3  EXECUTI ON
3.1 CLEAR NG

Trees, stunps, roots, brush, and other vegetation in areas to be cleared
shall be cut off flush with or bel ow the original ground surface, except
such trees and vegetation as may be indicated or directed to be left
standing. Trees designated to be left standing within the cleared areas
shall be trimred of dead branches 1-1/2 inches or nore in dianeter and
shall be trimred of all branches the heights indicated or directed. Linbs
and branches to be trimmed shall be neatly cut close to the bole of the
tree or main branches. Cuts nore than 1-1/2 inches in dianeter shall be
painted with an approved tree-wound paint. Trees and vegetation to be left
standi ng shall be protected from danage incident to clearing, grubbing, and
construction operations by the erection of barriers or by such other neans
as the circunstances require.

3.2 GRUBBI NG

Material to be grubbed, together with | ogs and other organic or netallic
debris not suitable for foundation purposes, shall be renoved to a depth of
not less than 24 inches below the original surface |level of the ground in
areas indicated to be grubbed and in areas indicated as construction areas
under this contract, such as areas for |evees, buildings, and areas to be
paved. Depressions made by grubbing shall be filled with suitable materia
and conpacted to nake the surface conformw th the original adjacent
surface of the ground.

3.3 TREE REMOVAL
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Where indicated or directed, trees and stunps that are designated as trees
shal |l be renoved from areas outside those areas designated for clearing and
grubbing. This work shall include the felling of such trees and the
renoval of their stunps and roots as specified in paragraph GRUBBI NG Trees
shal | be di sposed of as specified in paragraph DI SPOSAL OF MATERI ALS

3.4 Dl SPOSAL OF MATERI ALS

3.4.1 Materials Ot her Than Sal abl e Ti nber
Logs, stumps, roots, brush, rotten wood, and other refuse fromthe clearing
and grubbi ng operations, except for salable tinber, shall be disposed of
of fsite, except when otherwi se directed in witing. Such directive wll
state the conditions covering the disposal of such products and will also
state the areas in which they may be pl aced.

3.5  ACCEPTANCE

Upon conpletion of the site clearing, obtain the Contracting Officer's
acceptance of the extent of clearing and grubbing.

-- End of Section --
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SECTI ON 02300

EARTHWORK

PART 1  GENERAL

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

desi gnation only.

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

ASTM C 117 (1995) Materials Finer Than 75 M croneters
(No. 200 Sieve) in Mneral Aggregates by
Washi ng

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle Size Analysis of
Soil's

ASTM D 698 (1991; R 1998) Laboratory Conpaction

Characteristics of Soil Using Standard
Effort (12,400 ft-I1bf/cu. ft. (600
KN-micu. m))

ASTM D 1556 (1996) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 2487 (1998) dassification of Soils for
Engi neeri ng Purposes (Unified Soil
Classification Systen)

ASTM D 2488 (1993) Description and Identification of
Soils
ASTM D 2922 (1996el ) Density of Soil and

Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and

Plasticity I ndex of Soils
ASTM D 4718 (1987; R 1994) Correction of Unit Weight

and Water Content for Soils Containing
Oversi ze Particles
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1

1

2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
foll owi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Testing; FIO

A summary of testing results indicated i n PARAGRAPH: TESTI NG shal
be submitted when the site work is substantially conplete. The
Contracting O ficer shall be infornmed of test results daily for
direction on corrective action required. Draft copies of field
testing results shall be furnished to the Contracting Oficer on a
frequent and regular basis as directed, but do not need to be
formally transmitted through the submttal process.

Daily Report Forns; FIO

A conpilation of the daily report forns for earthwork observation
and inspection trench observations ordered by date shall be

subm tted when the work is substantially conplete. Prelimnary
copies shall be furnished to the Contracting Oficer on a weekly
or nmonthly basis as directed, but do not need to be formally
transmitted through the subnittal process.

3 SUBSURFACE DATA

Ref erence the Physical Data clause in Section 00800.

.4  ALTERNATE BORROW SOURCES AND EVALUATI ON

Borrow materials shall be produced fromthe sources shown on draw ngs or
listed in Section 00830 ATTACHVENTS. |f Contractor proposes to furnish
borrow froma source not shown or listed, Governnent approval of the
source is required. The Governnment will nmake such investigations and

eval uati ons as necessary to deterni ne whether or not materials with

accept abl e characteristics can be obtained fromthe proposed source.
Approval (or rejection) will require at |east 30 days, but not nore that
120 days. Borrow areas which involve the excavation of wetlands or wooded
areas will not be approved.

. 4.1 Al ter nat e Sources

a. FEvaluation by Site Inspection. |If the Contractor proposes to furnish
borrow from an unlisted source, the Government will evaluate the alternate
source. An investigation shall be perfornmed by a Governnent geol ogi st or
engi neer. The Contractor shall expose fresh soil for the full height of
the face proposed for production during the field eval uation

b. Evaluation by Test Data. |If sufficient information is not avail abl e,
the Government will reconsider the alternate source if evaluation is
suppl enented by sanpling and testing of the properties specified for the
material. |If the Contractor wi shes to pursue the alternate source, the
Government will notify the Contractor of required sanpling and nunber of
tests required. The Contractor shall be responsible for sanmpling and
testing costs for alternate sources. The Contracting O ficer shall be
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present during the sanpling, unless waived. Information provided with the
sanpl es shall include the location and el evation fromwhich the sanple was
taken. Testing shall be conpleted by a | aboratory approved in accordance
with Section 01451 CONTRACTOR QUALI TY CONTROL. Test results and jar

sampl es shall be furnished to the Governnent geol ogist at the District
Ofice. This will require a 14 day evaluation period after the test
results are received at the District Ofice.

PART 2 PRODUCTS

2.

2.

1 DEFI NI TI ONS
1.1 Satisfactory Materials

Satisfactory materials shall be of a character and quality satisfactory for
t he purpose intended, and nmeet the applicable material specifications.

.1.2 Cohesi onl ess and Cohesive Materials

Cohesi onl ess materials include materials classified in ASTM D 2487 as GW
@GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GMand SMw || be identified
as cohesionl ess only when the fines are nonplastic.

.1.3 Pr oct or

Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 698. The

maxi mum density is hereafter abbreviated as the "Standard Proctor" or
"Proctor" value. The optinmm noisture content, W, is the water content at
which the soil is conpacted to the maxi num density as deternined during the
test procedure presented in ASTM D 698.

.2 MATERI ALS

Al material placed as fill or backfill shall consist of material

classified by ASTM D 2487 as G GP, GC, GM SP, SM SC, CL, CH AND SW

The material shall be free of ice, snow, frozen earth, trash, debris,

sod, roots, organic matter, or stones larger than 3 inches in any dinension.

2.1 Common Bor r ow

Conmon borrow shall have | ess than 40 percent retained on the No. 4 sieve,
and | ess than 30 percent retained on the 3/4 inch sieve.

. 2.2 Sel ect Granular Fill

Sel ect granular material shall meet requirenents for conmon borrow and
shall contain not nore than 5 percent by wei ght of material passing the No.
200 sieve. The maxi num al | owabl e aggregate size shall be 1-1/2 inches.

.2.3 Granul ar Fill

Granul ar material shall neet requirenents for comobn borrow and shal |
contain not nore than 12 percent by weight of naterial passing the No. 200
si eve.

.2.4 | mpervious Fill
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I mpervious fill shall neet requirenents for comon borrow and shall have a
plasticity index |ess than 50.

2.2.5 Sel ect | npervious Fil

Sel ect inpervious fill shall neet requirenents for comon borrow, shal
have a plasticity index |less than 30, and a clay fraction | ess than 40
percent by weight finer than 0.002 mm

2.2.6 Random Fi | |

Random fill shall consist of native naterials neeting the requirenents for
comon borrow.

2.3 CONSTRUCTI ON EQUI PMENT

Conpaction equi prrent shall consist of sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, or other approved equi pment well suited to
the soil type being conpacted. Water flooding or jetting nethods of
conpaction will not be permitted for any soil types. Sprinkling equi pnent
for cohesive soils shall apply water uniformy, in controlled quantities,
and be capabl e of variable application w dths.

2.3.1 Levees

Use of sheepsfoot rollers (vibratory or non-vibratory), or scarification
between lifts, is required for construction of |evees (any water retaining
structures). Construction equi pnent and met hods shall avoi d poor bonding
between lifts, characterized by |ayered or lanm nated texture at the lift
interfaces. Snooth surfaces (such as produced from snmooth drumrollers,
rubber tired rollers, and construction traffic) shall be scarified prior to
pl aci ng subsequent lifts.

PART 3 EXECUTI ON
3.1 CLASSI FI CATI ON OF SO L MATERI ALS

Classification of soil materials shall be performed by the Contractor in
accordance with ASTM D 2488. The Contracting O ficer reserves the right to
revise the Contractor classifications. |In the case of disagreenent, the
Contracting Oficer's classification will govern unless the soils are
classified in accordance with ASTM D 2487. All testing conpleted by the
Contractor in conjunction with soil material classification will be

consi dered incidental to the contract work.

3.2 STOCKPI LES

St ockpil es shall be kept in a neat and well drained condition, giving due
consideration to drainage at all times. The ground surface at stockpile

| ocations shall be cleared, grubbed, and sealed. Satisfactory and
unsatisfactory materials shall be separately stockpiled. Stockpiles of
satisfactory materials shall be protected from contam nati on which may
destroy the quality and fitness of the stockpiled material. |If the
Contractor fails to protect the stockpiles, and any material becones

contam nated, frozen or too wet for use, such material shall be renmoved and
repl aced with satisfactory material from approved sources at no additiona
cost to the Government.
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3.

3 STRI PPI NG OF TOPSO L

VWere indicated or directed, topsoil shall be stripped to a depth of 6

i nches. Topsoil shall be spread on areas already graded and prepared for
topsoil, or transported and deposited in stockpiles convenient to areas
that are to receive application of the topsoil later, or at |ocations

i ndi cated or specified. Topsoil shall be kept separate from ot her
excavated materials, brush, litter, objectionable weeds, roots, stones

| arger than 2 inches in dianmeter, and other materials that would interfere
wi th planting and mai nt enance operations. Any surplus of topsoil from
excavations and grading shall be renpved fromthe site.

.4 EXCAVATI ON

After topsoil renoval has been conpl eted, excavation of every description
regardl ess of material encountered, within the grading linmts of the
project shall be perforned to the Iines and grades indicated. Excavation
material suitable for use as fill shall be transported to and placed in
fill areas within the Iimts of the work. All unsatisfactory materi al

i ncluding any soil which is disturbed by the Contractor's operations or
softened due to exposure to the elenents and water, and surplus nateria
shal | be disposed of in areas approved for off site storage. Excavations
carried bel ow the depths indicated shall be refilled to the proper grade

with satisfactory material. During construction, excavation and fill shal
be performed in a nanner and sequence that will provide proper drai nage at
all times. Material required for fill or enmbankment in excess of that

produced by excavation within the grading lints shall be excavated from
the borrow areas indicated or from other approved areas selected by the
Contractor as specified.

4.1 Changes and Differing Site Conditions

Any excavation subgrades that are unstable, punp, rut excessively, revea
soil conditions that are substantially different fromthat indicated in the
contract, or are unsuitable for proceeding with the work shall inmediately
be reported to the Contracting Oficer. In the event that it is necessary
to renmove material to a depth greater than specified, the Contracting
Oficer will provide direction for changed work; and an adjustnent in the
contract price will be considered in accordance with the contract.
Unsatisfactory material encountered bel ow t he grades shown shall be renoved
as directed. Determnation of elevations and neasurenments of approved
overdept h excavation of unsatisfactory material bel ow grades indicated
shal | be done under the direction of the Contracting Oficer. The
Contracting Officer shall be notified prior to proceeding with any

unaut hori zed work. Additional work not authorized by the Contracting

O ficer shall be at the Contractor's expense.

.5 DI TCHES AND GQUTTERS

Ditches and gutters shall be cut accurately to the cross sections and
grades indicated. Cutters and ditches shall be finished in a manner that
will result in effective drainage. All roots, stunps, rock, and foreign
matter in the sides and bottom of ditches and gutters shall be trinmed and
dressed or renoved to conformto the slope, grade, and shape of the section
i ndicated. Care shall be taken not to excavate ditches and gutters bel ow

t he grades indicated. Excessive ditch and gutter excavation shall be
backfilled to grade with properly placed and conpacted material. Al
ditches and gutters excavated under this section shall be maintained unti
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final acceptance of the work. Satisfactory material excavated fromditches
and gutters shall be placed in fill areas.

3.6 BORROW MATERI AL

Borrow material shall be selected to neet the requirenents and conditions
of the particular fill or enmbankment for which it is to be used. Borrow
materi al shall be obtained fromthe borrow areas shown or from ot her
approved sources, either private or within the limts of the project site,
sel ected by the Contractor. Unless otherwi se provided in the contract, the
Contractor shall obtain fromthe owners the right to procure material, pay
royalties and other charges involved, and bear the expense of devel opi ng
the sources, including rights-of-way for hauling. Borrow material from
approved sources on Governnent-controlled | and may be obtai ned w t hout
paynment of royalties. Unless specifically provided, no borrow shall be
obtained within the imts of the project site without prior witten
approval. Necessary clearing, grubbing, and drainage of borrow pits and

t he di sposal of debris thereon and restoration shall be considered rel ated
operations to the borrow excavation.

3.6.1 Excavati on and Borrow Pits

Except as otherwi se permtted, borrow pits and other excavation areas shal
be excavated providi ng adequate drai nage. Overburden and ot her spoi
material shall be transported to designated spoil areas or otherw se

di sposed of, or used for special purposes. Borrow pits shall be neatly
trimed and drai ned after the excavation is conpleted. The Contractor
shal | ensure that excavation of any area, operation of borrow pits, or
dunpi ng of spoil material results in mninumdetrinmental effects on natura
envi ronnental conditions.

3.6.2 Uilization of Excavated Materials

Material rempved from excavati ons shall be incorporated in the work insofar
as practicable. No excavated material that is satisfactory for use as fil
shal | be wasted without specific witten authorization. Materia

aut horized to be wasted shall be stored in designated areas approved for
surplus material storage and disposed of offsite. No excavated nateria
shal | be disposed of in such a manner as to obstruct the flow of any
stream endanger a partly finished structure, inpair the efficiency or
appearance of any structure, or be detrimental to the conpleted work in any
way .

3.7 EMBANKMENTS

Fills and enmbankments shall be constructed at the | ocations and to |ines
and grades indicated. Fill shall neet the material specifications for the
zones indicated on the drawings. The material shall be placed in successive
hori zontal |ayers for the full width of the cross section and shall be
conpacted as specified. Each |layer shall be conpacted before the overl aying
lift is placed.

3.8 STRUCTURES

Excavation and backfilling for structures is specified in Section 02315
EXCAVATI ON, FILLI NG, AND BACKFI LLI NG FOR STRUCTURES.

3.9 LEVEES
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3.9.1 I nspection Trench

The inspection trench will be used to | ocate undesirabl e subsurface
features. Any pipes, tiles, conduits, buried debris, or other

unsati sfactory foundation materials encountered shall be renmoved from
within the footprint of the levee or plugged as directed by the Contracting
O ficer. The Contractor shall notify the Contracting O ficer 48 hours
prior to start of this work. Cbservations shall be recorded on the daily
report forns attached to this specification, or to a Contractor's specia
purpose form for observing trench excavations if approved by the
Contracting Oficer

a. Inspection Trench Excavation and Cbservation. An inspection trench
wi Il be excavated as shown on the drawi ngs. |Imediately after
excavating the trench, the Contractor shall inspect and record the soi

and water conditions encountered and any other pertinent features.
Soils on the base and side slopes shall be identified in accordance
with ASTM D 2488. In reaches where caving occurs, the Contractor shal
either widen the trench, dewater to keep the trench stable, or assign a
conpetent person to observe the excavation continuously in addition to
t he excavator operator. Excessive water seepage shall be renoved to

al l ow visual inspection. During construction of the inspection trench
the Contractor shall inmediately notify the Contracting Officer in the
event that soil conditions encountered differ significantly fromthose
shown on the boring | ogs.

b. Inspection Trench Backfill. The Contracting Officer will observe
the trench before backfilling, unless waived for trench stability
reasons. All water and nud shall be renmoved fromthe trench before
backfill is placed. The excavated material nay be used for backfil
only if it meets the material specified. Al inspection trench
backfill shall be placed in lifts and conpacted as specified in

par agr aph COVPACTI ON

c. Inspection Trench Location. The inspection trench shall generally
be | ocated close to the | evee centerline. The inspection trench shal
be continuous at all points, aligned with smooth curves, and free from
abrupt changes in alignment. The Contracting O ficer may direct the
actual alignnent of the inspection trench within the limts of the

| evee right of way to intercept suspect areas.

3.10 SUBGRADE PREPARATI ON

Al'l areas upon which fill is to be placed shall be stripped before the fil
is started. Material shall not be placed on surfaces that are nuddy,
frozen, contain frost, or where unsatisfactory material remains in or under
the fill. For cohesionless soils, the subgrade surface shall be conpacted
to at |east 100 percent of the Standard Proctor density. For cohesive
soils, the subgrade shall be proof rolled with rubber tired equi pnrent and
any soft areas shall be brought to the Contracting Officer's attention

Sl oped ground surfaces steeper than one vertical to four horizontal on
which fill is to be placed shall be stepped such that the fill nmateria

will bond with the existing surface.

3.10.1 Subgrade Correction
Soft or otherw se unsatisfactory material shall generally be rempved and

repl aced with satisfactory excavated material or other approved material as
directed. Low areas resulting fromrenoval of unsatisfactory nateria
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shal | be brought up to required grade with satisfactory naterials, and the
entire subgrade shall be shaped to |line, grade, and cross section and
conpacted as specified.

3.11 FI NI SHI NG

Al areas covered by the project, including excavated and filled sections
and adj acent transition areas, shall be uniformly snooth-graded. The
finished surface shall be reasonably smooth, conpacted, and free from
irregul ar surface changes. The degree of finish shall be that ordinarily
obt ai nabl e from bl ade-grader operations, except as otherw se specified.
Ditches and gutters shall be finished to permt adequate drainage. The
surface of areas to be turfed shall be finished to a snoothness suitable
for the application of turfing.

3.11.1 Paverment Subgrade Tol erances

When the final |ayer of base has been conpleted, and at the tine any
addi tional construction is to be placed thereon, the finished surface of
t he base shall not vary nore than 0.05 feet fromthe plan el evation

3.12 PLACI NG TOPSA L

Topsoi | placement is covered in Section 02920 SEEDI NG SODDI NG, AND
TOPSAO L. The finished grade shall be such that after subsequent treatnent
(tillage, topsoiling and planting) the planted grade shall join 1 inch

bel ow adj oi ni ng surfaced grade of wal ks, curbs and drives and even with
adjoining turfed areas.

3.13 COVPACTI ON

3.13.1 Moi sture Contro

Control of moisture in the fill shall be maintained to provide acceptable
conpaction. Dried or crusted cohesive soils shall be plowed, disked or
ot herwi se broken up before conpaction. |If water is added to fills, the

| ayer shall be spread in even lifts, npistened as necessary, thoroughly

m xed, and conpacted. Maintain noisture content for select inpervious fill

between W -3 percent and W +3 percent during placenent and compacti on
3.13.2 Pl acenent And Compacti on

Each | ayer shall be spread uniformy on an acceptable soil surface. The

type of fill, its maxi numunconpacted |ift thickness, and the m ni num
conpaction requirements (percent of Standard Proctor density) to which each
type of fill shall be conpacted shall be as listed bel ow
Maxi mum Unconpact ed Percent of Standard

Fill Zone Lift Thickness (inches Proctor Density

CGeneral Grading 12 95

Bui | di ng Subgr ades 9 100

Fl oor Sl abs and Steps

Levees 12 95

Uility Backfill Use specification for zone where

utility is |ocated.
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3.

3.

a. Fill materials shall be placed in horizontal |ayers not exceeding 6
i nches | oose depth when hand operated compactors are used.

b. Enbanknents and subgrade under pavenents shall be conpacted to at
| east the percent of Standard Proctor density as foll ows:

(1) For fill sections the top 36 inches bel ow t he aggregate base
course shall be placed in unconpacted lifts not exceeding 9 inches
and conmpacted to at |east 100 percent of the Standard Proctor
density.

(2) For cut sections in cohesionless soils the subgrade surface
shal | be conpacted to at | east 100 percent of the Standard Proctor
density. For cut sections in cohesive soils, the subgrade shal

be proof rolled and any soft areas shall be brought to the
Contracting Officer's attention.

14 TESTI NG
14. 1 Cener al

Al testing expenses shall be the Contractor's responsibility. Prior to
sanpling and testing the work, testing |aboratories shall be inspected and
approved in accordance with SECTI ON 01451: CONTRACTOR QUALITY CONTROL. The
Contracting O ficer reserves the right to direct the |ocation and sel ect
the material for sanples to be tested and to direct where and when

noi sture-density tests shall be performed

.14.2 Field Density Tests

Report forns for sunmaries of field density tests shall include the m nimm
information. Additional data required by the applicable ASTMtest methods
shall be kept on file by the Contractor. Tests shall be nunbered
sequentially throughout the job, and retests shall reference the origina
test nunber (1A, 1B, etc.)/

a. Test Number
b. Dry density, water content and gravel content of field test

c. Proctor Nunber, naxi mumdry density, optimmwater content, and
gravel content

d. Relative Conpaction

e. FEach test shall be plotted on the graphic presentation of the
applicable Proctor test.

.14. 3 Proctor Tests

Report forns for summaries of Proctor tests shall include the m nimnmm
information. Additional data required by the applicable ASTM test methods
shal |l be kept on file by the Contractor. Jar sanples shall be retained by
the testing | aboratory for each Proctor test until field testing is
conpl et ed.

a. Test Nunmber and net hod
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b. Sanple location and visual soil description

c. Muximumdry density, and optinum water content

d. Gravel contents in sanple and test speci nens
3.14. 4 Treatment of Oversize Particles for Density Tests

The fine gravel contents shall be corrected by selecting an appropriate
Proctor sanple. The fine gravel content shall be the particles retained on
the No. 4 sieve and passing the 3/4 inch sieve. The fine gravel content of
the field density test shall be within 5 percent of the fine grave

content of the Proctor sanple.

The oversize fraction shall be particles retained on the 3/4 inch sieve.

For oversize fractions greater than 5 percent, the oversize particles shal
be corrected in accordance with the Finer Fraction Method specified in ASTM
D 4718.

Each sand cone test shall report the gravel content retained on the No. 4,
3/8 inch and 3/4 inch sieve as appropriate for the Proctor nethod
ref erenced.

Where nucl ear testing is used and |ack of uniformty in the soil due to

| ayering, rock or voids are suspected, the test volune site shall be dug up
and visually examined to determine if the test material is representative
of the full material in general and if rock correction is required.

3.14.5 Corrective Action

Tests of naterials which do not neet the contract requirenents (failing
test) will not be counted as part of the required testing. Each such
failing test must be retaken at the same location as the failing test was
taken. If testing indicates material does not neet the contract

requi renents, the material represented by the failing test shall not be
placed in the contract work or shall be reconpacted or renobved. The
quantity of nmaterial represented by the failing test shall be deternined by
the Contracting Officer up to the quantity represented by the testing
frequency. The Contractor may increase testing frequency in the vicinity of
a failing test in order to reduce renmoval requirenments, as approved by the
Contracting Officer. Such increases in testing frequency shall be at the
Contractor's expense and at no additional cost to the Governnent.

3.14.6 Testing Schedul e
a. Misture-Density Relations (ASTM D 698)

One test for each material variation, not less than 3 tests per
| evee reach total

b. In-Place Densities (ASTM D 1556 or ASTM D 2922)
1) Typical, 1 test per 2000 cubic yards of fill placed

2) Structure foundations and fl oor slabs, not |ess than 1 test
for each 2 vertical feet of fill

c. Percent Passing No. 200 sieve (ASTM C 117
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1) Select Ganular Fill, 1 test per 1000 cubic yards of fil
pl aced, not less than 1 test for each source pl aced

2) Ganular Fill, 1 test per 5000 cubic yards of fill placed, not
less than 1 test for each source

d. Sieve Analysis, (ASTM C 136)
1) Select Granular Fill, 1 test for each source
e. Plasticity Index (ASTM D 4318)
1) Cohesive soils, 1 test for each Proctor test
2) Impervious fill, 1 test per 5000 cubic yards of fill
3) Select inpervious fill, 1 test per 5000 cubic yards of fill

e. Cay Faction (percent smaller than 0.002 mm deternined in
accordance with ASTM D 422)

1) Select inpervious fill, 1 test per 5000 cubic yards of fill

NUCLEAR DENSI TY TESTI NG EQUI PMENT

Nucl ear density testing equi pment shall be used in general accordance with
ASTM D 2922 and ASTM D 3017. In addition, the follow ng conditions shal

apply:

wp1261

a. Prior to using the nuclear density testing equi pnent on the site,
the Contractor shall submt to the Contracting Officer a certification
that the operator has conpleted a training course approved by the

nucl ear density testing equi pnrent manufacturer, the nost recent data
sheet fromthe manufacturer's calibration, and a copy of the nost
recent statistical check of the standard count precision

b. The first test and every tenth test thereafter shall include a
sand cone correlation test. The sand cone test shall be centered over

t he prepared surface for the nuclear test, shall include a nom nal 6

i nch di aneter sand cone, and shall include a mninmmwet soil weight of
6 pounds extracted fromthe hole. In addition, testing of aggregate
base soils shall include a mnimum of 3 sand cone correlations for each
day of testing; and testing of bitum nous shall include a mninumof 3
core densities for each day of testing. The density correl ations shal
be submitted with test results. Each transmittal including density test
data shall include a summary of all density correlations for the job
neatly prepared on a sunmary sheet including at a m ni mum

1) date, meter serial nunber and operators initials.

2) standard count and adjustnent data for each test.

3) material type.

4) probe depth.

5) noisture content by each test nethod and the deviation

6) wet density by each test nethod and the deviation.
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c. The nuclear density testing equi pnent shall be capabl e of extending
a probe 6 inches m nimumdown into a hole. The probe shall generally
be extended to the maxi num depth obt ai nabl e.

d. Nucl ear density testing equi pment used within 2 vertical feet from
the existing ground water level, 5 horizontal feet froma vertical wal
or nassive concrete structure, or in a trench shall have the standard
count changed before and after each test, or the manufacturers
publ i shed correction procedure shall be followed.

e. Nuclear density testing equi pnent shall not be used during rain
3.16  SUBGRADE AND EMBANKMENT PROTECTI ON

Conpact ed subgrades that are disturbed by the Contractor's operations or
adverse weat her shall be scarified and conpacted as specified herein to the
required density prior to further construction thereon. Subgrades not
neeting the specifications for finish, naterial type and density at the
time of surface material placenent shall be corrected at the Contractor's
expense. Cohesive enbanknents and subgrades shall be kept crowned or

sl oped for drainage. Newly graded areas shall be protected fromtraffic
and erosion. Any settlenent or washing away that nmay occur from any cause
shal |l be repaired. No base course or pavenent shall be laid until the
subgrade has been checked and approved by the Contracting Officer. Ditches
and drains al ong subgrade shall be maintained to provide effective

drai nage. All work shall inplement best managenment practices for erosion
control

-- End of Section --
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DAILY REPORT FORM FOR EARTHWORK OBSERVATION

Project Name:

Date:

Contract Number:

DACW37-

Temperature

QC Technician/Inspector:

Precipitation

Earthwork Contractor:

| Sunny 3

partly cloudy O

overcast U windy 4

Stripping and Excavation

Area
(sta., Elevation)

Depth/Thickness
Removed

Excavated Material
(ASTM D 2488)

Base I\/I_aterial
(ASTM D 2488)

Excavation Equipment:

Description

No. Operating

Type (Make & Model or Capacity)

Dozers

Backhoes

Wheel Loaders

Other

Fill Placement

Area (Sta., Elevation)
(Grids, depth below FFE)

Fill Material
(ASTM D 2488)

Lift Thickness &
Number of Passes

Hauling/Placing Equipment:

Description

|No. Operating

[Type (Make & Model or Capacity)

Trucks

Scrapers

Compactors

Dozers/Graders

Other

Density Tests

N ot e s

Taken

(list numbers):

02300-attachment



DAILY REPORT FORM FOR INSPECTION TRENCH

Project Name: Date:
Contract Number: DACW37- -~ - Temperature
QC Technician/inspector Precipitation

Earthwork Contractor:

Sunny 03 partly cloudy [ overcast [ windy 3 COther

Soil Stratigraphy

Zone Soil Description Water
(label in sketch) (ASTM D 2.488) Conditions

Trench base soils

Sketch of Trench Profile

Beginningsta. Endingsta.

Trench Width:
Side Slopes (vert., 1V:1H, etc.):

Pipes, tiles, or Conduits:
(indicate sta., depth or elevation, leakage, etc.)

Excavation Equipment:
Description No. Operating Type (Make & Model or Capacity) }

Backhoes

Compaction Equipment:
Lift Thickness:
Number of passes: _.

Density Tests Taken (list numbers):

Notes:

02300-attachment
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SECTI ON 02315

EXCAVATI ON, FI LLI NG AND BACKFI LLI NG FOR STRUCTURES

PART 1 GENERAL

1

1 REFERENCES

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

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

ASTM D 698 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Standard
Effort (12,400 ft-Ibf/cu. ft. (600
kKN-m cu. m))

ASTM D 2487 (1998) Cdassification of Soils for
Engi neeri ng Purposes (Unified Soi
Classification Systen

.2 DEGREE OF COWVPACTI ON

Degree of conpaction is expressed as a percentage of the naxi mum density
obt ai ned by the test procedure presented in ASTM D 698, abbreviated as
percent | aboratory maxi mum density.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD- 09 Reports
Testing; FIO

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

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Satisfactory Materials

Satisfactory materials gor general and structural backfill for structures
| ocated on the riverside of the levee and within the line of protection
punp stations, and storm sewer structures shall be conprised of native
soils classified by ASTM D 2487 as SC, CL, CL-M, and CH, unless otherw se
shown.
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2.1.2 Granul ar Fill

Granul ar material shall be satisfactory material containing not nore than
12 percent by wei ght of material passing the No. 200 sieve. For free
drai ning select granular fill, the material shall contain not nore than 5
percent by weight of material passing the No. 200 sieve.

2.1.3 Unsatisfactory Materials

Materials which do not conmply with the requirements for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previ ous construction.
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic matter, frozen material, and stones
| arger than 3 inches. The Contracting Oficer shall be notified of any
contam nated material s.

2.1. 4 Cohesi onl ess and Cohesive Materials

Cohesionl ess materials include naterials classified in ASTM D 2487 as GW
@GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GM and SM shall be identified
as cohesionl ess only when the fines are nonpl astic.

PART 3 EXECUTI ON
3.1 CLEARI NG AND GRUBBI NG
Clearing and grubbing is specified in Section 02230 CLEARI NG AND GRUBBI NG.
3.2 TOPsO L
Stripping topsoil is specified in Section 02300 EARTHWORK.
3.3 EXCAVATI ON

Excavation shall conformto the dinensions and el evations indicated for
each building, structure, and footing except as specified, and shall

i nclude trenching for utility and foundation drai nage systens to a point 5
feet beyond the building Iine of each building and structure and all work
inci dental thereof. Excavation shall extend a sufficient distance from
wal I s and footings to allow for placing and renmoval of fornms. Excavations
bel ow i ndi cated depths will not be permitted except to renove
unsatisfactory material. Unsatisfactory material encountered bel ow the
grades shown shall be renoved as directed and replaced with satisfactory
material; and payment will be made in conformance with the CHANGES cl ause
of the CONTRACT CLAUSES. Satisfactory nmaterial renmoved bel ow the depths

i ndi cated, wi thout specific direction of the Contracting O ficer, shall be
repl aced, at no additional cost to the Governnment, with satisfactory
materials to the indicated excavation grade; except that concrete footings
shall be increased in thickness to the bottom of the overdepth excavations.
Satisfactory material shall be placed and compacted as specified in

par agraph FI LLI NG AND BACKFI LLI NG. Determ nation of el evations and

neasur enents of approved overdepth excavation of unsatisfactory materi al
bel ow grades indicated shall be done under the direction of the Contracting
Oficer.

3.4 DRAI NAGE AND DEWATERI NG
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3.

3.

3.

3.

3.

3.

4.1 Dr ai nage

Surface water shall be directed away from excavati on and construction sites
to prevent erosion and underm ning of foundations. Diversion ditches,

di kes and gradi ng shall be provided and mai ntai ned as necessary during
construction. Excavated sl opes and backfill surfaces shall be protected to
prevent erosion and sl oughing. Excavation shall be perforned so that the
site, the area imediately surrounding the site, and the area affecting
operations at the site shall be continually and effectively drained.

. 4.2 Dewat eri ng

See Section 01000 GENERAL for dewatering requirenents. G oundwater flow ng
toward or into excavations shall be controlled to prevent sloughing of
excavation slopes and walls, boils, uplift and heave in the excavation and
to elimnate interference with orderly progress of construction. French
drains, sunps, ditches or trenches will not be permtted within 3 feet of

t he foundation of any structure, except with specific witten approval, and
after specific contractual provisions for restoration of the foundation
area have been made. Control neasures shall be taken by the time the
excavation reaches the water level in order to maintain the integrity of
the in situ material. Wile the excavation is open, the water |evel shal
be mai ntai ned continuously, at |east 2 feet below the working | evel. Shut
of f dewatering systemat such a rate to prevent a qui ck upsurge of water

t hat m ght weaken the subgrade.

Crushed rock or granular soils are not allowed beneath structure
foundati ons, unless otherwi se shown. Oher nmethods to create a dry, stable
subgrade on which to place reinforcenent and concrete shall be used that

will not create a perneable condition beneath the structure. Renpbve to the
maxi mum ext ent possi bl e, pervious materials incorporated into dewatering
systems. Prior to placenent of backfill the Contracting Oficer wll

determine if materials used in dewatering are renoved satisfactorily.
5  SHORI NG

See Section 01000 GENERAL for shoring requirenents.

6 CLASSI FI CATI ON OF EXCAVATI ON

Excavation will be unclassified regardl ess of the nature of nateria
encount er ed.

7 BLASTI NG
Blasting will not be pernitted.
8 UTI LI TY AND DRAI N TRENCHES

Trenches for underground utilities systens and drain |lines shall be
excavated to the required alignments and depths. The bottons 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 | ength.

9 BORROW
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Where satisfactory materials are not available in sufficient quantity from
requi red excavations, approved naterials shall be obtained as specified in
Section 02300 EARTHWORK.

3.10 EXCAVATED MATERI ALS

Satisfactory excavated material required for fill or backfill shall be
placed in the proper section of the pernanent 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 unsatisfactory material shall be disposed of as specified in Section
02300 EARTHWORK

3.11 FI NAL GRADE OF SURFACES TO SUPPORT CONCRETE

Excavation to final grade shall not be nade until just before concrete is
to be placed. For pile foundations, the excavation shall be stopped at an
el evation of from6 to 12 i nches above the bottom of the footing before
driving piles. After pile driving has been conpl eted, the remai nder of the
excavation shall be conpleted to the el evations shown. Al surfaces shal

be protected fromerosion resulting fromponding or flow of water.

3.12  SUBGRADE PREPARATI ON
Unsatisfactory material in surfaces to receive fill or in excavated areas

shal | be renoved and replaced with satisfactory nmaterials as directed by
the Contracting Officer. The surface shall be scarified to a depth of 6

i nches before the fill is started. Sloped surfaces steeper than 1 vertica
to 4 horizontal shall be plowed, stepped, benched, or broken up so that the
fill material will bond with the existing material. Wen subgrades are

| ess than the specified density, the ground surface shall be broken up to a
m ni mum depth of 6 inches, pulverized, and conpacted to the specified
density. Wen the subgrade is part fill and part excavation or natura
ground, the excavated or natural ground portion shall be scarified to a
depth of 12 inches and conpacted as specified for the adjacent fill.

Mat erial shall not be placed on surfaces that are muddy, frozen, or contain
frost. Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, or other approved equi pment
well suited to the soil being conpacted. Material shall be noistened or
aerated as necessary to provide the noisture content that will readily
facilitate obtaining the specified conpaction with the equi prent used.

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

3.13 FI LLI NG AND BACKFI LLI NG

Satisfactory materials shall be used in bringing fills and backfills to the
lines and grades indicated and for replacing unsatisfactory naterial s.
Satisfactory nmaterials shall be placed in horizontal |ayers not exceeding 8
i nches in |oose thickness, or 4 inches when hand-operated conpactors are
used. After placing, each |layer shall be plowed, disked, or otherw se

br oken up, mpistened or aerated as necessary, thoroughly m xed and
conpacted as specified. Backfilling shall not begin until construction

bel ow fi ni sh grade has been approved, underground utilities systens have
been inspected, tested and approved, forns renpved, and the excavation

cl eaned of trash and debris. Backfill shall be brought to indicated finish
grade. Backfill shall not be placed in wet or frozen areas. \Were pipe is
coated or wrapped for protection against corrosion, the backfill materia

up to an elevation 2 feet above sewer lines and 1 foot above other utility
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lines shall be free fromstones larger than 1 inch in any di nension. Heavy
equi prent for spreading and conpacting backfill shall not be operated
closer to foundation or retaining walls than a di stance equal to the height
of backfill above the top of footing; the area remaining shall be conpacted
in layers not nore than 4 inches in conpacted thickness with power-driven
hand tanpers suitable for the material being conpacted. Backfill shall be
pl aced carefully around pipes to avoid danage to coatings, or wappings.
Backfill shall not be placed agai nst foundation walls prior to 7 days after
conpletion of the walls. 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 conpacted to not |ess than the
percent age of maxi mum density specified bel ow

Percent Laboratory
maxi mum density

Cohesi ve Cohesi onl ess
materi a materia
Fill, enmbankment, and backfi |l
Under structures, paved areas, around
footings, and in trenches 100 100
Under grassed areas 95 95
Subgr ade
Under structures, steps, and paved
areas, top 12 inches 100 100

Approved conpacted subgrades that are disturbed by the Contractor's
operations or adverse weather shall be scarified and conpacted as specified
herein before to the required density prior to further construction
t hereon. Reconpaction over underground utilities shall be by hand tanping.
3.14  TESTI NG
Testing shall be the responsibility of the Contractor and shall be
performed at no additional cost to the Government. Testing shall be
performed in accordance with Section 01451 CONTRACTOR QUALI TY CONTROL.
3.14. 1 I n-Place Densities

I n-place density and noisture content test results shall be included with
the Contractor's daily construction quality control reports.

3.14. 1.1 In-Place Density of Paved Area Subgrades
One test per 100 linear feet or fraction thereof.

3.14.1.2 In-Place Density of Structure Subgrade
One test per 250 square feet or fraction thereof.

3.14.1.3 In-Place Density of Fills and Backfills

Not less than 1 test for each 2 vertical feet of fill per 100 linear feet
or fraction thereof.
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3.14.2 Opt i mum Moi sture and Laboratory Maxi mum Density

Tests shall be made for each type material or source of material, including
borrow material to determine the optimum noi sture and | aborat ory maxi mum
density values. One representative test per source or when any change in
materi al occurs which may affect the opti mum noisture content or |aboratory
maxi mum density wi |l be nmade.

3.15 GRADI NG
Areas within 5 feet outside of each building and 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 accept ed.

3.16 TOPSO L AND SEEDI NG

Pl acenent of topsoil and seeding is specified in Section 02920 SEEDI NG
SODDI NG, AND TOPSOI L.

3.17 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.

-- End of Section --
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SECTI ON 02316

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TY 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 basic
desi gnation only.

ENG NEERI NG MANUALS ( EM

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renments Manua

.2 RELATED WORK OF OTHER SECTI ONS

Dewatering is covered in Section 01000 GENERAL. Material definitions,
backfill conpaction and testing requirenents are covered in Sections 02300
EARTHWORK and 02630 STORM DRAI NAGE SYSTEM

.3 DEFI NI TI ONS

Ref erence to pipes shall include conduits, cables, or other utility
systenms. Appurtenant structures include nmanhol es, catch basins, inlets,
outlets, headwalls, or similar structures.

PART 2 PRODUCTS

2.

1 VATERI ALS

In addition to the definitions below, material definitions shall be as
specified in Section 02300 EARTHWORK.

.11 Unyi el ding Materia

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 3 inches in any dinmension or as defined by the pipe
manuf acturer, whichever is smaller.

1.2 Unstable Materi a

Unstable material shall consist of materials too soft and/or conpressible
to properly support the pipe or appurtenant structure.

.1.3 Sel ect Granul ar Materi al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag conmposed of hard, tough and durable
particles, and shall contain not nore than 5 percent by weight of nmateria
passing a No. 200 nesh sieve and no | ess than 95 percent by wei ght passing
the 3/4 inch sieve.
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2.

1.4  Aggregate Bedding Materia

Aggr egat e bedding material shall be a well graded m neral product neeting
the foll owi ng gradation requirenents:

Sieve Siz Per cent Passi ng
3/4 inch 100
3/8 inch 90- 100
No. 4 35-75
No. 200 0-8

.2 PLASTI C MARKI NG TAPE

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
6 inches wide with mni mumthickness of 0.004 inch. Tape shall have a

m ni mum strength of 1750 psi | engthw se and 1500 psi crossw se. The tape
shal |l be manufactured with integral wires, foil backing or other nmeans to
enabl e detection by a netal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for narking
and | ocating underground utilities. The netallic core of the tape shall be
encased in a protective jacket or provided with other neans to protect it
fromcorrosion. Tape color shall be as specified in TABLE 1 and shall bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, O, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evi sion
Police, and Fire Communications

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON

3.

1 EXCAVATI ON

Unl ess ot herwi se indicated, trench excavation shall be by open cut except
that short sections may be jacked or bored if the utility can be safely and
properly installed and ground | oss can be properly controlled. Al
excavation shall be constructed in accordance with the Safety and Heal th
Requi renents Manual (EM 385-1-1) and/or OSHA Standards. Allowable trench
wi dt hs, depths, side slopes, sheet and bracing requirenents, and ot her
considerations are given in the OSHA Standard; and an abbrevi ated version

is given in the Safety and Health Requirenments Manual. Provide full access
to public/private prem ses and fire hydrants so as to prevent serious
di sruption of travel. Protect and maintain benchmarks and nonunments during

excavati ons.

1.1 Trench Excavati on

Excavation shall be perforned to the Iines and grades indicated. During
excavation, material satisfactory for backfilling shall be stockpiled in a
neat and orderly manner at a sufficient distance fromthe banks of the
trench to avoid overl oading and to prevent slides or caving. Topsoil shal
be stockpiled separately fromsuitable backfill material. G ading shall be
done as may be necessary to prevent surface water fromflowing into the
excavation, and any water accunulating therein shall be renmoved to naintain
the stability of the bottom and sides of the excavation. Unauthorized over
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3.

excavation shall be backfilled at no additional cost to the Government.

1,11 Bott om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Pi pe shall rest on undisturbed or properly placed and conpacted soil al ong
its entire length. Bell holes shall be excavated to the necessary size at
each joint or coupling to elimnate point bearing. Stones of 3 inches or
greater in any dinension, or as recomrended by the pi pe nmanufacturer

whi chever is smaller, shall be renoved to avoid point bearing.

.1.1.2 Unyi el ding Materia

VWere unyielding material is encountered in the bottom of the trench, such
material shall be renoved 8 inches below the required grade and repl aced
with select granular fill, except as provided bel ow

For levees, the replaced fill shall neet the requirenents for the zone
where it is located. Use of naterial nore pervious than surroundi ng
soils is not acceptable.

.1.1.3 Unstable Materi a

Where wet, soft, unsuitable or otherw se unstable soil incapable of
properly supporting pipe is encountered in the bottomof a trench or
excavation, the Contractor shall imediately contact the Contracting

Oficer prior to proceeding with the associ ated work. Wen renoval of
unstable material is required due to i nadequate shoring and sheeting, water
renoval , control of ground water or other simlar operations, such unstable
material shall be excavated and replaced with satisfactory material as
directed at no additional cost to the Government.

.1.1.4 Excavation for Appurtenances

Excavation for appurtenances shall be of sufficient size to permt the

pl acenent and renoval of forns for the full length and width of structure
footings and foundati ons as shown. Renoval of unstable naterial shall be
as specified above. Wen concrete or nasonry is to be placed in an
excavated area, special care shall be taken not to disturb the bottom of
t he excavation. Excavation to the final grade |level shall not be nade
until just before the concrete or nasonry is to be placed.

1.2 St ockpi | es

St ockpil es of satisfactory material shall be placed and graded as
specified. Stockpiles shall be kept in a neat and well drained condition
gi ving due consideration to drainage at all tines. The ground surface at
stockpil e locations shall be cleared, grubbed, and seal ed. Excavated
sati sfactory and unsatisfactory materials shall be separately stockpil ed.
St ockpil es of satisfactory materials shall be protected from contam nation
whi ch may destroy the quality and fitness of the stockpiled material. |If
the Contractor fails to protect the stockpiles, and any naterial becones
unsatisfactory, such material shall be renpved and replaced with
satisfactory material from approved sources at no additional cost to the
Gover nment .

2 BACKFI LLI NG AND COVPACTI ON
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Backfilling shall not begin until construction below finish grade has been
approved, storm drai nage systens have been inspected, tested and approved;
concrete forns have been renmoved and the excavation cl eaned of frost, trash
and debris. Backfill shall not be placed agai nst foundation walls prior to
7 days after conpletion of the walls. As far as practicable, backfil

shal | be brought up evenly on each side of the wall. Trenches not

i medi ately backfilled to grade shall be sloped to drain if practicable.
Heavy equi pnment for spreadi ng and conpacting backfill shall not be operated
closer to a foundation or other underground structural elenent than a

di stance equal to the height of backfill above the top of footing; the area
remai ni ng shall be conpacted with power driven hand tanpers suitable for
the material being conpacted.

Backfill shall consist of satisfactory naterial neeting the requirenents
shown and specified. Conpaction and testing requirenments for backfil
shall be as stated in Section 02300 EARTHWORK.

3.2.1 Levees

VWhere pipes are located within the right of way of |levees, all fill
materials shall neet the type and classification for the fill zone where
the trench is located. The portion of the trench in native soils shall be
backfilled with the excavated material that nmatches the surroundi ng soils.

3.2.2 Beddi ng and Initial Backfil
Beddi ng shall be of the type and thickness shown. [Initial backfil

materi al shall be placed and conpacted with nmanual tanpers to a height
above the pipe necessary to prevent danage, but not |ess than one foot.

The backfill shall be brought up evenly on both sides of the pipe for the
full length of the pipe. Care shall be taken to ensure thorough conpaction
of the fill under the haunches of the pipe.

3.2.3 Fi nal Backfi l

Final backfill is all material necessary to conplete backfilling at the
trench above the bedding and initial backfill. Final backfill shal

consi st of native inmpervious fill, unless otherw se required beneath
paverents, adjacent to structures, or other project features. Placenent
and conpaction of final backfill shall conply with the requirenents listed
in Section 02300 EARTHWORK for the fill zone or feature in which the
utility trench is | ocated.

3.2. 4 Backfill for Appurtenances

After the structure has been constructed and the concrete has been all owed

to cure for 7 days, backfill shall be placed in such a manner that the
structure will not be damaged by the shock of falling earth. The backfil
mat eri al shall be deposited and conpacted as specified for backfill in

Section 02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR STRUCTURES, and shal
be brought up evenly on all sides of the structure to prevent eccentric
| oadi ng and excessive stress.

3.3 SPECI AL REQUI REMENTS

3.3.1 Burial Depth

Burial Depth of specific utilities is given bel ow
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a. Water lines. Trenches shall be of a depth to provide a mni num
cover of 7 feet fromthe existing ground surface or fromthe indicated
fini shed grade (whichever is lower) to the top of the pipe, unless

ot herwi se i ndi cat ed.

b. Cables and Conduits. Direct burial cable and conduit or duct |ine
shal | have a m ni num cover of 24 inches fromthe finished grade, unless
ot herw se i ndi cat ed.

3.3.2 Pl astic Marking Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of 18
i nches bel ow fini shed grade unl ess ot herw se shown.

3.4 DI SPLACEMENT OF SEWERS

After other required tests have been performed and the trench backfil
conpacted to 2 feet above the top of the pipe, the pipe shall be inspected
to determ ne whether significant displacement has occurred. This

i nspection shall be conducted in the presence of the Contracting Oficer
Pi pe sizes larger than 36 inches shall be entered and exam ned, while
smal | er dianeter pipe shall be inspected by shining a |ight or |aser

bet ween manhol es or manhol e | ocations, or by the use of tel evision cameras
passed through the pipe. If, in the judgenent of the Contracting O ficer
the interior of the pipe shows poor alignnment or any other defects that
woul d cause inproper functioning of the system the defects shall be
renedi ed as directed at no additional cost to the Government.

-- End of Section --
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SECTI ON 02388

STONE PROTECTI ON (Rl PRAP)

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 33 (1999ael ) Concrete Aggregates

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

CORPS OF ENG NEERS ( COE)
EM 1110- 2- 1906 (1986) Laboratory Soils Testing
NORTH DAKOTA DEPARTMENT OF TRANSPORTATI ON ( NDDOT)
NDDOT SS Section 709 (1997) Ceotextile Fabrics
NDDOT SS Section 858 (1997) Ceotextile Fabric
1.2 SUBM TTALS
CGovernment approval is required for all submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data
Geotextile Data; FIC

Catal og cuts or technical data sheet shall be submitted for the geotextile
showi ng that the product neets the specifications

SD-08 Statenents
Mat eri al Sources; GA
The Contractor shall designate in witing only one source or one
conbi nati on of sources from which he proposes to furnish stone. The
Contractor shall state in witing nethods of processing and handl i ng
riprap, and shall notify the Contracting O ficer when production nethods
are changed.

SD- 09 Reports
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Gradation Test; FIO

Gradation Test Results for riprap and aggregates. Riprap gradation testing
results shall be subnmitted on the WORKSHEET FOR GRADATI ON ANALYSI S OF

Rl PRAP and the gradation curve (form 4055). A blank copy of each formis
included at the end of this section

SD-13 Certificates
Certified Weight Scale Tickets; FIO

Copies of all certified weight scale tickets shall be furnished to the
Contracting Oficer at a frequency as directed. The tickets do not need to
be formally submtted through the subnmittal process.

PART 2 PRODUCTS
2.1 STONE SOURCES AND EVALUATI ON

Stone and aggregate naterials may be quarried rock or durable fieldstone
and shall be produced or obtained fromthe sources listed in Section 00830
ATTACHMVENTS. If the Contractor proposes to furnish materials froma source
not listed, the Government Geol ogist will nmake such investigations and
eval uations as necessary to deternine whether or not materials with
acceptabl e durability can be produced fromthe proposed source. The rock
supplied shall be conposed of a quality fieldstone or be quarried from one
rock formation to provide a product of uniform appearance. The Contractor
shall not supply rock fromvarious formations, or mx field stone with
quarried rock, unless approved by the Contracting Officer. It is the
Contractor's responsibility to determ ne that the stone source or

conbi nati on of sources selected is capable of providing the quality,
quantities and gradati on needed and at the rate needed to maintain the
schedul ed progress of the work.

2.1.1 Al t er nat e Sources

If the Contractor proposes to furnish stone materials froma source not
listed in Section 00830 ATTACHVENTS, the Governnent Geol ogist will make
such investigations and eval uati ons as necessary to determni ne whether or
not materials nmeeting the requirenents specified can be produced fromthe
proposed source. Alternate sources fromwhich the Contractor proposes to
obtain stone materials shall be selected and submitted for approval at

| east 30 days in advance of the time when the material wll be required.

2.1.2 Accept ance of Materials

Acceptance of a source of stone is not to be construed as acceptance of al
material fromthat source. The right is reserved to reject nmaterials from
certain |localized areas, zones, strata, or channels, when such nmaterials
are unsuitable for stone as determ ned by the Contracting Officer. The
Contracting Officer also reserves the right to reject individual units of
produced specified materials in stockpiles at the quarry, all transfer
points, and at the project construction site when such materials are
determ ned to be unsuitable.

2.2 Rl PRAP

Ri prap gradation shall neet the requirenents for HD, H, HK, and LC riprap
i ndi cated on the attached FORM 4055. The stone shall be well graded wthin
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the imts specified.
2.2.1 Cener al

Al'l stone shall be durable material. Stone for riprap shall have a
specific gravity between 2.55 and 2.75 unl ess approved by the Contracting
Oficer. Stone shall be of a suitable quality to ensure pernmanence in the
structure and in the climate in which it is to be used. It shall be free
fromcracks, blast fractures, bedding, seams and ot her defects that would
tend to increase its deterioration fromnatural causes. The stone shall be
cl ean and reasonably free fromsoil, quarry fines, and shall contain no
refuse. Any foreign material adhering to or conbined with the stone as a
result of stockpiling shall be renmoved prior to placenent. Neither the
breadth nor the thickness of any piece of stone shall be |ess than
one-third of it's length. Cccasional pieces of stone slightly larger than
t he maxi mum wei ght will be pernitted provided the gradation and voids are
not unduly affected and that surface tol erances are net.

2.2.2 Pr oducti on

Ri prap shall be handl ed and sel ectively | oaded onto trucks in a manner to
avoi d segregation and provide a distribution of stone sizes consistent with
t he gradati on band and test sanples. Each truckload shall be
representative of the gradation requirenents.

2.3 BEDDI NG MATERI AL

Beddi ng material shall consist of cobbles, gravel, and sand or crushed
stone and shall be well graded. The bedding material shall be conmposed of
tough, durable particles, adequately free fromthin, flat and el ongated

pi eces, and shall contain no organic matter nor soft, friable particles in
quantities considered objectionable by the Contracting Oficer. The
aggregate shall neet the quality requirements of ASTM C 33. G adi ng shal
conformto the foll owi ng requirements:

PERM SSI BLE LIM TS
U.S. STANDARD SI EVE PERCENT BY WEI GHT, PASSI NG

BEDDI NG STONE

in. 100

in. 79-100
in. 71-89
1/2 in. 54-71
4 in. 38-54
8 in. 22-38
No. 4 7-22
No. 10 0-5

The bedding materials shall be well-graded between the linmts shown. At

| east one test shall be performed on each 1000 tons to be delivered to the
project site in accordance with ASTM C 136. All points on individua
gradi ng curves obtained fromrepresentative sanpl es of bedding materia
shall |ie between the boundary limts as defined by snpboth curves drawn

t hrough the tabul ated gradation limts plotted on ENG FORM 2087 or simlar
form The individual gradation curves within these linmts shall not

exhi bit abrupt changes in slope denoting either gap grading or scal pi ng of
certain sizes or other irregularities which would be detrinmental to the
proper functioning of the filter. GCeotextile shall be as specified bel ow
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2.4 GEOTEXTI LE

Ceotextile shall neet the requirenents of NDDOT SS Section 858, geotextile
fabric for riprap (Type RR).

2.5 SCURCE QUALI TY CONTROL

Sanpling and testing shall be performed by and at the expense of the
Contractor at no additional cost to the Governnent. Gadation tests shal
be performed by either Method A or B at the frequency listed below A

sati sfactory gradation test shall be obtained prior to any hauling and
delivery of materials. Al tests, including failing tests shall be

subm tted. Tests performed on material which do not nmeet gradation and
shape requirements will not be counted as part of the tests required. The
Contracting Oficer shall be informed i mrediately of test results and draft
copies of test results shall be furnished at the Contracting O ficers
request.

2.5.1 Sanpl i ng Requi renents

The Contracting O ficer shall direct the tinme and | ocation of sanpling,
unl ess wai ved. Sanples shall be taken from stockpiles or |oaded trucks,
and not directly from conveyers or chutes.

2.5.2 Ri prap Gradation Testing

a. Notification. The Contracting O ficer shall be infornmed 24 hours
bef ore each riprap test

b. Testing Frequency. At least 1 gradation test shall be perforned
per source prior to delivery to the project site. Perform1l test of
riprap stockpiled or delivered to the project site.

c. Sample Size. The sanmple shall have a mni num gross wei ght not | ess
than 25 tinmes the maxi num stone size in the specified gradation (25 * W

1) -
2.5.2.1 Ri prap Test Method A

Test method A shall consist of weighing all stones larger than 5 pounds in
a sanple. Five to seven wei ght classes shall be selected within the range
of stone sizes. Each stone shall be wei ghed and recorded on the work sheet
for method A.  The wei ght of stones shall be sumed for each wei ght cl ass;

after which cal culations and a plot of the gradation shall be conpleted in
accordance with accepted practice for soil and aggregate gradations

2.5.2.2 Ri prap Test Method B

Test method B shall consist of separating the stones into 5 to 7 piles,
ordered by size. The sanple shall be separated on a clean, hard surface
that is free of smaller stones that could become mixed with the sanple.

The stones shall be visually screened to place theminto appropriate piles.
Al'l stones shall be separated and placed into a pile before weighing. After
separating, the smallest and |argest rock in each pile shall be weighed and
recorded. The stones shall be adjusted as necessary so that the weight

cl asses do not overlap. After adjustment is adequate and wei ght cl asses
have been established, each pile of stone shall be weighed and recorded on
the work sheet for nethod B. Calculations and a plot of the gradation
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shal |l be conpleted in accordance with accepted practice for soil and
aggregat e gradations

2.5.3 Ri prap Beddi ng Gradation Testing

a. Notification: The Contracting Oficer shall be infornmed 24 hours
before each riprap bedding test.

b. Testing frequency: At least 1 gradation test shall be perforned
per source prior to delivery to the project site. Perform1l test of
ri prap beddi ng stockpiled or delivered to the projet site.

c. Sanmple size: The sanple shall have a mni num gross wei ght of 150
pounds.

2.5.3.1 Gradation Tests for Riprap Bedding

The sanpling and testing procedures for gradation tests for beddi ng shal
be in accordance with EM 1110-2-1906. Report results on ENG FORM 2087
GRADATI ON CURVES, provided at the end of this Section

2.6 STOCKPI LES

St ockpil es shall be formed by a series of layers or truckl oad dunps, where
the rock essentially remains where it is placed. Subsequent |ayers shal
be started 10 feet fromthe edge of the previous |ayer so that the rock
will not roll down the edges of the pile. Any stone which has becomne
contam nated with soil or refuse shall not be put into the work unless the
contam nating material has been renpved prior to placenent.

PART 3 EXECUTI ON
3.1 CONSTRUCTI ON TOLERANCES

Work shall generally neet the required el evations, slope and grade; and the
outer surfaces shall be even and present a neat appearance.

a. Subgrades. Areas on which stone protection will be placed shall be
graded and/or dressed to conformto cross sections shown on the
contract drawings within 2 inches above or below the neat lines. The
surface shall be reasonably snmooth to match tol erances nornally
obt ai ned by rough grading with bl aded equi pnent. For subaqueous
construction in greater than 3 feet of water, the tol erance shall be 6
i nches.

b. Layer Thickness. Any layers found to be | ess than 80% of the

speci fied thickness shall be corrected. This tolerance shall only be
exceeded on isol ated spot checks, and if the tolerance is comonly
exceeded, the Contractor shall change his construction nmethods to

i mprove the quality control. |If it is necessary to estimate riprap
gquantities for changes, the volume shall be based on neat line

di mensi ons and the plan dinension for thickness. A conversion factor
of 1.5 tons/CY shall be used to determ ne quantity requirenments, unless
otherw se directed by the Contracting Oficer

c. Surface Tolerances. The finished surface tol erance above the neat
line shall generally not deviate fromthe |ines and grades shown by
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nore than half (1/2) the average stone di nension of the gradation
range. Riprap that has a rough and uneven surface shall be reworked by
hand to stabilize stones that wobble and are out of tol erance, except
where the Contracting O ficer approves use of equi prment. Rearranging
of individual stones shall be required to the extent necessary to
obtain a well-graded distribution of stone sizes.

3.2 FOUNDATI ON PREPARATI ON

Foundati on areas shall be excavated or filled to the lines and grades

shown. Filling shall be with earth sinilar to the adjacent material and
shall be well conpacted. |Inmmediately prior to placing riprap, the prepared
subgrade will be inspected by the Contracting Oficer unless waived; and no

material shall be placed thereon until that area has been approved.
3.3 PLACEMENT OF GEOTEXTI LE
3.3.1 Construction Requirenents

Installati on, overlapping fabric and equi pnent restrictions shall conform
with requirements of NDDOT SS Section 709. Ceotextile fabric shall be

pl aced perpendicular to the direciton of flowwith the upstreamstrip
over | appi ng the downstream strip

3.4 PLACEMENT OF BEDDI NG MATERI AL ON GEOTEXTI LE

Beddi ng material shall be spread unifornmly on the geotextile to the slope
lines and grades as indicated on the contract drawi ngs and in such nanner
as to avoid damage to the geotextile. Placenment shall begin at the bottom
of the area to be covered and continue up slope. Subsequent | oads of
materi al shall be placed against previously placed material in such a
manner as to ensure a relatively honbgenous nmass. Placing of bedding

mat eri al by methods which tend to segregate the particle sizes within the
layer will not be permitted. Any danage to the surface of the geotextile
during placenent of bedding material shall be repaired before proceedi ng
with the work. Conpaction of material placed on the geotextile will not be
required, but shall be finished to present an adequately even surface, free
from nounds or w ndrows.

3.5 PLACEMENT OF RI PRAP
3.5.1 Layer Requirenents

Ri prap shall be placed in a manner which will produce a well-graded nass of
rock with the mninum practicabl e percentage of voids. The l[arge stones
shall be well distributed. The finished riprap shall be free from

obj ecti onabl e pockets of small stones and clusters of |arger stones.

3.5.2 Constructi on Met hods

Unsegregated stone shall be placed in a systematic manner. Riprap shall be
placed to its full course thickness in one operation and in such nmanner as
to avoid displacing underlying material. Placenment shall typically begin
at the bottomof the area to be covered and conti nue up sl ope. Subsequent

| oads of material shall be placed agai nst previously placed material in
such a manner as to ensure a relatively honmbgenous nass. Final finish of

sl ope shall be performed as the material is placed.

Placing riprap in layers will not be permitted. Placing riprap by dunping
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it into chutes, or by any nethod likely to cause segregation of the various
sizes, shall not be permtted. Placing riprap by dunping it at the top of
the sl ope and pushing it down the slope shall not be pernmitted. No

equi prent shall be operated directly on the conpleted stone protection
system Dunp trucks shall be equi pped with bottom hinged tailgates if rock
is directly placed into position with the trucks.

3.5.3 Ri prap Pl acement on Ceotextile

Ri prap shall be placed over the geotextile by methods that do not tear
puncture, or reposition the fabric. Equipnment shall be operated so as to
m nimze the drop height of the stone without contacting and danmagi ng the
geotextile. Generally this will be about 1 foot of drop fromthe bucket to
t he placenent surface. Riprap shall be placed so that stones do not rol
downhi | I .

3.6 MAI NTENANCE

The Contractor shall maintain the stone protection and underlyi ng works
until accepted by the Contracting O ficer. Wen appropriate, the
Contractor shall place stone protection in a timely manner to reduce risk
of scour. Any material displaced prior to acceptance and due to the
Contractor's negligence or neglect shall be replaced at the Contractor's
expense.

3.7 CONTRACTOR QUALI TY CONTROL

The Contractor shall establish and maintain quality control for all work
performed at the job site under this section to assure conpliance wth
contract requirenents. He shall nmaintain records of his quality contro
tests, inspections and corrective actions. Quality control neasures shal
cover all construction operations including, but not limted to, the

pl acenent of all materials to the slope and grade |ines shown and in
accordance with this section.

In addition to the Contractor's systemto establish and maintain quality
control for stone placement operations, the follow ng infornmation shall be
recorded and pronptly provided to the Contracting Oficer on request:

a. Record tonnage of stone placed in conpleted sections of the work
and check quantity for conpliance with design sections.

b. Check for uniformthickness of material |ayers.

-- End of Section --

wpl261 SECTI ON 02388 Page 8



ROOL AVITaWH0S 0 BIY0 WAVAGM stinmds GEOY MNOJ UONI

JAUND NOLLYAVYD TUANO0U/ dV A diY

: Tva [ [P7T]-aNOLS 4O ALIAVYD DIHID3dS

_Q\PM\dO _
S3HONI Ml 3NOLS 40 3215

JUYITT GH VIV |, 5 2 5 aroaqssBENEY R BEUEHEASINS y
T oL 7l i un v v W WML R LTINS RN ANV R
N el W v W W W R LR RTU LTI BB R SRR
89 L W W W /x / I/VM / / // //w,w/ﬂ/ ////M]M . _///,,/ J,///y/ - w
W W W W WL W W WA WL R R R R LALLM R RRRRAAY b

W W W W W W W T WL 0 MR AR LU T W S R SRR AN AR

(36N NV 343IHSS ¥ NIIMLIA AVMOIN 3cdVHS INOLS DHINNSSY)

BITEIRLSSED GANNOd NE S3NOLS 40 LHOIIM

S Py > uomonD
. IRV Y ST YT oy oD
A e wswewess B o4 pggyesd B P 5 534885 08 ¢ 8 g8gses
SV Y O I // T I 4 T T I 0
a6 r/ _— 7 —_ — ol
5Q N \ \ | Sl
h 08 i.%_ ‘‘‘‘‘‘‘ e ] 0e
o ’ | m™m
m 0¢ A / // - L b b1 O m
5 . / \ 5
o 09 . N . : - e oy
o N ) =
% 0g |- S i e et os B
m
0 2
~
w O -~ 09
< / =
| &
z oc - 0L §
M hs.
) / -
< oz : | N\ 08
01 ] - \ / — , 06




ROBL AV NHOY 0 BIVO RAVMN stiaw CEOF MMOJ

IAAUND NOIVAVHED TUANO0U/ dviidiYy .
o7 ve—ava | S7°T-INOLS 40 ALIAVYD OI4ID3dS
SIHONI NI 3ANOLS 40 3215
JWYITY  TH VAN |, | 5 2 noroaoasBERUR R BUNEHERALES
. - o'z
racascrrs s ay d =N R e NE N ANAVAVAVAAVA N M L SRR S A VA A WA L T N R s
SN U R T TR RAREAT T T LAY -
| . see e L ATV AT ATV VA MMM o
9T \ \ N W VW O W W VWV W VAV VLV 0 O WL VL V. W WL VA WA L WL W W
_ \ A\ VU U VRV D VDV R AN MV
A \ UV VTPV ER RSN VRV R RN NVAANNN
rvet by s VOrs o1 stanen (36N) ONV F43IHSS v NIIMEIG AVMOIN 3cdVHS INOLS DHINNSSY)
U ¥ sk livina o SANNOd NI SANOLS 40 LHOIEM b w s pouEEd
L mw wevouses B 4 2983888 3 85833888 8 8 8 58g888
O o B D B B I [ R i e 0
06 . /,( S VRN [ Ot
44 - X ot}
) 08 |- 4/ /-.. - - 0oz
\
Q 0¢ - - /1 \ J-lb o
z \ \
o 092 - - LN (634
: NEA .
in 09 |- - v X : et L L L OG
\
o OV N PR 09
; \
F 0¢ [ - 0L
5 |- NN
L oz \ 08
o M - —_— N s / 06
0 v_l W) S /- OO—

BON3

ALIAVED Di3034S

IHOEM AG Y3INId IN3OH2d




dAHND NOLVAVED TUIADOU/ dVidld

m:<o_ : _\mw_d{um_zo._.m A0 ALIAVYEO J14103dS

GOBL AV ONHOS B JUVO RAVMN stinss (COF MMOJ BONI

ALIAVED Di3l03d4S

1HO@M A8 ¥3INIJ LIN3Dd2d

ZAATAIS |
. ‘ SIHONI Ml 3NOLS 40 3215
YIS MH VI s s m o asassBRRER R BENTHESSLES
o577 7579 103r00d | %S L LS S S TR S A MM o
v | AW MREER LU SRR AR
c,, e e ol TV U TV VTRV U RA MMM o
§9'C \ \ \ \ LV N W R O W W W W A YOO W W W WV A VLV W W
_ \ \ U VR TTVV IR L VR VAV o
\ \ T U v T UTEVVPRTUTTIT VP PR RV,
s s s £ i ﬁm:u ANV 343HJS ¥ NIIMLIB AVMON 3dvHS INOLS DHINNSSY!
WIS SANNO MU S3NOLS 40 LHOEM | L L oo
o m wewouwess B u suoyssl B B3 g28888 8 @8 g gegsue
B | ] I A I 1 T J i I ! . 1 e
06 |— , ). s.sV ol
58 e \ // St
» 0B S — 0oz
m
o 09 -]~ / . / OV
o | N\ \
W. 0g |- b A F Ny . /4,1 ..... ~4-4.04 06
\
@ ov e ey 09
£ 0f - \ \ 0L
2 \
4 oz / 0B
0T SN TN L 0 U6 U 1 SN, DY PR NN E (0 O S N . 06
\
0 ok, T I 1 D M /.« ool




— aad

ROBI AVII G0 40 BIV0 RAVIH stim GSOF HNOJ HOND

S7°2|-INOLS 40 ALIAVHO D14103dS

SAHONL Ml 3NOLlS 40 3215

w 8 3

SAUND NOILLYQVAO j:xoom\%m&m_

\Q\nﬂ\ rell®] 31vd

@ BOE B > BENES "
— . : - oz 4
SRy - T704 §orr 9 103r0dd M T EHEEEEEY S N AN /VWWWAIE vy P
/ T A LRI R RR AR A
» G e @ AVNAYAVAVA VWY AUV VALY AAVAAMA gz
s9 \ R R W W ERNRERAENS UL @
s VR W W W WA N WA WL S R LALLM R R R RRARNAY M
T N N W W W S S W W M SR R UL W R SR S AR A
(3600 0NV 3YIHJS ¥ NITMIIE AVAOIN 3dvHS 3NOLS OHINNSSY)
i B hnns ot vana 0 s o ; s
SANNOJ NI S3NOLS 40 LHOM s omes
. [N] (ST [+ QW 1s W10 [»] O 0
h u e aewses 8 4 sogdsen B B 5 833888 B 8 8 888888
oot g J [ e _ ' / _ _ T ; T el
06 L N i . ot
68 |- < N , sl
- 0g - _ o D : . 402
b // R
B 0¢ J AN i A 4140 B
z . J N 2
o 09 -{-]~ IR} . ] O
o N\ 2
w 0g |- -+ / /7 — et os 9
8 w
w OV ; N\ | b B og ¢
? | AN <
m 0¢ . S04 @
O —
4 oz : — 0B
Ow P N O T SN S . W o Omv
0 | /. 00!




ROOI AVt NH0S 40 JIVY RAVNN st CEOF NNO4 EONI

IANND NOLLVAVYD TUIAD0Y/ avidid |

1va ___|*3NOLS 4O ALIAVYEO DIdID3dS
VMY o © 5 .n.m.mmuﬂ_ M. ..mmmm.u..h‘m.wlumwwwmﬂ P R R R kT

193008d. T T UL LR LT LU U] 07 8
4 TS UV VDRI VA AN 1, §
e e v o LA UV VVAAAMMMAMAANN 1oz D
ST )\ N VR VU WO VAN W W W 0 VN VO VR W W VA VUV VR o
W W W W WA VA W MR S A RN R R R LA R R R R R R R LR peey
A T U PPV VTV VERRAAREIR VAV A AMI AN N o0 3
Loes o1 s WO 0 Abian (3BNO NV .wxu:.._wm ¥ NIIM1I38 AVMOIN 3dVHS INOLS OHINNSSY) =

SIS SONNOd NI S3NOLS 40 LHOEM | L euses

- R R T B ¥ 59383888 g m m mmmmmo m m m mmmm

001 [y T T T T 7 T . _ T Q

06 | - ‘ ‘ ol

c8 - . . | 4 Sl
m o¢ | : b i oe m
~ 09 R | . ob m
_MST_ . el Hos B
o O A | [ R T, @
=< =
& O | , —-H 04 m
% oz [— L - HiHos

o N SO S : 06

ol 1. . o , .. , : : 4 001




4807 .07 " ON3

wa . I SIAHND NOILYAVYO
= W] e | _ S
(7] i
- 2%
— WEGY. - . : ‘
4 W NN ET opeyimed Niag r sy on hdwes
] B e ) oy | Havod o
| AV N0 48 e . . o $118902

. ] _ N SVILINITUM M 38 NiVUD o 005

ol 9 . 809} 32 n ot | 5

o & —— — ol

8J . —_ {02

2 - li.‘ltn  — g
3 o T 11 3
m | — —  — ur D
x
Eotniens d .I.
b o 4 _ w i
A |— n
“ [} A — —_—T1 M
m o r — ] _ 09 u

o — ] - —Jot

— 1] | | — —
o — — 09
o L . | ‘ 06
i
0 i 1 i i L4 L 1 11t [ i i oot
. 003 O OOl O 05 O OC O oi¥l Ol0 9 ¢+ ¢ ¥ *R_u A._aﬁ €y 9
MILINONAIH : SUIENAY JANS GUYOHVIS §°0 $210h e Dhwnad0 JAJS QUVONYIS $°N




WORK SHEET FOR GRADATION ANALYSIS OF RIPRAP

METHOD A

Project Name:

Date:

Riprap Type:

Test No.

Source, Quarry, or Pit:

Sample Location:

Test Made By:

Part 1. Weigh all stones larger than 5 poun

ds and record.

(1) PASSING WT. 5 Ibs.
(2) RETAINED WT. 5 Ibs. PAN
® -—-— [ 17 91 ""°1 0 1 | -
(4) TOTALS
Rows (1) & (2) Enter 5 to 7 weight classes to yield approx. 75%, 50%, 30%, and 15% finer points.
Row (3) List weight of each stone. Attach additional sheets if necessary.
Row (4) Add all individual stone weights listed in each column.

Part 2. Summary Table.

(5) WEIGHT CLASSES (6) (7) (8)
PASSING RETAINED TOTAL WEIGHT CUMMULATIVE TOTAL PERCENT
(stone wt. (stone wt. EACH CLASS WEIGHT PASSING PASSING

in Ibs.) in Ibs.) (Ibs.) (Ibs.) (%)
5 Ibs.

5 Ibs. PAN

SAMPLETOTAL | | e— | s

Column (5) Enter same weight classes used in Rows (1) and (2).

Column (6) Enter weights of material from Row (4)

Column (7) Add column (6) from bottom up to get cumulative weight passing.
Column (8) Divide column (7) by sample total to get total percent passing.




WORK SHEET FOR GRADATION ANALYSIS OF RIPRAP

METHOD B
Project Name: Date:
Riprap Type: Test No.
Source, Quarry, or Pit:
Sample Location: Test Made By:

Part 1. Separate rock into 5 to 7 piles, ordered by size. The largest
pile should contain 2 to 5 stones. Intermediate piles between
the largest stones and those smaller than 5 pounds should
be approximately equal in total weight. Separate all stones
before weighing.

Part 2. Summary Table.

(1) WEIGHT CLASSES 2) 3) 4)
PASSING RETAINED| TOTAL WEIGHT CUMMULATIVE TOTAL PERCENT
(stone wt. (stone wt. EACH CLASS WEIGHT PASSING PASSING

in Ibs.) in Ibs.) (Ibs.) (Ibs.) (%)
5 Ibs.

5 Ibs. PAN

SAMPLE TOTAL | | e s

Column (1) Weight the smallest and largest stone in each pile. If weight classes overlap, adjust stones as necessary and repeat.
Column (2) Weigh the total amount of rock in each pile and record.

Column (3) Add column (2) from bottom up to get cumulative weight passing.

Column (4) Divide column (3) by sample total to get total percent passing.




) NCS ADDENDUM TO EM 16401

1 oCT 93
TABLE 3-1A
STANDARD RIFRAP GRADATIONS, LOW OR _KIGH TURBULENCE ZONES
: 3
Ip! d,cus] MAX  MIN MAX  MIN MAX  MIN MAX MKIN
Specific veignt = 1s58pctt
%0 40

12.4 140 60 40 20 20 s

14.4 60 30 .30 10

16.2 200 a0 80 40 aa 10

ao. 4 400 160 140 80 130 10

3¢.0 650 260 280 130 40

37.7 1000 400 430 200 210 60

31.7 raao0 600 €30 300 1130 100
8 :fic Veight = 1esper’
R3O0 5
R30 141119 1U8s 40 a5 20 30 10 1s 5

6c as 30 40 15 8

ReS 16.0 208 90 170 T 80 as 65 15
R140 20.0 600 280 290 189 150 45 130 a5
R270 30.0 1380 530 576 270 260 85 210 s0

lot.8 :
1. 7The identifier (ID) designates Riprap gradation, and the approximate Wy, (min)

¢ X000 in pounds.

2. Relationship between diameter and wright is based on the shape of a sphars.
3. Optional control of gradation,

4. Stone waight limit data from EM 1110-2-1601 (I Jul 91), Appendix F, Tablae 6.
Table 6 vas developed Dy tha Lowsr Kiazsissippi Valley Division (IxvD) and was
unintentionally omittad from the Engineering nual .

5. Stone welght limit data developed Dy ZD-GH branch for CENCS bhased ON LIMVD

procsdure.
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SECTI ON 02464

VETAL SHEET PI LI NG

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 6/ A 6M (2000) Ceneral Requirerments for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling
ASTM A 328/ A 328M (2000) Steel Sheet Pilin
1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Data
Pile Driving Equipnent; GA
Conpl ete descriptions of sheet piling driving equipnent
i ncludi ng hammers, extractors, protection caps and ot her
installation appurtenances shall be subnitted for approval prior
to comencenment of work.
Pul l'ing and Redriving, GA

The proposed nmethod of pulling sheet piling shall be submtted
and approved prior to pulling any piling.

SD- 04 Dr awi ngs

Met al Sheet Piling;, GA

Detail drawi ngs for sheet piling including fabricated sections
shal | show conpl ete piling dinmensions and details, driving
sequence and location of installed piling. Detail draw ngs shall
i ncl ude details and dinmensions of tenplates and other tenporary
gui de structures for installing piling. Detail draw ngs shall
provi de details of the nethod of handling piling to prevent
per manent deflection, distortion or damage to piling interl ocks.
Driving; GA

Records of the sheet piling driving operations shall be
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submtted after driving is conpleted. These records shall provide
a system of identification which shows the disposition of approved
piling in the work, driving equipment performance data, piling
penetration rate data, piling dimensions and top and bottom

el evations of installed piling. The format for driving records
shal | be as directed

SD- 09 Reports
Materials Tests; GA

Certified materials tests reports showi ng that sheet piling and
appurtenant netal materials neet the specified requirenents shal
be submtted for each shipnent and identified with specific lots
prior to installing materials. Material test reports shall neet
t he requirenents of ASTM A 6/ A 6M

1.3 DELI VERY, STORAGE AND HANDLI NG

Materials delivered to the site shall be new and undanmaged and shall be
acconpani ed by certified test reports. The manufacturer's logo and mll
identification mark shall be provided on the sheet piling as required by
the referenced specifications. Sheet piling shall be stored and handled in
t he manner recommended by the manufacturer to prevent permanent defl ection
di stortion or damage to the interlocks. Storage of sheet piling should
also facilitate required inspection activities. Sheet piling over 80 feet
in length shall be handl ed using a mininum of two pickup points.

PART 2 PRODUCTS
2.1 VETAL SHEET PI LI NG

Met al sheet piling shall be hot-rolled steel sections conforming to ASTM A
328/ A 328M or cold-forned steel sections formed fromhot-rolled stee
neeting the chem cal and mechanical requirements of ASTM A 328/ A 328M The
i nterlocks of sheet piling shall be free-sliding, provide a swi ng angle
suitable for the intended installation but not |ess than 5 degrees when

i nterl ocked, and mai ntain continuous interlocking when installed. Sheet
piling including special fabricated sections shall be full-length sections
of the di nensi ons shown. Fabricated sections shall conformto the

requi renent and the piling manufacturer's recomendations for fabricated
sections. Fabricated tees, wes and cross pieces shall be fabricated of
piling sections with a m nimumweb thickness of 1/2 inch. Sheet piling
shal | be provided with standard pulling holes.

2.2  APPURTENANT METAL MATERI ALS
Met al pl ates, shapes, bolts, nuts, rivets and ot her appurtenant fabrication
and installation materials shall conformto manufacturer's standards and to
the requirenents specified in the respective sheet piling standards.

2.3 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

Requirenents for material tests, workmanship and other neasures for quality
assurance shall neet all applicable standards.

2.3.1 Material s Tests

Materials tests shall conformto the follow ng requirenents. Sheet piling
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and appurtenant materials shall be tested and certified by the manufacturer
to neet the specified chem cal, nechanical and section property
requirenments prior to delivery to the site. Testing of sheet piling for
nmechani cal properties shall be performed after the conpletion of al

rolling and form ng operations. Testing of sheet piling shall neet the
requi renents of ASTM A 6/ A 6M

PART 3 EXECUTI ON
3.1 I NSTALLATI ON
3.1.1 Pile Driving Equi pnent
Pile driving equi pnent shall conformto the follow ng requirenents.
3.1.1.1 Driving Hamrers

Hamrers shall be steam air, or diesel drop, single-acting, double-acting,
differential-acting , or vibratory type. The driving energy of the hanmmers
shal |l be as recomended by the manufacturer for the piling weights and
subsurface materials to be encountered.

3.1.2 Pl aci ng and Driving
3.1.2.1 Pl aci ng

Any excavation required within the area where sheet pilings are to be
installed shall be conpleted prior to placing sheet pilings. Pilings shal
be carefully located as shown. Pilings shall be placed plunmb with
out - of - pl unbness not exceeding 1/8 inch per foot of |length and true to
line. Tenporary wales, tenplates, master pilings current deflectors or
gui de structures shall be provided to insure that the pilings are placed
and driven to the correct alignment. At least two tenplates shall be used
in placing each piling and the nmaxi mum spaci ng of tenplates shall not exceed
20 feet. Pilings properly placed and driven shall be interl ocked
t hroughout their Iength with adjacent pilings to forma conti nuous
di aphragm t hroughout the length or run of piling wall

3.1.2.2 Dri vi ng

Prior to driving pilings in water a horizontal |ine shall be painted on
both sides of each piling at a fixed distance fromthe bottomso that it
shal | be visible above the water line after installation. This |ine shal

i ndicate the profile of the bottomelevation of installed pilings and
potential problem areas can be identified by abrupt changes in its

el evation. Pilings shall be driven with the proper size hanrer and by
approved nethods so as not to subject the pilings to damage and to ensure
proper interlocking throughout their lengths. Driving hamrers shall be

mai ntai ned in proper alignnent during driving operations by use of |eads or
gui des attached to the hanmmer. Caution shall be taken in the sustained use
of vibratory hanmmers when a hard driving condition is encountered to avoid
interlock-nelt or damages. The use of vibratory hamers shoul d be

di sconti nued and i nmpact hamrers enpl oyed when the penetration rate due to
vibratory loading is one foot or less per mnute. A protecting cap shal

be enmpl oyed in driving when using inmpact hamers to prevent danage to the
tops of pilings. Pilings danmaged during driving or driven out of interlock
shal | be renoved and replaced at the Contractor's expense. Pilings shal

be driven without the aid of a water jet unless otherw se authorized.
Adequat e precautions shall be taken to insure that pilings are driven
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plunb. If at any tine the forward or |eading edge of the piling wall is
found to be out-of-plunb in the plane of the wall the piling being driven
shall be driven to the required depth and tapered pilings shall be provided
and driven to interlock with the out-of-plunb | eadi ng edge or other
approved corrective neasures shall be taken to insure the plunbness of
succeedi ng pilings. The maxi mum permni ssible taper for any tapered piling
shall be 1/8 inch per foot of length. Pilings in each run or continuous
length of piling wall shall be driven alternately in increments of depth to
the required depth or elevation. No piling shall be driven to a | ower

el evation than those behind it in the same run except when the pilings
behind it cannot be driven deeper. |If the piling next to the one being
driven tends to follow below final elevation it may be pinned to the next
adjacent piling. |If obstructions restrict driving a piling to the

speci fied penetration the obstructions shall be renpved or penetrated with
a chisel beam |If the Contractor denonstrates that renoval or penetration
is impractical the Contractor shall nake changes in the design alignnent of
the piling structure as directed to insure the adequacy and stability of
the structure. Pilings shall be driven to depths shown and shall extend up
to the elevation indicated for the top of pilings. A tolerance of 1 inch
above the indicated top elevation will be permitted. Pilings shall not be
driven within 100 feet of concrete |less than 7 days ol d.

3.1.3 Cutting-Of and Splicing

Pilings driven to refusal or to the point where additional penetration
cannot be attained and are extending above the required top elevation in
excess of the specified tolerance shall be cut off to the required

el evation. Pilings driven belowthe required top elevation and pilings
damaged by driving and cut off to permit further driving shall be extended
as required to reach the top elevation by splicing when directed at no
addi tional cost to the Governnent. Pilings adjoining spliced pilings shal
be full Iength unless otherw se approved. Ends of pilings to be spliced
shal | be squared before splicing to eliminate dips or canber. Pilings
shall be spliced together with concentric alignment of the interlocks so
that there are no discontinuities, dips or canber at the abutting
interlocks. Spliced pilings shall be free sliding and able to obtain the
maxi mum swi ng with contiguous pilings. The tops of pilings excessively
battered during driving shall be trimmed when directed at no cost to the
Government. Piling cut-offs shall become the property of the Contractor
and shall be renpved fromthe site. The Contractor shall cut holes in
pilings for bolts, rods, drains or utilities as shown or as directed. Al
cutting shall be done in a neat and workmanli ke manner. A strai ght edge
shall be used in cuts nade by burning to avoid abrupt nicks. Bolt holes in
steel piling shall be drilled or may be burned and reaned by approved

nmet hods which will not damage the surrounding metal. Holes other than bolt
hol es shall be reasonably snmooth and the proper size for rods and ot her
items to be inserted.

3.1. 4 I nspection of Driven Piling
The Contractor shall inspect the interlocked joints of driven pilings
ext endi ng above ground. Pilings found to be out of interlock shall be
renoved and replaced at the Contractor's expense.

3.1.5 Pul i ng and Redriving
In the pulling and redriving of piles as directed, the Contractor shal

pul | selected pilings after driving to determ ne the condition of the
under ground portions of pilings. Any piling so pulled and found to be
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damaged to the extent that its usefulness in the structure is inpaired
shal | be renoved and replaced. Pilings pulled and found to be in
sati sfactory condition shall be redriven when directed.

-- End of Section --
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SECTI ON 02510

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
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 240/ A 240M (1996) Heat - Resi sting Chronium and

Chrom um Ni ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels

ASTM B 88M (1999) Seam ess Copper Water Tube (Metric)

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Secti ons

ASTM C 923 (1998) Resilient Connectors Between

Rei nf orced Concrete Manhol e Structures,
Pi pes and Materials

ASTM D 412 (1998a) Vul cani zed Rubber and
Ther nopl asti ¢ Rubbers and Thernopl astic
El astonmers - Tension

ASTM D 624 (1991; R 1998) Tear Strength of
Conventional Vul cani zed Rubber and
Ther nopl asti c El astoners

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ
Conpounds and Chl ori nated Pol y( Vi nyl
Chl ori de) (CPVC) Comnpounds

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap
Screws, and Studs

ASTM F 594 (1998) Stainless Steel Nuts
ASME | NTERNATI ONAL ( ASMVE)
ASME B16. 26 (1988) Cast Copper Alloy Pip Flanges,
Cl ass 150, 300, 400, 600, 900, 1500, and
2500, and Flanged Fittings, Cass 150 and
300
AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM B300 (1992) Hypochlorites
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AWM B301 (1992) Liquid Chlorine

AWM C104 (1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C105 (1993) Pol yet hyl ene Encasenent for
Ductile-lron Pipe Systens

AWM C110 (1993) Ductile-Iron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mMm
Through 1200 M), for Water and Q her
Li qui ds

AWM C153 (1994; Errata Nov 1996) Ductile-Ilron
Conpact Fittings, 3 In. Through 24 In. (76
nmm Through 610 mr) and 54 In. Through 64
In. (1,400 nm Through 1,600 mj for Water

Servi ce

AWM CB00 (1989) Underground Service Line Valves and
Fittings

AWM C900 (1997; C900a) Pol yvinyl Chloride (PVC

Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

AWM M23 (1980) Manual : PVC Pi pe - Design and
Instal |l ation

ASBESTOS CEMENT Pl PE PRODUCERS ASSCOCI ATI ON ( ACPPA)

ACPPA Work Practices (1988) Recomrended Work Practices for A/C
Pi pe

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 49 (1994) Hazardous Chemicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmmable
Li qui ds, Gases, and Volatile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Enmergency Response

NSF | NTERNATI ONAL ( NSF)

NSF 61 (1999) Drinking Water System Conponents -
Health Effects (Sections 1-9

1.2 Pl PI NG
This section covers water distribution and service |lines, and connections
to building service at a point approxinmately 5 feet outside buildings and
structures to which service is required. The Contractor shall have a copy
of the nmanufacturer's recommendations for each material or procedure to be
utilized available at the construction site at all tines.

1.2.1 Servi ce Lines
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Pi ping for water service lines less than 3 inchesin dianeter shall be
copper tubi ng.

1.2.2 Distribution Lines 80 mm (3 Inches) or Larger

Piping for water distribution lines 3 inches or larger shall be polyvinyl
chloride (PVC).

1.2.3 Pot abl e Water Lines

Pi pi ng and conponents of potable water systens which come in contact with
the potable water shall conformto NSF 61

1.2.4 Excavati on, Trenching, and Backfilling

Excavati on, trenching, and backfilling shall be in accordance with the
appl i cabl e provi sions of Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, except as nodified herein.

1.3 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Data
Installation; FIO

The manufacturer's recommendati ons for each material or
procedure to be utilized.

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 specifications, and the
manuf acturer's prescribed procedures and techni ques, upon
conpl etion of the project and before final acceptance.

SD- 09 Reports
Bacteri ol ogi cal Disinfection; GA
Test results fromcomrercial |aboratory verifying disinfection
1.4 HANDLI NG

Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undamaged condition, including no injury to the pipe coating or
lining. |If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory nanner, at no

addi tional cost to the Governnent. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permitted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign matter before being lowered into the trench and shall be

wpl261 SECTI ON 02510 Page 5



Grand Forks Phase 1 Levees

kept clean during |aying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Materia
found to be defective before or after laying shall be replaced with sound
material wi thout additional expense to the CGovernnent. Rubber gaskets that
are not to be installed inmediately shall be stored in a cool and dark

pl ace.

1.4.1 M scel | aneous Pl astic Pipe and Fittings
Pol yvi nyl Chl oride (PVC) pipe and fittings shall be handl ed and stored in
accordance with the manufacturer's recommendations. Storage facilities
shal |l be classified and marked in accordance with NFPA 704, with
classification as indicated in NFPA 49 and NFPA 325-1.

PART 2 PRODUCTS

2.1 Pl PE

Pi pe shall conformto the respective specifications and other requirenents
speci fied bel ow.

2.1.1 Pl astic Pipe
2.1.1.1 PVC Pl astic Pipe

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

a. Pipe 4 through 12 inch Dianeter: Pipe, couplings and fittings
shall conformto AWM C900, SDR of 18, Cass 150, ClOD pipe
di mensi ons, el astoneric-gasket joint, unless otherw se shown or
speci fi ed.

2.1.2 Copper Tubi ng

Copper tubing shall conformto ASTM B 88M Type K, anneal ed.
2.2 FI TTI NGS AND SPECI ALS
2.2.1 PVC Pi pe System

a. For pipe 4 inch diameter and larger, fittings and specials shal
be iron, bell end in accordance with AWM C110, 150 psi pressure
rating unl ess otherw se shown or specified, except that profile of
bel | may have special dinmensions as required by the pipe
manuf acturer; or fittings and specials nmay be of the sanme materia
as the pipe with el astoneric gaskets, all in conformance with AWM
C900. Iron fittings and specials shall be cement-nortar |ined
(standard thickness) in accordance with AWM Cl104. Fittings shal
be bell and spigot or plain end pipe, or as applicable. Ductile
iron conpact fittings shall be in accordance with AWM C153. Al
fittings shall be encased in polyethylene conform ng to AWM C105.

2.2.2 Copper Tubi ng System
Fittings and specials shall be flared and conformto ASMVE B16. 26.

2.3 JO NTS
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2.3.1 Pl astic Pipe Jointing

2.3.1.1 PVC Pi pe
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 recommendati ons, and as approved by the Contracting Oficer

2.3.2 Copper Tubi ng Jointing

Joints shall be conpression-pattern flared and shall be made with the
specified fittings.

2.4 M SCELLANEOQOUS | TEMS
2.4.1 Servi ce C anps

Service clanmps shall have a pressure rating not |ess than that of the pipe
to be connected and shall be either the single or double flattened strap
type. Canps shall have a 18-8 Type 304 stainless steel shell, bolts,
washers, and nuts. C anps shall have a SBR conpound gasket.

2.4.2 Cor poration Stops

Cor poration stops shall have standard corporation stop thread conformng to
AWM CB800 on the inlet end, with flanged joints, conpression pattern flared
tube couplings, or w ped joints.

2.4.3 Service Stops

Service stops shall be water-works inverted-ground-key type, oval or round
flow way, tee handle, wi thout drain. Pipe connections shall be suitable
for the type of service pipe used. Al parts shall be of bronze with
femal e i ron-pi pe-size connections or conpression-pattern flared tube
couplings, and shall be designed for a hydrostatic test pressure not |ess
t han 200 psi.

2.4.4 Servi ce Boxes
Servi ce boxes shall be cast iron or concrete and shall be extension service
boxes of the length required for the depth of the line, with either screw
or slide-type adjustnent. The boxes shall have housi ngs of sufficient size
to conpletely cover the service stop or valve and shall be conplete with
i dentifying covers.
2.4.5 Di si nfection
Chlorinating materials shall conformto the follow ng:
Chlorine, Liquid: AWMWA B301
Hypochl orite, Calciumand Sodium AWM B300.
2.4.6 Backfl ow Preventers
Backfl ow preventers shall provide protection in cross-connection contro
and contai nment. They shall be furnished with NPT connections. Backfl ow

preventers shall have bronze body construction, nodul ar design, replaceable
seats, ball valve test cocks, and captures spring assenblies.
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2.

4.7 Ball and Drain Val ves

Bal |l and drain valves shall be full port resilient seated bronze val ves
havi ng tee handl es.

.5 FRAMES AND COVERS

Frames and covers shall be cast iron. Cast iron franes and covers shall be
as indicated or shall be of type suitable for the application, circular
with 2 conceal ed pick holes. The franes and covers shall have a conbi ned
wei ght of not | ess than 400 pounds. The word "Water" shall be stanped or
cast into covers so that it is plainly visible.

.6 MANHOLE STEPS

Provi de manhol e steps constructed of cast iron. Conmply with all applicable
OSHA regul ations. Precast steps into barrel sections.

T STRUCTURES

7.1 Precast Rei nforced Concrete Manhol e Secti ons

Precast reinforced concrete nanhol e sections shall conformto ASTM C 478,
except that portland cement shall be as specified herein. Joints shall be
cenent nortar, an approved mastic, rubber gaskets, a conbination of these
types; or the use of external preformed rubber joint seals and extruded
rolls of rubber with nastic adhesive on one side.

. 8 CHI MNEY SEALS

Chi mey seal s shall be provided with nmanhol e castings. Extensions shal

al so be provided as required. Wen chimmey seals are used, nanhol e cones
shal |l have a mnimumvertical top segnent of 2 inches. The sl eeve and

ext ensi on shall be extruded from a hi gh-grade rubber conmpound conformng to
t he applicable requirenents of ASTM C 923. The bands used for conpressing
the sl eeve and extension shall be fabricated from 16 gauge stainless stee
conformng to ASTM A 240/ A 240M Type 304. Screws, bolts and nuts shall be
stainl ess steel confornming to ASTM F 593 and ASTM F 594, Type 304. Chi mey
seal s shall be manufactured by Cretex Specialty Products, or approved equal

PART 3 EXECUTI ON

3.

3.

3.

3.

1 | NSTALLATI ON
1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and wor kmanl i ke manner w t hout
damage to the pipe. Unless otherw se recommended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type mechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved. Squeeze type nechanical cutters shall not be used for ductile

i ron.

1.2 Adj acent Facilities

1.2.1 Sewer Lines
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Where the location of the water pipe is not clearly defined in dinmensions
on the drawi ngs, the water pipe shall not be laid closer horizontally than
10 feet froma sewer except where the bottom of the water pipe will be at

| east 12 inches above the top of the sewer pipe, in which case the water
pi pe shall not be laid closer horizontally than 6 feet fromthe sewer.
Where water lines cross under gravity-flow sewer |ines, the sewer pipe, for
a distance of at |east 10 feet each side of the crossing, shall be fully
encased in concrete or shall be made of pressure pipe with no joint |ocated
within 3 feet horizontally of the crossing. Water lines shall in all cases
cross above sewage force nmains or inverted siphons and shall be not |ess
than 2 feet above the sewer main. Joints in the sewer main, closer

hori zontally than 3 feet to the crossing, shall be encased in concrete.

3.1.2.2 Wat er Lines

Water lines shall not be laid in the sane trench with sewer |ines, gas
lines, fuel lines, or electric wring.

3.1.2.3 Copper Tubi ng Lines

Copper tubing shall not be installed in the sane trench with ferrous piping
materi al s.

3.1.2.4 Nonferrous Metallic Pipe

Where nonferrous netallic pipe, e.g. copper tubing, crosses any ferrous
pi ping material, a mninmumvertical separation of 12 inchesshall be
mai nt ai ned bet ween pi pes.

3.1.3 Joint Deflection
3.1.3.1 O fset for Flexible Plastic Pipe

Maxi mum of f set in alignnent between adjacent pipe joints shall be as
recommended by the manufacturer and approved by the Contracting O ficer
but shall not exceed 5 degrees.

3.1. 4 Pl aci ng and Layi ng

Pi pe and accessories shall be carefully lowered into the trench by neans of
derrick, ropes, belt slings, or other authorized equi pnent. Water-Iline
materials shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in nmaking
connections with other Iines or as authorized by the Contracting Oficer
pi pe shall be laid with the bells facing in the direction of laying. The
full length of each section of pipe shall rest solidly upon the pipe bed,
with recesses excavated to accomodate 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 unti

joints are conplete. Wen work is not in progress, open ends of pipe,
fittings, and val ves shall be securely closed so that no trench water,
earth, or other substance will enter the pipes or fittings. \Were any part
of the coating or lining is danaged, the repair shall be nmade by and at the
Contractor's expense in a satisfactory manner. Pipe ends left for future
connections shall be valved, plugged, or capped, and anchored, as shown.

3.1.4.1 Plastic Pipe Installation
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PVC pi pe shall be installed in accordance with AWM M3.
3.1.4.2 Pi pi ng Connecti ons

VWher e connections are made between new work and exi sting mains, the
connections shall be nade by using specials and fittings to suit the actua
conditions. Wen nmade under pressure, these connections shall be installed
usi ng standard nethods as approved by the Contracting O ficer. Connections
to existing asbestos-cenment pipe shall be made in accordance with ACPPA
Work Practices.

3.1.5 Joi nting
3.1.5.1 PVC Pl astic Pipe Requirenents

a. Pipe 4 through 12 inch dianeter: Joints shall be elastomneric
gasket as specified in AWM C900. Jointing procedure shall be as
specified for pipe less than 4 inch diameter with configuration
using el astoneric ring gasket.

3.1.5.2 Copper Tubi ng Requi rements

Joints shall be made with flared fittings. The flared end tube shall be
pull ed tightly against the tapered part of the fitting by a nut which is
part of the fitting, so there is netal -to-netal contact.

3.1.5.3 Transition Fittings

Connecti ons between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Oficer

3.1.6 Install ati on of Service Lines

Service lines shall include the pipeline connecting building piping to
water distribution lines to the connections with the building service at a
poi nt approxinately 5 feet outside the building where such buil ding service
exi sts. \Were building services are not installed, the Contractor shal
termnate the service lines approxinmately 5 feet fromthe site of the
proposed building at a point designated by the Contracting Oficer. Such
service lines shall be closed with plugs or caps. All service stops and
val ves shall be provided with service boxes. Service lines shall be
constructed in accordance with the follow ng requirenments:

3.1.7 Setting of Valves and Val ve Boxes
3.1.7.1 Locati on of Valves

After delivery, valves shall be drained to prevent freezing 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 working condition. Valves and val ve boxes

shall be installed where shown or specified, and shall be set plunmb. Valve
boxes shall be centered on the valves. Boxes shall be installed over each

out side gate val ve unl ess otherw se shown. Were feasible, valves shall be
| ocated outside the area of roads and streets. Earth fill shall be tanped

around each val ve box to a distance of 4 feet on all sides of the box, or

t he undi sturbed trench face if less than 4 feet.

3.1.7. 2 Locati on of Service Boxes
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Where water lines are | ocated bel ow paved streets having curbs, the boxes
shall be installed directly back of the curbs. Were no curbing exists,
servi ce boxes shall be installed in accessible locations, beyond the limts
of street surfacing, wal ks and driveways.

3.1.8 Thrust Restraint

Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 4 inches in dianeter or |arger
shall be provided with thrust restraints. Valves shall be securely
anchored or shall be provided with thrust restraints to prevent novenent.
Thrust restraints shall be thrust bl ocks.

3.1.8.1 Thrust Bl ocks

Thrust bl ocki ng shall be concrete of a mx not |eaner than: 1 cement,
2-1/2 sand, 5 gravel; and having a conpressive strength of not |ess than
2,000 psi after 28 days. Blocking shall be placed between solid ground and
the fitting to be anchored. Unless otherw se indicated or directed, the
base and thrust bearing sides 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 wll
be accessible for repair. Steel rods and cl anps, protected by gal vani zi ng
or by coating with bitum nous paint, shall be used to anchor vertical down
bends into gravity thrust bl ocks.

3.1.9 Encasenent

Encase ductile iron fittings with polyethyl ene sheeting.
3.2 MANHOLE DETAI LS
3.2.1 CGeneral Requirenents

Manhol es shall be constructed of precast concrete nmanhol e sections. The

i nvert channels shall be snpboth and semicircular in shape conformng to the
i nside of the adjacent sewer section. Changes in direction of flow shal

be made with a smooth curve of as large a radius as the size of the manhol e
will permit. Changes in size and grade of the channels shall be made
gradual Iy and evenly. The invert channels shall be formed directly in the
concrete of the manhol e base, or shall be built up with brick and nortar,

or shall be half tile laid in concrete, or shall be constructed by | aying
full section sewer pipe through the manhol e and breaking out the top half
after the surroundi ng concrete has hardened. Pipe connections shall be
made to manhol e using water stops, standard Oring joints, special manhole
coupling, or shall be nade in accordance with the manufacturer's
recommendati on. The Contractor's proposed nmethod of connection, |ist of
materials sel ected, and specials required, shall be approved prior to
installation. The floor of the manhol e outside the channels shall be
snoot h and shall slope toward the channels not less than 1 inch per foot
nor nmore than 2 inches per foot. Free drop inside the manholes shall not
exceed 18 inches, nmeasured fromthe invert of the inlet pipe to the top of
the floor of the manhol e outside the channels; drop manhol es shall be
constructed whenever the free drop woul d otherwi se be greater than 1 foot 6
i nches.

3.2.2 Jointing, Plastering and Sealing
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Mortar joints shall be conpletely filled and shall be snmooth and free from
surplus nmortar on the inside of the manhole. Myrtar and mastic joints

bet ween precast rings shall be full-bedded in jointing conpound and shal

be smoothed to a uniform surface on both the interior and exterior of the
manhol e. Installation of rubber gasket joints between precast rings shal
be in accordance with the recommendati ons of the manufacturer. Precast
rings may al so be sealed by the use of extruded rolls of rubber with nmastic
adhesi ve on one side.

3.2.3 Setting of Frames and Covers

Unl ess otherwi se indicated, tops of franes and covers shall be set flush

with finished grade in paved areas or 2 inches higher than finished grade
i n unpaved areas. Franme and cover assenblies shall be sealed to nanhol e

sections using external preforned rubber joint seals that neet the

requi renents of ASTM D 412 and ASTM D 624, or other nethods specified in

par agraph Jointing, Plastering and Sealing, unless otherw se specified.

3.3 HYDROSTATI C TESTS

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

3.3.1 Pressure Test

After the pipe is laid, the joints conpleted and the trench partially
backfilled | eaving the joints exposed for exam nation, the newy laid

pi pi ng or any val ved section of piping shall, unless otherw se specified,
be subjected for 1 hour to a hydrostatic pressure test of 200 psi. Each
val ve shall be opened and cl osed several times during the test. Exposed
pi pe, joints, fittings, hydrants, and valves shall be carefully exam ned
during the partially open trench test. Joints show ng visible |eakage
shal |l be replaced or renmade as necessary. Cracked or defective pipe,
joints, fittings, hydrants and val ves discovered in consequence of this
pressure test shall be removed and replaced with sound naterial, and the
test shall be repeated until the test results are satisfactory. The
requirenent for the joints to remain exposed for the hydrostatic tests may
be waived by the Contracting O ficer when one or nore of the follow ng
conditions is encountered:

a. Wet or unstable soil conditions in the trench

b. Conpliance would 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. Mintaining the trench in an open condition would delay conpl etion
of the project.

The Contractor may request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to comply
with the required hydrostatic tests. Backfill placed prior to the tests
shal |l be placed in accordance with the requirenents of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.3.2 Leakage Test
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Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water |ine shall be subjected to not
| ess than 200 psi pressure. Leakage is defined as the quantity of water to
be supplied into the newy laid pipe, or any val ved or approved section
necessary to naintain pressure within 5 psi of the specified | eakage test
pressure after the pipe has been filled with water and the air expell ed.
Piping installation will not be accepted if | eakage exceeds the all owable

| eakage which is determned by the follow ng formla:

L = 0.0001351ND(P raised to 0.5 power)

L = Al 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 cal cul ated by
t he above formula, the defective joints shall be |ocated and repaired unti
the | eakage is within the specified all owance, w thout additional cost to
t he Government.

3.3.3 Time for Making Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
mechani cal or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for |eakage at any tinme after partia

conpl etion of backfill. Cement-nortar |ined pipe may be filled with water
as reconmended by the manufacturer before being subjected to the pressure
test and subsequent | eakage test.

3.3.4 Concurrent Hydrostatic Tests

The Contractor may el ect to conduct the hydrostatic tests using either or
both of the follow ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shal |l be as specified. Replacement, repair or retesting required shall be
acconpl i shed 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 nay be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. If water is |ost when treated for disinfection
and air is adnmitted to the unit being tested, or if any repair
procedure results in contanination of the unit, disinfection shal
be reacconpli shed.

3.4  BACTERI ALDI SI NFECTI ON

3.4.1 Bact eri ol ogi cal Disinfection
Bef ore acceptance of potable water operation, each unit of conpleted
waterline shall be disinfected as specified. After pressure tests have
been nade, the unit to be disinfected shall be thoroughly flushed wth

water until all entrained dirt and mud have been renmpved before introducing
the chlorinating material. The chlorinating material shall be either
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liquid chlorine, calciumhypochlorite, or sodi um hypochlorite, conform ng
to paragraph M SCELLANEQUS | TEMS. The chlorinating material shall provide
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. The agent shall not be introduced into the Iine in a dry solid
state. The treated water shall be retained in the pipe |ong enough to
destroy all non-spore form ng bacteria. Except where a shorter period is
approved, the retention time shall be at |east 24 hours and shall produce
not less than 25 ppm of free chlorine residual throughout the line at the
end of the retention period. Valves on the |lines being disinfected shal
be opened and cl osed several tines during the contact period. The line
shall then be flushed with clean water until the residual chlorine is
reduced to less than 1.0 ppm From several points in the unit, personne
fromthe Contractor's commrercial |aboratory shall take at |east 3 water
samples fromdifferent points, approved by the Contracting Oficer, in
proper sterilized containers and performa bacterial examnation in
accordance with state approved nethods. The commercial |aboratory shall 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 unti
sati sfactory bacteriol ogical results have been obtai ned.

3.5 CLEANUP

Upon conpletion of the installation of water |ines, and appurtenances, al
debris and surplus materials resulting fromthe work shall be renoved.

-- End of Section --
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SECTI ON 02531

SANI TARY SEVERS

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 240/ A 240M (1996) Heat - Resi sting Chronium and

Chrom um Ni ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Secti ons
ASTM C 923 (1998) Resilient Connectors Between

Rei nforced Concrete NManhol e Structures,
Pi pes and Materials

ASTM D 412 (1998a) Vul cani zed Rubber and
Ther nopl asti ¢ Rubbers and Thernopl astic
El astonmers - Tension

ASTM D 624 (1991; R 1998) Tear Strength of
Conventional Vul cani zed Rubber and
Ther nopl asti c El astoners

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ
Conpounds and Chl ori nated Pol y( Vi nyl
Chl ori de) (CPVC) Compounds

ASTM D 3034 (1998) Type PSM Pol y(Vi nyl Chloride) (PVQ
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastonmeric Seals

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap
Screws, and Studs

ASTM F 594 (1998) Stainless Steel Nuts
AMERI CAN WATER WORKS ASSCCI ATl ON ( AWMA)

AWM C509 (1994) Resilient-Seated Gate Val ves for
Wat er Supply Service

AWM C900 (1997; C900a) Pol yvinyl Chloride (PVC
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Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 49 (1994) Hazardous Chemicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flammble
Li qui ds, Gases, and Volatile Solids

NFPA 704 (1996) Identification of the Fire Hazards
of Materials for Emergency Respons

1.2 GENERAL REQUI REMENTS

The construction required herein shall include appurtenant structures and
buil ding sewers to points of connection with the building drains 5 feet
outside the building to which the sewer systemis to be connected. The
Contractor shall replace damaged naterial and redo unacceptable work at no
addi tional cost to the Governnment. Excavation and backfilling is specified
in Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES
SYSTEMS. Backfilling shall be acconplished after inspection by the
Contracting Officer. Before, during, and after installation, plastic pipe
and fittings shall be protected fromany environnent that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherw se by
the Contracting Officer. Solvents, solvent conpounds, |ubricants,

el astomeric gaskets, and any simlar materials required to install the

pl astic pipe shall be stored in accordance with the nanufacturer's
recomendati on and shall be discarded if the storage period exceeds the
reconmended shelf life. Solvents in use shall be discarded when the
recommended pot life is exceeded.

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-13 Certificates
Portl and Cenment; FIO

Certificates of conmpliance stating the type of cenent used in
manuf acture of concrete pipe, fittings and precast manhol es.

PART 2 PRODUCTS
2.1 Pl PE

Pi pe shall conformto the respective specifications and other requirenments
speci fied bel ow.

2.1.1 Pl astic Pipe
2.1.1.1 PVC Pi pe

ASTM D 3034, Type PSM wi th a maxi mum SDR of 35, Size 6 inches or less in
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di aneter. For pipe 8 inches in dianmeter, pipe, couplings and fittings
shall conformto AWM C900, SDR of 18, C ass 150, Cl OD pi pe di nensions,

el ast ormeri c-gasket joint, unless otherwi se shown or indicated. PVC shal
be certified by the compounder as neeting the requirements of ASTM D 1784,
cell Cass 12454B. The pipe stiffness shall be greater than or equal to
735/ D for cohesionless material pipe trench backfills.

2.2 REQUI REMENTS FOR FI TTI NGS
Fittings shall be conpatible with the pipe supplied and shall have a
strength not less than that of the pipe. Fittings shall conformto the
respective specifications and other requirenments specified below. We
saddl es, strap-on wyes, and T-fittings are prohibited.

2.2.1 Fittings for Plastic Pipe

2.2.1.1 Fittings for PVC Pipe
ASTM D 3034 for type PSM pi pe.

2.3 JANTS
Joints installation shall conmply with the manufacturer's instructions.

2.3.1 Pl astic Pipe Jointing

Fl exi bl e plastic pipe (PVC or high density pol yethyl ene pipe) gasketed
joints shall conformto ASTM D 3212.

2.4 FRAMES AND COVERS

Frames and covers shall be cast iron. Cast iron frames and covers shall be
as indicated or shall be of type suitable for the application, circular
with 2 conceal ed pick holes. The franes and covers shall have a conbi ned
wei ght of not |ess than 400 pounds. The word "Sanitary Sewer" shall be
stanped or cast into covers so that it is plainly visible.

2.5 MANHOLE STEPS

Provi de manhol e steps constructed of cast iron. Conmply with all applicable
OSHA regul ations. Precast steps into barrel sections.

2.6 STRUCTURES
2.6.1 Precast Rei nforced Concrete Manhol e Secti ons

Precast reinforced concrete nmanhol e sections shall conformto ASTM C 478,
except that portland cement shall be as specified herein. Joints shall be
cenent nortar, an approved mastic, rubber gaskets, a conbination of these
types; or the use of external preforned rubber joint seals and extruded
rolls of rubber with nastic adhesive on one side.

2.7 CHI MNEY SEALS

Chi mey seal s shall be provided with nmanhol e castings. Extensions shal

al so be provided as required. Wen chimey seals are used, nanhol e cones
shal |l have a mnimumvertical top segnent of 2 inches. The sl eeve and

ext ensi on shall be extruded from a hi gh-grade rubber conmpound conformng to
t he applicable requirenents of ASTM C 923. The bands used for conpressing
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the sl eeve and extension shall be fabricated from 16 gauge stainless stee
conformng to ASTM A 240/ A 240M Type 304. Screws, bolts and nuts shall be
stainl ess steel confornming to ASTM F 593 and ASTM F 594, Type 304. Chi mey
seal s shall be manufactured by Cretex Specialty Products, or approved equal

.8  VALVES

.8.1 Gat e Val ves

Gate val ves shall be designed for a working pressure of not |ess than 150
psi. Valve connections shall be as required for the piping in which they
are installed. Valves shall have a clear waterway equal to the ful

nom nal dianeter of the valve, and shall be opened by turning

countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the netal, indicating the direction of opening.

a. Resilient-Seated Gate Val ves: For valves 3 to 12 inches in size,
resilient-seated gate valves shall conformto AWM C509

.9  VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes nay
be installed only in | ocations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustnent and with
flared base. The minimum thickness of nmetal shall be 3/16 inch. Concrete
boxes shall be the standard product of a manufacturer of precast concrete
equi prent. The word "SEWER' shall be cast in the cover. The box length
shal | adapt, without full extension, to the depth of cover required over
the pipe at the valve location.

PART 3 EXECUTI ON

3.

3.

3.

3.

1 | NSTALLATI ON
1.1 Adj acent Facilities
1.1.1 Water Lines

VWere the location of the sewer is not clearly defined by dinensions on the
draw ngs, the sewer shall not be closer horizontally than 10 feet to a

wat er-supply main or service line, except that where the bottom of the
water pipe will be at |east 12 inches above the top of the sewer pipe, the
hori zontal spacing may be a mininmumof 6 feet. Were gravity-flow sewers
cross above water lines, the sewer pipe for a distance of 10 feet on each
side of the crossing shall be fully encased in concrete or shall be
acceptabl e pressure pipe with no joint closer horizontally than 3 feet to
the crossing. The thickness of the concrete encasenment including that at
the pipe joints shall be not |less than 4 inches.

1.2 Pi pe Layi ng

a. Pipe shall be protected during handling agai nst inmpact shocks and
free fall; the pipe interior shall be free of extraneous materi al

b. Pipe laying shall proceed upgrade with the spigot ends of
bel | - and-spi got pi pe and tongue ends of tongue-and-groove pipe
pointing in the direction of the flow Each pipe shall be laid
accurately to the Iline and grade shown on the draw ngs. Pipe
shall be laid and centered so that the sewer has a uniforminvert.
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As the work progresses, the interior of the sewer shall be
cleared of all superfluous materials.

c. Before making pipe joints, all surfaces of the portions of the
pi pe to be joined shall be clean and dry. Lubricants, prinmers,
and adhesi ves shall be used as recomended by the pipe
manuf acturer. The joints shall then be placed, fitted, joined,
and adjusted to obtain the degree of water tightness required.

3.1.2.1 Trenches

Trenches shall be kept free of water and as dry as possi bl e during bedding,
laying, and jointing and for as long a period as required. Wen work is
not in progress, open ends of pipe and fittings shall be satisfactorily

cl osed so that no trench water or other material will enter the pipe or
fittings.

3.1.2.2 Backf i |

As soon as possible after the joint is made, sufficient backfill materia
shal | be placed along the pipe to prevent pipe novenent off line or grade.
Pl astic pipe shall be conmpletely covered to prevent damage from ultraviol et
[ight.

3.1.2.3 W dth of Trench

If the maxi numwi dth of the trench at the top of the pipe, as specified in
Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS,
i s exceeded for any reason other than by direction, the Contractor shal
install, at no additional cost to the Governnent, concrete cradling, pipe
encasenment, or other bedding required to support the added | oad of the
backfill.

3.1.2.4 Joi nting

Joints between different pipe naterials shall be nmade as specified, using
approved jointing materials.

3.1.2.5 Handl i ng and Storage

Pipe, fittings and joint material shall be handled and stored in accordance
with the manufacturer's recomendations. Storage facilities for plastic

pi pe, fittings, joint materials and solvents shall be classified and narked
in accordance with NFPA 704, with classification as indicated in NFPA 49
and NFPA 325-1.

3.1.3 Test for Deflection

When flexible pipe is used, a deflection test shall be nade on the entire
I ength of the installed pipeline not |ess than 30 days after the conpletion
of all work including backfill and placenent of any fill, grading, paving,
concrete, or superinposed |oads. Deflection shall be deternined by use of
a deflection device or by use of a spherical, spheroidal, or elliptica
ball, a cylinder, or circular sections fused to a conmon shaft. The ball
cylinder, or circular sections shall have a dianeter, or mnor dianmeter as
applicabl e, of 95 percent of the inside dianeter of the pipe. A tolerance
of plus 0.5 percent will be permitted. The ball, cylinder, or circular
sections shall be of a honbgeneous material throughout, shall have a
density greater than 1.0 as related to water at 39.2 degrees F, and shal
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have a surface brinell hardness of not |ess than 150. The device shall be
center bored and through bolted with a 1/4 inch m ni nrum di aneter stee

shaft having a yield strength of 70,000 psi or nmore, with eyes at each end
for attaching pulling cables. The eye shall be suitably backed with flange
or heavy washer; a pull exerted on the opposite end of the shaft shal
produce conpression throughout the renote end of the ball, cylinder or
circular section. Circular sections shall be spaced so that the distance
fromthe external faces of the front and back sections shall equal or
exceed the dianmeter of the circular section. Failure of the ball

cylinder, or circular section to pass freely through a pipe run, either by
bei ng pulled through or by being flushed through with water, shall be cause
for rejection of that run. Wen a deflection device is used for the test
inlieu of the ball, cylinder, or circular sections described, such device
shal | be approved prior to use. The device shall be sensitive to 1.0
percent of the dianeter of the pipe being neasured and shall be accurate to

1.0 percent of the indicated dinension. Installed pipe showi ng deflections
greater than 5.0 percent of the normal dianmeter of the pipe shall be
retested by a run fromthe opposite direction. |If the retest also fails,

t he suspect pipe shall be replaced at no cost to the Governnent.
3.2 CONCRETE CRADLE AND ENCASEMENT

The pipe shall be supported on a concrete cradle, or encased in concrete
where indicated or directed.

3.3 | NSTALLATI ON OF WE BRANCHES

We branches shall be installed where sewer connections are indicated or
where directed. Cutting into piping for connections shall not be done
except in special approved cases. Wen the connecting pipe cannot be
adequately supported on undi sturbed earth or tanped backfill, the pipe
shal | be encased in concrete backfill or supported on a concrete cradle as
directed. Concrete required because of conditions resulting fromfaulty
construction met hods or negligence by the Contractor shall be installed at
no additional cost to the Government. The installation of wye branches in
an existing sewer shall be made by a method which does not danmage the
integrity of the existing sewer. One acceptable nethod consists of
renovi ng one pi pe section, breaking off the upper half of the bell of the
next |ower section and half of the running bell of we section. After

pl aci ng the new section, it shall be rotated so that the broken half of the
bell will be at the bottom The two joints shall then be made with joint
packi ng and cenment nortar.

3.4 MANHOLE DETAILS
3.4.1 CGeneral Requirenents

Manhol es shall be constructed of precast concrete nmanhol e sections. The

i nvert channels shall be snpboth and semicircular in shape conformng to the
i nside of the adjacent sewer section. Changes in direction of flow shal

be made with a smooth curve of as large a radius as the size of the manhol e
will permit. Changes in size and grade of the channels shall be made
gradual Iy and evenly. The invert channels shall be formed directly in the
concrete of the manhol e base, or shall be built up with brick and nortar,

or shall be half tile laid in concrete, or shall be constructed by | aying
full section sewer pipe through the manhol e and breaking out the top half
after the surroundi ng concrete has hardened. Pipe connections shall be
made to manhol e using water stops, standard O-ring joints, special manhol e
coupling, or shall be made in accordance with the manufacturer's
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recommendati on. The Contractor's proposed nmethod of connection, |ist of
materials sel ected, and specials required, shall be approved prior to
installation. The floor of the manhol e outside the channels shall be
snoot h and shall slope toward the channels not less than 1 inch per foot
nor more than 2 inches per foot. Free drop inside the manholes shall not
exceed 18 inches, neasured fromthe invert of the inlet pipe to the top of
the floor of the manhol e outside the channels; drop manhol es shall be
constructed whenever the free drop woul d otherwi se be greater than 1 foot 6
i nches.

3.4.2 Jointing, Plastering and Sealing

Mortar joints shall be conpletely filled and shall be snmooth and free from
surplus nmortar on the inside of the manhole. Mortar and nmastic joints

bet ween precast rings shall be full-bedded in jointing conpound and shal

be smoothed to a uniform surface on both the interior and exterior of the
manhol e. Installation of rubber gasket joints between precast rings shal
be in accordance with the recommendati ons of the manufacturer. Precast
rings may al so be sealed by the use of extruded rolls of rubber with nmastic
adhesi ve on one side.

3.4.3 Setting of Frames and Covers

Unl ess otherwi se indicated, tops of franes and covers shall be set flush

with finished grade in paved areas or 2 inches higher than finished grade
i n unpaved areas. Frane and cover assenblies shall be sealed to nanhol e

sections using external preforned rubber joint seals that neet the

requi renents of ASTM D 412 and ASTM D 624, or other nethods specified in

par agraph Jointing, Plastering and Sealing, unless otherw se specified.

3.5 CONNECTI NG TO EXI STI NG MANHOLES

Pi pe connections to existing manhol es shall be made so that finish work
will conformas nearly as practicable to the applicable requirenents

speci fied for new manhol es, including all necessary concrete work, cutting,
and shaping. The connection shall be centered on the nanhole. Holes for

t he new pi pe shall be of sufficient dianeter to allow packing cenent nortar
around the entire periphery of the pipe but no larger than 1.5 tinmes the

di ameter of the pipe. Cutting the manhol e shall be done in a manner that
wi Il cause the |l east damage to the walls.

3.6 BUI LDl NG CONNECTI ONS

Bui | di ng connections shall include the |ines to and connection with the
bui | di ng waste drai nage piping at a point approxinmately 5 feet outside the
bui | di ng, unless otherw se indicated. Were building drain piping is not
installed, the Contractor shall terminate the building connections
approxinately 5 feet fromthe site of the building at a point and in a
manner desi gnat ed.

3.7 CLEANQUTS AND OTHER APPURTENANCES
Cl eanouts and ot her appurtenances shall be installed where shown on the
drawi ngs or as directed by the Contracting Oficer, and shall conformto
the detail of the draw ngs.

-- End of Section --
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SECTI ON 02630

STORM DRAI NAGE 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
desi gnation only.

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

ASTM A 123/ A 123M (1997ael) Zinc (Hot-Di p Gal vani zed)
Coatings on Iron and Steel Products

ASTM A 240/ A 240M (1996) Heat - Resi sting Chroni um and
Chrom um N ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels

ASTM A 536 (1999el) Ductile Iron Castings

ASTM C 76 (1999) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

ASTM C 231 (1997el) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 270 (1997ael) Mortar for Unit Masonry

ASTM C 923 (1998) Resilient Connectors Between

Rei nf orced Concrete Manhol e Structures,
Pi pes and Materials

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu ft (2,700 kN-m cu

m)

ASTM D 1751 (1999) Preforned Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

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

ASTM D 2922 (1996el ) Density of Soil and
Soi | - Aggregate in Place by Nucl ear Methods
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1.

1.

1.

(Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap

Screws, and Studs
ASTM F 594 (1998) Stainless Steel Nuts
2  SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Data
Pl aci ng Pipe; FIO

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

SD-13 Certificates

Pipe Certification; GA

Pi peline Testing;, GA

Hydrostatic Test on Watertight Joints; GA
Deternmination of Density; GA

Frame and Cover Castings; GA

Certified copies of test reports denonstrating conformance to
appl i cabl e pi pe specifications, before pipe is installed.
Certification on the ability of franme and cover or gratings to
carry the inmposed |live |oad.

3 DEL| VERY, STORAGE, AND HANDLI NG
3.1 Delivery and Storage

Materials delivered to site shall be inspected for danmage, unl oaded, and
stored with a mnimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. The Contractor shall have a copy of the manufacturer's
instructions available at the construction site at all tines and shall
follow these instructions unless directed otherwi se by the Contracting
Oficer.

. 3.2 Handl i ng

Materials shall be handled in a manner that ensures delivery to the trench
i n sound, undanmaged condition. Pipe shall be carried to the trench, not
dr agged.

PART 2 PRODUCTS

2.

1 Pl PE FOR CULVERTS AND STORM DRAI NS
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Pi pe for culverts and stormdrains shall be of the sizes indicated and
shall conformto the requirements specified.

2.1.1 Concrete Pipe
ASTM C 76 with pipe class as indicated on draw ngs.
2.2 DRAI NAGE STRUCTURES
2.2.1 Fl ared End Secti ons
Sections shall be of a standard design neeting requirenents of ASTM C 76.
2.3 M SCELLANECUS NMATERI ALS
2.3.1 Concrete

Unl ess ot herwi se specified, concrete and reinforced concrete shall conform
to the requirenents under Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE
The concrete mxture shall have air content by volume of concrete, based on
nmeasurenents nade i medi ately after discharge fromthe nixer, of 5to 7
percent when maxi mum size of coarse aggregate exceeds 1-1/2 inches. Air
content shall be deternined in accordance with ASTM C 231. The concrete
covering over steel reinforcing shall be as shown on the draw ngs.
Expansion-joint filler material shall conformto ASTM D 1751, or ASTM D 1752,
or shall be resin-inmpregnated fiberboard conformng to the physica
requi renents of ASTM D 1752.

2.3.2 Mort ar

Mortar for pipe joints, connections to other drainage structures, and brick
or block construction shall conformto ASTM C 270, Type M except that the
maxi mum pl acenent tinme shall be 1 hour. The quantity of water in the

m xture shall be sufficient to produce a stiff workable nortar. Water

shal |l be clean and free of harnful acids, alkalies, and organic inmpurities.
The nortar shall be used within 30 nminutes after the ingredients are m xed

with water. The inside of the joint shall be w ped clean and fi ni shed
snooth. The nmortar head on the outside shall be protected fromair and sun

with a proper covering until satisfactorily cured.

2.3.3 Precast Rei nforced Concrete Manhol es
Precast reinforced concrete manhol es shall conformto ASTM C 478. Joints
bet ween precast concrete risers and tops shall be full-bedded in cenent

nortar and shall be smpbothed to a uniform surface on both interior and
exterior of the structure.

2.3. 4 Frame and Cover Castings
Frame and cover for gratings shall be cast gray iron, ASTM A 48, C ass 35B
or cast ductile iron, ASTM A 536, Grade 65-45-12. Wight, shape, size, and
wat erway openings for grates and curb inlets shall be as indicated on the
pl ans.

2.3.5 Chi mey Sea
Contractor may provide a standard type manhol e casting with chi mey seal in

pl ace of providing a floating type manhol e casting. Provide chi mey seals
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2.

on all inlet castings. Provide chimey seals on all inlet castings.
Provi de extensions as required.

If this option is chosen, new or existing nmanhol e cones used for this
installation nust have a vertical top segnent of 2 inches mnimumlength as
shown on Chimey Seal & Casting Detail Option. For installation on

exi sting manhol e cone with 2 inch vertical top segnent, this option may

al so be used is an adjusting ring is fastened to top of existing manhol e as
shown on drawi ngs and as specified. Standard type manhole castings used in
pl ace of a floating type manhol e casting shall have flanges drilled to
recei ve rebar as shown on draw ngs.

Chi mey seal s shall be manufactured by Cretex Specialty Products, or
approved equal. The sleeve and extension shall be extruded froma

hi gh- grade rubber conpound conformng to the applicable requirenents of
ASTM C 923. The bands used for conpressing the sl eeve and extension agai nst
t he manhol e shall be fabricated from 16 gauge stainless steel conformng to
ASTM A 240/ A 240M Type 304. Screws, bolts and nuts used on this band shal
be stainless steel conforming to ASTM F 593 and ASTM F 594, Type 304.

.3.6 Steel Gratings

Steel gratings shall be in accordance with Section 05500 M SCELLANEQUS
METALS

.3.7 Joints

.3.7.1 Fl exi bl e Watertight Joints

a. Mterials: Flexible watertight joints shall be nmade with
rubber-type gaskets for concrete pipe. The design of joints and
t he physical requirenments for rubber-type gaskets shall conformto
ASTM C 443. Gaskets shall have not nore than one
factory-fabricated splice, except that two factory-fabricated
splices of the rubber-type gasket are permitted if the nomina
di anmeter of the pipe being gasketed exceeds 54 inches.

b. Test Requirements: Watertight joints shall be tested and shal
nmeet test requirements of paragraph HYDROSTATI C TEST ON WATERTI GHT
JO NTS. Rubber gaskets shall conply with the oil resistant gasket
requi renments of ASTM C 443. Certified copies of test results
shall be delivered to the Contracting Oficer before gaskets or
jointing materials are installed. Alternate types of watertight
joint may be furnished, if specifically approved.

.4 CHI MNEY SEALS

Chi mey seal s shall be provided with nmanhol e castings and inlet castings.
Ext ensi ons shall also be provided as required. Wien chi mey seal s are used,
manhol e cones shall have a mininumvertical top segnment of 2 inches. The

sl eeve and extension shall be extruded from a hi gh-grade rubber conpound
conformng to the applicable requirements of ASTM C 923. The bands used for
conpressing the sleeve and extension shall be fabricated from 16 gauge
stai nl ess steel conforning to ASTM A 240/ A 240M Type 304. Screws, bolts and
nuts shall be stainless steel conform ng to ASTM F 593 and ASTM F 594, Type
304. Chi mey seals shall be nanufactured by Cretex Specialty Products, or
approved equal

5 STEEL LADDER
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Steel |adder shall be provided. These |adders shall be not |less than 16
inches in width, with 3/4 inch dianeter rungs spaced 12 inches apart. The
two stringers shall be a minimum 3/8 inch thick and 2-1/2 inches wi de.
Ladders and inserts shall be gal vani zed after fabrication in conformance
with ASTM A 123/ A 123M

.6 DOWNSPOUT BOOTS

Boots used to connect exterior downspouts to the stormdrai nage system
shal |l be of gray cast iron conformng to ASTM A 48, C ass 30B or 35B
Shape and size shall be as indicated.

T HYDROSTATI C TEST ON WATERTI GHT JO NTS

.7.1 Concrete Pipe

A hydrostatic test shall be made on the watertight joint types as proposed.
Only one sanple joint of each type needs testing; however, if the sanple
joint fails because of faulty design or worknanship, an additional sanmple
joint may be tested. During the test period, gaskets or other jointing
material shall be protected fromextreme tenperatures which night adversely
af fect the performance of such materials. Performance requirenents for
joints in reinforced concrete pipe shall conformto ASTM C 443.

PART 3 EXECUTI ON

3.

3.

3.

1 EXCAVATI ON FOR PI PE CULVERTS AND DRAI NAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
shall be in accordance with the applicable portions of Section 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS, Section 02300
EARTHWORK, and the requirenents specified bel ow

1.1 Trenchi ng

The width of trenches at any point below the top of the pipe shall be not
greater than the outside dianeter of the pipe plus 24 inches to permt
sati sfactory jointing and thorough tanping of the bedding material under
and around the pipe. Sheeting and bracing, where required, shall be placed
within the trench width as specified. Contractor shall not overexcavate.
Where trench wi dths are exceeded, redesign with a resultant increase in
cost of stronger pipe or special installation procedures will be necessary.
Cost of this redesign and increased cost of pipe or installation shall be
borne by the Contractor w thout additional cost to the Government.

1.2 Renpval of Unstable Materia

Where wet or otherw se unstable soil incapable of properly supporting the
pi pe, as determined by the Contracting O ficer, is unexpectedly encountered
in the bottomof a trench, such material shall be renoved to the depth
required and replaced to the proper grade with select granular materi al
conpacted as provided in paragraph BACKFI LLING Wen renmoval of unstable
material is due to the fault or neglect of the Contractor in his
performance of shoring and sheeting, water renmpval, or other specified
requi renents, such renoval and repl acenent shall be perforned at no
addi ti onal cost to the government.

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

3.2.1 Concrete Pipe Requirements

Beddi ng Class B shall be used. Concrete pipe shall be bedded in aggregate
beddi ng material accurately shaped and rounded to conformto the | owest
one-hal f of the outside portion of circular pipe for the entire | ength of
the pipe. The bedding shall be tanped. Bell holes and depressions for
joints shall be not nore than the I ength, depth, and width required for
properly making the particular type of joint.

3.3 PLACI NG PI PE

Each pi pe shall be thoroughly exam ned before being |aid; defective or
damaged pi pe shall not be used. Pipelines shall be laid to the grades and
alignment indicated. Proper facilities shall be provided for |owering
sections of pipe into trenches. Pipe shall not be laid in water, and pipe
shall not be laid when trench conditions or weather are unsuitable for such
wor k. Diversion of drainage or dewatering of trenches during construction
shal | be provided as necessary.

3.3.1 Concrete Pipe

Layi ng shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow

3.3.2 Mul tiple Culverts

VWhere nmultiple lines of pipe are installed, adjacent sides of pipe shall be
at least half the noninal pipe dianeter or 3 feet apart, whichever is |ess.

3.4 JO NTI NG
3.4.1 Concrete Pipe
3.4.1.1 Fl exi bl e Watertight Joints

Gaskets and jointing materials shall be as recomended by the particul ar
manuf acturer in regard to use of lubricants, cenents, adhesives, and ot her
special installation requirements. Surfaces to receive |ubricants,
cenents, or adhesives shall be clean and dry. Gaskets and jointing
materials shall be affixed to the pipe not nmore than 24 hours prior to the
installation of the pipe, and shall be protected fromthe sun, blow ng
dust, and other deleterious agents at all tinmes. Gaskets and jointing
materials shall be inspected before installing the pipe; any |oose or

i nproperly affixed gaskets and jointing materials shall be renpved and
repl aced. The pipe shall be aligned with the previously installed pipe,
and the joint pushed home. |If, while the joint is being nmade the gasket
becomes visibly dislocated the pipe shall be renpved and the joint remade.

3.5 DRAI NAGE STRUCTURES
3.5.1 Manhol es
Construction shall be of precast reinforced concrete, conplete with frames

and cover castings or gratings, and equi pped with manhol e steps as
i ndi cated on drawi ngs. Pipe connections to concrete manholes and inlets
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shall be made with flexible water connectors.

3.6 STEEL LADDER | NSTALLATI ON
Ladder shall be adequately anchored to the wall by means of steel inserts
spaced not nore than 6 feet vertically, and shall be installed to provide
at least 6 inches of space between the wall and the rungs. The wall al ong
the Iine of the |adder shall be vertical for its entire |ength.

3.7 BACKFI LLI NG

3.7. 1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected naterial from excavation

or borrow, at a noisture content that will facilitate conpaction, shall be
pl aced al ong both sides of pipe in layers not exceeding 6 inches in
conpacted depth. The backfill shall be brought up evenly on both sides of

pipe for the full Iength of pipe. The fill shall be thoroughly conpacted
under the haunches of the pipe. Each layer shall be thoroughly conpacted
wi th nechanical tanpers or ramers. This nethod of filling and conpacting
shall continue until the fill has reached an el evation of at least 12

i nches above the top of the pipe. The remainder of the trench shall be
backfill ed and conmpacted by spreading and rolling or compacted by
nmechani cal ranmers or tanpers in |layers not exceeding 12 inches. Tests for
density shall be nade as necessary to ensure confornmance to the conpaction
requirenents specified below. \Were it is necessary, in the opinion of the
Contracting Oficer, that sheeting or portions of bracing used be left in
pl ace, the contract will be adjusted accordingly. Untreated sheeting shal
not be left in place beneath structures or pavenents.

3.7.2 Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placenent and
conpaction procedures shall be as specified below The fill material shal
be uniformy spread in layers longitudinally on both sides of the pipe, not
exceeding 6 inches in conpacted depth, and shall be conpacted by rolling
paral lel with pipe or by mechanical tamping or rammng. Prior to
conmenci ng normal filling operations, the crowm width of the fill at a

hei ght of 12 inches above the top of the pipe shall extend a distance of
not less than tw ce the outside pipe dianmeter on each side of the pipe or
12 feet, whichever is less. After the backfill has reached at |east 12

i nches above the top of the pipe, the remminder of the fill shall be placed
and thoroughly conpacted in | oose |ayers not exceeding 12 inches.

3.7.3 Moverrent of Construction Machi nery
VWhen conpacting by rolling or operating heavy equi pment parallel with the
pi pe, displacenent of or injury to the pipe shall be avoided. Movenent of
construction nmachinery over a culvert or stormdrain at any stage of
construction shall be at the Contractor's risk. Any damaged pi pe shall be
repl ace and joints repaired.

3.7. 4 Conpacti on

3.7.4.1 General Requirenents
Cohesi onl ess materials include gravels, gravel-sand nixtures, sands, and

gravel ly sands. Cohesive materials include clayey and silty gravels,
gravel -silt mxtures, clayey and silty sands, sand-clay m xtures, clays,
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silts, and very fine sands. When results of conpaction tests for

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

3.7.4.2 M ni mum Densi ty

Backfill over and around the pipe and backfill around and adjacent to
drai nage structures shall be compacted at the approved noisture content to
the followi ng applicable mnimmdensity, which will be determ ned as

speci fied bel ow.

a. Under paved roads, including adjacent shoul der areas, the density
shall be not |less than 95 percent of maxi num density for cohesive
material and 95 percent of maxi num density for cohesionl ess
material, up to the elevation where requirements for pavenent
subgrade materials and conpaction shall control. See Section 02300

EARTHWORK

b. Under unpaved roads, density shall not be |ess than 95 percent of
maxi mum density for cohesive material and 95 percent of maxi num
density for cohesionless nateri al

c. Under nontraffic areas and | evees, density shall be not |ess than
that of the surroundi ng nateri al

3.7.5 Deternmi nation of Density

Testing shall be the responsibility of the Contractor and perforned at no
addi tional cost to the Governnent. Testing shall be perforned by an
approved comercial testing |aboratory or by the Contractor subject to
approval. Tests shall be performed in sufficient nunber to ensure that
specified density is being obtained. Laboratory tests for npisture-density
rel ati ons shall be made in accordance with ASTM D 1557 except that
mechani cal tanpers may be used provided the results are correlated with

t hose obtained with the specified hand tanper. Field density tests shal

be determined in accordance with ASTM D 2167 or ASTM D 2922. Wen ASTM D
2922 is used, the calibration curves shall be checked and adjusted, if
necessary, using the sand cone nethod as described in paragraph Calibration
of the referenced publications. ASTM D 2922 results in a wet unit weight
of soil and when using this nethod ASTM D 3017 shall be used to determ ne
the noisture content of the soil. The calibration curves furnished with

t he noi sture gauges shall be checked al ong with density calibration checks
as described in ASTM D 3017 or ASTM D 2922. Test results shall be

furni shed the Contracting O ficer. The calibration checks of both the
density and noi sture gauges shall be made at the beginning of a job on each
different type of material encountered and at intervals as directed.

3.8 Pl PELI NE TESTI NG

Li nes shall be tested for |eakage by |ow pressure air or water testing or
exfiltration tests, as appropriate. Low pressure air testing for concrete
pi pes shall conformto ASTM C 924. Testing of individual joints for

| eakage by | ow pressure air or water shall conformto ASTM C 1103. Prior
to exfiltration tests, the trench shall be backfilled up to at |east the
lower half of the pipe. |If required, sufficient additional backfill shal
be placed to prevent pipe noverment during testing, |leaving the joints
uncovered to permt inspection. Visible |eaks encountered shall be
corrected regardl ess of |eakage test results. Wen the water table is 2
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feet or nore above the top of the pipe at the upper end of the pipeline
section to be tested, infiltration shall be neasured using a suitable weir
or other device acceptable to the Contracting Officer. An exfiltration
test shall be nade by filling the line to be tested with water so that a
head of at |east 2 feet is provided above both the water table and the top
of the pipe at the upper end of the pipeline to be tested. The filled line
shall be allowed to stand until the pipe has reached its maxi num
absorption, but not less than 4 hours. After absorption, the head shall be
reestabli shed. The anpbunt of water required to maintain this water |eve
during a 2-hour test period shall be measured. Leakage as neasured by the
exfiltration test shall not exceed 0.2 gallons per inch in dianeter per 100
feet of pipeline per hour. Wen | eakage exceeds the naxi mum anpount
specified, satisfactory correction shall be nmade and retesting
acconpl i shed. Testing, correcting, and retesting shall be nade at no
addi ti onal cost to the Government.

-- End of Section --
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SECTI ON 02721

Rl G D BASE COURSE

PART 1  GENERAL

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

NORTH DAKOTA DEPARTMENT OF TRANSPORTATI ON ( NDDOT)

NDDOT SS (1997) Standard Specifications for Road
and Bridge Construction

NDDOT SS Section 302 (1997) Standard Specifications for Road
and Bridge Construction - Aggregate Base
or Surface Course

NDDOT FSTM Field Sanpling and Testing Manua

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;

subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Data
WaybilI's and Delivery Tickets; FIO
Copi es of waybills and delivery tickets during the progress of
the work. Certified waybills and delivery tickets for all
aggregates actual ly used.
SD- 09 Reports
Sanpling and Testing; FIO
Copies of initial and in-place test results.
1.3 SAMPLI NG AND TESTI NG
Sanpling and testing shall be perfornmed in accordance w th NDDOT FSTM
The following revision is made to NDDOT FSTM NDDOT SS Section 302:
Perform gradati on on every 1,000 ton of nmmterial placed, or fraction
t hereof, determ ne physical properties once.

PART 2 PRODUCTS

2.1 MATERI ALS
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Al'l products shall neet the requirements of NDDOT SS Section 302 and all
other reference sections and manual s i ndicated i n NDDOT SS Secti on 302.

Aggregat e gradations for aggregate base course and surface course specified
in the NDDOT SS shall be strictly adhered to.

PART 3 EXECUTI ON

3.1  GENERAL
Furni shing, placing, conpaction, preparation, and testing shall neet the

requi renents of the NDDOT SS.

-- End of Section --
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3.1 ASPHALTI C CONCRETE PAVEMENT
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SECTI ON 02741

ASPHALTI C CONCRETE PAVEMENT

PART 1  GENERAL

1.1 DESCRI PTI ON
This work shall consist of the construction of an asphaltic concrete
paverent including a plant mixed base and surface course of the thickness
and di mensi ons shown on the plans, typical sections, special provisions and
described in the proposal. A single surface treatnment aggregate seal coat

shal |l be required and included as part of the pavenent unl ess otherw se
specified in the bidding docunents.

1.2 CONSTRUCTI ON REQUI REMENTS

Al'l construction shall meet the requirenents of the Gty of G and Forks
standard construction specifications.

PART 2 PRODUCTS
2.1 ASPHALTI C CONCRETE PAVEMENT

Al materials and construction shall neet the requirenments of the City of
Grand Forks standard construction specifications.

PART 3 EXECUTI ON
3.1 ASPHALTI C CONCRETE PAVEMENT

Al'l construction shall nmeet the requirenents of the Gty of G and Forks
standard construction specifications.

-- End of Section --
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SECTI ON TABLE OF CONTENTS
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3.2 SAMPLI NG AND TESTI NG

-- End of Section Table of Contents --
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SECTI ON 02754
CONCRETE PAVEMENTS FOR SMALL PRQIECTS

PART 1  GENERAL

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

NORTH DAKOTA DEPARTMENT OF TRANSPORTATI ON ( NDDOT)

NDDOT SS (1997) Standard Specifications for Road
and Bridge Construction

NDDOT SS Section 550 (1997) Standard Specifications for Road
and Bridge Construction - Portland Cement
Concrete Pavenent
NDDOT FSTM Field Sanpling and Testing Manua
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Data
Pavi ng; GA
Pavi ng Schedul es at |least 7 days prior to start of paving.
M xture Proportions; GA
The report of the Contractor's mxture proportioning studies
showi ng the proportions of all ingredients and supporting
i nfornati on on aggregate and other materials that will be used in
t he manufacture of concrete, at |east 14 days prior to comenci ng
concrete placi ng operations.
SD- 09 Reports
Testing; FIO
Copies of testing results as required.
PART 2 PRODUCTS
2.1 MATERI ALS
Al'l products shall neet the requirenments of NDDOT SS Section 550 and all

ohter referenced sections and manual s indicated i n NDDOT SS Secti on 550.
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PART 3 EXECUTI ON

3.1 GENERAL

Al work of constructing concrete pavenent shall be the requirenents of the
NDDOT  SS.

3.2 SAMPLI NG AND TESTI NG

Sanpling and testing shall be perfornmed in accordance wi th NDDOT FSTM
The follow ng revisions are nade to NDDOT FSTM NDDOT SS Section 550:
a. Cast 2 flexure test beans.
b. No depth check as described will be required.
c. Provide a certification for cenent only.

-- End of Section --
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SECTI ON TABLE OF CONTENTS
DIVISION 02 - SITE WORK
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FI ELD MOLDED SEALANTS FOR SEALI NG JO NTS IN Rl G D PAVEMENTS

PART 1 GENERAL

1 REFERENCES
.2 SUBM TTALS

PART 2 PRODUCTS
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PART 3 EXECUTI ON
3.1 GENERAL

-- End of Section Table of Contents --
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SECTI ON 02760

FI ELD MOLDED SEALANTS FCOR SEALI NG JO NTS I N RI G D PAVEMENTS

PART 1 GENERAL
1.1 REFERENCES

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

desi gnation only.
NORTH DAKOTA DEPARTMENT OF TRANSPORTATI ON ( NDDOT)

NDDOT SS (1997) Standard Specifications for Road
and Bridge Construction

NDDOT SS Section 826 (1997) Standard Specifications for Road
and Bridge Construction - Joint Material

1.2  SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;

subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 13 Certificates
Product Information; FIO
The Contractor shall submt product information and certification
that verifies products neet the requirenents specified in the
NDDOT SS Secti on 826.
PART 2 PRODUCTS

2.1 VATERI ALS

Joint material in concrete pavenent shall be silicone sealant. Materi al
shall neet the requirenents of the specified sections of the NDDOT SS.

PART 3 EXECUTI ON

3.1 GENERAL

Installation of joint material shall neet the requirenents of the specified
sections of the NDDOT SS.

-- End of Section --
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SECTI ON TABLE OF CONTENTS
DIVISION 02 - SITE WORK
SECTI ON 02763

PAVEMENT MARKI NGS

PART 1 GENERAL

1 REFERENCES
.2 SUBM TTALS

PART 2 PRODUCTS
2.1 MATERI ALS
PART 3 EXECUTI ON
3.1 GENERAL

-- End of Section Table of Contents --
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SECTI ON 02763

PAVEMENT MARKI NGS

PART 1  GENERAL

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

NORTH DAKOTA DEPARTMENT OF TRANSPORTATI ON ( NDDOT)

NDDOT SS (1997) Standard Specifications for Road
and Bridge Construction

NDDOT SS Section 762 (1997) Standard Specifications for Road
and Bridge Construction - Pavenent MarKkings

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-13 Certificates
Materials; FIO

Certificate stating that the proposed pavenent narking paint
neets the requirenments of the NDDOT SS.

PART 2 PRODUCTS
2.1 MATERI ALS

Al materials shall neet the requirements of NDDOT SS Section 762 and all
ot her referenced sections and manual s i ndicated in NDDOT SS Section 762.

PART 3 EXECUTI ON

3.1 GENERAL

Al'l construction shall nmeet the requirenents of the NDDOT SS.

-- End of Section --
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SECTI ON TABLE OF CONTENTS
DIVISION 02 - SITE WORK
SECTI ON 02770

CONCRETE SI DEWALKS AND CURBS AND GUTTERS

PART 1 GENERAL

1 REFERENCES
.2 SUBM TTALS

PART 2 PRODUCTS
2.1 MATERI ALS
PART 3 EXECUTI ON

3.1 GENERAL
3.2 SAMPLI NG AND TESTI NG

-- End of Section Table of Contents --
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SECTI ON 02770

CONCRETE SI DEWALKS AND CURBS AND GUTTERS

PART 1 GENERAL

1.

1 REFERENCES

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

NORTH DAKOTA DEPARTMENT OF TRANSPORTATI ON ( NDDOT)

NDDOT SS (1997) Standard Specifications for Road
and Bridge Construction

NDDOT SS Section 748 (1997) Standard Specifications for Road
and Bridge Construction - Curbs and Gutters

NDDOT SS Section 750 (1997) Standard Specifications for Road
and Bridge Construction - Sidewal ks

NDDOT FSTM Field Sanpling and Testing Manua

.2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 09 Reports
Sanpling and Testing; FIO

Copies of all test reports within 24 hours of conpletion of the
test.

PART 2 PRODUCTS

2.

1 MATERI ALS

Al materials shall neet the requirements of the NDDOT SS Section 748 and
NDDOT SS Section 750 and all other referenced sections and manual s
indicated in NDDOT SS Section 748 and NDDOT SS Section 750.

PART 3 EXECUTI ON

3.

3.

1  GENERAL
Al'l construction shall nmeet the requirenents of the NDDOT SS.

2 SAMPLI NG AND TESTI NG

wpl261 SECTI ON 02770 Page 2



Grand Forks Phase 1 Levees

Sanpling and testing shall be perfornmed in accordance with NDDOT FSTM

The followi ng revisions are made to the referenced NDDOT FSTM NDDOT SS
Section 748 and NDDOT SS Section 750:

a. Performonly 1 sieve analysis per source.

b. No noisture test will be required.

-- End of Section --
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REFERENCES
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QUALI TY ASSURANCE
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.2 Source Limtations

DELI VERY, STORAGE, AND HANDLI NG
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PRODUCTS
MANUFACTURERS

COLORS AND TEXTURES
UNI T PAVERS

.1 Concrete Pavers
.2 Job-Built Concrete Edge Restraints

AGGREGATE SETTI NG BED MATERI ALS

.1 Graded Aggregate for Base
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.3 Sand for Leveling Course
4 Sand for Joints
EXECUTI ON
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AGGREGATE SETTI NG BED PAVER APPLI CATI ONS
REPAI R, PO NTI NG, CLEANI NG AND PROTECTI ON

-- End of Section Table of Contents --
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SECTI ON 02780

UNI T PAVERS

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
desi gnation only.

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

ASTM C 33 (1999ael ) Concrete Aggregates

ASTM C 936 (1996) Solid Concrete Interlocking Paving
Units

ASTM D 1557 (1998) Laboratory Conpaction

Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu ft (2,700 kN-m cu

m)
NORTH DAKOTA DEPARTMENT OF TRANSPORTATI ON ( NDDOT)

NDDOT SS (1997) Standard Specifications for Road
and Bridge Construction

.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Data
Concrete Pavers; FIO
DESCRI PTI ON OF THE SUBM TTAL FOR CONCRETE PAVER
Qualifications; FIO
For firnms and persons specified in "Quality Assurance" Article
to denonstrate their capabilities and experience. Include lists
of completed projects with project names and addresses, names and
addresses of architects and owners, and other information
speci fi ed.
3 QUALI TY ASSURANCE

3.1 Installer Qualifications
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An experienced installer who has conpleted unit paver installations simlar
in material, design, and extent to that indicated for this Project and
whose work has resulted in construction with a record of successfu

i n-servi ce performance.

.3.2 Source Limtations

ot ai n each type of unit paver, joint naterial, and setting material from
one source with resources to provide materials and products of consistent
quality in appearance and physical properties.

.4 DELI VERY, STORAGE, AND HANDLI NG

Protect unit pavers and aggregate during storage and construction agai nst
soiling or contam na-tion fromearth and other materials. Cover pavers
with plastic or use other packaging materials that will prevent rust marks
from steel strapping.

.5 PRQIECT CONDI TI ONS

For cold weather protection, do not use frozen materials or materials m xed
or coated with ice or frost. Do not build on frozen subgrade or setting
beds. Renove and replace unit paver work damaged by frost or freezing.

PART 2 PRODUCTS

2.

1 MANUFACTURERS

Manuf acturers shall be subject to conpliance with requirenents, provide
products by the follow ng:

Concrete Pavers: Anchor Bl ock Conpany or approved equal

.2 COLORS AND TEXTURES

Princeton Series: Large rectangle pavers field stone 20 percent (product
#75SF) and 80 percent Pipestone (Product #75PS) Blend colors at job site.

.3 UNI T PAVERS

.3.1 Concrete Pavers

Solid, interlocking paving units, ASTM C 936, nade from nornal - wei ght
aggregates in sizes and shapes indicated.

. 3.2 Job-Built Concrete Edge Restraints

Conply with requirements in Section 03300 CAST-1 N PLACE STRUCTURAL CONCRETE
for normal -wei ght, air-entrained, ready-n xed concrete with m ni rum 28-day
conpressive strength of 3000 psi.

.4  AGGREGATE SETTI NG BED MATERI ALS

4.1 Graded Aggregate for Base

Sound crushed stone or gravel conplying with NDDOT SS Cl ass 5.

. 4.2 Ceotextile
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Woven or nonwoven geotextile nmanufactured from pol yester or pol ypropyl ene
fibers, with a perneability rating 10 tines greater than that of soil on
whi ch paving is founded and an apparent opening size small enough to
prevent passage of fines fromleveling course into graded aggregate of base
course bel ow.

2.4.3 Sand for Leveling Course

Sound, sharp, washed, natural sand or crushed stone conplying wth
gradation requirenents of ASTM C 33 for fine aggregate.

2.4. 4 Sand for Joints

Fi ne, sharp, washed, natural sand or crushed stone with 100 percent passing
No. 16 sieve and no nore than 10 percent passing No. 200 sieve.

PART 3 EXECUTI ON
3.1 EXAM NATI ON

Exami ne areas indicated to receive paving, with installer present, for
conpliance with require-nments for installation tol erances and ot her
conditions affecting performance. Proceed with installation only after
unsati sfactory conditions have been corrected.

3.2 PREPARATI ON

Proof-roll prepared subgrade surface to check for unstable areas and areas
requi ring additional conpaction conplying with ASTM D 1557. Proceed with
unit paver installation only after deficient subgrades have been corrected
and are ready to receive subbase for unit pavers.

3.3 | NSTALLATI ON, GENERAL

Do not use unit pavers with chips, cracks, voids, discolorations, and other
defects that might be visible or cause staining in finished work. M x
pavers from several pallets or cubes, as they are placed, to produce

uni form bl end of colors and textures. Cut unit pavers with notor-driven
masonry saw equi pment to provide clean, sharp, unchi pped edges. Cut units
to provide pattern indicated and to fit adjoining work neatly. Use ful
units wthout cutting where possible. Hanmer cutting is not acceptable.
For concrete pavers, a block splitter may be used. Match existing unit
paver joint pattern on DeMers Avenue. For tolerances, do not exceed 1/32
inch unit-to-unit offset fromflush (lippage) nor 1/8 inch in 10 feet from
| evel, or indicated slope, for finished surface of paving. Provide edge
restraints as indicated. |Install edge restraints before placing unit
pavers. Install job-built concrete edge restraints to conply with
requirenents in Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE

3.4  AGGREGATE SETTI NG BED PAVER APPLI CATI ONS

Conpact soil subgrade uniformy to at |east 95 percent of ASTM D 1557

| aboratory density. Place geotextile over prepared subgrade, overl apping
ends and edges at |east 12 inches. Place aggregate base in thickness

i ndi cated. Conpact by tamping with plate vibrator and screed to depth
required to allow setting of pavers. Place |eveling course and screed to a
thi ckness of 1 to 1-1/2 inches, taking care that noisture content remains
constant and density is |loose and constant until pavers are set and
conpacted. Treat |leveling base with soil sterilizer to inhibit growh of
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grass and weeds. Set pavers with a minimumjoint width of 1/16 inch and a

maxi mum of 1/8 inch, being careful not to disturb |eveling base. |f pavers
have spacer bars, place pavers hand tight agai nst spacer bars. Use string
lines to keep straight lines. Fill gaps between units that exceed 3/8 inch

with pieces cut to fit fromfull-size unit pavers. \Wen installation is
perfornmed wi th nechani cal equi pnent, use only unit pavers with spacer bars
on sides of each unit. Vibrate pavers into |leveling course with a

| owanplitude plate vibrator capable of a 3500- to 5000-1bf conpaction
force at 80 to 90 Hz. Performat |east three passes across paving wth
vibrator. Vibrate under the foll owi ng conditions:

a. After edge pavers are installed and there is a conpleted surface
or before surface is exposed to rain

b. Bef ore endi ng each day's work, fully conpact installed concrete
pavers to within 36 inches of the laying face. Cover open layers wth
nonst ai ni ng plastic sheets overl apped 48 inches on each side of the Iaying
face to protect it fromrain

Spread dry sand and fill joints inmmediately after vibrating pavers into

| eveling course. Vibrate pavers and add sand until joints are conpletely
filled, then remobve excess sand. Leave a slight surplus of sand on the
surface for joint filling. Do not allowtraffic on installed pavers unti
sand has been vibrated into joints. Repeat joint-filling process 30 days
later.

3.5 REPAI R, PO NTI NG CLEANI NG AND PROTECTI ON
Renove and replace unit pavers that are |oose, chipped, broken, stained, or
ot herwi se danaged or that do not natch adjoining units as intended.
Provide new units to match adjoining units and install in sane manner as
original units, with sane joint treatnent and with no evi dence of
repl acenent.

-- End of Section --
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SECTI ON 02791

PLAYGROUND PROTECTI VE SURFACI NG

PART 1 GENERAL

1.1 REFERENCES

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

desi gnation only.

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

ASTM C 136

ASTM D 412

ASTM D 1557

ASTM D 2047

ASTM D 2261

ASTM F 1015

ASTM F 1292

ASTM F 1487

ASTM PS 83

CONSUMER PRODUCT SAFETY

CPSC Pub No 325

(1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

(1998a) Vul cani zed Rubber and
Ther nopl asti ¢ Rubbers and Thernopl astic
El astomers - Tensi on

(1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu ft (2,700 kN-m cu

m)

(1993) Static Coefficient of Friction of
Pol i sh- Coat ed Fl oor Surfaces as Measured
by the James Machi ne

(1996) Tearing Strength of Fabrics by the
Tongue (Single R p) Procedure (Constant
rate-of -extension tensile testing nethod)

(1986; R 1995) Rel ative Abrasiveness of
Synthetic Turf Playing Surfaces

(1996) I npact Attenuation of Surface
Systens Under and Around Pl ayground
Equi pnent

(1998) Standard Consumer Safety
Per f ormance Specification for Playground
Equi prent for Public Use

(1997) Determ nation of Accessibility of
Surface Systenms Under and Around
Pl ayground Equi prent

COWM SSI ON ( CPSC)

(1994) Handbook for Public Playground
Saf ety

wpl261 SECTI ON 02791 Page 3



Grand Forks Phase 1 Levees

1.2 DEFI NI TI ONS

Critical Height: The fall height at which the protective surfacing neets
t he requirenents of ASTM F 1292.

Desi gnated Play Surface: Any elevated surface for standing, walking,
sitting, or clinbing; or a flat surface a mnimum 2 inches w de having up
to a maxi num 30 degree angle fromhorizontal. |In some play events the
platformsurface will be the sane as the designated play surface. However,
the terms should not be interchanged as they do not define the same point
of measurenment according to ASTM F 1487.

Head Injury Criteria (HHC: A neasure of inmpact severity that considers
the duration over which the nobst critical section of the decel eration pul se
persists as well as the peak | evel of that deceleration. Head inpact
injuries are not believed to be life threatening if the H C does not exceed
a val ue of 1, 000.

| mpact Attenuation: The ability of protective surfacing to reduce and
di ssipate the energy of an inpacting body.

Loose Fill: Consisting of small independent novabl e conmponents such as
sand, gravel, or wood chip. The percent of fine material in the |oose fil
affects its conpression properties fromrainfall

Maxi mum Equi pnent Hei ght: The hi ghest point on the equipnent (i.e.: roof
ri dge, top of support pole.

Play Event: A piece of manufactured playground equi pment that supports one
or nore play activities.

1.3 CHI LD SAFETY AND ACCESSI Bl LI TY STANDARDS

The perimeters of the play event use zone shall be neasured in accordance
with the requirenents of Section 02882 PLAYGROUND EQUI PVENT.

1.3.1 CHI LD SAFETY

Synthetic surfacing and | oose-fill surfacing systenms installed in the use
zones shall neet or exceed the inmpact attenuating performance requirenents
as follows. The surfacing critical height value shall yield up to both a
maxi mum 200 G s peak deceleration, and a maxi mum 1,000 Head Injury Criteria
(HC value for a head-first fall fromthe play event in accordance wth
CPSC Pub No 325 and ASTM F 1292. The protective surfacing should have a

m nimumcritical height value equal to the height of the highest designated
play surface. Measuring fall heights for play events is defined in

par agraph FALL HEI GHT. Sand, gravel, and wood products shall not be
installed over a concrete or bitum nous subsurface per CPSC Pub No 325.

1.3.2 CHI LD ACCESSI BI LI TY

The accessibility requirenment in accordance with ASTM F 1487 incl udes the
followi ng: Wen the play event use zone consists of a protective surfacing
rated as unaccessi bl e, at |east one accessible route shall be provided from
the use zone perineter to the play event. Wen there is nore than one of
the sane play activity provided, only one shall neet accessibility
requirenents i.e.: one swing seat or one spring rocking play event). Wen
t he access and egress points are not the sane for a play event, an
accessi bl e route shall be provided to both. The accessible route shal
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access all accessible play events and el enents. The protective surfacings
that nmeet accessibility are synthetic surfacing and engi neered wood fi ber
per ASTM PS 83. \When the accessible surface is within the use zone, it
shal |l neet the requirenents of paragraph CH LD SAFETY
1.4 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designhation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Data
Synt hetic Surfacing; GA
Loose Fill Surfacing; GA
Ceotextile Fabric; GA

Manuf acturer's descriptive data; catal ogue cuts; and the | atest
edition of ASTM F 1487 and CPSC Pub No 325.

Synt hetic Surfacing; GA

Manuf acturer's specifications, handling and storage
requirenents, installation procedures, and safety data sheets to
i ncl ude warnings and critical height performance standards.

Synt hetic Surfacing; GA

A list to include part nunmbers of furnished protective surfacing
mat eri al s and conponents.

Synt hetic Surfacing; GA

Del i very schedul e and manufacturer's nane.
Manufacturer's Qualification; GA

Nanme of the owner or user; service or preventive naintenance
provi der; date of the installation; point of contact and tel ephone
nunber; and address for 10 sites.
Site Preparation; GA

Pl ayground equi prent and site furnishings installed.
Tenmperature Linitation; GA

Tenperature linmtation for applying adhesive.

Col or; GA

Two col or charts displaying surfacing colors, color granule
percent ages and fi ni shes.

Synthetic Surfacing; GA

| mpact attenuation and critical height performance for each
t hi ckness provi ded.
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SD- 04 Dr awi ngs
Shop Draw ngs; GA
Scal e drawi ngs defining the revised use zone configuration.
Fi ni shed Grade and Underground Utilities; GA
Fi ni shed grade, underground utilities, stormdrai nage system and
irrigation systemstatus; and |location of underground utilities
and facilities.
SD- 09 Reports

Percol ati on Test; GA

A certified report of inspection, test nmethod used and
conpliance with recogni zed test standard shall be descri bed.

Synt hetic Surfacing; GA

Chemical comnposition, color granule percentage, and test results
to which material has been subjected; identifying each materia
and component containing recycled materials and show ng the
estimated percentage of recovered nmaterial content. Freezing
tenperature life-cycle durability.

SD-13 Certificates

Materials; GA

Prior to the delivery of materials, certificates of conpliance
attesting that materials neet the specified requirenents.
Certified copies of the material certificates shall include
conposition and tests to which the material has been subjected.
Manufacturer's Qualification; GA

Certificate of Insurance AA rated for a mnimumone mllion
dol | ars.

Manuf acturer's Representative; GA

The individual's nane, conpany nanme and address, and pl ayground
safety training certificate.

Installer's Qualification; GA

The installer's conpany nanme and address, and training and
experience certification

Substitution; GA
Techni cal representative's witten approval.
Child Safety and Accessibility Evaluation; GA
Record of neasurements and findings by the certified playground

safety inspector. Verification that installed protective
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1

surfacing neets manufacturer's reconmendati ons and paragraph CH LD
SAFETY AND ACCESSI BI LI TY STANDARDS

SD- 14 Sanpl es

Synt hetic Surfacing; GA
Loose Fill Surfacing; GA

a. Synthetic Surfacing: A mnimum2 by 2 inch sanple.
b. Loose Fill Surfacing: A mnimmO0.125 cu. ft sanple.

SD-19 Operation and Mi ntenance Manual s
Mai nt enance | nstruction; GA

Two bound copi es of manufacturer's operati on and mmi nt enance
manual s. The Contractor shall include manufacturer supplied spare
parts.

5 DELI VERY, STORAGE, AND HANDLI NG

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery. Protective surfacing material shall be
del i vered, handl ed, and stored in accordance with the manufacturer's
recommendati ons. The storage area shall be as designated. The materials
shall be stored in a dry, covered area until install ed.

.6 I NSPECTI ON

Protective surfacing material shall be inspected upon arrival at the job
site for neeting specified quality. Unacceptable materials shall be
renoved fromthe job site

.7 MANUFACTURER S QUALI FI CATI ON

Protective surfacing should have been installed in a mninum 10 sites and
been in successful service for a mnimum5 year cal endar period. The
manuf acturer shall provide a Certificate of Insurance AA rated for a

m ni mum one mllion dollars covering both product and general liability.

. 8 | NSTALLER' S QUALI FI CATI ON

The installer shall be certified by the nmanufacturer for training and
experience installing the protective surfacing.

.9 WARRANTY

Furni shed protective surfacing shall have a m nimum 1 year cal endar period
warranty.

.10 MANUFACTURER S REPRESENTATI VE

The manufacturer's certified playground safety inspector or the
manuf acturer's designated certified playground safety representative shal
supervise the installation and adjustnent of the protective surfacing to
verify the installation neets the requirenents of the manufacturer, this
speci fication, and paragraph CH LD SAFETY AND ACCESSI Bl LI TY STANDARDS

PART 2 PRODUCTS
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2.

1 VATERI ALS

Materials shall be the standard products of a manufacturer regularly
engaged in the manufacture of protective surfacing and shall be simlar to
surfacing in satisfactory use a mnimum5 year cal endar period. Protective
surfacing consists of two systens; synthetic surfacing and | oose fil

sur faci ng.

.2 SYNTHETI C SURFACI NG

Synthetic surfacing includes the followi ng: poured-in-place system tile
system and conbi nati on system The synthetic surfacing consists of either
i npact attenuating substrate covered by a wear surface bonded to produce a
uni fied system a shredded rubber or aggregate substrate covered by a

pol yet hyl ene pl astic woven sheet wear surface; or a uniformnmateria

manuf actured in such a way that the top portion nmeets the requirenents
specified for wear surface.

2.1 Subbase

The subbase for synthetic surfacing may be either concrete, aggregate, or
bi tum nous nateri al

.2.1.1 Concr et e Subbase

Concrete material shall conformto Section 02754 CONCRETE PAVEMENTS FOR
SMALL PRQJECTS.

. 2.2 | npact Attenuating Substrate

The substrate shall be conpatible with the wear surface, and shall consi st
of modul ar units; poured-in-place; or loose fill.

.2.2.1 Pour ed- I n- Pl ace Substrate

Pour ed-i n-pl ace substrate shall consist of a 100 percent recycl ed shredded
styrene butadi ene rubber (SBR) adhered with a 100 percent solid

pol yur et hane binder to forma resilient, porous material or shredded
rubber. Strands of SBR may vary froma mninum1/50 inch to a maxi num 2/ 25
i nch thickness; by a mnimum 1/8 inch to a maxi mum 4/5 inch I ength. Binder
shal | be between a m nimum 12 percent and a maxi num 16 percent of the tota
wei ght of the m xture of rubber and urethane; and shall provide 100 percent
coating of the particles. Foamrubber will not be accepted in the
substrate.

.2.2.2 Loose Fill Substrate

The | oose fill substrate shall consist of 100 percent recycled shredded
rubber produced fromrecycled vehicle tires w thout non-steel belts.
Loose-fill strands may vary froma mininum1/8 inch to a maxi mum 1/4 inch

thickness; a mnimum 1/8 inch to a maximum 1/2 inch width; and a m ni mum
1/2 inch to a maxi mum 2 inch | ength.

.2.3 Wear Surface

Wear surfaces consist of the followi ng: a poured-in-place durable,
weat her-resistant, ultraviolet stable, water permeable nmaterial top-coat;
an integral conponent of a tile system synthetic turf wear surface; rubber
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sheet wear surface; or a polyethyl ene woven plastic sheet wear surface.
The wear surface shall neet requirenents of ASTM D 2047 for a mininumO.8
coefficient of friction.

2.2.3.1 Pour ed-i n- Pl ace Wear Surf ace

Pour ed-i n-pl ace wear surface shall consist of ethylene propyl ene di ene
nonormer (EPDM) particles adhered with a pol yurethane binder fornulated to
produce an even, uniformsurface. Particles of EPDM shall neet ASTM D 412
for tensile strength and el ongation, and contain a ninimum 25 percent of
rubber hydrocarbons. Particles of EPDM shall be peroxide or sulfur cured
in accordance with the manufacturer. Size of rubber particles shall be
between a minimum 1/32 inch, and a maxi mum 1/8 inch diameter. Binder shal
be between a minimum 16 percent and a maxi num 21 percent total weight of
rubber used in the wear surface, and shall provide 100 percent coating of
the particles. War surface shall be a mnimum 3/8 inch thick. The wear
surface shall be porous.

2.2.3.2 Synthetic Turf War Surface

Synthetic turf wear surface shall consist of nylon fibers a m ninum 500
deni er, or heavy face weight pol ypropylene fiber a m nimum 5, 000 deni er
and tufted construction conform ng to ASTM F 1015. Fibers in each rol
shall be fromthe sanme dye |ot.

2.2.3.3 Rubber Sheet Wear Surface

Rubber sheet wear surface shall consist of a smooth, uniformformulation of
EPDM r ubber granul es bonded under pressure in the factory w th pol yurethane
to forma continuous sheet, and shall be a minimum3/8 inch thick. Up to a
maxi mum 80 percent of the rubber may consist of SBR particles. Particle
size shall vary froma mninum1/32 inch to a maxi mum 3/ 16 inch di ameter.

2.2.3.4 Pol yet hyl ene Pl astic Wven Sheet War Surface

Pol yet hyl ene pl astic woven sheet wear surface shall be | ockstitched and
neet the tear resistance test, ASTM D 2261 and shall have an accel erated
ultra-violet degradation protection feature.

2.2.4 Col or

The color shall be Sand. An EPDM wear surface is preferred for col or
retention. Black or the follow ng dark col ored SBR wear surfaces retain
heat and are not acceptable: color conbinations containing nore than 10
percent bl ack; or col or conbinations averagi ng nore than 10 percent dark
col ors.

2.2.5 Seal ant

Seal ant for tile or conbined protective surface systens shall be conpatible
with the protective surfacing, and shall match the col or of the wear
surf ace.

2.2.6 Har dwar e
Har dwar e, anchors or fasteners shall be corrosion resistant stainless stee
or gal vani zed steel to anchor the surfacing system securely, in accordance

wi th manufacturer's instructions. Hardware shall provide or be recessed to
provide a flat surface and shall be covered by the required depth of
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protective surfacing.
2.2.7 Bi nder

Bi nder for synthetic surfacing shall be nontoxic, weather-resistant,
ultraviol et stable, non-hardening, and retaining inpact-attenuating
performance. It shall be 100 percent solids containing polyurethane,

net hyl ene di phenel isocyanate (MDI), or as recomrended by the nanufacturer
A maxi mum 2 percent of toluene diphenel isocyanate (TDI) shall be used.

Wei ght of pol yurethane shall be between a mnimum 8.5 | bs/gal and a maxi mum
9.5 I bs/gal. Coloring pignments shall be inorganic oxides.

2.2.8 Adhesi ve

Adhesi ve shall be a two conponent pol yurethane providing extremely high
i mpact resistant bond and shall be installed as reconmended by the

manuf acturer. The adhesive shall be non-toxic, resistant to ultraviolet
light, and safe for children

2.2.9 Cont ai nnent Cur bs

Cont ai nnent curbs include concrete. Containnment curbs shall provide a
snoot h and hazard-free transition fromthe protective surfacing to the

adj acent surface. Curbs shall be free of sharp vertical edges, protruding
elements and trip hazards. Curbs shall be as recommended by the
manufacturer. Al edges should be provided with a mninmum 1/2 inch radi us.

2.2.10 Transiti on Edge

The transition edge shall be designed to namintain the protective surfacing
performance, support the surfacing between changes of material, and shal
be concrete in accordance w th paragraph CONCRETE CURB. The face of the
edge to the subgrade shall be covered with the inmpact attenuating surface
and neet the requirenents of paragraph CH LD SAFETY.

2.2.11 Conbi nati on System

Conbi nati on systens shall consist of conbined protective surfacing
materials specified. Each conmponent is a part of a manufactured surfacing
system \Wear surface shall be of the materials specified.

2.3 LOCSE- FI LL  SURFACI NG
Loose-fill surfacing installed in the use zone shall consist of pea gravel.
2.3.1 Pea Gravel
Pea gravel shall be washed, free of dust, clay, dirt, hazardous substances
or foreign objects. Gavel particles shall be rounded naturally or by

nmechani cal means and sieved in accordance with ASTM C 136 to be in the
foll owi ng gradation range.

S| EVE SI ZE PERCENT PASSI NG
1/2 inch 100 percent
3/8 inch 75- 85 percent

2.4 GEOTEXTI LE FABRI C
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Ceotextile fabric consists of the follow ng: nonwoven pol ypropyl ene sheet;
nonwoven 100 percent polyester sheet; or nonwoven needl e punched pol yester
sheet conmposed of recycl ed pol yester resins.

2.5 RECYCLED PLASTIC

Recycl ed plastic shall contain a mnimum 85 percent of recycled
post - consuner product.

2.5.1 Hi gh Density Pol yet hyl ene

The material shall be nolded of ultraviolet (UY) and col or stabilized

pol yet hyl ene; and consist of a mninmum 75% plastic profile of high-density
pol yet hyl ene, | ow density pol yet hyl ene, and pol ypropyl ene raw nateri al

The material shall be non-toxic and have no di scernible contam nates such
as paper, foil, or wood. The material shall contain a maxi num 3 percent
air voids. The material shall be free of splinters, chips, peels,
buckl i ng, and cracks. Material shall be resistant to deformation from
sol ar heat gain. Material shall have factory-drilled holes. Conponents
with extra holes not filled by hardware or covered by other components
shall be rejected. The material shall not be painted.

2.5.2 Structural Component

Recycled plastic materials will not be used as | oad bearing structura
nmenbers.

2.6 CURBS
2.6.1 Concrete Curb

Concrete curbs shall conformto Section 02770 CONCRETE SI DEWALKS AND CURBS
AND GUTTERS

PART 3 EXECUTI ON
3.1 S| TE PREPARATI ON

Prior to installing the protective surfacing, verify the playground
equi prent and site furnishings are installed in accordance with Section
02882 PLAYGROUND EQUI PMENT, and Section 02870 SITE FURN SHI NGS

3.1.1 Fi ni shed Grade and Underground Utilities

The Contractor shall verify that finished grades are as indicated; the
snoot h gradi ng has been conpleted in accordance with Section 02300
EARTHWORK; installation of the underground utilities through the area has
been conpleted in accordance with Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TIES SYSTEMS; installation of the stormdrai nage
system through the area has been conpleted in accordance with Section 02630
STORM DRAI NAGE SYSTEM  The | ocation of underground utilities and
facilities in the area of the operation shall be verified. Danmage to
underground utilities and facilities shall be repaired at the Contractor's
expense.

3.1.2 Layout

The I ayout of the entire use zone perineter shall be staked before
excavation begins. The location of all elenents shall be staked to include

wpl261 SECTI ON 02791 Page 11



Grand Forks Phase 1 Levees

the following: Al play event configuration access and egress points; and
use zone perineters.

3.1.2.1 Use Zone

The use zone is defined as the area beneath and i medi ately adjacent to a
play structure or equipnent that is designated for unrestricted circulation
around equi pnent; and on whose surface it is predicted that a user would
 and when falling fromor exiting the equipment. Also, the use zone is
associated with the following terns; "Clear Area," and "Fall Zone". The
use zone shall be free of hard surfaces, objects or obstacles that a child
could run into or fall on top of and be injured. Use zone perineters shal
not overlap hard surfaces. The use zone perineter shall neet or exceed the
requi renents of paragraph CH LD SAFETY AND ACCESSI Bl LI TY STANDARDS. Use
zone perineters shall not overlap except for certain play events as defined
in ASTM F 1487.

3.1.2.2 Shop Draw ngs

When the use zone perineter and play event configuration conflict with the
requi renents and paragraph CHI LD SAFETY AND ACCESSI Bl LI TY STANDARDS, shop
drawi ngs defining corrective nmeasures shall be submitted to include the
following: Adjustnment to the play event with the use zone perinmeter; use
zone perineter overlaps; fall height and critical height val ue.

3.1.3 Cbstructi ons Bel ow G ound

VWhen obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents shall be provided.

3.1. 4 Percol ati on Test

A test for percolation shall be done to determ ne positive drainage, to

i nclude the | owest el evation of the subgrade in the areas containing the
foll owi ng: sand; gravel; wood by-products; or synthetic surfacing
installed over a pervious base. A positive percolation shall consist of a
mnimum 1 inch per 3 hour period. Wen a negative percolation test occurs,
a shop drawi ng shall be provided to indicate the corrective neasures.

3.1.5 Substitution

Under no circunstances are substitutions to be allowed or protective
surfacing to be selected without witten approval fromthe technica
representative. Evaluate nanufacturer substitutions for the critica
hei ght value with neeting the site conditions and paragraph FALL HElI GHT.

3.1.6 Subgr ade
Subgrade irregularities shall be corrected to ensure the required depth of
protective surfacing is provided. The subgrade el evation shall be as
requi red by the manufacturer.

3.1.7 Subsurface

The subsurface shall be installed in a true, even plane, and sloped to
provi de positive drainage as indicated.

3.1.8 Subbase
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Tol erance of the concrete or bitum nous subbase shall be within a maxi num
1/4 inch in 10 feet . Tolerance of aggregate subbase shall be within a
maxi mum simlar to 1/4 inch in 10 feet. Aggregate subbase shall be
conpacted to a maxi mum 95 percent, ASTM D 1557. The conpacti on shall be
conpl eted in accordance with Section 02300 EARTHWORK. Sand, gravel, and
wood products shall not be installed over a concrete, aggregate, or

bi t um nous subbase, perparagraph CH LD SAFETY.

3.1.9 Concrete Curing

Concrete subbase shall be cured a mininumof 7 days in accordance with the
manuf acturer's requirenents. Curing conpounds and ot her del eterious

subst ances that adversely affect adhesion shall be renpbved. Surface shal
be clean and dry.

3.1.10 Fal | Hei ght
3.1.10.1 General Requirenents

The fall height is defined as the vertical distance between the finished
el evation of the designated play surface and the finished el evation of the
protective surfacing beneath it. For some play events the fall height and
pl atform hei ght are the sane, while for other play events the fall height
and nmaxi mum equi pnent height are the sanme, Section 02882 PLAYGROUND

EQUI PMENT. \When the furnished play event fall height varies fromthe play
event shown, shop draw ngs shall be provided defining the revised depth or
type of protective surfacing to neet or exceed the requirenents of

par agraph CH LD SAFETY AND ACCESSI Bl LI TY STANDARDS

3.1.10.2 Measuri ng Fall Hei ght
EQUI PMENT MEASURI NG FALL HEI GHT

Conposi te Equi pnent Structure: For a pl atform surrounded
by protective barriers,
neasure fromthe platform
finished el evation.

For a pl atform surrounded
by guardrails, neasure from
the guardrail top elevation.

Infant Crawl Area: A maxi mum 24 inch hei ght,
nmeasured fromthe craw wall
or barrier finished el evation.

Pl ayhouse, Noncl i nmbabl e: Measure fromthe designated
play surface finished el evation

Spring Rocki ng Equi pnent: Measure fromthe seat top
el evati on.

Stationary Equi prrent, Cinbable: Measure fromthe maxi num
equi pment hei ght fi ni shed
el evati on.

Stationary Equi prent, Noncl i nbabl e: Measure fromthe designated
pl ay surface finished el evation.
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EQUI PMENT MEASURI NG FALL HEI GHT
Swi ng: Measure fromthe bottom of the
pi vot point.

3.2 I NSTALLI NG SYNTHETI C SURFACI NG SYSTEM

Surfaci ng edges shall fully adhere to the subsurface. Fully cover the
subsurface to ensure no hard surfaces are exposed through displ acenent of
loose fill. Rolled or beveled containment curb or transition edges shal
mai ntain the full thickness required to neet paragraph CH LD SAFETY AND
ACCESSI BI LI TY STANDARDS. Material shall cover foundation and cutouts
around el ements penetrating the surface. Seans shall be the m ni num
necessary and shall be tight.

3.2.1 Tenperature Linitation
Tenperature linmtation for applying adhesive shall be provided.
3.2.2 Pour ed-i n- Pl ace System

Conponents of the poured-in-place systemshall be mixed mechanically on
site in accordance with manufacturer's reconmendati ons. Hand-mixing is
prohi bited. Installation of poured-in-place surfacing shall be seanl ess
and conpl etely bonded to subsurface. Material shall cover foundations and
shal |l be tight around el enents penetrating the surface. Add a mninm1/16
inch depth to the required surfacing depth to ensure the full depth of
material is installed to nmeet paragraph CHH LD SAFETY.

3.2.2.1 Ceotextile Fabric for Poured-In-Place

Ceotextile fabric shall be installed over a conpacted aggregate base as

i ndi cated. Fabric shall cover the entire area and shall be | apped a
mnimum 4 inch width at the seans. Seans shall be adhered in accordance

wi th manufacturer's reconmendati ons. The aggregate base shall be free of
ruts or protruding objects. The fabric shall be installed snooth; and free
of tensile stresses, folds, and winkles. The fabric shall be protected
fromclogging, tears, or other damage. Damaged fabric shall be repaired or
repl aced as directed.

3.2.2.2 Pour ed-i n- Pl ace Substrate

The substrate |ayer of the poured-in-place systemshall be installed in one
conti nuous pour on the sane day. Wen a second pour is required, the edge
of the previous work shall be fully coated with pol yurethane binder to
ensure 100 percent bond with new work. Adhesive shall be applied in small
gquantities so that new substrate can be placed before the adhesive dries.

3.2.2.3 Pour ed-i n- Pl ace Wear Surface

Wear surface shall be bonded to substrate. Adhesive shall be applied to
substrate in small quantities so that wear surface can be applied before
adhesive dries. Surface shall be hand troweled to a snooth, even finish.
When wear surface is conposed of different color patterns, pour shall be
continuous and seam ess. Wen seans are required due to color change or
field conditions, the adjacent wear surface shall be placed as soon as
possi bl e, before initial pour has cured. The edge of initial pour shall be
coated wi th adhesive and wear surface mxture shall be inmrediately applied.
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3.2.2.4 CGeotextile Fabric for Combi nati on System

Ceotextile fabric shall be installed where a nodul ar or shredded rubber
substrate is installed over an aggregate base. It should be installed with
pour ed-i n-pl ace wear surface or polyethylene plastic woven sheet wear
surface installed over substrate. Fabric shall cover the entire area to
receive the tile systemand shall be |apped a minimum4 inch width at the
seans. Seans shall be adhered in accordance with manufacturer's
recomendat i ons.

3.2.2.5 Modul ar Substrate for Combi nation System

Modul ar substrate shall be laid out to nminimze small end pieces. The
substrate shall be installed in accordance with manufacturer's instructions.

3.2.2.6 Pour ed-i n- Pl ace Substrate for Combi nati on System
Sane as paragraph POURED- | N- PLACE SYSTEM

3.2.2.7 Synthetic Turf Wear Surface for Conbination System
Wear surface shall be bonded to substrate with 100 percent solids
pol yur et hane adhesive. Surface irregularities and winkles shall be
corrected. Seans shall be secured in accordance with manufacturer's
recommendati ons. War surface roll width shall be as wide as practical for
the installation.

3.2.2.8 Rubber Sheet Wear Surface for Combi nation System
Wear surface shall be bonded to substrate with 100 percent solids
pol yur et hane adhesive. Surface irregularities and winkles shall be
corrected. Seans shall be secured in accordance with manufacturer's
recomendati ons. War surface roll width shall be as wi de as practical for
the installation.

3.2.2.9 Pour ed-i n- Pl ace Wear Surface for Conbi nati on System
Sane as paragraph POURED- | N- PLACE SYSTEM

3.2.2.10 Pol yet hyl ene Pl astic Wven Sheet War Surface for Conbination
System

Wear surface shall be securely anchored to a perineter containnment materia
with hardware in accordance with the manufacturer's instructions. Hardware
shal |l be appropriate for the type of systemand secured to elimnate
pr ot r usi ons.

3.3 | NSTALLI NG LOCSE FI LL SURFACI NG SYTEM

3.3.1 Pea Gravel Surfacing System
Pea gravel shall be installed over a conpacted subgrade at a mininum 12 inch
dept h t hroughout the use zone. The depth of gravel in high play activity
areas shall be as indicated. Gavel shall neet the requirenents of
par agraph CHI LD SAFETY.

3.4 RESTORATI ON AND CLEAN UP

VWen the operation has been conpleted, the Contractor shall clean up and
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protect the site. Existing areas that have been damaged fromthe operation
shall be restored to original condition at the Contractor's expense.

3.4.1 Clean Up

The site and play events shall be cleaned of all materials associated with
the operation. Play events and surfaces shall be cleaned of dirt, stains,
filings, and other blenishes occurring fromshipnent and installation

Cl eani ng net hods and agents shall be as recomrended by the nanufacturer

3.4.2 Pr ot ecti on

The area shall be protected as required or directed by providing barricades
and signage. Signage shall be in accordance with Section 10430 EXTERI OR
S| GNAGE

3.4.3 Di sposal of Materials

Excess and waste material shall be renmpved and di sposed of off Governnent
property.

3.5 PROTECTI VE SURFACI NG ACCEPTANCE
3.5.1 Child Safety and Accessibility Eval uation

When the protective surfacing is installed, the play events and protective
surfacing shall be thoroughly inspected and nmeasured to verify the

pl ayground meets manufacturer's reconmmrendations, paragraph CH LD SAFETY AND
ACCESSI BI LI TY STANDARDS, and paragraph FALL HElI GHT as follows: 1) secure
anchoring; 2) all hardware and connectors are tight and bel ow t he wear
surface; 3) sharp points, edges, and protrusions; 4) entangl enent; and 5)

pi nch, crush, and shear points. Measure use zone distances to determ ne
the area is free of hard surfaces, objects or obstacles. Determne
exceptions to use zone overlaps occur in accordance with ASTM F 1487.
Measure play event fall height and compare to critical height value for the
t hi ckness of installed synthetic surfacing. Masure play event fall height
and depth of |oose fill protective surfacing. Ensure installed chopped
tire material is free fromsteel belts. Ensure the slide exit region has
the required clear zone. Swi ng seat clearances are measured whil e occupied
by a maxi mum user for the age group using the equiprment. The finished
installation shall have the appearance of a single covering. Protective
surfacing that does not conply shall be reinstalled. Hardware that does
not conply shall be replaced. Ensure positive drainage for the area and
the | owest el evation of protective surfaci ng subgrade has been provided. A
witten report describing the results of the evaluation shall be provided.

3.5.2 Spare Parts

Protective surfacing spare parts provided by the manufacturer shall be
furni shed.

3.5.3 Mai nt enance | nstruction
The manufacturer's operation and mai nt enance nanual describing the
recommended preventive nmai ntenance, inspection frequency and techni ques,
peri odi ¢ adjustnents, lubricants, and cleaning requirenents shall be
f ur ni shed.

3.6 RE- | NSTALLATI ON
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When re-installation is required, the follow ng shall be acconplished.
Re-install the product as specified. Provide new replacenent nmaterials
supplied by the manufacturer (material acquisition of replacenent parts is
the responsibility of the Contractor). Damage caused by the failed
installation shall be repaired at the Contractor's expense.

-- End of Section --
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SECTI ON 02824

ORNAMENTAL PI CKET 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
desi gnation only.

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

ASTM A 607 (1998) Steel, Sheet and Strip,
Hi gh- Strength, Low All oy, Col unmbi an or
Vandadi um or both, Hot-Rolled and
Col d-Rol | ed

ASTM A 653 (1999) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Dip Process

ASTM A 787 (1996) Electric-Resistance-Wl ded
Met al i c- Coat ed Carbon Steel Mechani cal
Tubi n

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Data

Ornanental Picket Fence; GA

Manuf acturer's catal og cuts indicating naterial conpliance and
speci fied options.

SD- 04 Dr awi ngs
Ornanent al Pi cket Fence; GA

Layout of fences and gates with di nensions, details, and
fini shes of conponents, accessories, and post foundations.

SD- 14 Sanpl es
Col or selection for PVC finishes; GA

I f requested, sanples of materials (e.g., fabric, wires and
accessories).
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1.3 SPECI AL WARRANTY

Provi de manufacturer's standard linmted warranty that its ornanental fence
systemis free fromdefects in material and workmanshi p includi ng cracking,
peeling, blistering and corroding for a period of 15 years fromthe date of
pur chase.

PART 2 PRODUCTS
2.1 ORNAMENTAL PI CKET FENCE

O nanental picket fence style shall be as shown on Drawi ngs. Fence shal
be 6 feet in height.

2.1.1 Pi cket s

Gal vani zed square steel tubular menmbers manufactured in accordance with
ASTM A 787, having a 45,000 psi vyield strength and &0 zinc coating, 0.90

oz/f.". M ninum si ze of pi ckets shall be 1 inch . Attach each picket to
each rail with 1/4-inch industrial drive rivets. Size #4. M ni num gauge
wal | thickness shall be 14 gauge.

2.1.2 Rail s

1-1/2 inches x 1-3/8 inches x 1-1/2 inches , 11-gauge thick gal vanized
steel "U' channel per ASTM A 653 or ASTM A 607, having a 50,000 psi yield

strength and &0 zinc coating, 0.90 oz/f.". Punch rails to receive pi ckets
and rivets and attach rails to rail brackets with 2 each, 1/4-inch
i ndustrial drive rivets. Size #4. Steel for rail produced under ASTM A 653.

2.1.3 Post s

Gal vani zed square steel tubular menmbers manufactured in accordance with
ASTM A 787 having a 45,000 psi yield strength and G0 zinc coating, 0.90

oz/f. 2. Zinc coating is (inside and outside), (Posts zinc-coated outside
and painted inside, is unacceptable). M ninum post size shall be 6 inches
squar e, having 10-gauge wal |l thickness.

2.1. 4 Accessori es

Assenbl ed panel s with ornanental accessories attached using industria
drive rivets to prevent renmpoval and vandal i sm

2.1.5 Fi ni sh

Al'l pickets, channels, posts, fittings and accessories shall be pol yester
coated individually after drilling and | ayout, to ensure maxi mum corrosion
protection. (Coating of assenbled sections is unacceptable). Conponents
shal | be given 4-stage "Power Wash" pre-treatnent process to clean and
prepare the gal vani zed surface to assure conpl ete adhesi on of the finish
coat. Metal shall then be given polyester resin based power coating
applied by the electrostatic spray process, to a 2.5 mls thickness.

Fi ni sh shall then be baked in a 450-degree C (netal tenperature) oven for
20 mi nutes.

2.2 GATES

O nanental picket swing gates as specified in Section 02825 ORNAMVENTAL
Pl CKET SW NG GATES.
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.3  ACCESSORI ES

.3.1 Rai| Attachnment Brackets

Brackets shall be die cast of zinc (ZAMAK #3 Alloy). Ball and socket
desi gn capabl e of 30-degree sw vel (up/down - left/right). Bracket to
fully encapsulate rail end for conplete security.

.3.2 I ndustrial Drive Rivets

Ri vets shall be of sufficient length to attach itens in a secure
non-rattling position. Rivet to have a mninumof 1100 pounds (4894 N)
hol di ng power and a shear strength of 1500 pounds (6674 N)

.3.3 Ornanental Picket Fence Accessories

Provide indicated itens required to conplete fence system Gal vani zed each
ferrous nmetal itemin accordance with ASTM B 695 and finish to match
fram ng.

.3.4 Post Caps

Formed steel, cast of nmlleable iron or alumnumalloy, weather-tight
closure cap. Provide one ball style post cap for each post.

.3.5 Pi cket Tops

Pickets tops shall terminate inside of rail

.4 SETTI NG MATERI ALS

4.1 Fl anged Post s

Provi de flange type base plates with 4 holes for surface nounting of posts
wher e indi cat ed.

PART 3 EXECUTI ON

3.

1 EXAM NATI ON

Verify areas to receive fencing are conpleted to final grades and
el evations. Ensure property lines and | egal boundaries of work are clearly
est abl i shed.

.2 | NSTALLATI ON

Install fence in accordance with manufacturer's instructions. Surface
nount with |ag bolts and shields. Check each post for vertical and top
alignment, and maintain in position during placenent and finishing
operation. Align fence panels between posts. Firmy attach rail brackets
to posts with 1/4-inch bolt and | ock nut, ensuring panels and posts remain
plunmb. Attach securely to concrete slab with expansion bolts.

.3 GATE | NSTALLATI ON

Install gates plunmb, |evel and secure for full opening w thout
interference. Attach hardware by neans that will prevent unauthorized
renoval . Adjust hardware for snpoth operation
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3.4  ACCESSORI ES

Install post caps and ot her accessories to conplete fence.
3.5 CLEANI NG

Cl ean up debris and unused material, and renove fromsite.

-- End of Section --
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SECTI ON 02825

ORNAMENTAL PI CKET SW NG GATE

PART 1 GENERAL
1.1 REFERENCES

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

desi gnation only.

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

ASTM A 787 (1996) El ectric-Resistance-Wl ded
Metal | i c- Coat ed Carbon Steel Mechani cal
Tubi n

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;

subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Data
O nanental Picket Swing Gate; GA

Manuf acturer's catalog cuts indicating material conpliance and
speci fied options.

SD- 04 Dr awi ngs
O nanental Picket Swing Gate; GA

Layout of fences and gates with di nensions, details, and
fini shes of conponents, accessories, and post foundations.

SD- 14 Sanpl es
Col or selection for polymer finshes; GA
If requested, sanples of nmmterials.

1.3 MANUFACTURER S QUALI FI CATI ONS

Products from qualified manufacturers having a mnimumof 5 years

experi ence Manufacturing ornamental picket fencing will be acceptabl e by
the architect as equal, if approved in witing, ten days prior to bidding,
and if they neet the follow ng specifications for design, size, gauge of
netal parts and fabrication.

PART 2 PRODUCTS
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2.1 ORNAMENTAL PI CKET SW NG GATE

2.1.1 Gate Franes
Fabricate ornanmental picket swing gate using gal vani zed steel nenbers,
structural quality steel, 45,000 psi tensile strength, with gal vani zed (0
coating. Franme nmenbers wel ded using stainless steel welded to formrigid
one-pi ece unit. Mninmmsize vertical uprights, 2-inch square 13 gauge
wal | thickness.

2.1.2 O nanental Picket Infill
"U' channel rails, fornmed fromhot rolled, structural steel, 1-3/8 inches
wi de x 1-1/2 inches deep, 11-gauge wall thickness. Punch rails to receive
pi ckets, and weld inside gate frane. Pickets, galvanized steel, 1-inch

square tube of gauge, spacing, and with accessories to match fence. Attach
pickets to "U' rails by 1/4-inch industrial drive rivets, Size #4.

2.1.3 Br aci ng
Provi de di agonal adjustable length truss rods on gates to prevent sag.
2.1.4 Hardware Material s
Gal vani zed steel or nalleable iron shapes to suit gate size.
2.1.5 Hi nges
Hi nges shall be structurally capable of supporting gate |eaf and all ow
opening and cl osing w thout binding. Non-lift-off type hinge design shal
permt gate to swing 180 degrees .

2.1.6 Lat ch

Latch shall be capable of retaining gate in closed position and have
provi sion for padl ocki ng.

2.1.7 Keeper

Provi de keeper for each gate | eaf over 5 feet wi de. Gatekeeper shal
consi st of mechanical device for securing free end of gate when in ful
open position.

2.1.8 Doubl e Gates
Provide drop rod to hold inactive leaf. Provide gate stop pipe to engage
center drop rod. Provide |ocking device and padl ock eyes as an integra
part of latch, requiring one padlock for |ocking both gate | eaves.

2.1.9 Gate Posts

6-inch square nmenbers, ASTM A 787, structural quality steel 45,000 ps
tensile strength, with gal vani zed 0 coati ng.

2.1.10 Pol yest er Powder Coat Finish
After conponents have been gal vani zed to provi de maxi num corrosi on

resi stance, pretreat, clean, and prepare gal vani zed surface to assure
conpl ete adhesion of finish coat. Apply 2.5-m | thickness of polyester
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resi n-based powder coating by electrostatic spray process. Bake finish for
20 minutes at 450 degrees F , netal tenperature.

2.2 SETTI NG MATERI AL

2.2.1 Concrete
M ni mum 28-day conpressive strength of 3,000 psi.

PART 3 EXECUTI ON

3.1 EXAM NATI ON
Verify areas to receive fencing are conpleted to final grades and
el evations. Ensure property lines and | egal boundaries of work are clearly
est abl i shed.

3.2 ORNAMENTAL PI CKET GATE FRAM NG | NSTALLATI ON
Install gate posts in accordance with manufacturer's instructions. Attach
gate post securely to concrete slab with flange-type base plate with 4
hol es and expansi on anchors.

3.3 GATE | NSTALLATI ON
Install gates plunb, |evel and secure for full opening wthout
interference. Attach hardware by neans that will prevent unauthorized
renoval . Adjust hardware for snpoth operation.

3.4  CLEANI NG

Cl ean up debris and unused material, and renove fromsite.

-- End of Section --
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-- End of Section Table of Contents --
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SECTI ON 02870

SI TE FURNI SHI NGS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications shall be referred to in the text by

basi c designation only.

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

ASTM A 36/ A 36M (1997ael ) Carbon Structural Steel

ASTM A 48M (1994el) Gray lron Castings (Metric)

ASTM A 123/ A 123M (1997ael) Zinc (Hot-Di p Gal vani zed)
Coatings on Iron and Steel Products

ASTM A 153/ A 153M (1998) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM A 500 (1999) Col d- Forned Wl ded and Seanl ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 501 (1999) Hot - Forrmed Wl ded and Seaml ess
Carbon Steel Structural Tubing

ASTM A 615/ A 615M (1996ael ) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM B 26/ B 26M (1999) Al um num Al |l oy Sand Casti ngs

ASTM B 62 (1993) Conposition Bronze or Qunce Mt al
Casti ngs

ASTM B 108 (1999) Al um num Al | oy Permanent Mol d
Casti ngs

ASTM C 150 (1999a) Portl and Cenent

ASTM D 648 (1998c) Defl ection Tenperature of Plastics

Under Fl exural Load

ASTM D 2990 (1995) Tensile, Conpressive, and Fl exural
Creep and Creep-Rupture of Plastics

ASTM F 1487 (1998) Standard Consumer Safety

Per f ormance Specification for Playground
Equi prent for Public Use
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1.2  SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;

subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Data
Site Furnishings; GA
Manuf acturer's descriptive data and catal og cuts.
Installation; GA
Manuf acturer's installation and mai ntenance instructions.
Materials; GA

A listing indicating the furnishings provided have been in
proven satisfactory use for at |east 2 years.

SD- 04 Drawi ng .
Site Furnishing Standards; GA
Drawi ngs showi ng scal ed details of proposed site furnishings,
el evations for each type of site furnishing; dinmensions, details,

and net hods of nmounting or anchoring; shape and thickness of
materials; and details of construction.

SD- 09 Reports
Recycled Material; GA
A report of site furnishing parts consisting of recycled
materials. Product specification data shall provide test
i nfornati on for deflection and creep in accordance with ASTM D 648
and ASTM D 2990 for site furnishings which use plastic lunber as a
conponent, shall be subnmitted. The data shall provide a

conpari son of deflection and creep neasurenents to other
conparable material s.

SD- 14 Sanpl es
Fi ni sh; GA
Two sets of color data for each furnishing displaying
manuf acturer's col or selections and finishes, and identifying
t hose col ors and finishes proposed for use.
1.3 DELI VERY, STORAGE, AND HANDLI NG
Materials shall be delivered, handled, and stored in accordance with the

manuf acturer's recommendati ons. The storage area shall be as designated.
The materials shall be stored in a dry, covered area until installed.

1.4 I NSPECTI ON

Site furnishings shall be inspected upon arrival at the job site for
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conformty to specifications and quality in accordance w th paragraph
MATERI ALS. Unacceptable itens shall be renmpved fromthe job site.

PART 2 PRODUCTS

2.

1 VATERI ALS

Materials shall be the standard products of a manufacturer regularly
engaged in the manufacture of such products. The materials provided shall
be of a type with proven satisfactory use for at |east 2 years.

1.1 Concrete

Portl and cenment shall conformto ASTM C 150 Types I, I, or I11I.

1.2 Masonry

Masonry material and products shall conformto Section 04200 MASONRY.

.1.3 Met al

Metallic materials and products shall conformto Section 05500

M SCELLANEQUS METAL. Metal conponents shall be furnished with factory
drilled holes. Conmponents shall be free of excess weld and spatter. Metal
conponents with holes that will not be filled by hardware or hidden by

ot her conponents will be rejected.

.1.3.1 St eel

Structural steel products shall conformto ASTM A 36/ A 36M ASTM A 500 and
ASTM A 501.

.1.3.2 Rei nf orci ng St eel

Steel used for reinforcenent shall be deforned billet steel G ade 40.
Steel shall conformto ASTM A 615/ A 615M

.1.3.3 Cast lron

Cast iron shall conformto ASTM A 48M C ass 35 or better. The Contractor
shal | provide castings manufactured true to pattern and conponent parts
that fit together in a satisfactory manner. Castings shall be of uniform
quality, free from bl owhol es, porosity, hard spots, shrinkage, distortion,
or other defects. Snpoth castings shall be well-cleaned by sand or shot
bl asti ng.

.1.3. 4 Cast Al um num

Cast al um num shall conformto ASTM B 26/ B 26M and ASTM B 108. The
Contractor shall provide castings nmanufactured true to pattern and
conponent parts that fit together in a satisfactory manner. Castings shall
be of uniformaquality, free from bl owhol es, porosity, hard spots,
shrinkage, distortion, or other defects. Snpoth castings shall be

wel | -cl eaned by sand or shot bl asting.

.1.3.5 Bronze, Copper and Ot her Qunce Metals

Bronze, copper, and other ounce nmetals shall conformto ASTM B 62.
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2.1.4 Wod

The Contractor shall provide prem um grade wood free of knots; boards with
eased edges and ends; and wood conponents with factory drilled hol es.
Conponents with holes that will not be filled by hardware or hidden by

ot her conponents will be rejected.

2.1.4.1 Tr eat nent

Whod that is not naturally rot and insect resistant shall be treated with
standard procedures. Creosote, pentachl orophenol, tributyl tin oxide shal
not be used in conformance with ASTM F 1487. Ammoni um Copper Quat (ACQ
shall not be used for surfaces likely to contact the skin of small children

2.1.4.2 Sel ection

Wbod products shall be selected to withstand the climtic conditions of the
region in which the site is |ocated.

2.1.5 Recycl ed Materia
2.1.5.1 CGeneral Requirenents

Recycled materials shall contain a mninum 85 percent recycled

post -consuner product. Recycled materials shall be constructed or
manufactured with a maxi mum 1/4 inch deflection or creep in any nmenber in
conformance with ASTM D 648 and ASTM D 2990.

2.1.5.2 Hi gh Density Pol yet hyl ene

The Contractor shall provide panels and components nol ded of ultraviol et
(UV) and col or stabilized pol yethylene, with mininmum1/4 inch wal

t hi ckness; exposed edges shall be snpothed, rounded, and free of burrs and
points; and the material shall be resistant to fading, cracking, fogging,
and shattering. The material shall be non-toxic and have no discernible
contam nates such as paper, foil, or wood. The material shall contain no
nore than 3 percent air voids. Material shall be resistant to deformation
fromsol ar radiati on heat gain

2.1.5.3 Structural Component

Recycled materials to include plastic lunber will not be used as structura
conponents of site furnishings.

2.1.6 Fi ber gl ass

Fi bergl ass shall consist of at |east 3 |am nations of chopped glass fibers

i npregnated with polyester resin, with colors and textures nolded into al
exposed surfaces so that colors resist fading. Fiberglass shall be resistant
to cleaners, fertilizers, high power spray and salt.

2.2 HARDWARE
Har dwar e shall be stainless steel or galvanized steel in accordance wth
ASTM A 153/ A 153M and conpatible with the material to which applied. Al
exposed hardware shall match in color and finish. Munting hardware shal
be conceal ed, recessed, and pl ugged.

2.3 ANCHORS
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Anchors shall be provided, where necessary, for fastening site furnishings
securely in place and in accordance w th approved manufacturer's

i nstructions. Anchoring devices that may be used, when no anchors are

ot herwi se specified or indicated, include anchor bolts, slotted inserts,
expansi on shields for concrete; toggle bolts and through bolts for nasonry;
machi ne carriage bolts for steel; and lag bolts and screws for wood.

2.4 FI NI SH

Fi ni sh shall be as specified by the manufacturer or as indicated. Exposed
surfaces and edges shall be rounded, polished, or sanded. Finish shall be
non-toxic, non-glare, and resistant to corrosion. Exposed surfaces shal
be smooth and splinter-free exposed surfaces.

2.4.1 Coat i ngs
2.4.1.1 Gl vani zi ng

Gal vani zed conponents shall be hot-dipped in zinc after fabrication in
accordance with ASTM A 123/ A 123M Tailings and sharp protrusions formed
as a result of the hot-dip process shall be renoved and exposed edges
bur ni shed.

2.4.1.2 Pol yest er Powder

Powder - coat ed surfaces shall receive electrostatic zinc coating prior to
pai nting. Powder coating shall be electrostatically applied and oven
cured. Polyester powder coating shall be resistant to ultraviolet (W)
['ight.

2.4.1.3 Pol yvi nyl -chl ori de (PVQC)

PVC coating shall be primed with a clear acrylic thernosetting solution
The primed parts shall be preheated prior to dipping. The liquid polyvinyl
chloride shall be ultraviolet (UV) stabilized and nol d-resistant. The
coated parts shall be cured. The coating shall be a m nimum 2/25 inches
thick plus or mnus 0.020 inches and shall have an 85 duroneter hardness
with a slip-resistant finish.

2.4.2 Pai nt

Pai nt shall be factory applied with a mnimum of 2 coats. Paint shall be
weat her-resi stant and resistant to cracking, peeling and fading.

2.5 SI TE FURNI SHI NG STANDARDS

Site furnishings shall be furnished with the dinmensions and requirenents
i ndi cat ed.

2.5.1 Benches

a. Type "A" Bench: DuMr Recycled Plastic Bench Mdel 16-PL, 6 feet,
or approved equal. Surface nount, recycled plastic slats in
"Cedar', 'Brown' polyester powder-coat finish and fixed armfor
ADA accessibility.

b. Type "B" Bench: DuMr Recycled Plastic Bench Mddel 32PL
(62-489-6PL), 6 feet, or approved equal. Surface nount, recycled
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2.5.2

2.5.3

2.5. 4

wp1261

P

plastic slats in 'Cedar', 'Brown' polyester powder-coat finish and
fixed armfor ADA accessibility.

Type "C' Bench: DuMr Recycled Plastic dider Bench Mbdel 30PL
(62-745-6PL), 6 feet, or approved equal. Surface mount, recycled
plastic slats in 'Cedar', 'Brown' polyester powder-coat finish and
fixed armfor ADA accessibility.

Contact: Nancy Teel, Earl F. Andersen Conpany, Phone:
952-884- 7300, Fax: 952-884-5619.

cni ¢ Tabl es

Type "A" (ADA) Picnic Table: Eaglebrook Products ADA Portable
Picnic Tabl e Model 9853, or approved equal. Galvanized net al
finish, 'Cedar' recycled plastic slats and extended table surface
for wheel chair access.

Type "B" Picnic Table: Eaglebrook Products Non- ADA Portabl e
Picnic Table Mddel 9853 (nodified), or approved equal. GGl vanized
metal finish, 'Cedar' recycled plastic slats.

Type "C' Picnic Table: DuMr Square Pedestal Table Mdel 7633-33,
or approved equal. 'Cedar' recycled plastic slats, 3 bench option
for ADA accessibility, surface nount, 'Brown' polyester
powder - coat fi nish.

Type "D' Picnic Table: DuMr Square Pedestal Table Mdel 7634- 34,
or approved equal. 'Cedar' recycled plastic slats, 4 bench
option, surface nmount, 'Brown' polyester powder-coat finish.

Contact: Nancy Teel, Earl F. Andersen Conpany, Phone:
952-884- 7300, Fax: 952-884-5619.

Trash Recept acl es

Type "A" Trash Can: DuMor Trash Receptacl e Mdel 124-31PL, or
approved equal. 'Cedar' recycled plastic slats, surface nount,
'Brown' pol yester powder-coat finish.

Type "B" Trash Can: DuMr Trash Receptacl e Mdel 124-31PL, or
approved equal. 'Cedar' recycled plastic slats, surface nount,
"Brown' polyester powder-coat finish and recycle Iid with "CANS
ONLY" printed on top.

Type "C' Trash Can: DuMr Trash Receptacl e Mdel 124-31PL, or
approved equal. 'Cedar' recycled plastic slats, surface nount,
"Brown' pol yester powder-coat finish and recycle Iid with "PAPER
ONLY" printed on top.

Type "D' Trash Can: DuMr Trash Receptacl e Mdel 124-31PL, or
approved equal. 'Cedar' recycled plastic slats, surface nmount,
"Brown' polyester powder-coat finish and recycle Iid with "GLASS &
PLASTI C ONLY" printed on top.

Contact: Nancy Teel, Earl F. Andersen Conpany, Phone:
952-884- 7300, Fax: 952-884-5619.

Bi ke Racks
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a. Tinmberform Cycloops Bi ke Rack: Mdel 2170-13-E-G or approved
equal . Thirteen bi ke capacity, surface nmount, gal vani zed netal
finish. Contact: John Masciopinto, Park and Plaza Products, Inc.
Phone: 651-653-0556, Fax: 651-653-0598.

2.5.5 Bol | ards

a. Type "B" Bollard: Tinberform Recycled Plastic Removabl e Boll ard,
Model 2553-3-R, or approved equal. Color shall be "Cedar".
Government to specify arrow direction.

b. Type "C' Bollard: Tinmberform Recycled Plastic Bollard, Mde
2553-3-E, or approved equal. Color shall be "Cedar". Governnent
to specify arrow direction.

c. Alum num Bollard: Hol ophane Charl eston Series Cast Al um num
Bol | ard, Model BOL/ CH44/ 12/ DT/ L-CA/ BK, or approved equal. Col or
shal | be "Bl ack".

d. Contact: John Masciopinto, Park and Plaza Products, Inc., Phone:
651- 653- 0556, Fax: 651-653-0598.

2.5.6 Drinki ng Fountain

a. Mst Dependabl e Fountains: Mdel Jug Filler DB, ADA-accessible, or
approved equal. Direct enbed nmount, green polyester powder-coat
finish. Contact: Mst Dependabl e Fountains, Phone: 901-867-0039,
Fax: 901-867-4008.

2.5.7 Phone Boot h

a. PBG Traditional Enclosure, or approved equal. Color shall be
bl ack; surface nounted pedestal enclosure. Contact: Jessica
Raynor, PBG, Phone: 800-264-8888, Fax: 770-887-9511.

2.5.8 Gills

a. Small Gill Type A° DuMr Gill Mdel 28, or approved equal
Surface mount, include optional utility shelf. Munt at 33 inches
for ADA accessibility. Contact: Nancy Teel, Earl. F. Andersen
Phone: 952-884-7300, Fax: 952-884-5619.

b. Large Gill Type B: DuMr Dual Level Gill Model #24, or approved
equal . Surface nmount. Mount at 33 inches for ADA accessibility.
Contact: Nancy Teel, Earl. F. Andersen, Phone: 952-884-7300, Fax:
952-884-5619.
2.5.9 Si gns
a. Best Signs Custom Regul atory Signage, or approved equal. See
drawi ngs for signage type and quantity. Contact: Paul a,
Construction Supply, Inc., Phone: 763-537-5018.
2.5.10 Picnic Shelters

Both shelters listed bel ow shall have custom masonry work on the col ums
and shall have pre-cut steel roof in "hunter green".
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a. Picnic Shelter, large: Litchfield Industries 'Telluride Shelter
Model : 7253, or approved equal, quantity: 2. Steel colums,
vent ed roof.

b. Picnic Shelter, small: Litchfield Industries 'Steel Beami Shelter
(20" x 36'), Mddel: 2217, or approved equal, quantity: 2.

c. Contact: Litchfield Industries, Inc., Phone: 800-542-5282, Fax:
517-542-39309.

2.5.11 Fl agpol es

Fl agpol es shall be manufactured by Concord, Mdel 35 foot |ndependence, or
approved equal. Flagpole shall have a conceal ed hal yard, 7 inch butt

di ameter, 0.156 foot wall thickness, and satin finish. Verify access door
el evation with drawings. Contact: Patti Patterson, Specialty Sal es
Service, Inc., 763-544-1562, fax 763-544-0764.

2.5.12 Si gn Pane

a. Hopewell Manufacturing: Low profile frame and backing plate with
standal s, or approved equal. 24 inches wi de x 36 inches high
frame, dark brown finish. Wall nount at 45 degree angle.

Contact: Paul Kramer, Hopewell| WManufacturing. Phone:
301-582- 2343, fax: 301-582-2343.

2.5.13 Met al Sign Cabinets

a. Hopwell Manufacturering: Bulletin case, or approved equal. 36
i nches wide x 48 inches high frame sandbl asted with clear finish.
Custom nount vertical. Contact: Paul Kraner, Hopewel

Manuf acturing. Phone: 301-582-2343, fax: 301-582-2343.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON
The Contractor shall verify that finished grades and other operations
af fecting mounting surfaces have been conpleted prior to the installation
of site furnishings. Site furnishings shall be installed plunb and true in
accordance with the approved manufacturer's instructions.

3.1.1 Parts

New parts shall be acquired fromthe manufacturer. Substitute parts wll
not be accepted unl ess approved by the nmanufacturer

3.1.2 Assenbl y
When the inspection of parts has been conpleted, the site furnishings shal
be assenbl ed and anchored according to manufacturer's instructions or as

i ndi cated. When site furnishings are assenbled at the site, assenbly shal
not interfere with other operations or pedestrian and vehicular circulation

3.1.3 Testing
Each site furnishing shall be tested to determine a secure and correct

installation. A correct installation shall be according to the
manuf acturer's recommendati ons and by the foll owi ng procedure: The
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Contractor shall neasure the physical dinmensions and clearance of each
installed site furnishing for conpliance with manufacturer's
recomendati ons and as indicated. Site furnishings which do not conply
shall be reinstalled. Fasteners and anchors determ ned to be non-conpliant
shall be replaced. A written report describing the results of the testing
shal | be provided.

3.2 RESTORATI ON AND CLEAN UP

VWhen the installation has been conpleted, the Contractor shall clean up and
protect the site. Existing areas that have been damaged fromthe
installation operation shall be restored to original condition at
Contractor's expense.

3.2.1 Clean Up

The site shall be cleaned of all materials associated with the
installation. Site furnishing surfaces shall be cleaned of dirt, stains,
filings, and other blenishes occurring fromshipnent and installation

Cl eani ng net hods and agents shall be according to manufacturer's

i nstructions or as indicated.

3.2.2 Protection
The area shall be protected as required or directed by providing barricades
and signage. Signage shall be in accordance with Section 10430 EXTERI OR
SI GNAGE

3.2.3 Di sposal of Materials

Excess and waste material shall be renpved and di sposed of f Gover nnment
property.

3.3 RE- | NSTALLATI ON
Where re-installation is required, the followi ng shall be acconplished:
a. Re-install the product as specified. Material acquisition of
repl acenent parts is the responsibility of the Contractor
Provi de repl acenent materials that are new and supplied by the
original manufacturer to nmatch.

b. Danmmge caused by the failed installation shall be repaired.

-- End of Section --
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PART 1

1.1

GENERAL

REFERENCES

SECTI ON 02882

PLAYGROUND EQUI PVENT

The publications listed below forma part of this specification to the
ext ent

ASTM A 653/ A 653 M

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

wp1261

D

D

D

D

D

ref erenced.
desi gnation only.

The publications are referred to in the text by basic

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

117

221

522

638

648

746

790

1248

1308

1505

1907

2197

(1999) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

(1997) Operating Salt Spray (Fog) Apparatus

(1996) Al um num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

(1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

(1999) Tensile Properties of Plastics

(1998c) Deflection Tenperature of Plastics
Under Fl exural Load

(1998) Brittleness Tenperature of Plastics
and El astoners by | npact

(1999) Flexural Properties of Unreinforced
and Reinforced Plastics and Electrica
Insulating Materials

(1998) Pol yet hyl ene Pl astics Ml di ng and
Extrusi on Materials

(1987; R 1998) Effect of Househol d
Chemicals on Cear and Pignented O ganic
Fi ni shes

(1998) Density of Plastics by the
Density- Gradi ent Techni que

(1997) Standard Test Method for Yarn
Nunber by the Skein Method

(1998) Adhesi on of Organic Coatings by
Scrape Adhesi on
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ASTM D 2794 (1993; R 1999el) Resistance of Organic
Coatings to the Effects of Rapid
Def ormati on (1 npact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test
ASTM D 3363 (1992a) Film Hardness by Pencil Test
ASTM F 1487 (1998) Standard Consumer Safety

Per f ormance Specification for Playground
Equi prent for Public Use

CONSUMER PRODUCT SAFETY COWM SSI ON ( CPSC)

CPSC Pub No 325 (1994) Handbook for Public Playground
Saf ety

FEDERAL SPECI FI CATI ONS ( FS)

FS-L-P 390C (1971; R 1984) Plastic, Modlding and
Extrusi on Material, Polyethylene and
Copol yrmers (Low, Medium and Hi gh Density)

1.2 DEFI NI TI ONS

Age- Appropriate: A termthat describes equi pnent scale to include platform
hei ght, fall height and maxi mum equi prent hei ght, that allows safe and
successful use by children of a specific chronol ogi cal age; mental and
physical ability; and anthroponetric measurenent. Maxi num equi prent hei ght
and conmplexity will not exceed a child's ability in that age group

Conposite Structure: Al so "Conposite Play Structure; Linked Structure"
Two or nmore play events attached, directly adjacent or functionally |inked,
to create one integral unit that provides nore than one play activity.

Desi gnated Play Surface: Any elevated surface for standing, walking,
sitting, or clinbing; or a flat surface a mnimum 2 inches w de having up
to a maxi nrum 30 degree angle fromhorizontal. |In some play events the
platformsurface will be the sane as the designated play surface. However,
the terms should not be interchanged as they do not define the same point
of measurenment per ASTM F 1487.

Maxi mum Equi pnent Hei ght: The hi ghest point on the equipnent (i.e., roof
ri dge, top of support pole).

Play Event: A piece of manufactured playground equi pment that supports one
or nore play activities.

Protective Surfacing: Material to be used within the use zone that neets
the fall attenuation requirements of Section 02791 PLAYGROUND PROTECTI VE

SURFACI NG

Suspended Hazard: Cable, wire, rope or simlar devices suspended up to a
maxi mum 7 feet high between play events; or installed up to a maxi mum 45

degree angle fromthe ground to the play event.

Tot: A child under 4 years of age in the pre-toddl er and toddl er age group
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1

1

3  CHI LD SAFETY AND ACCESSI BI LI TY STANDARDS
3.1 Child Safety

Play events shall neet the child safety performance requirenments described
in CPSC Pub No 325 and ASTM F 1487. The requirenents include the
followi ng: Head and neck entrapnent; sharp points, edges, and protrusions;
ent angl enent; pinch, crush, and shear points; suspended hazards; play event
access and egress points; play event use zone perinmeter; and design
criteria. Since ASTMF 1487 criteria is defined for the m ni num user

t hrough the maxi mum user (2 through 12 years of age), the requirements for
the infant or pre-toddler age group are not prescribed. This specification
and Section 02791 PLAYGROUND PROTECTI VE SURFACI NG est abl i sh the
requirenents for the infant and pre-toddl er age groups.

. 3.2 Child Accessibility

The accessibility requirement in accordance with ASTM F 1487 incl udes the
followi ng: Wen the play event use zone consists of a protective surfacing
rated as unaccessi bl e, at |east one accessible route shall be provided from
the use zone perineter to the play event. Wen there is nore than one of
the sane play activity provided, only one shall neet accessibility
requirenents (i.e., one swing seat or one spring rocking play event). Wen
the access and egress points are not the sane for a play event, an
accessi bl e route shall be provided to both. The accessible route shal
access all accessible play events and el enents. The protective surfacing
performance requirements shall be in accordance with Section 02791
PLAYGROUND PROTECTI VE SURFACI NG

.4 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Data

Equi pnent; GA

Manuf acturer's descriptive data; catalog cuts; references; and
the latest edition of ASTM F 1487 and CPSC Pub No 325.
Manuf acturer's specifications, handling and storage requirenents,
installation procedures, and safety data sheets to include the
followi ng: bare or painted netal platformand slide bed
orientation fromthe direct sun; warnings; and child safety
performance standards.
Equi pnent ldentification; GA

A list to include part nunbers of furnished play event and
equi prent material s and components.

Del i very, Storage and Handling; GA
Del i very schedul e and manufacturer's nane.
Manuf acturer Qualification; GA

Nanme of the owner or user; service or preventive naintenance
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wp1261

provi der; date of the installation; point of contact and tel ephone
nunmber; and address for 10 sites.

SD- 04 Dr awi ngs

Configuration; GA
Scal e drawi ngs defining the revised play event configuration
Shop Draw ngs; GA

Scal e drawi ngs defining the revised use zone perineters and pl ay
event |ayout.

Fal | Height; GA

Scal e drawi ngs defining the revised depth or type of protective
sur facing.

Fi ni shed Grade and Underground Utilities; GA
Fi ni shed grade, underground utilities, stormdrai nage system and

irrigation systemstatus; and |location of underground utilities
and facilities.

SD-13 Certificates

Materials; GA

Prior to the delivery of materials, certificates of conpliance
attesting that nmaterials neet the specified requirenents.
Certified copies of the material certificates shall include
conposition and tests to which the material has been subjected.
Manuf acturer Qualification; GA

Certificate of Insurance AA rated for a minimumone mllion
dol | ars.

Manuf acturer's Representative; GA

The individual's nane, conpany nanme and address, and pl ayground
safety training certificate.

Substitution; GA
Techni cal representative's witten approval.
Pl ay Event Modification; GA
Manuf acturer's witten approval .
Child Safety and Accessibility Evaluation; GA
Record of neasurenments and findings by the certified playground
safety inspector. Verification the installed play events and

equi prent nmeet manufacturer's recomendati ons and paragraph CHI LD
SAFETY AND ACCESSI BI LI TY STANDARDS.
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SD- 14 Sanpl es
Col or; GA
Two col or charts displaying the colors and finishes.
SD-19 Operation and Mi ntenance Manual s
Mai nt enance I nstruction; GA

Two bound copies of the manufacturer's operation and nai nt enance
manual s.

1.5 DELI VERY, STORAGE, AND HANDLI NG

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery. Equipment shall be delivered, handl ed, and
stored in accordance with the nanufacturer's reconmmendati ons. The storage
area shall be as designated. The naterials shall be stored in a dry,
covered area until installed.

1.6 EQUI PMENT | DENTI FI CATI ON
Pl ayground equi prent shall be identified with attached and durabl e | abel
stating the age-group that the equipnent is designed to accommpdate. There
shal | be permanent WARNI NG | abel s and manufacturer's identification |abels,
ASTM F 1487.

Provi de the followi ng playground equi pment and play structure conponents:

Q Part # & Descriptio Wi ght
1 10070 Five Ring dinber 104.0
1 10087 1-Level Chinning Bar 5.0
1 10089 3-Level Chinning Bar 14.0
2 10113 Rung Encl osure 78.0
2 10127 T Upright Ass'Y (A un 48. 0
1 10128 8' Upright Ass'Y (A um 27.0
12 10129 9' Upright Ass'Y (Al um 360.0
14 10131 11' Upright Ass'Y (Al um 532.0
5 10132 12' Upright Ass'Y (Al um 205.0
2 10172 Crunch Bar 16.0
1 10267 3' Transfer Platform 429.0
1 10284 dinmbing Pole 6' Attach 61.0
2 10288 14" Upright Assnbly(Al um 86.0
1 10312 3'-0" Dna dinber 79.0
2 10365 90Deg Loop Ladder Link 3' 172.0
1 10371 Rung Encl osure/ Guardr ai | 16.0
1 10386 3' Wave Tot Slide 80.0
1 10498 W shbone Doubl e Slide 339.0
1 10550 3'-0"/3"'-6"Cl over Cinber 83.0
1 10552 5'-0" & 5'-6"C over dinber 103.0
1 10598 8'-0" Tunnel -Up 30" 213.0
1 10663 5'-0" Spiney. Arch d i nber 93.0
1 10691 6'-0" Twi ster Cinber 85.0
1 10815 Criss-Cross Loop Ladder 196.0
1 10847 Two- Pl ace Swi ng Freest and 404.0
1 10848 Two- Pl ace Swi ng Add- A- Bay 250.0
1 10928 90 Degr. Loop Cinb 118.0
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18069 Punched Steel 6'0" Spiral Slide w Can 528.
18091 Punched Steel Suspension Bridge Link 392.
18099 5'-6"Cyberslide 473.
9803 Handi - Swing Pkg. 8 Ht. 3.5" Toprail 39.0

8 12023 3 1/2" Uprt Ass'Y Alum 8 144.0
4 12026 3 1/2" Uprt Ass'Y Alum 11 96.0
2 13300 36"Sg Deck Exp M (Tot) 112.0
1 13302 Rectangul ar Exp M| Deck 72.0
1 13316 37ree Cinb 57.0
1 13357 2'-6"/3"'-0"Corkscrew 60.0
1 13364 36" Trans Platform 3" Deck 166.0
1 13369 3'-0" Zipper Attachment 75.0
1 13387 Gabl e Roof (Single) 141.0
1 13404 M ni-Arch Bdg WBarrier 112.0
1 13424 2' Craw Tube W Spy Hol es 66.0
2 13436 Barrier Enclosure 50.0
1 13497 Curved Tot Slide(Tottine) 64.0
1 13525 Runble & Roll (Tottine) 180.0
2 1464 8521 Encl osed Tot Seat Pkg 5" d 42. 0
1 1468 2958 Belt Seat Pkg 5" d 17.0
1 15026 Pent agonal Deck W d i nmber 927.0
6 18000 49" Sg Punched Steel Deck 1, 002.0
6 18001 49" Tri Punched Steel Deck 450. 0
1 18012 Punched Steel Mni-Arch w Barrier 216.0
1 18037 Punched Steel 90 Deg. Funnel w Cdrail 239.0
1 0
1 0
1 0
1

1.7 I NSPECTI ON

Pl ayground equi prent shall be inspected upon arrival at the job site for
neeting age-appropriate requirenents for the age-group that the equi prent
is designated to acconmpdat e and specified quality in accordance with

par agr aphs MATERI ALS and CONFI GURATI ON.  Prohi bited or unacceptabl e

equi prent shall be rempved fromthe job site.

1.8 PROHI BI TED EQUI PMENT

Equi pnrent that does not neet the Arnmy's devel opnental play program

requi renents and are prohi bited on outdoor play areas include the
foll owi ng: chain bal ance beans; rotating equiprment, such as
nmerry-go-rounds, log rolls, whirls and may poles; fulcrum seesaws (teeter
totters); spring rocking equi pnent intended for standing; aninmal figure
SW ngs; rope swi ngs; multiple occupancy sw ngs; sw nging exercise and
trapeze bars; swinging platforns; tire clinbers; sw nging dual exercise
rings; roller slides; tranmpolines; sw nging gates or doors; and new or used
vehicle tires. Play houses or enclosures nade of horizontal posts or bars
wi th space between them Wbod comnmponents treated with creosote,

pent achl or ophenol, and tributyl tin oxide. Wod conmponents coated with a
finish contai ning pesticide.

1.9 ACE GROUPS
Pl ay areas are designed to provide challenging play activities by age
group. Playground equi prrent shall be designed to be age appropriate for
the age group designated to use it. The Arny age groups are defined as
fol | ows:

1.9.1 Pl ayground Areas

The age groups acconmpdated at these areas range fromless than 12 nonths
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t hrough 12 years of age defined as the follow ng: infant age group (Il ess
than 12 nonths); pre-toddler age group (12 through 24 nonths); conposite

t oddl er/ pre-school age group (2 through 5 years of age); school -age age
group (5 through 9 years of age); and pre-teen age group (9 through 12
years of age). A multi-age playground consists of the follow ng age
groups: infant, pre-toddler, and conposite toddl er/pre-school age groups.

.10 MANUFACTURER QUALI FI CATI ON

Play events and equi pnent simlar to those furnished shall have been
installed in a mninmm 10 sites and been in successful service for a
m nimum 5 year cal endar period. The manufacturer shall provide a
Certificate of Insurance AA rated for a minimumone mllion dollars
covering both product and general liability.

11 I NSTALLER QUALI FI CATI ON

The installer shall be certified by the nmanufacturer for training and
experience installing the play events and equi pnent.

.12 WARRANTY

Furni shed play events and equi pnent shall have a m nimum 1 year cal endar
peri od warranty.

.13 MANUFACTURER S REPRESENTATI VE

The manufacturer's certified playground safety inspector or the

manuf acturer's designated certified playground safety representative shal
supervise the installation and adjustnent of the play events and equi prment
to verify the installation neets the requirenents of the manufacturer, this
speci fication, and paragraph CH LD SAFETY AND ACCESSI BI LI TY STANDARDS

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Powder Coat Fi nish

Powder coat finish shall be an electrostatically applied customfornmula of
TG C pol yester powder. All conponents will be free of sharp edges and
excess weld spatter and shall be cleaned in a six stage bath systemw th an
i ron phosphate wash, as a rust inhibitor, and a sealer to prevent flash
rusting before coating. The coating shall have a super tough finish with
maxi mum exterior durability and will have superior adhesion
characteristics. Typical characteristics are 3.0 - 5.0 m| thickness and
oven cured between 375 to 425 degrees Fahrenheit. Pencil Hardness H (ASTM
D 3363), Abrasion (ASTM D 1907), Inpact (ASTM D 2794), Wedge Bend (ASTM D
522), Adhesion (Cross Hatch ASTM D 3359 & Knife Scratch ASTM D 2197),

Envi ronnental (Stain Resistance ASTM D 1308, Salt Spray ASTM B 117 &
Fadomet er 300 hours with no |l oss of gloss), Over-bake Stability 100 percent
at 400 degrees Fahrenheit.

1.2 Rot ational |y Mol ded Products

Al'l polyethylene shall be linear |ow density nmaterial with UV-stabilized
color and an anti-static conpound additive. Al rotationally nolded
products shall neet or exceed the follow ng specifications: ASTM D 1248,
type 2, class A and FS-L-P 390C, type 1, class M grade 2, category 3;
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Density (ASTM D 1505); Brittleness Tenperature (ASTM D 746); Tensile Val ues
(ASTM D 638); Flexural Mdulus (ASTM D 790); Heat Distortion (ASTM D 648).

2.1.3 St eel Tubing

Al'l tubing used to manufacture conponents shall be an electrical resistance
wel ded, cold rolled, high strength steel tubing. The exterior coating wll
consist of an in |ine hot-dipped uniform zinc gal vani zi ng, chromate
conversion, and acrylic over-coating. The interior coating will consist of
a special organic acrylic nodified pol yester

2.1. 4 Har dwar e

Al nuts, bolts, screws, inserts, and | ockwashers used in the assenbly of
all play equipnment shall be stainless steel, yellow dichromate pl ated
steel, Dblue-coat plated steel, mechanically gal vani zed or powder
coated/ yel | ow di chromate plated steel. Al primary fasteners shall be Type
304 alloy stainless steel. Fasteners with yellow dichromate treatnent have
an el ectro-deposited, 99.9 percent pure zinc substrate applied froma
specially formul ated solution sealed with a yellow dichromate top coat
designed to work in conjunction with the zinc plating. Yellow di chromate
has a 320 percent longer life to white corrosion and 275 percent |onger to
red corrosion than does hot-dip gal vani zi ng. Power Scape stainl ess stee
fasteners shall be button-pin-in head, hex socket cap screws with a
two-part epoxy | ocking patch added to the threads. The two-part | ocking
patch shall consist of one part resin and one part catal yst which are
activated during installation. After curing, the material shall require a
m nimumof 5 tines the installation torque to renove the fastener

Manuf acturer shall provide special installation tools for pinned fasteners.

2.1.5 Gal vanneal Coating

Al'l gal vanneal coating shall neet or exceed the specifications of ASTM A
653/ A 653 M

2.1.6 Ki ckpl at es
2.1.6.1 12 I nch Powerscape Filler/Kickplate

12 inch powerscape filler/kickplate shall be fabricated from at a m ninmm
11 gauge (0.120 inch) hot rolled steel, and shall be coated with a custom
formula TA C pol yester powder coating in conformance with the
specifications outlined herein to match the deck col or

2.1.6.2 18 I nch Powerscape Filler/Kickplate

18 inch powerscape filler/kickplate shall be fabricated from at a m ninmm
11 gauge (0.120 inch) hot rolled steel with 3/16 inch thick nounting tabs.
The filler/kickplate shall be an all-wel ded, one-piece assenbly and shal

be coated with a customformula TA C pol yester powder coating in
conformance with the specifications outlined herein and shall be finished
to match the deck col or

2.1.6.3 24 I nch Powerscape Filler/Kickplate
24 inch powerscape filler/kickplate shall be fabricated from at a m ninum
7 gauge (0.180 inch) hot rolled steel with 3/16 inch thick nounting tabs.

The filler/kickplate shall be an all-wel ded, one-piece assenbly and shal
be coated with a customformula TA C pol yester powder coating in
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conformance with the specifications outlined herein and shall be finished
to match the deck col or.

2.1.7 Power scape Handhol ds

Al'l Power Scape handhol ds shall be fabricated from at a mininum 1-5/16
inches O D., 14 gauge (0.083 inch) wall gal vanized steel tubing. If
vertical spacers are required, they shall be nanufactured from 1-1/16
inches O D., 15 gauge (0.075 inch) wall galvani zed steel tubing. The
handhol ds shall be a one-piece wel ded assenbly and shall be coated with a
custom formul a TA C pol yester powder coating in conformance with the
specifications outlined herein

2.1.8 Tot Ti e Handhol ds

Al'l PrimeTi ne/ Tot Ti me handhol ds shall be fabricated from at a m nimm
1-1/16 inches O D., 15 gauge (0.075 inch) wall gal vani zed steel tubing. The
handhol ds shall be one-piece all welded and shall be coated with a custom
formula TA C pol yester powder coating in conformance with the
specifications outlined herein

2.1.9 Step Down Rungs

Step down rungs shall be fabricated from at a mininum 1-5/16 inches O D.
14 gauge (0.083 inch) wall gal vani zed steel tubing with, at a mninmum 3/16
i nch rounded edges and 3/16 inch thick nounting tabs. The step down rung
shall be an all-welded assenbly and shall be coated with a custom fornul a
TG C pol yester powder coating in conformance with the specifications
outlined herein.

2.1.10 Power scape Al um num Upri ghts

Power scape al umi num uprights shall be, at a minimum 5 inches outside

di ameter tubing, 1/8 inch wall thickness, extruded from 6005-T5 al um num
alloy conforming to ASTM B 221. Mnimumyield strength shall be 35,000 ps
and mnimumtensile strength shall be 38,000 psi.

2.1.11 Tot Ti me Al um num Upri ghts
Tot Ti me al um num uprights shall be, at a minimum 3.5 inches outside
di ameter tubing, 1/8 inch wall thickness, extruded from 6005-T5 al um num
alloy conforming to ASTM B 221. Mnimumyield strength shall be 35,000 ps
and mnimumtensile strength shall be 38,000 psi.

2.1.12 Power scape and Tot Ti ne Uprights
Al'l upright posts shall have a finished grade line marking to indicate the
correct playground safety surface level. Al upright posts shall be coated
with a customfornula TA C pol yester powder coating in conformance with the
specifications outlined herein

2.1.13 Upri ght Caps
The standard upright cap shall be an al um num cap, cast froma 319 all oy,

powder coated to match the upright. Al upright caps are pernanently
installed at the factory using alum num self-sealing rivets.

2.1. 14 Power scape Nbgal09T” Bol t - Through Connecti on
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The Patented MegalLoc assenblies shall incorporate two die cast al um num
parts, in a distinctive dual purpose nmounting systemthat allows either a
rung or a flat panel to mount to the sane | ocation. Each MegalLoc is bolted
directly into the upright post and designed to elim nate exposed hardware
and protrusions. Each MegalLoc shall be die cast of, at a mininum 383
alumnumalloy, to resist corrosion. Mninumtensile strength shall be
45,000 psi, mnimumyield strength shall be 22,000 psi. Canps that wap
around the post or are field installed are not acceptable. The Megaloc
castings shall have a mnimumwall thickness of 1/4 inch. Al necessary
MegalLoc connectors shall be engi neered, manufactured and factory installed
as an integral part of the upright post. A synthetic rubber gasket shall be
pl aced between the MegalLoc and the upright post, to seal out noisture. For
added protection against corrosion, cold galvanizing shall be applied to

t he edges of each drilled hole. MegalLoc nounting hardware shall not be
exposed, virtually elimnating tanpering by vandals. Al MegalLoc connectors
shall be coated with a custom formula of TA C pol yester powder coating, in
conformance with the specifications outlined herein, before being attached
to the upright posts.

2.1.15 Tot Ti me Bol t- Through Connecti on

Each PrinmeTi me/ Tot Ti me conmponent is bolted directly into the upright post
and designed to elimnate exposed hardware and protrusions. Mninumtensile
strength of the connection shall be 45,000 psi, mnimmyield strength
shal | be 22,000 psi. Al necessary connectors shall be engi neered,

manuf actured and factory installed as an integral part of the upright post.
For added protection agai nst corrosion, cold galvanizing shall be applied
to the edges of each drilled hole.

2.1.16 Power scape Punched Steel Decks and PVC- Coated Components

Al'l expanded netal products shall be fabricated from at a mninum 3/4
inch No. 9 regular carbon steel expanded netal; all punched steel products
shall be fabricated from at a mininum 11 gauge punched steel with a
protective p&o finish. Coated products shall consist of a wel ded assenbly
with an oven cured matte finish polyvinyl chloride (PVC) coating with a

m ni mum coati ng thickness of, at a mninum 0.125 inch. Al decks shall be
exclusively dipped utilizing the DuraWar process with an extra thick
coating on the top of the deck. The PVC coating shall have a hardness of
Shore A 83 +/-5 normal duroneter range. This material is classed as "Sel f
Exti ngui shing", meets or exceeds autonptive specifications NVSS302, and
contains ultraviolet inhibitors to help prolong the Iife of the coating.

2.1.17 Power scape Square Decks

Power scape square decks shall have a m ninum surface area of 2,381 square
i nches, maintaining a full 49 inches center to center spacing on the

upri ght posts. The 49 inch square deck shall be fabricated in conformance
wi th the expanded netal /punched steel specifications outlined herein. The
deck frame shall be fabricated from at a mninum 3/16 inch x 3-1/2 inches
hot rolled steel with corner supports fabricated from at a mnimm 1/4
inch x 3-1/2 inches hot rolled steel. Intermedi ate supports, fabricated
from at a mnimm 1/8 inch x 2-1/2 inches hot rolled steel, shall be

not ched and wel ded at the intersections formng a rigid 12 inch support
grid underneath the entire deck surface. The deck shall be a one-piece

wel ded assenbly, coated after fabrication with an oven cured matte finish
pol yvi nyl chloride (PVC) coating in accordance with the specifications
herein. The square deck shall be directly bolted to the upright posts with
ei ght 3/8 inch diameter button-pin-in-head, hex socket cap screws in

wpl261 SECTI ON 02882 Page 13



Grand Forks Phase 1 Levees

accordance with the hardware specifications herein
2.1.18 Power scape Triangul ar Decks

Power scape triangul ar decks shall have a m ni mum surface area of 1,039
square inches, maintaining a full 49 inches center to center spacing on the
upri ght posts. The triangular platformshall be fabricated in conformance
wi th the expanded netal /punched steel specifications outlined herein. The
deck frame shall be fabricated from at a mininum 3/16 inch x 3-1/2 inches
hot rolled steel with corner supports fabricated from at a mnimm 1/4
inch x 3-1/2 inches hot rolled steel. Intermedi ate supports, fabricated
from at a mnimum 1/8 inch x 2-1/2 inches hot rolled steel, shall be

wel ded at the intersections formng a rigid support grid underneath the
deck surface. The deck shall be a one-piece wel ded assenbly, coated after
fabrication with an oven cured matte finish polyvinyl chloride (PVC
coating in accordance with the specifications herein. Each triangul ar deck
shall be directly bolted to the upright posts with six 3/8 inch dianeter
butt on- pi n-i n-head, hex socket cap screws in accordance with the hardware
specifications herein

2.1.19 Power scape Stepped Pl atforns

Power scape stepped platforns shall have a nmini mum surface area of 2,381
square inches, maintaining a full 49 inches center to center spacing on the
upri ght posts. The 49 inch square stepped platformshall be fabricated in
conformance with the expanded netal /punched steel specifications outlined
herei n. Stepped decks shall be available in both six-inch and twelve-inch
hei ght differentials. The deck franme shall be fabricated from at a

m nimum 3/16 inch x 3-1/2" hot rolled steel with corner supports
fabricated from at a mninum 1/4" x 3-1/2 inches hot rolled steel. The

di agonal brace shall be fabricated from 1l gauge steel with a protective
p& finish. Internediate supports, fabricated from at a mninum 1/8 inch
X 2-1/2 inches hot rolled steel, shall be notched and wel ded at the
intersections forming a rigid 12 inch support grid underneath the entire
deck surface. The deck shall be a one-piece wel ded assenbly, coated after
fabrication with an oven cured matte finish polyvinyl chloride (PVC
coating in accordance with the specifications herein. Each stepped deck
shall be directly bolted to the upright posts with eight 3/8 inch dianeter
butt on- pi n-i n-head, hex socket cap screws in accordance with the hardware
speci fications herein.

2.1.20 Tot Ti me Expanded Metal Decks and Conponents

Al'l expanded netal products shall be fabricated from at a mninum 3/4
inch No. 9 regular carbon steel expanded netal and shall be an all wel ded
assenbly with an oven cured matte finish polyvinyl chloride plastiso
coating with a mnimum coating thickness of 0.080 inch. Al decks shall be
exclusively dipped utilizing the DuraWar process with an extra thick
coating on the top of the deck. The plastisol coating shall have a hardness
of Shore A 82-86 duroneter range. This nmaterial is classed as "Self

Exti ngui shing", meets or exceeds autonptive specifications NVSS302, and
contains ultraviolet inhibitors to help prolong the Iife of the coating.

2.1.21 Power scape Pentagonal Deck with Internal dinber
The pentagonal deck shall be fabricated fromforned 11 gauge perforated
metal in accordance with the Power Scape punched steel deck and internediate

support specifications outlined herein. Uprights shall be a minimm5
i nches outside dianeter tubing in accordance with the Power Scape al um num
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and steel upright specifications outlined herein. The 5 punched steel decks
shall be directly bolted to the upright posts with ten 3/8 inch dianeter
butt on- pi n-i n-head, hex socket cap screws in accordance with the hardware
speci fications herein. The decks shall include, at a minimm 1/8 inch PVC
oven cured matte finish coating. The center clinber assenbly shall be an
al |l wel ded one-piece construction from 1-5/16 inches O D. gal vani zed stee
tubi ng, and shall have a powdercoat finish applied after fabrication

2.1.22 Tot Ti me Squar e Decks

Tot Ti me square decks shall have a m ni mum surface area of 1,286 square

i nches, maintaining a full 36 inches center to center spacing on the

upri ght posts. The 36 inch square deck shall be fabricated from3/4 inch
No. 9 regul ar carbon steel expanded netal in conformance with the
specifications outlined herein. The deck frame shall be fabricated from at
a mnimm 3/16 inch x 2-1/2 inches hot rolled steel with corner supports
fabricated from at a minimum 1/4 inch x 2-1/2 inches hot rolled steel
Internediate supports, fabricated from at a mnimum 1/8 inch x 1 inch hot
rolled steel, shall be notched and wel ded at the intersections fornmng a
support grid underneath the entire deck surface. The deck shall be a
one- pi ece wel ded assenbly, coated after fabrication with an oven cured
matte finish polyvinyl chloride (PVC) coating in accordance with the

speci fications herein. Each square deck shall be directly bolted to the
upri ght posts with four 3/8 inch dianeter button head cap screws in
accordance with the hardware specifications herein

2.1.23 Tot Ti me Rect angul ar Decks

Tot Ti me rectangul ar decks shall have a mini num surface area of 1,628 square
i nches, maintaining a standard 36 inches center to center spacing on the
upri ght posts on two sides and 45.5 inch spacing on the renmining sides.
The deck shall be fabricated utilizing the sane nmaterials set forth in the
PrimeTi me and Tot Ti me square deck specification. Each rectangul ar deck
shall be directly bolted to the upright posts with four 3/8 inch dianeter
button head cap screws in accordance with the hardware specifications
her ei n.

2.1.24 Tot Ti me Triangul ar Decks

TotTime triangul ar decks shall have a mnimum surface area of 556 square

i nches, maintaining a full 36 inches center to center spacing on the

upri ght posts. The 36 inch triangular deck shall be fabricated from at a
mnimm 3/4 inch No. 9 regular carbon steel expanded netal in confornance
with the specifications outlined herein. The deck frane shall be fabricated
from at a mnimm 3/16 inch x 2-1/2 inches hot rolled steel with corner
supports fabricated from at a mninmum 1/4 inch x 2-1/2 inches hot rolled
steel. Internedi ate supports, fabricated from at a mninum 1/8 inch x 1
inch hot rolled steel, shall be welded at the intersections fornmng a
support grid underneath the deck surface. The deck shall be a one-piece

wel ded assenbly, coated after fabrication with an oven cured matte finish
pol yvi nyl chloride (PVC) coating in accordance with the specifications
herein. Each triangul ar deck shall be directly bolted to the upright posts
with three 3/8 inch diameter button head cap screws in accordance with the
har dwar e specifications herein

2.1.25 Tot Ti me Transfer Pl atform

Pl atform and step shall be made froma nminimum 3/4 inch No. 9 regul ar
carbon steel expanded netal in conformance with the specifications outlined
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herein. Platformand step shall each be a one-piece wel ded assenbly.
Platformfrane shall be nade from at a mininum 1/8 inch x 2-1/2 inches
hot rolled steel with internmedi ate supports fabricated from at a m ni num
1/8 inch x 2 inches hot rolled flat steel. Step shall be nade froma

m ni mum of 10 gauge (0.134 inch thick) hot rolled steel and 1/8 inch x
2-1/2 inches hot rolled flat steel. Platform handhold shall be fabricated
froma single piece of 1-5/16 inch O D. x 14 gauge (0.083 inch thick)

gal vani zed steel tubing. Handrails shall be fabricated from 1-1/16 inches
O D. x 15 gauge (0.075 inch thick) galvanized steel tubing, 1-5/16 inches
O D. x 14 gauge (0.083 inch thick) galvanized tubing and 3/16 inch formed
hot rolled flat steel nmounting tab. Handrails shall be and all wel ded
assenbly. After fabrication, handrails and handhold shall be coated with a
custom formul a TA C pol yester powder coating in conformance with the
specifications outlined herein

2.1.26 Power scape Transition Step

Power scape transition step shall be nmade froma mninum3/4 inch No. 9
regul ar carbon steel expanded nmetal in conformance with the specifications
outlined herein. Step frane shall be nmade froma mnimumof 1/8 inch and
3/16 inch thick hot rolled flat steel. Transition step shall be an al

wel ded assenbly finished with the natte PVC coating per the specifications
herein. The filler/kick plate shall be fabricated froma m ni mum of 3/16
inch hot rolled steel. The handhol d shall be fabricated from at a m ninum
1-5/16 inches O D. x 0.083 inch (14 gauge) wall gal vani zed steel tubing
The filler/kick plate and handhold shall be coated with a custom fornula of
TG C pol yester powder coating in conformance with the specifications
outlined herein, after fabrication.

2.1.27 Power scape Suspensi on Bridge

Expanded netal foothboards shall be fabricated froma mninumof 3/4 inch
No. 9 regul ar carbon steel expanded netal in conformance with the
specifications outlined herein. The footboard frame shall be fabricated
froma mnimmof 3/16 inch x 2-1/2 inches hot rolled steel with the

i nternedi ate supports fabricated froma mninumof 3/16 inch x 1 inch hot
rolled steel. Each footboard shall be a one-pi ece welded assenbly finished
with the matte PVC coating per the specifications herein. Suspension bridge
guardrail shall be an all welded construction of a forned 1-5/8 inches O D.
x 0.083 inch (14 gauge) wall gal vani zed steel tubing rails and 1-1/16
inches O D. x 0.075 inch (15 gauge) wall gal vani zed steel tubing rungs. The
guardrail assenbly shall be coated with a custom formula of TA C pol yester
powder, after fabrication in conformance with the specifications outlined
her ei n.

2.1.28 Power scape 90 Degree Funnel Bridge

The bridge shall be fabricated to forma smoth 90 degree bend. The bridge
section shall be fabricated froma nminimumof 3/4 inch No. 9 regular carbon
st eel expanded netal in conformance with the specifications outlined
herein. The bridge section shall be a one-piece wel ded assenbly finished
with the matte PVC coating per the specifications herein. The bridge frame
shall be fabricated froma m ni mumof 3/16 inch x 3-1/2 inches hot rolled
steel with the internedi ate supports fabricated froma mnimumof 1/8 inch
x 1 inch hot rolled steel. Funnel bridge protective barriers shall be an
all wel ded construction of a formed a mnimum of 1-5/8 inches O D. x 0.083
i nch (14 gauge) wall gal vani zed steel tubing and 1-1/16 inches O D. x 0.075
inch (15 gauge) wall gal vani zed steel tubing vertical rungs. The protective
barrier assembly shall be coated with a custom formula of TA C pol yester
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powder, after fabrication in conformance with the specifications outlined
herei n. The Power Scape 90 degree funnel bridge shall include two entry
archways in accordance with the specifications herein.

2.1.29 Power scape M ni-Arch Bridge

M ni - Arch bridge shall have a mni mum surface area of 1,982 square inches.
The bridge section shall be fabricated froma mninumof 3/4 inch No. 9
regul ar carbon steel expanded metal in conformance with the specifications
outlined herein. The bridge section shall be a one-piece welded assenbly
finished with the matte PVC coating per the specifications herein. The
bridge frane shall be fabricated froma mninmumof 3/16 inch x 3-1/2 inches
and 1/4 inch x 3-1/2 inches hot rolled steel. Mni-Arch bridge protective
or guardrail barriers shall be a mnimmof all-welded construction of a
formed 1-5/8 inches O D. x 0.083 inch (14 gauge) wall gal vani zed stee
tubing, 2 inches square x 3/16 inch wall tubing outer frame and 1-1/16
inches O D. x 0.075 inch (15 gauge) wall gal vani zed steel tubing vertica
rungs. The protective barrier or guardrail assenbly shall be coated with a
custom formul a of TA C pol yester powder, after fabrication in conformance
with the specifications outlined herein

2.1.30 Tot Ti me Zi pper dimber

Zi pper clinber shall be fabricated froma mnimumof 1-5/8 inches O D. x
0.083 inch (14 gauge) wall gal vani zed steel tubing, and step rungs of
1-5/16 inches O D. x 0.083 inch (14 gauge) wall gal vani zed steel tubing and
3/16 inch formed steel nounting tab. Zi pper clinmber shall be a one-piece
wel ded assenbly and shall be coated with a custom formula of TA C pol yester
powder in conformance with the specifications outlined herein, after
fabrication.

2.1.31 Power scape Cl over i nber

Power scape cl over clinber shall be fabricated froma mininumof 1-5/8
inches O D. x 0.083 inch (14 gauge) wall gal vani zed steel tubing upright
and step rungs of 1-5/16 inches O D. x 0.083 inch (14 gauge) wal

gal vani zed steel tubing. The Cover clinber shall have a m ni rum handhol d
of 1.029 inches x 0.083 inch (14 gauge) wall gal vani zed steel tubing. The
Cl over clinber assenbly shall be coated with a custom fornmula of TAC

pol yester powder in conformance with the specifications outlined herein,
after fabrication. PowerScape clover clinmber shall include an entry archway
in accordance with the specifications herein

2.1.32 Power scape Crazy-Ei ght d i nber

The Powerscape crazy-eight clinber shall be constructed to the foll ow ng

m ni mum st andards: Powerscape crazy-eight clinmber shall be fabricated from
1-5/8 inches O D. x 0.083 inch (14 gauge) wall gal vani zed steel tubing

upri ght and step rungs of 1-5/16 inches O D. x 0.083 inch (14 gauge) wal

gal vani zed steel tubing. The clinber assenbly shall be coated with a
custom formul a of TA C pol yester powder in conformance with the
specifications outlined herein, after fabrication. PowerScape Crazy Ei ght
climber shall include an entry archway in accordance with the
specifications herein

2.1.33 TotTime Crazy-Ei ght i nber

Crazy Eight clinber shall be fabricated froma mninumof 1-5/8 inches O D
x 0.083 inch (14 gauge) wall gal vanized steel tubing, and step rungs a
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m ni mum of 1-5/16 inches O D. x 0.083 inch (14 gauge) wall gal vani zed st eel
tubing and 3/16 inch forned steel mounting tab. Crazy Eight clinber shall
be a one-piece wel ded assenbly and shall be coated with a custom fornul a of
TG C pol yester powder in conformance with the specifications outlined
herein, after fabrication.

2.1.34 Power scape Rung Ladder

Power scape rung | adder shall be fabricated froma mnimum of 1-5/16 inches
O D. x 0.083 inch (14 gauge) wall gal vani zed steel tubing with horizontal
menbers fabricated of a mininmumof 1-1/16 inches O D. x 0.075 inch (15
gauge) wal | gal vani zed steel tubing. The | adder assenbly shall be an

al I -wel ded construction and coated with a custom formula of TA C pol yester
powder coating in conformance with the specifications outlined herein,

after fabrication. PowerScape rung | adder shall include an entry archway in
accordance with the specifications herein.

2.1.35 Power scape Tree C i nber

Power scape tree clinber shall be fabricated froma mninumof 1-5/8 inches
O D. x 0.083 inch (14 gauge) wall gal vani zed steel tubing upright and step
rungs of 1-5/16 inches O D. x 0.083 inch (14 gauge) wall gal vani zed st eel
tubi ng. The clinber assenbly shall be coated with a customformula of TG C
pol yester powder in confornmance with the specifications outlined herein,
after fabrication. PowerScape tree clinber shall include an entry archway
in accordance with the specifications herein.

2.1.36 Tot Tine Tree d i nber

Tree clinmber shall be fabricated froma mnimumof 1-5/8 inches O D. x
0.083 inch (14 gauge) wall gal vani zed steel tubing, 1-5/16 inches O D. X
0.083 inch (14 gauge) wall gal vani zed steel tubing and 3/16 inch forned
steel nounting tab. Tree clinber shall be a one-piece wel ded assenbly and
shall be coated with a custom formula of TA C pol yester powder in
conformance with the specifications outlined herein, after fabrication.

2.1.37 Tot Ti ne Cor kscrew Cl i nber

The corkscrew, main upright and top bar shall be fabricated froma mni ni num
of 1-5/8 inches O D. x 0.083 inch (14 gauge) wall gal vani zed steel tubing.
Mounting tabs shall be fornmed 3/16 inch hot rolled flat steel. The
corkscrew clinber assenbly shall be an all welded assenbly and shall be
coated with a customformula TA C pol yester powder coating in conformance
with the specifications outlined herein, after fabrication.

2.1.38 Power scape Five Ring Cinber

The corkscrew, nmmin upright and top bar shall be fabricated froma mn ni num
of 1-5/8 inches O D. x 0.083 inch (14 gauge) wall gal vani zed steel tubing.
Mounting tabs shall be forned 3/16 inch hot rolled flat steel. The
corkscrew clinmber assenbly shall be an all welded assenbly and shall be
coated with a customformula TA C pol yester powder coating in conformance
with the specifications outlined herein, after fabrication.

2.1.39 Power scape DNA d i nber
The DNA clinber shall be fabricated froma mninmumof 1-5/8 inches O D. x

0.083 inch (14 gauge) wall gal vani zed steel tubing with horizontal rails
fabricated froma mninumof 1-1/16 inches O D. x 0.075 inch (15 gauge)
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wal | gal vani zed steel tubing. The DNA clinmber assenbly shall be an all

wel ded assenbly and shall be coated with a custom fornmula of TA C pol yester
powder coating in conformance with the specifications outlined herein,

after fabrication. PowerScape DNA clinmber shall include an entry archway in
accordance with the specifications herein.

2.1.40 Power scape Spi ney Arch d i nber

The spiney arch clinber shall be fabricated froma mnimumof 2-3/8 inches
O D. x 0.095 inch (13 gauge) wall gal vanized steel tubing arch rail wth
rolled spines fabricated froma mninumof 1-5/16 inches O D. x 0.083 inch
(14 gauge) wall gal vani zed steel tubing. The spiney arch clinber assenbly
shall be an all welded assenbly and shall be coated with a custom fornul a
of TA C pol yester powder coating in conformance with the specifications
outlined herein, after fabrication. PowerScape spiney arch clinber shall

i nclude an entry archway in accordance with the specifications herein.

2.1.41 Power scape Twi ster d i nber

The twi ster clinber inner and outer rails shall be fabricated froma

m ni mum of 1-5/8 inches O D. x 0.083 inch (14 gauge) wall gal vani zed st eel
tubi ng. The rungs shall be fabricated froma m ni mumof 1-1/16 inches O D.
x 0.075 inch (15 gauge) wall gal vani zed steel tubing. The twi ster clinber
assenbly shall be an all wel ded assenbly and shall be coated with a custom
formula of TA C pol yester powder coating in conformance with the
specifications outlined herein, after fabrication. PowerScape twi ster
climber shall include an entry archway in accordance with the

speci fications herein.

2.1.42 Power scape Chi nning Bars

The chinning bars shall be fabricated froma mni mumof 1-5/16 inches O D.
x 0.083 inch (14 gauge) wall gal vanized steel tubing and shall be coated
with a custom formula of TA C pol yester powder coating in conformance with
the specifications outlined herein, after fabrication.

2.1.43 Power scape C i nbing Pole

Power scape clinmbing pole shall be fabricated froma m ni mum of 1-5/8 inches
O D. x 0.083 inch (14 gauge) wall gal vani zed steel tubing and shall be
coated with a customformula of TG C pol yester powder coating in
conformance with the specifications outlined herein, after fabrication. The
Power Scape clinbing pole shall include an entry archway in accordance with
t he specifications herein.

2.1.44 Power scape Crunch Bar

Power scape crunch bar shall be fabricated froma m ni numof 1-1/16 inches
O D. x 0.075 inch(15 gauge) wall gal vani zed steel tubing and shall be
coated with a customformula of TG C pol yester powder coating in
conformance with the specifications outlined herein, after fabrication.

2.1.45 Power scape Horizontal Ladders (Straight and Curved)

The horizontal |adder assenbly shall be fabricated froma m ni mumof 2-3/8
inches O D. x 0.095 inch (13 gauge) wall gal vani zed steel tubing and 3/16
inch formed hot rolled steel mounting tabs. The cross rungs shall be
fabricated froma mninumof 1-5/16 inches O D. x 0.083 inch (14 gauge)

wal | gal vani zed steel tubing. The | adder assenblies shall be an all wel ded
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construction which bolts directly into the uprights and shall be coated
with a customfornmula of TA C pol yester powder coating in conformance with
the specifications outlined herein, after fabrication

2.1.46 Power scape Horizontal and Inclined Loop Ladders

The horizontal | oop | adder assenblies shall be fabricated froma mini num
2-7/8 inches OD. x 0.134 inch wall galvani zed steel tubing rails with rung
| oops fabricated froma mininum 1-5/16 inches O D. x 0.083 inch (14 gauge)
wal | gal vani zed steel tubing. Each horizontal |oop |adder assenbly shall be
an all welded construction. Support legs for the "S" horizontal |oop |adder
shal |l be fabricated using 2-3/8 inches O D. x 0.095 inch (13 gauge) wal

gal vani zed steel tubing. Access |adders for attachments shall be fabricated
froma mninum 1-5/16 inches O D. x 0.083 inch (14 gauge) wall gal vani zed
steel tubing and rungs fabricated froma mninum 1-1/16 i nches x 0.075 inch
(15 gauge) wall gal vani zed steel tubing. The access | adder shall be an al
wel ded construction. All |adder assenblies and | egs shall be coated with a
custom formul a of TA C pol yester powder in conformance with the
specifications outlined herein, after fabrication

2.1.47 Power scape Criss Cross Overhead Loop Ladders

The horizontal |oop | adder assenblies shall be fabricated from2-7/8 inches
O D. x 0.203 inch wall galvani zed steel tubing rails with rung | oops
fabricated froma mninumof 1-1/16 inches O D. x 0.075 inch (15 gauge)
wal | gal vani zed steel tubing. Each | oop | adder assenbly shall be an al

wel ded construction. Al |adder and end rail assenblies shall be coated
with a custom formula of TA C pol yester powder in conformance with the
specifications outlined herein, after fabrication. The end rails shall be
fabricated to a m ninmumof 2-3/8 inches O D. x 0.095 inch (13 gauge) wal
gal vani zed steel tubing and 3/16 inch forned hot rolled steel nobunting
tabs. The end rails shall be an all wel ded assenbly and shall be coated
with a custom formula of TA C pol yester powder coating in conformance with
the specifications outlined herein, after fabrication

2.1.48 Rotationally Mol ded Crawl Tubes
2.1.48.1 24 Inch Inside D aneter

The mnimum 24 inch I.D. x 1/4 inch nom nal wall thickness tube and 1-7/8
i nches connecting panels shall be rotationally nolded |inear |owdensity
pol yet hyl ene confornming to the roto-nold specifications outlined herein
Tube sections shall be nplded so that all hardware connections are on the
outside of the tube with an internal connection

2.1.48.2 30 Inch Inside D ameter

The minimum 30 inch I.D. with 1/4 inch nom nal wall thickness tube shall be
rotationally nolded |inear | owdensity polyethylene conformng to the
specifications outlined herein. Tube sections shall be nolded so that al

har dwar e connections are on the outside of the tube. The connection of

mul tiple tube sections shall be an external overlap connection. The
entrance panel shall allow access to the crawl tube at an accessi bl e hei ght
of less than 8 inch as specified in the Anerican with Disabilities Act
(ADA) .

2.1.49 Power scape and Tot Ti me Rotationally Ml ded Rung Encl osure

Power scape & TotTine rotationally nolded rung encl osure shall be a m ni mum
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of 1-7/8 inches thick, color inpregnated |inear |ow density polyethyl ene
and shall conformto the rotationally nolded specifications outlined
herei n. Rung encl osure shall have 3 inch wi de slots.

2.1.50 Power scape and Tot Ti ne Metal Rung Encl osures

The rung encl osure shall be fabricated of a mininumof 1-5/16 inches O D. x
0.083 inch (14 gauge) wall gal vani zed steel tubing. The vertical rungs
shall be fabricated of 1-1/16 inches O D. x 0.075 inch (15 gauge) wall

gal vani zed steel tubing. The rung encl osure shall be an all wel ded assenbly
and shall be coated with a customformula of TG C pol yester powder coating
in conformance with the specifications outlined herein, after fabrication

2.1.51 Power scape Metal Panel Encl osures

The encl osure panels shall be fabricated froma m ni mum of 11 gauge (0.120
inch) hot rolled steel. The enclosure panel franme shall be fabricated from
a mnimmof 1-5/16 inches x 14 gauge (0.083 inch) wall and 1-1/16 inches x
15 gauge (0.075 inch) wall gal vani zed steel tubing. The encl osure panels
shall be an all wel ded assenbly doubl e powder coated with a customfornmul a
of TA C polyester in conformance with the specifications outlined herein,
after fabrication.

2.1.52 Power scape Ranps/ Connecting Wal ks Wt hout Incline

Power scape ranps/connecting wal ks w thout incline shall have a m ni mum
surface area of 2,861 square inches per six feet of ranp/connecting wal k
(available in 6 foot or 12 foot length). The ranp shall be fabricated from
a mnimmof 3/4 inch No. 9 regul ar carbon steel expanded metal in
conformance with the specifications outlined herein. The ranp franme shal
be fabricated from3/8 inch x 3-1/4 inches hot rolled steel with the

i nternedi ate supports fabricated from1/4 inches x 2-1/2 inches and 3/8
inch x 1 inch hot rolled steel. Each ranp section shall be a one-piece
wel ded assenbly. Handrails shall be fabricated froma mni mumof 1-5/16
inches O D. x 0.083 inch (14 gauge) wall gal vani zed steel tubing and 2

i nches square x 3/16 inch wall tubing outer franme, with vertical nenbers
fabricated of 1-1/16 inches O D. x 0.075 inch (15 gauge) wall gal vani zed
steel tubing. The handrails shall be an all wel ded assenbly and shall be
coated with a customformula of TG C pol yester powder in conformance with
the specifications outlined herein, after fabrication

2.1.53 Power scape 360 Degree Spiral Slide

The slide shall be a double wall, one-piece construction of color

i npregnated rotationally nolded linear |ow density polyethylene with a 1/4
i nch nomi nal wall thickness, with a factory installed canopy of the sane
specifications. The slide shall have a 12 inch long, flat entrance,
sit-down area. Sidewalls of the spiral slide shall be at |east 16 inches
hi gh, when neasured fromthe sliding surface. The outside dianmeter of the
slide shall be 66 inches. The slide helix shall be a full 360 degree cycle
and shall have a 20 inch long horizontal run out, to slow the user, before
exiting the slide. The slide access shall be made from 3/4 inch No. 9
regul ar carbon steel expanded metal in conformance with the specifications
outlined herein. Access stringers shall be nade froma mninumof 11 gauge
(0.120 inch thick) hot rolled flat steel. The access assenbly shall be an
all wel ded assenbly. Handrails shall be fabricated from1-5/16 inch O D. X
0.083 inch (14 gauge) wall gal vani zed steel tubing with vertical menbers
fabricated of 1-1/16 inch O.D. x 0.075 inch (15 gauge) wall gal vani zed
steel tubing. The handrails shall be an all wel ded assenbly and shall be
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coated with a customformula of TG C pol yester powder coating in
conformance with the specifications outlined herein, after fabrication. The
slide mast shall be al um num and permanently nolded into the slide during

t he nol di ng process. The slide shall include a ground socket to receive the
mast and an additional footbuck support. Al rotationally nol ded

pol yet hyl ene products shall conformto the rotationally nol ded
specifications outlined herein

2.1.54 Power scape and Tot Ti me Roatationally Ml ded Slides (Single and
Doubl e Wde, Tidal Wave and Runmble 'N Roll)

The slides shall be color inpregnated |inear |ow density pol yethyl ene and
shall conformto the rotationally nol ded specifications outlined herein
The bedway shall be at least 17-3/4 inches wide (inside) with sides that
are 6 inches high when neasured fromthe bedway surface. Al slides shal
be of double wall construction with a nomnal 1/4 inch wall thickness. The
entrance section shall have a flat "sit-down" area 17-3/4 inches w de x 12
i nches long. The side walls in this area shall be 20 inches high (neasured
fromthe slide surface) and shall be nolded into the entrance section. The
exit section of the bedway shall have a 40 inch radius for a snmooth
transition fromthe slide chute to the run-out area. The flat run-out area
shall be 20 inches long to slow the user for proper exit.

2.1.55 TotTime Rotationally Ml ded Curved Slide

The slide shall be color inpregnated |inear |ow density pol yethyl ene and
shall conformto the rotationally nol ded specifications outlined herein.
The bedway shall be 17-3/4 inches wide (inside) with sides that are 6
inches high at the top of the slide, tapering to 4-1/2 inches high at the
runout when neasured fromthe bedway surface. Al slides shall be of double
wal | construction with a 1/4 inch nominal wall thickness. The entrance
section shall have a flat "sit-down" area 17-3/4 inches wide x 12 inches
long. The side walls in this area shall be 20 inches high (neasured from
the slide surface) and shall be nolded into the entrance section. The exit
section of the bedway shall have a 40 inch radius for a smpoth transition
fromthe slide chute to the run-out area. The flat run-out area shall be 12
inches long to slow the user for proper exit.

2.1.56 Power scape Rotationally Ml ded Wshbone Slide

The slides and cross bar shall be color inpregnated linear |ow density
pol yet hyl ene and shall conformto the rotationally nol ded specifications
outlined herein. The Wshbone Slide shall be manufactured from 2
FlipSlides, one right exiting and one left exiting slide. The slides shal
be connected at the entrance region by a filler piece, manufactured of
linear |ow density polyethylene. The mounting bracket shall be 3/16 inch x
2-1/2 inches hot rolled steel, PVC coated in conformance with the
specifications herein. The vertical bar shall be a one-piece wel ded
assenbly and shall be coated with a custom fornula of TA C pol yester
powder, after fabrication in conformance with the specifications outlined
her ei n.

2.1.57 Power scape CyberslideM

Thi s patent-pendi ng one piece, rotationally nol ded slide shall feature
doubl e-wal I construction and shall be nanufactured from col or-i npregnated
linear |ow density polyethylene and shall conformto the roto-nold
specifications outlined herein. The overall nomi nal w dth of the one-piece
slide is 21 inches with a nominal length of 163-1/2 inches. The exit region
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shal | be upheld by supports, which are nolded into the slide. The exit

hei ght of the slide shall be no nore than 14-3/4 inches. The platform

hei ght shall be 8 feet. A matching double-walled hood is provided at the
entrance and shall be nolded fromthe same material as the slide bedway.
Both the nol ded slide and hood shall have images resenbling the interna
parts of a space ship nolded into the outer surfaces for inmginative play.
The undersi de of the slide shall have simlar inmges nolded into the
surface to provide both imagi native play and tactile stinmulation to users
at ground |l evel. The CyberSlided shall have a one-piece wel ded steel center
support assenbly; it shall be coated with a custom formula of TAC

pol yester powder after fabrication, in conformance with the specifications
outlined herein. An optional dual rotating ganme apparatus consists of nine
rot o- nol ded gane pieces attached to a frane. The frane shall be a one-piece
wel ded assenbly and shall be coated with a custom fornmula of TA C pol yester
powder, after fabrication in conformance with the specifications outlined
herein. For 5 feet-6 inches deck applications, the platformassenbly shal
be an all wel ded assenbly finished with the natte PVC coating per the
specifications herein. The upper platformshall have a m ni nrum of 890
square inches of surface area, and shall mamintain a full 49 inches center
to center spacing between the uprights. The upper platformfranme shall be
fabricated from3/16 inch x 3-1/2 inches hot rolled steel with internedi ate
supports fabricated from1/8 inch x 2-1/2 inches hot rolled steel. The
corner supports shall be fabricated from¥inch x 3-1/2 inches hot rolled
steel. The 8 feet upper platformshall be bolted directly to the upright
posts with four 3/8 inch dianeter cap screws in accordance with the

har dwar e specifications herein. The accessible steps shall have a m ni num
of 355 square inches of area per step and shall descend in increnents of 8
i nches or less, as specified by the Arericans with Disabilities Act (ADA)
down to a 5 feet-6 inch deck. Step stringers shall be nmade froma m ni mum
of 11 gauge (0.120 inch thick) hot rolled flat steel. A barrier rail shal
provi ded al ong both sides of the deck/step assenbly. Each barrier rai

shal | be a one-pi ece wel ded assenbly and shall be coated with a custom
formula of TA C pol yester powder, after fabrication in conformance with the
specifications outlined herein.

2.1.58 Concrete

Concrete shall conformto Section 02770 CONCRETE S| DEWALKS AND CURBS AND
GUTTERS

2.1.59 Col or

Col or shall be provided as foll ows:

Pl ast i Met a Deck

G een Dark Green Bl ue

Yel | ow Bl ue Dark Green
G een

2.2 EQUI PMENT
2.2.1 Configuration

Pl ay event configuration, platformheight, fall height, and naxi mum

equi pnment height shall be as indicated. Wen the configuration varies from
the play event shown, shop draw ngs defining the configuration shall be
provided to include the follow ng: equipnent |ayout with the use zone
perimeter; designated play surface spot el evations; naximm equi pnent
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hei ght spot el evations; platformspot elevations; protective barriers;
guardrails; bare or painted netal platformand slide bed orientation; and
play events in relationship to the playground | ayout.

2.2.2 Substitution

Substitutions will not be allowed and play events will not be sel ected

wi thout witten approval fromthe technical representative. Manufacturer
substitutions which increase the play event platform hei ght or maxi mum
equi prent hei ght shall be evaluated. The increased height requires
addi ti onal protective surfacing in accordance with paragraph FALL HEl GHT.

2.2.3 Pl at f or m Hei ght

Pl atform height is used to define the age group for age appropriate play
events and composite structures. To be age appropriate, the platform

hei ght shall neet the finished el evations of the age groups in the
foll owi ng paragraphs. For sonme play events platform hei ght and paragraph
FALL HEI GHT are the sane.

2.2.3.1 Pre- Toddl er Age Group

Pl atforns designed for children 12 through 24 nonths of age shall have a
fini shed el evati on a maxi num 36 i nches above the finished el evation of the
protective surfacing.

2.2.3.2 Toddl er Age G oup

Pl atforns designed for children 2 through 3 years of age shall have a
fini shed el evati on a maxi num 48 i nches above the finished el evation of the
protective surfacing.

2.2.3.3 Pre- School Age G oup

Pl atforns designed for children 3 through 5 years of age shall have a
fini shed el evati on a maxi num 48 i nches above the finished el evation of the
protective surfacing.

2.2.3.4 School - Age Age G oup

Pl atforns designed for children 5 through 8 years of age shall have a
fini shed el evati on a maxi num 72 i nches above the finished el evation of the
protective surfacing.

2.2.3.5 Pre-Teen Age G oup
Pl atforns designed for children 8 through 12 years of age shall have a
fini shed el evati on a maxi num 72 i nches above the finished el evation of the
protective surfacing.

2.2. 4 Protective Barrier and Guardrai
Protective barriers and guardrails shall be provided in accordance with
par agraph CHI LD SAFETY AND ACCESSI Bl LI TY STANDARDS. Thi s specification
establ i shes the protective barrier and guardrail requirenents for the
i nfant and pre-toddl er age group

2.2.4.1 Protective Barrier
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A protective barrier is defined as an encl osi ng devi ce around an el evat ed
surface that prevents both inadvertent and deliberate attenpts to pass

t hrough the device. The protective barrier for pre-toddler, toddler, and
pre-school age groups shall be provided on el evated surfaces a m ni num 30
i nches above the protective surfacing. The protective barrier for

school -age and pre-teen age groups shall be provided on el evated surfaces a
m ni mum 48 i nches above the protective surfacing. The protective barrier
shal |l conpletely surround the el evated surface except for the access or
egress route. As infants are not to be placed on an el evated surface, the
protective barrier for the infant age group shall be the same as the craw
wal | defined in paragraph MEASURI NG FALL HEI GHT.

PART 3 EXECUTI ON

3.

3.

1  SI TE PREPARATI ON
1.1 Fi ni shed Grade and Underground Utilities

The Contractor shall verify that finished grades are as indicated; the
snoot h gradi ng has been conpl eted in accordance with Secti on 02300
EARTHWORK; installation of the underground utilities through the area has
been conpleted in accordance with Section 02316 EXCAVATI ON, TRENCH NG AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS; installation of the stormdrai nage
system through the area has been conpleted in accordance with Section 02630
STORM DRAI NAGE SYSTEM  The | ocation of underground utilities and
facilities in the area of the operation shall be verified. Danmmge to
underground utilities and facilities shall be repaired at the Contractor's
expense.

1.2 Layout

The | ayout of the entire outdoor play area shall be staked before
excavation begins to include the following: all play event configuration
access and egress points; use zone perineters; hard surface areas and

pat hway wi dths; exterior plant material and planters; walls and fences; and
structures. Sufficient space shall be provided between all adjacent play
events and individual play events for play activities and circulation
Movi ng and rotating play events shall be |ocated away fromcirculation to
prevent collisions.

.1.2.1 Use Zone

The use zone is defined as the area beneath and i medi ately adjacent to a
play structure or equipnent that is designated for unrestricted circulation
around equi pnent; and on whose surface it is predicted that a user would
land when falling fromor exiting the equi pment, (paragraph CH LD SAFETY
AND ACCESSI Bl LI TY STANDARDS). Al so, the use zone is associated with the
following ternms; "Clear Area," and "Fall Zone". The use zone shall be free
of hard surfaces, objects or obstacles that a child could run into or fal
on top of and be injured. The use zone shall consist of protective
surfacing in accordance with the requirenents of Section 02791 PLAYGROUND
PROTECTI VE SURFACI NG Use zone perineters shall not overlap hard surfaces.

The use zone perineter shall meet or exceed the requirements of paragraph
CHI LD SAFETY AND ACCESSI BI LI TY STANDARDS. Use zone perineters shall not
overl ap except for certain play events as defined in ASTM F 1487.

.1.2.2 Shop Draw ngs

VWen the use zone perinmeter and play event configuration conflict with the
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3.

requi renents and paragraph CHI LD SAFETY AND ACCESSI BI LI TY STANDARDS, shop
draw ngs defining corrective neasures shall be submtted to include the
following: Adjustnment to the play event with the use zone perinmeter; use
zone perineter overlaps; hard surface area and pathway w dths; structures;
exterior plant material and planters; walls and fences; and bare or painted
netal platformand slide bed orientation to the direct sun

.1.3 Orientation

Bare or painted nmetal platforms and slide beds shall be oriented fromthe
direct sun; or shaded to reduce contact burn risk. Play events that
require orientation to adjacent play events or to neet visibility

requi renents shall be properly oriented.

.1.4 Obstructi ons Bel ow Ground

VWhen obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents shall be submtted for approval.

.2 | NSTALLATI ON

Play events shall be installed according to the manufacturer's
recomendati ons and as shown to nmeet the requirements of paragraph CHI LD
SAFETY AND ACCESSI BI LI TY STANDARDS

2.1 Pl ay Event Modification

Site nodifications of play events affect the coverage provided in paragraph
WARRANTY; therefore, play events and equi pnent shall not be nodified
wi thout the witten approval of the manufacturer

. 2.2 Pl astic Play Events

Pl astic and recycl ed plastic conponents shall be connected by stainless
steel hardware. The hardware shall be countersunk. Recycled plastic
nol ded as | unmber or wood-pol yner |unber shall be installed in accordance
with the manufacturer's reconmendati ons.

. 2.3 Foot i ngs

The top elevation of play event footings will be installed at the subbase
of the protective surfacing.

. 2.4 Mul tiple-Axis (Rotating) Sw ng

The multiple-axis (rotating) swing shall be |ocated away from ot her play
events and circulation. It shall not be attached to a composite structure.

. 2.5 Singl e- Axis (To-Fro) Swi ng

The single-axis (to-fro) swing shall be l|ocated on the perinmeter of the
outdoor play area. It shall not be attached to a composite structure.

.2.6 Slide

The required exit region clear area shall be provided in accordance with
ASTM F 1487.

2.7 Chain or Rope Ladder, dinber or Net dinber
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A chain or rope | adder; clinber; net clinber; and simlar conponents shall
be installed in the vertical position. Angled or arch positions are not
accept ed.

3.2.8 Conposite Structure

The conposite structure use zone perineter shall be conposed of the use
zone perineters of the play events that, when joined together, conprise the
conposite structure.

3.2.9 Fal | Hei ght
3.2.9.1 Cener al

The fall height is defined as the vertical distance between the finished
el evation of the designated play surface and the finished el evation of the
protective surfacing beneath it. For sone play events the fall height and
par agr aph PLATFORM HEI GHT are the sane. For sone play events the fall

hei ght and maxi mum equi pnrent hei ght are the same. When the furni shed play
event fall height varies fromthe play event shown, shop draw ngs defining
the revised depth or type of protective surfacing to neet or exceed the
requi renents of Section 02791 PLAYGROUND PROTECTI VE SURFACI NG shal | be
provi ded.

3.2.9.2 Measuri ng Fall Hei ght
EQUI PMENT MEASURI NG FALL HEI GHT

Conposite Structure: For a pl atform surrounded
by protective barriers,
neasure fromthe platform
finished el evation.

For a pl atform surrounded
by guardrails, neasure from
the guardrail top elevation.

Infant Crawl Area: A maxi mum 24 inch hei ght,
nmeasured fromthe cram wall
or barrier finished el evation.

Pl ayhouse, Noncl i nbabl e: Measure fromthe designated
pl ay surface finished el evation.

Spring Rocki ng Equi pnent: Measure fromthe seat top
el evati on.

Stationary Equi pnrent, Cinbable: Measure fromthe maxi mum
equi pment hei ght fi ni shed
el evati on.

Stationary Equi prrent, Noncli nbabl e: Measure fromthe designated
pl ay surface finished el evation.

Swi ng: Measure fromthe bottom of the
pi vot point.

3.2.10 SI GNAGE
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For playground areas other than CDC, durable pernmanent signage shall be
provided to identify the age group the equipnent is designed to
accommodate. Signage shall be in accordance with Section 10430 EXTERI OR
Sl GNAGE

3.3 RESTORATI ON AND CLEAN UP

VWen the operation has been conpleted, the Contractor shall clean up and
protect the site. Existing areas that have been damaged from the operation
shall be restored to original condition at the Contractor's expense.

3.3.1 Clean Up

The site and play events shall be cleaned of all materials associated with
the operation. Play events and surfaces shall be cleaned of dirt, stains,
filings, and other blenishes occurring from shipnent and installation

Cl eani ng net hods and agents shall be as recomrended by the nanufacturer
Required | abeling shall be undanaged and visible in accordance wth

par agr aph EQUI PMENT | DENTI FI CATI ON

3.3.2 Prot ecti on

The area shall be protected as required or directed by providing barricades
and signage. Signage shall be in accordance with Section 10430 EXTERI OR
S| GNAGE

3.3.3 Di sposal of Materials

Excess and waste material shall be renpved and di sposed of f Gover nnment
property.

3.4 PLAYGROUND ACCEPTANCE
3.4.1 Child Safety and Accessibility Eval uation

When the protective surfacing is installed the play events and protective
surfacing shall be thoroughly inspected and neasured to verify the

pl ayground meets manufacturer's reconmmrendations, paragraph CH LD SAFETY AND
ACCESSI BI LI TY STANDARDS, and paragraph FALL HElI GHT. The play events shal
be age appropriate for the age group using themin accordance with

par agr aph PLATFORM HEI GHT. Determ ne 1) secure anchoring; 2) all hardware
and connectors are tight; 3) all hardware and connectors require tools to

| oosen; 4) all hooks are closed; 5) head and neck entrapnent; 6) sharp

poi nts, edges, and protrusions; 7) entanglement; 8) pinch, crush, and shear
points; 9) suspended hazards; 10) all conponent holes are filled; and 11)
recycled plastic conmponents used as | oad bearing structural nmenbers. Use
zone di stances shall be measured to determne the area is free of hard
surfaces, objects or obstacles. Determ ne exceptions to use zone overl aps
occur in accordance w th paragraph USE ZONE. Play event fall height shal
be measured and conpared to critical height value for thickness of
installed protective surfacing. The slide exit region shall have the
required clear zone. Play events and surfaces shall be properly oriented.
Chain, rope, net clinbers or simlar conponents shall be installed in a
vertical position. Swi ng seat clearances shall be neasured while occupied
by a naxi mum user for the age group using the equiprment. Warning |abels
and manufacturer identification |labels shall be visible in accordance with
par agraph EQUI PMENT | DENTI FI CATION. Pl ay events that do not conply shal

be reinstalled. Fasteners, anchors, hardware and | abels that do not conply

wpl261 SECTI ON 02882 Page 28



Grand Forks Phase 1 Levees

shal | be replaced. Ensure positive drainage for the area and the | owest
el evation of protective surfacing subgrade has been provided. A witten
report describing the results of the evaluation shall be provided.

3.4.2 Spare Parts

Pl ay event and equi pnent spare parts provided by the manufacturer shall be
furni shed.

3.4.3 Mai nt enance | nstruction

The manufacturer's operation and mai nt enance nmanual describing the
recommended preventive nmai ntenance, inspection frequency and techni ques,
peri odi ¢ adjustnents, lubricants, and cleaning requirenents shall be

f ur ni shed.

3.5 RE- | NSTALLATI ON
When re-installation is required, acconplish the following: Re-install the
product as specified. Provide new replacenent naterials supplied by the
manuf acturer. Material acquisition of replacement parts is the
responsibility of the Contractor. Damage caused by the failed installation
shall be repaired at the Contractor's expense.

-- End of Section --
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SECTI ON 02915

TRANSPLANTI NG EXTERI OR PLANT MATERI AL

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NURSERY AND LANDSCAPE ASSOCI ATI ON (ANLA)
ANLA Z60. 1 (1996) Nursery Stock
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A300 (1995) Tree Care QOperations - Trees,
Shrubs and ot her Wody Pl ant Mai nt enance

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

ASTM C 602 (1995a) Agricultural Limng Materials

ASTM D 3776 (1996) Mass per Unit Area (Weight) of
Fabri c

ASTM D 4491 (1999) Water Perneability of Geotextiles
by Permittivity

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength
of Geotextiles

ASTM D 4632 (1991; R 1996) Grab Breaking Load and
El ongati on of Ceotextiles

ASTM D 4751 (1999) Determ ning Apparent Opening Size
of a Ceotextile

ASTM D 4833 (1988; R 1996el) Index Puncture Resistance
of Ceotextiles, CGeormenbranes, and Rel ated
Product s

ASTM D 4873 (1997) Identification, Storage, and
Handl i ng of Geosynthetic Rolls

ASTM D 4972 (1995a) pH of Soils

ASTM D 5034 (1995) Breaking Strength and El ongation of

Textile Fabrics (G ab Test)

ASTM D 5035 (1995) Breaking Force and El ongati on of
Textile Fabrics (Strip Method)
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ASTM D 5268 (1992; R 1996) Topsoil Used for

Landscapi ng Pur poses

ASTM D 5883 (1996el) Use of Rotary Kiln Produced

1.2

Expanded Shale, Clay or Slate (ESCS) as a
M neral Amendnent in Topsoil Used for
Landscapi ng and Rel at ed Purpose

SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:

wp1261

SD-01 Data

Geosynt hetics; GA

Manufacturer's literature including physical characteristics,
application and installation instructions.

Equi pnent; GA

A listing of equipnment to be used for the transplanting
operation,including size nodel, year and type of nechanical tree
transpl anti ng equi pnent.

Transpl anting Plan; GA

Met hods to be used for each plant species to be transpl anted
ensuring survivability.

Pl ant Establishnent Period; GA

Cal endar tinme period for the plant establishment period. Wen
there is nore than one establishnent period, the boundaries of the
pl anted areas covered for each period shall be described.

Mai nt enance Record; GA

Mai nt enance work perforned, quantity of plant |osses, and
repl acenents; and di agnosis of unhealthy plant naterial.

SD- 04 Dr awi ngs

Fi ni shed Grade and Topsoil; GA
Underground Wilities; GA

Del i vered Topsoil; GA
Obstructi ons Bel ow Ground; GA

Fi ni shed grade status; |ocation of underground utilities and
facilities; and availability of topsoil fromthe stripping and
stock piling operation.

SD- 09 Reports

Soil Test; GA
Percol ati on Test; GA
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Recycl ed Conpost; GA

Certified reports of inspections and |aboratory tests, prepared
by an i ndependent testing agency, including analysis and
interpretation of test results. Each report shall be properly
identified. Test nethods used and conpliance with recogni zed test
standards shall be descri bed.

SD- 13 Certificates

Topsoi | ; GA
Fertilizer; GA

Soil Conditioner; GA
pH Adj uster; GA

Prior to delivery of materials, certificates of conpliance
attesting that materials neet the specified requirenents.
Certified copies of the material certificates shall include the
fol | owi ng.

For itens listed in this section:

1) Certification of recycled content or

2) Statenent of recycled content.

3) Certification of origin including the nane, addresses and
t el ephone nunber of manufacturer

a. Topsoil. Particle size, pH, organic matter content,
textural class, soluble salts, chem cal and mechani cal anal yses.

b. Fertilizer. Chem cal analysis and conposition percent.
c. Soil Conditioner. Conposition and source.

d. pH Adjuster. Calciumcarbonate equival ent and sieve
anal ysi s.

e. Pesticide. EPA registration nunber and regi stered uses.
SD-19 Operation and Mi ntenance Manual s
Mai nt enance I nstructions; GA

Instruction for care of installed plant material during initia
est abl i shnent period and | ong term care.

1.3 TRANSPLANTI NG PLAN

A transplanting plan shall be submtted and shall delineate nethods and
tinmes for root pruning, digging, balling, renoving, storing, transporting,
pl anting, watering, and mmintenance to ensure survivability. The plan
shal | al so include equipnent, anti-desiccant and pesticides to be used. A
listing of the plant material to be transplanted shall be provided by
comon nane and botani cal name as |isted under "Nonenclature" in ANLA Z60.1
; classification; caliper; and height.

1.4 PLANT MATERI AL SURVI VABI LI TY

Plant material survivability shall be determ ned by growi ng condition; root
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pruni ng and transplanting nethod to naintain a healthy root system and
recovery of |eaves or needles with the crown in good balance with the trunk
free from di sfigurenent or abrasion.

1.5 DECI DUCUS TREES

A "P1" height to caliper relationship shall be naintained in accordance
with ANLA Z60.1. Height of branching shall bear a relationship to the size
and species of tree and with the crown in good balance with the trunk. The
trees shall not be "poled" or the | eader renpved.

1.5.1 Singl e stem

The trunk shall be reasonably straight and symetrical with crown and have
a persistent main | eader. The formof growh desired shall be as indicated.

1.5.1.1 Speci men

The tree shall be well branched and pruned naturally according to the
species. The formof growh desired, which nmay not be in accordance with
natural growh habit, shall be as indicated.

1.5.2 Protection During Transpl anting

Plant material shall be protected during transplanting to prevent

desi ccati on and damage to the branches, trunk, and root system Branches
shall be protected by tying-in. Exposed branches shall be covered during
transport. The root area shall be treated with gels containing mycorrhiza
fungi inoculum Plant material shall be undanaged, well shaped, vigorous
and healthy with a well-branched root system free fromdisease, harnfu

i nsects and insect eggs, sun-scald injury, disfigurenent or abrasion after
transplanting. Plant naterial show ng desiccation, abrasion, sun scald
injury or structural branching damage shall be replaced at no cost to the
gover nment .

1.6 DELI VERY OF MATERI ALS

1.6.1 Del i vered Topsoi
Prior to the delivery of any topsoil, the availability of topsoil shall be
verified in paragraph TOPSO L. A soil test shall be provided for delivered
topsoil.

1.6.2 Soi | Anmendnent s
Soi |l amendnments shall be delivered to the site in the original, unopened
cont ai ners bearing the manufacturer's chenical analysis. |In lieu of
contai ners, soil amendnents nay be furnished in bulk. A chemical analysis
shal | be provided for bul k deliveries.

1.6.3 Pesticide Materia
Pesticide material shall be delivered to the site in the original, unopened
contai ners bearing |legible |abels indicating the Environnental Protection
Agency (EPA) registration number and the manufacturer's registered uses.

1.7 PLANT MATERI AL | DENTI FI CATI ON

Plant material to be transplanted shall be tagged and/or shown on draw ngs.
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Transpl anted plant nmaterial shall be delivered with attached, durable,
wat er pr oof | abels and weather-resistant ink or inprinted tags, stating the
correct botanical plant name and size.

1.8 I NSPECTI ON OF MATERI ALS

Materials shall be inspected for conpliance wi th paragraph PRODUCTS,

par agr aph PLANT MATERI AL SURVI VABI LI TY and par agraph PLANT MATERI AL

| DENTI FI CATI ON.  Open soil amendnent containers or wet soil amendnents
shall be rejected. Topsoil that contains slag, cinders, stones, |unps of
soil, sticks, roots, trash or other material l|arger than 1-1/2 inch

di anmeter shall be rejected. Topsoil that contains viable plant nateria
and plant parts shall be rejected. Unacceptable material shall be renoved
fromthe job site.

1.9 STORAGE OF MATERI ALS

Storage of material shall be in designated areas. Soil amendnents shall be
stored in dry locations and away from contani nants. Chenical treatnent
material shall be stored according to manufacturer's instructions and not
with planting operation nateri al

1.10 HANDLI NG OF MATERI ALS

Materials shall not be dropped fromvehicles. Plant nmaterial shall be
transported w thout scarring trunks or deform ng crown branching.
Materials found to be in unacceptable condition shall be replaced at no
addi ti onal cost to the Government.

1.11 TI VE LI M TATI ON

The tine [imtation fromdigging, renoving, transporting, to installing
transpl anted plant nmaterial shall be the sane day. The tine limtation
between installing the plant material and placing the nulch shall be a
maxi mum 48 hours.

1.12 WARRANTY

Transpl anted plant material shall have a warranty for survivability as
defined in paragraph PLANT MATERI AL SURVI VABI LI TY, and plant growth to be
in a vigorous growi ng condition for a minimum®6 nonth period for plants

ot her than specinen trees and a mninum 12 nonth cal endar tinme period for
speci men trees. The warranty of plant growth shall be provided regardl ess
of the contract time period. Wen the transplanted plant material is
determ ned to be unhealthy in accordance w th paragraph PLANT ESTABLI SHVENT
PERI OD, it shall be replaced once under this warranty.

PART 2 PRODUCTS
2.1 TOPSO L

Topsoil shall be as defined in ASTM D 5268. \When avail abl e, the topsoi
shall be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK. Wien additional topsoil is

requi red beyond the avail able topsoil fromthe stripping operation, topsoi
shal | be delivered and anended as recomrended by the soil test for the
plant material specified. Topsoil shall be free fromslag, cinders,
stones, lunps of soil, sticks, roots, trash or other naterial over a

m nimum 1-1/2 inch diameter. Topsoil shall be free fromviable plants and
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pl ant parts.
2.2 SO L AVENDVENTS

Soi |l amendnments shall consist of pH adjuster, fertilizer, organic materia
and soil conditioners neeting the followi ng requirenents. Vermculite is
not permtted.

2.2.1 pH Adj ust er

The pH adjuster shall be an agricultural linmng material in accordance with
ASTM C 602. These materials nay be burnt |ine, hydrated |inme, ground

i mestone, or shells. The pH adjuster shall be used to create a favorable
soil pH for the plant nmaterial specified.

2.2.2 Li nest one

Li mestone material shall contain a mninum cal ci um carbonate equival ent of
80 percent. Gradation: A mnimm 95 percent shall pass through a No. 8
sieve and a m ni mum 55 percent shall pass through a No. 60 sieve. To raise
soil pH, ground linmestone shall be used.

2.2.3 Hydrated Lime

Hydrated linme shall contain a mnimum cal ci um carbonate equi val ent of 110
percent. Gradation: A mninum 100 percent shall pass through a No. 8
sieve and a mnimum 97 percent shall pass through a No. 60 sieve.

2.2.4 Burnt Line

Burnt |ime shall contain a mninumcal cium carbonate equival ent of 140
percent. Gradation: A mininum 95 percent shall pass through a No. 8 sieve
and a mni mum 35 percent shall pass through a No. 60 sieve.

2.2.5 Fertilizer

The nutrients ratio shall be 5 percent nitrogen, 10 percent phosphorus, and
5 percent potassium Fertilizer shall be controlled rel ease, commercia
grade, suitable for use on newWy transplanted plant material; free flow ng,
pellet or tablet form wuniformin conposition; and consistent with a
prescribed nitrogen-phosphorus-potassiumratio.

2.2.6 Organic Materia

Organic material shall consist of either bonermeal, peat, rotted nmanure,
deconposed wood derivatives, recycled conmpost, or worm castings.

2.2.6.1 Boneneal
Boneneal shall be a finely ground, steaned bone product containing froma
mnimum 2 to a maxi mum 4 percent nitrogen and a mininum 16 to a maxi mum 40
percent phosphoric acid.

2.2.6.2 Rotted Manure
Rotted nanure shall be unl eached horse, chicken, or cattle manure
contai ning a maxi num 25 percent by volume of straw, sawdust, or other

beddi ng materials. Mnure shall contain no chenicals or ingredients
harnful to plants. The manure shall be heat treated to kill weed seeds and
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shal |l be free of stones, sticks, and soil
2.2.6.3 Decomposed Wbod Derivatives

Decomposed wood derivatives shall be ground bark, sawdust, or other wood
waste material free of stones, sticks, and toxic substances harnful to
plants, and stabilized with nitrogen

2.2.6.4 Recycl ed Conpost

Conpost shall be a well-deconposed, stable, weed free organic matter
source. It shall be derived fromfood, agricultural, or industria
residual s; biosolids (treated sewage sludge); yard trimmngs; or
source-separated or mxed solid waste. The conpost shall possess no

obj ectionabl e odors and shall not resenble the raw material fromwhich it
was derived. The material shall not contain substances toxic to plants.
Gradation: The compost material shall pass through a 3/8 inch screen,
possess between a minimum 5.5 to a nmaxi num 8.0 pH, and have a noisture
content between a mninum 35 and a nmaxi rum 55 percent by weight. The
material shall not contain nore than a naxi mum 1 percent by wei ght of
man- made foreign matter. Conpost shall be cleaned of plastic materials a
m ni mum 2 i nches in | ength.

2.2.6.5 Wor m Cast i ngs

Worm casti ngs shall be screened fromworns and food source and shall be
conmer ci al | y packaged.

2.2.7 Soi|l Conditioner

Soil conditioner shall be sand, super absorbent polyners, calcined clay, or
gypsum for single use or in conbination to neet topsoil requirenents for
the plant material specified.

2.2.7.1 Sand

Sand shall be clean and free of toxic materials. Gadation: A mnimm 95
percent by weight shall pass a No. 10 sieve and a mininum 10 percent by
wei ght shall pass a No. 16 sieve. Geensand shall be balanced with the

i nclusion of trace nmnerals and nutrients.

2.2.7.2 Super Absorbent Pol yners

To inprove water retention in soils, super absorbent polyners shall be
sized at a maxi mum 1000 m crons. Polymers shall be added as a soi
amendnment and be cross-Ilinked pol yacrylamide with an absorption capacity of
a mnimum 250 to a maxi mum 400 tines its weight.

2.2.7.3 Cal ci ned d ay
Granul ar particles shall be produced fromnmontnorillonite clay calcined to
a mnimumtenperature of 1200 degrees F. Gradation: A mnimm 90 percent
passing No. 8 sieve; a mnimm 99 percent shall be retained on No. 60
sieve; and a maxi num 2 percent shall pass a No. 100 sieve. Bulk density:
A maxi mum 40 pounds per cubic foot.

2.2.7.4 Gypsum

Gypsum shall be commrercial ly packaged, free flow ng, and a mi ni mum 95
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percent cal ciumsulfate by vol une.
2.2.7.5 Expanded Shale, Cay, or Slate (ESCS)

Rotary kiln produced ESCS material shall be in conformance with ASTM D 5883.
2.3 MJILCH

Mul ch shall be free fromweeds, nmold, and other deleterious materials.
Mul ch materials shall be native to the region. Rotted manure is not
recommended to be used as a nul ch because it woul d encourage surface
rooting of the plant material and weeds.

2.3.1 Shr edded Bar k

Local ly shredded material shall be treated to retard the growh of nmold and
fungi .

2.4 GEOSYNTHETI CS

CGeosynt hetics shall be defined as a product manufactured in accordance with
ASTM D 3776, ASTM D 4491, ASTM D 4533, ASTM D 4632, ASTM D 4751, ASTM D 4833

and ASTM D 4873, ASTM D 5034 or ASTM D 5035. It shall be referred to as
products manufactured for use as weed barriers, drainage natting, root
barriers, or soil enhancement systens.

2.5 METAL STAKI NG AND GUYI NG MATERI AL

Met al shall be al umi num or steel consisting of recycled content made for
hol di ng plant material in place.

2.5.1 Braci ng Stakes
Met al bracing stakes may be hollow or solid and shall be a mnimum1 inch
diameter and a minimum 8 feet long. Stake shall be set without damagi ng
rootball and be capabl e of supporting the tree adequately.

2.5.2 Metal Ground Stakes

Met al ground stakes shall be a minimum 1/2 inch diameter and a nini mum 3
feet |ong.

2.5.3 Earth Anchor

Metal earth anchors shall be a minimum 1/2 inch dianeter and a ni ni nrum 2
feet |ong.

2.5.4 Guying Materia
Metal guying naterial shall be a mninmm 12 gauge wire. Milti-strand cable
shall be woven wire. Quying material tensile strength shall conformto the
size of tree to be held firmy in place.

2.5.5 Tur nbuckl e

Met al turnbuckl es shall be gal vani zed or cadm um pl ated steel, and shall be
a mnimm 3 inches long with closed screw eyes on each end. Screw thread
tensile strength shall conformto the size of tree to be held firmy in

pl ace.
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2.6 RUBBER GUYlI NG MATERI AL

Rubber chafi ng guards, consisting of recycled material, shall be used to
protect tree trunks and branches when metal guying material is applied.

The material shall be the sane col or throughout the project. Length shal
be a minimum 1.5 tines the circunference of the plant trunk at its base.

2.7 FLAG

Plastic flag material shall be used on guying material. It shall be a
m nimum 6 i nches long. Tape color shall be consistent and visually
conplimentary to the entire project area. The tape color shall neet
pedestrian visual safety requirenments for day and night.

2.8 MYCORRHI ZAL FUNG | NOCULUM

Mycorrhi zal fungi inoculum shall be composed of nultiple-fungus inoculum as
recommended by the manufacturer for the plant material specified.

2.9 WATER

Unl ess ot herwi se directed, water shall be the responsibility of the
Contractor. Water shall be potable or supplied by an existing irrigation
system

2.10 PESTI Cl DE

Pesticide shall be insecticide, herbicide, fungicide, nematocide,
rodenticide or mticide. For the purpose of this specification a soi
fum gant shall have the same requirenents as a pesticide. The pesticide
material shall be EPA regi stered and approved.

PART 3 EXECUTI ON
3.1 TRANSPLANTED PLANT MATERI AL TI ME AND CONDI TI ONS
3.1.1 Deci duous Pl ant Material Tine

Deci duous plant material shall be transplanted fromApril 1 to June 15 and
August 15 to Novenber 1.

3.1.2 Transpl anti ng Conditions

Al'l transplanting operations shall be performed only during periods when
beneficial results can be obtained. Wen drought, excessive npisture,
frozen ground or other unsatisfactory conditions prevail, the work shall be
st opped when directed. When special conditions warrant a variance to al
transpl anti ng operations, proposed transplanting tines shall be submtted
for approval. The installing site for the plant nmaterial shall be prepared
and excavated in accordance w th paragraph | NSTALLI NG SI TE PREPARATI ON and
par agraph | NSTALLI NG SI TE EXCAVATI ON, prior to renoving the plant materi al

3.1.3 Underground Wilities
The | ocation of underground utilities and facilities at both the renoval

and installing sites shall be verified and narked. Danmage to underground
utilities and facilities shall be repaired at the Contractor's expense.
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3.1. 4 Protecti ng Existing Vegetation

VWen there are established | awns at both the renoval and installing sites,
the turf shall be covered and/or protected during the operation. Existing
trees, shrubs, and plant beds at both the renoval and installing site that
are to be preserved shall be barricaded along the dripline. The area shal
be barricaded and protected from damage by a tree barricade or other
neasure. Damage to existing plant material shall be nmitigated by the
Contractor at no additional cost to the Governnent. Damage shall be
accessed by a state certified arborist or other approved professional using
the National Arborist Association's tree valuation guideline.

3.1.5 Installing Site Tests
3.1.5.1 Percol ati on Test

Test for percolation shall be done to determi ne positive drai nage of plant
pits and beds at the installing site. A positive percolation shall consist
of a mnimum1 inch per 3 hours; when a negative percolation test occurs, a
shop drawi ng shall be submtted indicating the corrective neasures.

3.1.5.2 Soi |l Test

Del i vered topsoil, excavated plant pit soil, and stockpiled topsoil shal
be tested in accordance with ASTM D 5268 and ASTM D 4972 for determ ning
the particle size, pH organic matter content, textural class, chem ca
anal ysis, soluble salts analysis, and nechanical analysis. Sanple
collection onsite shall be randomover the entire installing site. Sample
collection for stockpiled topsoil shall be at different levels in the
stockpile. The soil shall be free fromdebris, noxious weeds, toxic
substances, or other materials harnful to plant growth. The test shal
determ ne the quantities and type of soil anendnents required to nmeet |oca
growi ng conditions for the plant material to be transpl anted.

3.1.6 Plant Material Preparation and Handling
3.1.6.1 Root Pruni ng

Large canopy and specimen plant material shall be root pruned a m ni mum of
one year before transplanting. Mnimmroot ball sizes shall be in
accordance with ANLA 7Z60.1. Medium sized plant material shall be spaded or
hand dug prior to renoval. A sharp spade shall be used to cut straight
down a mini mum of 18 i nches deep

3.1.6.2 Plant Material Preparation

Plant material designated for transplanting shall be watered thoroughly
several days before root pruning, digging or noving. Broken or interfering
growm h shall be pruned. Large canopy and specinen plant material shall be
wire balled and burl apped. Trees shall be lifted by the use of tree
straps. Canopy and evergreen trees up to a maxi num 12 i nches caliper shal
be transplanted by the | argest available tree spade in order to reduce
shock. The installing site for the plant material shall be prepared and
excavated in accordance with paragraphs: Transplanting Plant Material Tine
and Conditions, Installing Site Preparation, and Installing Site
Excavation, prior to noving the plant material.

3.1.6.3 Tree Spadi ng
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The foll owing mnimum si ze spades shall be used for trees sized as neasured
at caliper; 6 inches above the ground for trees 4 inches in dianeter or
smal l er, 12 inches above the ground for trees with a larger dianeter.

Tree Spade Deci duous Tree

Si ze

M ni mum Mnimm 2 inch to

44 inch Maxi mum 3 inch cali per
M ni mum M nimum 3 inch to

66 inch Maxi mum 5 inch cali per
M ni mum Mnimm6 inch to

85 inch Maxi mum 8 inch cali per

3.1.6.4 Cal i per

The cal i per shall be measured at a minimum 6 inch hei ght above the ground
surface for trees up to a maxinum4 inch caliper. The caliper shall be
measured at a mininum 12 i nch hei ght above the ground surface for trees
with a larger caliper.

3.2 | NSTALLI NG SI TE PREPARATI ON
3.2.1 Fi ni shed Grade and Topsoi

The Contractor shall verify that finished grades are as indicated on

drawi ngs, and that the placing of topsoil, the snooth grading, and the

conpaction requirenments have been conpleted in accordance with Section 02300
EARTHWORK, prior to the conmencenent of the transpl anting operation

3.2.2 Layout

Plant material installing sites and bed outlines shall be staked on the
project site before any excavation is made. Plant material |ocations nay
be adjusted to neet field conditions.

3.3 | NSTALLI NG SI TE EXCAVATI ON
3.3.1 Obstructi ons Bel ow G ound

When obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents to plant material |ocation, and planting nethod shal
be submitted for approval.

3.3.2 Turf Rempoval and Repl acenent

Where the installation operation occurs in an existing |awn area, the turf
shal |l be renpved fromthe excavation area to a depth that will ensure the
renoval of the entire root system

3.3.3 Pl ant Pits

Plant pits shall be dug to a depth equal to the height of the root ball as
neasured fromthe base of the ball to the base of the plant trunk. Plant
pits shall be dug a minimumof 3 to a maximum5 tinmes the diameter of the
root systemto allow for root expansion. The pit shall be constructed with
sides sloping towards the base as a cone, to encourage well-aerated soil to
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be available to the root systemfor favorable root growh. Cylindrica
pits with vertical sides shall not be used. Pits shall be dug i mediately
before plants are placed in the pit.

3.4 | NSTALLATI ON
3.4.1 Setting Plant Materia

Plant material shall be set plunb and held in position until sufficient

soil has been firmy placed around root systemor ball. In relation to the
surroundi ng grade, the plant material shall be set even with the grade at
which it was grown. The root system shall be spread out and arranged in
its natural position. Damaged or girdled roots shall be renoved with a
clean cut. The beginning of the root flare shall be visible at soil |eve
when the tree is planted, since it is critical not to plant the tree too
deep. The follow ng shall be perforned:

Plunmb tree and backfill half of the hole.

Water the hole to collapse air pockets and forma soupy m xture.
Backfill and gently firmsoil

Cl ear soil mounded agai nst trunk

OO0 ToD

3.4.2 Root Barriers

Tree root barriers shall be installed as indicated in the contract
docunents and as recommended by the manufacturer. Tree root barriers shal
be used for trees located up to a maximum 6 feet from paved surfaces or
structures.

3.4.3 Backfill Soil M xture

The backfill soil mxture may be a nmix of topsoil and soil amendnents

suitable for the plant material specified. Wen practical, the excavated
soil fromthe plant pit that is not anended provides the best backfill and
shall be used. Fertilizer shall not be used in the backfill soil mxture.

3.4.4  Addi ng Mycorrhizal Fungi |nocul um

Mycorrhi zal fungi inoculum shall be added as recomrended by the
manuf acturer for the plant material specified.

3.4.5 Backfill Procedure

Prior to backfilling, all netal, wood, synthetic products, or treated
burl ap devices shall be renpved fromthe ball or root system avoiding
damage to the root system The backfill procedure shall renove air pockets

fromaround the root system Biodegradable burlap and tying material shal
be carefully opened and fol ded back fromthe top a mnimum 1/3 depth from
the top of the root ball. For plant material in biodegradabl e containers
the container shall be split prior to setting the plant wth container

The plant material shall be carefully renpved fromcontainers that are not
bi odegr adabl e.

3.4.5.1 Earth Berm
An earth berm consisting of backfill soil mxture, shall be formed with a

m ni mum 4 inch height around the edge of the plant pit to aid in water
retention and to provide soil for settling adjustnents.
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3.4.6 Pl ant Bed

Plant material shall be set in plant beds according to the draw ngs.
Backfill soil mixture shall be placed on previously scarified subsoil to
conpletely surround the root balls, and shall be brought to a smpoth and
even surface, blending to existing areas. Earth berns shall be provided.
Pol ymers shall be spread uniformly over the plant bed and in the planting
pit as recommended by the nanufacturer and thoroughly incorporated into the
soil to a maxi mum 4 inch depth.

3.4.7 Wat eri ng

A regul ar watering schedul e shall be established. Slow deep watering shal
be used. Plant pits and plant beds shall be watered i mediately after
backfilling, until conpletely saturated. Run-off and puddling shall be
prevented. Watering of other plant material or adjacent areas shall be
prevent ed.

3.4.8 St aki ng and Quyi ng

Staking will be required when trees are unstable or will not remain set due
to their size, shape, or exposure to high wind velocity.

3.4.8.1 One Braci ng Stake

Trees 4 to 6 feet high shall be firmly anchored in place with one bracing
stake. The bracing stake shall be placed on the side of the tree facing
the prevailing wind. The bracing stake shall be driven vertically into
firmground and shall not injure the ball or root system The tree shal
be held firmy to the stake with a double strand of guying material. The
guying naterial shall be firmy anchored at a ninimum 1/2 tree hei ght and
shal |l prevent girdling. A chafing guard shall be used when nmetal is the
guyi ng materi al

3.4.8.2 Two Braci ng Stakes

Trees from6 to 8 feet height shall be firmy anchored in place with 2
braci ng stakes placed on opposite sides. Bracing stakes shall be driven
vertically into firmground and shall not injure the ball or root system
The tree shall be held firmy between the stakes with a double strand of
guying material. The guying material shall be firmy anchored at a m ni num
1/2 tree height and shall prevent girdling. Chafing guards shall be used
when netal is the guying materi al

3.4.8.3 Three Ground Stakes

Trees over a mninmm 8 feet height and |l ess than a maxi mum 6 inch cali per
shall be held firmy in place with 3 bracing or ground stakes spaced at
equal intervals around the tree. Gound stakes shall be avoided in areas
to be nowed. Stakes shall be driven into firmground outside the earth
berm The guying material shall be firmy anchored at a nminimm1/2 tree
hei ght and shall prevent girdling. For trees over a mininum 3 inch

di ameter at breast height, turnbuckles shall be used on the guying nateria
for tree straightening purposes. One turnbuckle shall be centered on each
guy line. Chafing guards shall be used when nmetal is the guying materi al

3.4.9 Deadrmen or Earth Anchors

Trees over a minimum 6 inch caliper shall be held firmy in place with wood

wpl261 SECTI ON 02915 Page 16



Grand Forks Phase 1 Levees

3.

3.

deadnen buried a mninmum 3 feet in the ground or netal earth anchors.

Mul ti-strand cabl e guying material shall be firmy anchored at a m ni mum
1/2 tree height and shall prevent girdling. Turnbuckles shall be used on
the guying material for tree straightening purposes. One turnbuckle shal
be centered on each guy line. Chafing guards shall be used.

.4.10 Fl ags

A flag shall be securely fastened to each guy line between the tree, stake,
deadnen, or earth anchor. The flag shall be visible to pedestrians.

.5 FI NI SHI NG

.5.1 Pl ant Materia

Prior to placing mulch, the installed area shall be uniformy edged to
provide a clear division line between the planted area and the adjacent
turf area, shaped as indicated. The installed area shall be raked and
snoot hed whil e naintaining the earth berns.

.5.2 Pl aci ng Geosynt hetics

Prior to placing mulch, geosynthetics shall be placed as indicated in the
constructi on docunents and in accordance with the manufacturer's
reconmendat i ons.

.5.3 Pl aci ng Mul ch

The pl acenent of nmulch shall occur a maxi mum of 48 hours after planting.
Mul ch, used to reduce soil water |oss, regulate soil tenperature and
prevent weed growth, shall be spread to cover the installed area with a

m nimum 4 inch uni formthickness. Milch shall be kept out of the crowns of
shrubs, ground cover, and vines and shall be kept off buildings, sidewalks
and other facilities.

.5.4 Pr uni ng

Pruni ng shall be acconplished by trained and experienced personnel. The
pruni ng of trees and pal ms shall be in accordance with ANSI A300. Only
dead or broken material shall be pruned frominstalled plants. The typica
growm h habit of individual plant nmaterial shall be retained. Cean cuts
shall be nade flush with the parent trunk. |Inproper cuts, stubs, dead and
br oken branches shall be renoved. "Headback" cuts at right angles to the
line of growmth will not be permtted. Trees shall not be poled or the

| eader renoved, nor shall the | eader be pruned or "topped of f".

.6 MAI NTENANCE DURI NG TRANSPLANTI NG OPERATI ON

Installed plant naterial shall be nmaintained in a healthy grow ng
condition. Maintenance operations shall begin i mediately after each plant
is installed to prevent desiccation and shall continue until the plant

est abl i shnent period commences. Installed areas shall be kept free of
weeds, grass, and other undesired vegetation. The maintenance includes

mai nt ai ni ng the mulch, watering, and adjusting settling.

7 RESTORATI ON AND CLEAN UP

7.1 Rest orati on
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Turf areas containing ruts or dead turf, as a result of work under this
contract, shall be graded smpoth and sodded with the sanme species. Al
paverents and facilities that have been danmaged fromthe transplanting
operation shall be restored to original condition at the Contractor's
expense.

3.7.2 Backfill Rermoval Site Plant Pits

The Contractor shall ensure that all remaining holes fromthe renpval site
have been backfilled, tamped and finished to nmeet existing grade after
settling. Turf shall be installed in accordance with Section 02920

SEEDI NG, SODDI NG, and TOPSO L.

3.7.3 Clean Up

Excess and waste material shall be removed fromboth renmoval site and the
installed site and shall be disposed offsite at an approved | andfill or
recycling center. Adjacent paved areas shall be cl eared.

3.8 PLANT ESTABLI SHVENT PERI GD
3.8.1 Commrencement

Upon conpletion of the |ast day of the installing operation, the plant
establ i shnent period for maintaining installed plant material in a healthy
growi ng condition shall conmmence and shall be in effect for the remaining
contract time period, not to exceed 12 months. Witten cal endar tine

peri od shall be furnished for the plant establishnent period. Wen there
is more than one plant establishment period, the boundaries of the planted
area covered for each period shall be described. The plant establishnent
peri od shall be coordinated with Sections 02920 SEEDI NG SODDI NG, and
TOPSO L; 02923 SO L BI OENA NEERI NG and 02930 EXTERI OR PLANTING.  The pl ant
est abl i shnent period shall be nodified for separate conpletion dates for
ar eas.

3.8.2 Mai nt enance During Establishnent Period

Mai nt enance of plant material shall include straightening plant material
strai ghteni ng stakes; tightening guying material; correcting girdling;
suppl enenting nul ch; pruning dead or broken branch tips; maintaining plant
materi al |abels; watering; eradicating weeds, insects and di sease;
post-fertilization; and renoving and repl aci ng unheal thy plants. The pl ant
material shall be watered as necessary to prevent desiccation and to

mai ntai n an adequate supply of nbisture within the root zone. An adequate
supply of noisture is estimated to be the equivalent of 1 inch absorbed
wat er per week, delivered in the formof rain or augnented by watering.
Run-of f, puddling and wilting shall be prevented. Unless otherw se
directed, watering trucks shall not be driven over turf areas. Watering of
ot her adj acent areas or existing plant nmaterial shall be prevented.

3.8.2.1 Weedi ng
Grass and weeds in the installed areas shall not be allowed to reach a
maxi mum 3 i nches hei ght before being conpletely renmoved, including the root
system

3.8.2.2 Post-Fertilization

The plant material shall be top dressed at |east once during the period of
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establishnent with controlled release fertilizer (paragraph SOL
AMENDMVENTS) applied at the rate of 2 pounds per 100 square feet of plant
pit or bed area. Dry fertilizer adhering to plants shall be flushed off.
The application shall be tined prior to the advent of w nter dormancy.

3.8.2.3 Plant Pit Settling

When settling occurs to the backfill soil nmixture, additional backfill soi
shall be added to the plant pit or plant bed until the backfill level is
equal to the surrounding grade. Serious settling that affects the setting
of the plant in relation to the maxi mum depth at which it was grown
requires replanting in accordance w th paragraph | NSTALLATION. The earth
berm shal | be maintai ned.

3.8.2.4 Renpval Site Settl enent

Al plant pits at the renpval site shall meet existing grade after
settling. Correction shall be provided as required and in accordance with
par agr aph BACKFI LL REMOVAL SI TE PLANT PI TS

3.8.2.5 Mai nt enance Record

A record shall be furnished describing the maintenance work perforned, the
quantity of plant |osses, diagnosis of the plant |oss, and the quantity of
repl acenents nade on each site visit.

3.8.3 Acceptable Plant Materi al

Plant material shall be undamaged, well shaped, vigorous and healthy with a
wel | branched root system free from di sease, harnful insects and insect
eggs, sun-scald injury, disfigurenent or abrasion after transplanting and
in accordance w th paragraph PLANT MATERI AL SURVI VABI LITY. Plant nmateria
showi ng desi ccation, abrasion, sun-scald injury or structural branching
damage shall be replaced at no cost to the Government.

3.8.4 Unhealthy Or Dead Plant Materia
3.8.4.1 Transpl ant Shock

Deci duous pl ants showi ng synptons of |eaf scorch, a yellow ng or bronzing
of the tissue between the veins or along the margins of |eaves or wlting;
leaf rolling or curling may be need to be replaced, if required by the
Contracting O ficer. Evergreen plant stress is exhibited by overal
grey-green color followed by light tan. The Contractor shall evaluate the
severity of the synptom and shall provide recomrendati ons.

3.8.4.2 Dead Pl ant Materia

A tree shall be considered dead when the main | eader has died back, or up

to a maxi num 25 percent of the crown has died. A shrub shall be considered
unheal t hy or dead when up to a maxi mum 25 percent of the plant has died.
This condition shall be determ ned by scraping on a branch an area 1/ 16 inch
square, maximum to deternmine if there is a green canmbium | ayer bel ow the
bark. The Contractor shall determ ne the cause for dead plant material and
shal | provide recomendati ons for replacenent. Dead plant nmaterial shal

be renpved i medi ately and shall be replaced as soon as seasonal conditions
permt.

3.8.4.3 Repl acenent Plant Materia
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Repl acenent plant naterial shall be installed in accordance w th paragraph
| NSTALLATION. Plant material shall be replaced in accordance with

par agr aph WARRANTY. An extended plant establishment period shall not be
required for replacenent plant nateri al

3.8.5 Mai nt enance | nstructions

Witten instructions shall be furnished containing draw ngs and ot her
necessary information for year-round care of the installed plant nateri al

i ncl udi ng, when and where mai ntenance shoul d occur, and the procedures for
plant material replacenent.

3.8.6 End of Establishment Period O ean Up
The Contractor shall remove all guying, bracing and staking at the end the
establ i shnent period with the approval of the Contracting Oficer. Al
materials removed as a result of this operation shall be disposed offsite

at an approved landfill. Any damage resulting fromthis operation shall be
restored to its original condition at the Contractor's expense.

-- End of Section --
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SECTI ON 02920

SEEDI NG, SODDI NG, and TOPSO L

PART 1 GENERAL
Wher ever possible, all seed shall be drilled. Oher seeding nethods are
subj ect to approval. Existing turf areas which have been damaged during
the contract operations, and which are outside of the linmts designated to
be seeded, shall be restored followi ng the requirements in this section,
at no additional cost to the CGovernnent.

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

AGRI CULTURAL MARKETI NG SERVI CE ( AMB)

ANMS- 01 (Aug 95) Federal Seed Act Regul ations Part
201

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 4972 (1995a) pH of Soils

ASTM D 5268 (1992; R 1996) Topsoil Used for
Landscapi ng Pur poses

NORTH DAKOTA DEPARTMENT OF TRANSPORTATI ON ( NDDOT)

NDDOT SS Section 708 (1997) Standard Specifications for Road
and Bridge Construction - Erosion Contro

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;

submttals having an "FI O' designation are for information only. The

followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Dat a

Manuf acturer's Literature; FIO

The Contractor shall submt manufacturer's literature discussing physical

characteristics, applications, guarantees, and installation of the seed,

mul ch, and fertilizer. The Contractor shall submit nmanufacturer's

literature for equi pnent showi ng application and installation instructions.
SD- 09 Reports

Soil Test; FIO
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Certified reports of inspections and |aboratory tests, prepared by an

i ndependent testing agency, including analysis and interpretation of test
results. Each report shall be properly identified. Test methods used and
conpliance with recogni zed test standards shall be descri bed.

Seed Test; FIO

The Contractor shall submt test reports for a purity and gernination test
foll owi ng the Association of O ficial Seed Analysts (ACSA) rules for each
seed mxture. The test reports shall indicate the purity percentage,

germ nati on percentage, and anmount of Pure Live Seed (PLS) per bag for each
speci es.

Water Test; FIO

Water from sources other than municipal water supply shall be tested for
salinity and pH

SD- 13 Certificates
Experience for Native Grasses; FIO
The Contractor shall submit a statenent indicating that the work to
establish the turf will be supervised by an individual with a mninmumof 5
years experience with establishment and restoration of native plant
comunities.
Certificates of Compliance; FIO
Prior to the delivery of materials, certificates of conpliance attesting
that materials neet the specified requirenments. Certified copies of the
material certificates shall include the follow ng:

a. Seed. Mxture percentage, percent pure live seed, percent
germ nation, weed seed content, and date tested.

b. Topsoil. Gadation, pH organic matter content, textural class,
soluble salts.

d. Fertilizer. Chenical analysis and conposition percent.
e. Organic Material: Conposition and source.
f. Mulch: Conposition and source.
SD- 14 Sanpl es
Sanpl es; FIO
Sanpl es shall be provided for the follow ng:
a. A 5 pound sanple for each source of topsoil brought fromoff-site.
b. A 2 pound sample for each type of soil anendnent proposed for use
c. A 2 pound sanple for each type of nulch proposed for use.

SD- 19 Records
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Quantity Check; FIO

Bag count or bul k wei ght measurements of material used conpared with area
covered to determine the application rate and quantity installed.

Mai nt enance Record; FIO

Mai nt enance work perforned, area repaired or reinstalled, diagnosis for
unsatisfactory stand of grass plants.

Seed Order for Native Grasses; FIO

Contractor shall subnit proof of seed order for native grass seed m xes as
specified within this section within 30 days of notice to proceed.

1.3 SOURCE | NSPECTI ON

The source of delivered topsoil shall be subject to inspection
1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.4.1 | nspection

Seed shall be inspected upon arrival at the job site for conformty to
species and quality. Seed naterials shall be delivered in manufacturer's
original, unopened containers with labels and tags intact and | egible.

Seed that is wet, moldy, or bears a test date five nonths or ol der, shal

be rejected. Oher materials shall be inspected for conpliance with
specified requirenents. The follow ng shall be rejected: open soi
amendnment containers or wet soil anmendnents; topsoil that contains slag,
cinders, stones, lunps of soil, sticks, roots, trash or other material over
a mnimm1l-1/2 inch dianmeter; and topsoil that contains viable plants and
pl ant parts. Unacceptable materials shall be renmoved fromthe job site.

1.4.2 St or age
Materials shall be stored on-site in areas provided by the Contractor. The
storage areas shall be nade accessible to the Contracting O ficer so that
application rates can be verified. Seed, linme, and fertilizer shall be
stored in cool, dry locations away from contam nants. Chenical treatnent

materials shall be stored according to manufacturer's instructions and not
with seed.

1.4.3 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunped from
vehi cl es.

1.4.4 Soil Amrendments
Soi |l amendnents shall be delivered to the site in the original, unopened
cont ai ners bearing the manufacturer's chenical analysis. |In lieu of
containers, soil amendnents may be furnished in bulk. A chemnical analysis
shal | be provided for bul k deliveries.

PART 2 PRODUCTS

2.1 SEED
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Substitutions will not be allowed without witten request and approval from
the Contracting Officer. The m xing of seed nay be done by the seed
supplier prior to delivery, or on site in the presence of the Contracting
Oficer. Seed for native grass and forbe species shall be gathered from
within 500 niles of the jobsite.

2.1.1 Seed C assification
State-certified seed of the | atest season's crop shall be provided in
original seal ed packages bearing the producer's guaranteed analysis for
m xture percentage, purity, germ nation, weed seed content, and inert
material. Labels shall be in confornmance with AMS-01 and applicable state
seed | aws.

2.1.2 Per manent Seed Species and M xtures

Per manent grass seed species and m xtures shall be proportioned by wei ght
as follows:

GRASS SPECI ES

Cass | (Low Maintenance Turf

COVMON NAMVE BOTANI CAL NAVE % OF M X
Fescue, creeping-red "Cindy" Festuca rubra 10.0
Rye-grass, perennial "Elf" Lol i um perene 14.0
Bl uegrass, Canada Poa conpressa 12.0
Bl uegrass, fow Poa pal usris 10.0
Bl uegrass, conmon "98/ 85" Poa pratensis 12.0
Bl uegrass, Kentucky "Park" Poa pratensis 12.0
Bl uegrass, Kentucky "Caliber" Poa pratensis 10.0
Al kali grass, "Salty" Pucci nel | a di stans 19.0
Wi te clover Trifoliumrepens 1.0
Total: 100.0

Rate: 100 | bs/acre (110 kg/ ha).
Description: Low mai ntenance turf m x. General purpose seed nmix for park
areas and dry-side of |evee.

Class Il (Upland G asses)

COVMON NAMVE BOTANI CAL NAVE % OF M X
Grama, sideoats Bout el oua curti pendul a 8.0
Grama, blue Bout el oua gracilis 6.0
Prairie clover, purple Dal ea pur pureum 2.0
WIld rye, Canada El ymus canadensi s 4.0
Wheat grass, sl ender El ymus trachycaul us 6.0
Rye grass, annual Loliumitalicum 8.0
ReG een NA 26.0
Bl ue grass, Canada Poa conpressa 12.0
Al kal i grass Pucci nel | a di stans 16.0
Bluestem little Schi zachyri um scopari um 10.0
Dr opseed, sand Spor obol us crypt andrus 2.0
Total: 100.0

Rate: 60 | bs/acre (66 kg/ha).
Descri ption: Conbination native and turf m x. General purpose seed m x for
wet -si de of | evee except where noted in park areas.

Class Il (Upland Grasses with forbs)

COMMON NAME BOTANI CAL NAME % OF M X
Grama, sideoats Bout el oua curti pendul a 8.0
Grama, blue Bout el oua gracilis 6.0
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WIld rye, Canada

Wheat grass, sl ender
Rye grass, annua

Forbs (see table bel ow)
ReG een

Bl ue grass,
Al kal i grass
Bl uestem little
Dr opseed, sand

Canada

Rat e:
Descri pti on:
wet - si de of

Class Il (Forbs)
COVMON NANME

Onion, prairie

Aster, heath

Ast er, snoot h-bl ue

M | kvet ch, Canada
Prairie clover, white
Prairie clover, purple
Tick-trefoil, showy
Conef | ower,
Ox- eye, common

Bushcl over, round-headed
Bl azi ngstar, rough

Bl azi ngstar, tall
Berganot, wild

Penst enon, showy

Conef | ower, col ummar

Bl ack- eyed Susan

Gol denrod, stiff

Vervain, blue

Vervai n, hoary

Al exanders, gol den

Rat e:
Descri pti on:
Nort h Dakot a.

Class |1

60 | bs/acre (66 kg/ha).
Conbi nati on native and turf mx
| evee except where noted in park areas.

narr ow | eaved

(Moi st Condition Grasses)

COVMON NAME

Bl uestein, big
Canada anenpne
Marsh M | kweed
New Engl and ast er
Swanp aster
Fringed brone

Bl ue joint grass
Bottl ebrush sedge
Tussock sedge

Fox sedge

Showy tic-trefoi
Wheat grass, sl ender
Virginia wild-rye
Joe- pye weed
Boneset

Reed manna grass

wp1261

El ymus canadensi s

El ymus trachycaul us
Loliumitalicum

NA

NA

Poa conpressa
Pucci nel I a di stans

Schi zachyri um scopari um
Spor obol us crypt andr us

Cener a

BOTANI CAL NAVE

Al liumstellatum

Aster ericoides

Aster |aevis
Astragal us canadensi s
Dal ea candi dum

Dal ea pur pureurn
Desnodi um canadense
Echi nacea angustifolia
Hel i opsi s hel i ant hoi des
Lespedeza cupitata
Liatris aspera

Liatris pycnostachya
Monar da fi stul osa
Penst enon grandi fl orum
Rati bi da col umi fera
Rudbeckia hirta
Sol i dago ri gi da

Ver bena hastata

Ver bena stricta

Zizia aurea

As specified in the seed mx tabul ati on shown above.
Native forbs to be added to native grass m xtures in Eastern

BOTANI CAL NAVME

Andr opogon gerard
Anenpne canadensi s

Ascl epi as incarnata
Ast er novae-angli ae
Ast er puni ccus

Bronus ciliata

Cal anagrosti s canadensi s
Carex conpsa

Carex stricta

Car ex Vul pi noi dea
Desnpdi um canadense

El ymus trachycaul us

El ymus virgini cus

Eupat ori um macul at um
Eupat ori um perfoliatum
G yceria grandis
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Fow nanna grass
Early sunfl ower
Blue-flag iris
Comon rush
Meadow bl azi ngst ar
Tal | bl azi ngstar

G eat blue lobelia
Rye grass, annua
Monkey fl ower

W1 d Berganot

ReG een

Swi tch grass

Fow bl uegrass

Bl ack- eyed Susans
Green bul rush

Wbol grass
Soft-stem bul rush
Grass-| eaved gol denrod
I ndi an grass
Prairie cord grass
Bl ue vervain

I ronweed

Cul ver's root

Gol den Al exander's

Rate: 30 | bs/acre (33 kg/ha).
Descri ption: Conbi nation native sedge/prairie meadow m x

G yceria striata
Hel i opsi s hel i ant hoi des
Iris virginica-shrevi
Juncus ef fusus
Liatris ligulistylis
Liatris pycnostachya
Lobelia siphilitica
Loliumitalicum

M mul us ringens
Monarda fistul osa

NA

Pani cum vi r gat um

Poa pal ustris
Rudbeckia hirta

Sci rpus atrovirens
Sci rpus cyperi nus

Sci rpus val li dus
Solidago gramnifolia
Sor ghast rum nut ans
Spartina pectinata
Ver bena hastata
Veroni a fascicul atu
Ver oni cast rum vi rgi ni anum
Zi zea aurea

Tot al :

for hydric soils and wetland restoration.

Class |V (Bank Stabilization Grasses and Forbs)

Shorel i ne Zone
BOTANI CAL NAME

Andr opogon ger ar di
Ascl epi as i ncamat a
Ast er novae-angli ae
Sal i x di scol or Ast er puni ceus
Bi dens fondose
Carex scoparia
Carex hystricina
Carex tricocarpa
Cicuta nacul ata
Desnmodi um canadense
El ymus canadensi s
Epi | obi um gl andul osum
G yceria striata
Hel eni um aut ummal e
Jancus effusus
Leersia oryzoides
Lobelia siphilitica
Lycopus ameri canus
M mul us ringens
Manar de fi stul osa
Pani cum vi r gat um
Rudbecki a | aci ni ata
Scirpus fluviatills
Sci rpus |ineatus

COVMON NANME OUNCES/
ACRE
Bi g Bl uestem grass 80. 00
Swanmp m | kweed 0.50
New Engl and aster 1.00
Mar sh ast er 0. 50
Beggar sti cks 4.00
Poi nt ed broom sedge 6. 00
Bottl ebrush sedge 4.00
Ri ver Sedge
Wat er heml ock 0.10
Showy tick trefoil 2.00
Canada wild rye 16. 00
Northern willow herb 0.10
Fow nanna grass 1.00
Sneezeweed 1.00
Conmon spi ke rush 1.00
Ri ce cutgrass 2.00
Great blue lobelia 0. 20
Wat er hor ehound 0.10
Monkey fl ower 0. 05
W1 d berganot 2.0
Swi tch grass 20. 00
W1d gol den gl ow 0. 25
Ri ver bul rush 1.00
Red bul rush 0.50
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2.

2.

2.

Sci rpus validus creber
Spartina pectinata

Ver bena hastat a

Echi nochi oa crusgal |
Avena sativa

Phl eum pr at ense

Upl and Zone
BOTANI CAL NAME

Andr opogon ger ar di
Andr opogon scopari us
Aster nova anglieae
Ast er azureus

Ascl epi as syriaca
Ascl epi as tuberosa
Ast er novae-angli ae
Carex scoparia
Desnmodi um canadense
Echi nacea angustifolium
El ymus canadensi s
Hel i opsi s hel i ant hoi des
Monarda fi stul osa
Cenot hera bi enni s
Pani cum vi r gat um
Penstenmon digitalis
Rat i bi de pi nnat a
Rudbeckia hirta
Sol i dago ri gi da

Sor ghast rum nut ans
Ver noni a fascicul ata
Echi nochl oa crusgal |
Avene sativa

Rate: As shown above.
Descri pti on:
STABI LI ZATI ON f or

1.3 Tenmporary Seed Speci es

Seed species for winter erosion protection
or overseedi ng shal

contr ol

1.4 Quality
Weed seed shal

m xture. | nnocul ent shal
ampbunt and manner

seed ni Xx.

2 SGD

Sod shal

Seed m x for slope stabilization
installation instructions.

be a nmaxi mum 1/2 of 1 percent
consi st of the proper
recommended by the manufacturer to al

Speci fications to Soddi ng.

grown in peat soils wll
per cent

park, newport, gl ade,

wp1261

not

nugget,

Great bul rush 1.00
Cord grass 50
Bl ue vervain 2.00
Bar nyard grass 16. 00
Cats 640.0
Ti not hy 6. 00
COVMON NANMVE QUNCES/ PLANTS/
ACRE 100 LF
or
3,000 SF
Bi g bl uestem grass 32.00
Little Bluestem 80. 00
New El gl and ast er 1.00 2
Sky bl ue aster 5
Conmon ni | kweed 0. 50
Butterfly m | kweed 15
New Engl and aster 1.50
Sedge 5. 00
Showy tick trefoil 2.00
Pur pl e conefl ower 10
Canada wild rye 80. 00
Fal se sunfl ower 1.00
Wal d ber ganot 2.00
Conmon eveni ng prinrosel. 00
Swi tch grass 48. 00
Br ear ded foxgl ove 1.00
Yel | ow conef | ower 4.00
Bl ack- eyed susan 8. 00
Stiff golden rod 5. 00
I ndi an grass 24.00
| r onweed 0. 25
Bar nyard grass 16. 00
Seed Cats 800. 00
See Section 02923 SLOPE

be 100 percent mnera

Sod shal

rugby, and parade.
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2.

2.1 Quality

Sod shall be machine cut at a uniformsoil thickness of 5/8 inch, plus or
mnus 1/4 inch, at the time of cutting. Measurenment of thickness shal
exclude top growth and thatch. Standard size sections of sod shall be
strong enough that when grasped at one end, can be picked up and handl ed
wi t hout damage. Sod shall not be harvested or transpl anted when noisture
content, either excessively dry or wet, may adversely affect its survival.
Br oken pads and pads with torn or uneven ends will not be accepted. The
pi eces of sod shall not vary nore than 1/2 inch in width.

. 2.2 Har vesti ng

Bef ore harvesting, the turf shall be nmowed uniformy at a height of 1 to

1-1/2 inches. Sod shall be harvested, delivered and transplanted within a
period of 36 hours. Sod not transplanted within this time period shall not
be installed w thout the inspection and approval of the Contracting Oficer

. 2.3 Del i very

Sod Pallets shall be sprinkled with water and covered wi th noist burlap
straw, or other approved covering and protected from exposure to wi nd and
direct sunlight. Covering shall be such that air can circulate and heating
wi Il not devel op

.3 TOPSA L

Topsoi|l shall be as defined in ASTM D 5268. Topsoil shall be free from
sl ag, cinders, stones, lunps of soil, sticks, roots, trash or other
material over 1-1/2 inch dianeter. Topsoil shall be free fromviable

pl ants and pl ant parts.

.4 SO L AMENDMENTS

Soi | amendments required under this contract consist of fertilizer. Soi
amendnments consisting of pH adjuster, organic material and soi

conditioners may be added at the Contractors option if approved by the
Contracting Officer, or shall be added if directed by the Contracting
Oficer and will be negotiated in accordance with contract clause: CHANGES.

4.1 Fertilizer

The nutrients ratio shall be 20 percent nitrogen, 20 percent phosphorus,
and 20 percent potassium Fertilizer shall be controlled rel ease
conmercial grade, free flowing, and uniformin conposition

. 4.2 Organic Materia

Organic material shall consist of either rotted manure, recycl ed conpost,
or worm castings. Boneneal and deconposed wood derivatives shall not be
used.

.4.2.1 Rott ed Manure

Rotted manure shall be unl eached horse, chicken or cattle manure containing
a maxi mum 25 percent by volunme of straw, sawdust, or other beddi ng

materials. It shall contain no chemicals or ingredients harnful to plants.
The manure shall be heat treated to kill weed seeds and be free of stones,
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sticks, and soil.
2.4.2.2 Recycl ed Conpost

Conpost shall be a well deconposed, stable, weed free organic matter
source. Conpost shall be derived fromvegetabl e food products;
agricultural or industrial residuals; biosolids (treated sewage sl udge);
yard trinm ngs; or source-separated or m xed solid waste. The conpost
shal | possess no objectionabl e odors and shall not resenble the raw
material fromwhich it was derived. The material shall not contain
substances toxic to plants. Gadation: The conpost material shall pass
through a 3/8 inch screen, possess a pH of 5.5 to 8.0, and have a noisture
content between 35-55 percent by weight. The material shall not contain
nore than 1 percent by wei ght of man-nmade foreign matter. Conpost shall be
cl eaned of plastic materials larger than 2 inches in | ength.

2.5 MULCH
2.5.1 Straw Ml ch

Straw mul ch materials shall consist of wheat, oat, or rye straw, hay,

grass, or other plants approved by the Contracting Officer. Miulch materials
shall be native to the region. The mulch material shall be air dry,
reasonably light in color, and shall not be nusty, noldy, caked, or
otherwi se of low quality. The mulch shall be seed free or fumigated to
prevent introduction of weeds. The use of mulch that contains noxious
weeds will not be accepted. Dry mulching material which breaks and does
not bend is unacceptable. Milch shall have a consistency for placing with
conmer ci al mul ch bl owi ng equi pnent.

2.5.2 Paper Fi ber

Paper fiber mulch shall be recycled news print that is shredded for the
pur pose of mul ching seed.

2.6 WATER

Water shall be the responsibility of the Contractor, unless otherw se
noted. Water shall not contain elements toxic to plant life.

2.7 PESTI Cl DE

Pesticide shall not be applied without witten approval of the Contracting
Oficer.

2.8 HERBI Cl DE
Her bi ci de shall be broad spectrumthat |eaves no |asting harnful residues
and allows planting within 10 to 14 days after application. The herbicide
shal | be gl yphosate based. Herbicide shall be applied per manufacturer's
recommendat i ons.

PART 3 EXECUTI ON

3.1 | NSTALLI NG SEED TI ME AND CONDI Tl ONS

3.1.1 Noti fication

The Contractor shall notify the Contracting O ficer 24 hours in advance of
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begi nni ng seedi ng or any changes in turf establishnment operations.
3.1.2 Seedi ng Ti ne

Seed shall be installed before June 15 and after Septenber 1, per NDDOT SS
Section 708. No finished construction area shall be |eft untopsoiled and
unseeded during the winter nonths. Wen substantially conplete areas are
not seeded within the specified seeding tinmes for fall planting, a
temporary wi nter cover shall be placed.

3.1.3 Seedi ng Conditions

Seedi ng operations shall be perforned only during periods when beneficia
results can be obtai ned. Wen drought, excessive npisture, or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
VWhen special conditions warrant a variance to the seedi ng operations,
proposed alternate tines shall be submitted for approval.

3.2 SO L TEST

Delivered topsoil, existing soil in smoth graded areas, and stockpiled
topsoil shall be tested in accordance with ASTM D 5268 and ASTM D 4972 for
determ ning the particle size, pH, and organic matter content. The sanples
shal |l be taken at locations directed by the Contracting O ficer, unless

wai ved. The tests shall determne the quantities and type of soi
amendnments required to neet |ocal growi ng conditions for the seed species
speci fi ed.

3.3 SITE PREPARATI ON
3.3.1 Fi ni shed Grade and Topsoi

The Contractor shall verify that finished grades are as indicated on

drawi ngs, and the placing of topsoil, smooth grading, and comnpaction

requi renents have been conpleted prior to the commencenent of the seeding
operation. Al vegetation, including live roots, shall be conpletely
renoved or treated with herbicide prior to spreading topsoil or placing sod.

3.3.2 Spr eadi ng Topsoi

Topsoi|l shall be distributed and spread uniformy to one half the thickness
shown on the plans and tilled to a depth of 2 inches into the subgrade.

The remaining half of the topsoil shall then be placed. Surface
irregularities resulting fromtopsoiling or other operations shall be

| evel ed to prevent depressions.

3.3.2.1 Equi pnent

Topsoi|l shall be spread using a bl aded dozer having ground pressure |ess
than 4.5 psi and operating wei ght |ess than 35,000 pounds, or wth rubber
tired equi pnent having operating weight |ess than 10,000 pounds. The work
shal | be coordinated such that equi prment for hauling the topsoil does not
travel over the topsoil in place. Areas conpacted by construction
operations shall be conpletely pulverized by tillage.

3.3.2.2 Stripped Materials.

Topsoi |l obtained fromstripping operations shall be kept separate from
ot her unusabl e excavated materials, brush, litter, objectionable weeds,
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roots, stones, and other materials that would interfere with planting and
mai nt enance operations. Unusable material shall be renoved and properly
di sposed of.

3.3.3 Till age

Topsoil on slopes up to a maxi mum 3H: 1V sl ope shall be tilled to a nom na
3 inch depth by plow ng, disking, harrowing, rototilling or other approved
met hod. On slopes between 3H:1V and 1:1, the soil shall be tilled to a

m ni mum 2 inch depth by scarifying with heavy rakes, or other nethod.

3.3.4 Treat nents

Fertilizers shall be applied per manufacturer's directions. The fertilizer
shall be applied at the rate recommended by the soil test. Fertilizer nmay
be incorporated as part of the tillage operation. The Contractor shal
assune full responsibility for any |loss or damage to seed or sod arising
frominproper use of herbicides or other chemicals or due to failure to
allow sufficient time to pernit dissipation of toxic residues, whether or
not such materials are specified herein

3.3.5 Prepared Surface

The prepared surface shall be 1 inch below the adjoining grade of any
surfaced area. New surfaces shall be blended to existing areas. The
prepared surface shall be conpleted with a light raking to renove debris.
Debris and stones over a mininmm1-1/2 inches in any di nension shall be
renoved fromthe surface. Drainage patterns shall be maintained as

i ndi cated on drawi ngs. Tolerance for prepared surfaces shall be within 1
inch of the plan elevation. The prepared surface shall be protected from
conpaction or damage by vehicular or pedestrian traffic and surface erosion

3.4 SEEDI NG

Prior to installing seed, any previously prepared surface conpacted or
damaged shall be reworked to neet the requirenents of paragraph SITE
PREPARATI ON.  Seedi ng operations shall not take place when the w nd
velocity will prevent uniform seed distribution

3.4.1 Equi pnent

Gravity feed applicators, which drop seed directly froma hopper onto the
prepared soil, shall not be used because of the difficulty in achieving
even coverage, unless otherw se approved.

3.4.2 Br oadcast Seedi ng

In areas inaccessible to drill seeding, seed shall be broadcast by hand.
Seed shall be unifornmly broadcast at the rate specified for the mix. Half
the total rate of seed application shall be sown with sower nmoving in one
direction, and the remai nder with sower nmoving at right angles to first
sowi ng. Seed shall be covered a maxi num 1/4 inch depth by di sk harrow,
steel mat drag, cultipacker, or other approved device. Seed shall not be
br oadcast when wi nd speed exceeds 5 m|es per hour

3.4.3 Drill Seeding

Seed shall be uniformy drilled to a depth of 1/2 to 3/4 inches at the rate
specified for the mix. Equipment shall have drills a maxi mum 6 inches
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di stance apart. Row nmarkers shall be used with the drill seeder. Seed
shall be drilled in two directions, applying approximately half the seed in
each direction. The drilling equipnent shall be maintained with half ful

seed boxes during the seeding operations. Wen slopes exceed 1 vertical on
5 horizontal, baffle plates spaced not nore than 6 inches apart shall be
installed in the seed box.

3.4.4 Hydr oseedi ng (Optional)

The hydroseedi ng operation shall apply the seed, mulch, and fertilizer

si mul taneously. The seed shall be applied at the rate indicated in the
Seed M xture Table. The fertilizer shall be applied at a rate proposed by
the Contractor and agreed to by the Contracting Oficer. The mulch shal
be applied at a rate of about 1 ton per acre. During application, the
spray shall be directed to obtain a uniformmaterial distribution as

evi denced by a formation of a "blotter-1ike" cover, with about 5% void
area. The mulch shall permit percolation of water to the underlying soil
The seed nixed with water and fertilizer shall be applied within 1 hour
after adding to the tank.

3.4.5 Mul chi ng
3.4.5.1 Hay or Straw Ml ch

Hay or straw nulch shall be spread uniformy at the rate of 2 tons per
acre, except as nodified for native grasses. Milch shall be spread by
hand, bl ower-type nul ch spreader, or other approved nethod. Ml ching shal
be started on the wi ndward side of relatively flat areas or on the upper
part of steep slopes, and continued uniformy until the area is covered.
The mul ch shall not be bunched or clunped. Sunlight shall not be

conpl etely excluded from penetrating to the ground surface. All areas
installed with seed shall be mulched on the sanme day as the seeding. Milch
shal | be anchored inmediately foll owi ng spreadi ng.

3.4.5.2 Mechani cal Anchor

Mechani cal anchor shall be a V-type-wheel |and packer; a scall oped-di sk
| and packer designed to force mulch into the soil surface; or other
sui tabl e equi pnent.

3.4.5.3 Wbod Cel | ul ose Fi ber, Paper Fiber, and Recycl ed Paper

Wood cel | ul ose fiber, paper fiber, or recycled paper shall be applied as
part of the hydroseedi ng operation. The nulch shall be m xed and applied
in accordance with the manufacturer's reconmendati ons.

3.4.6 Initial Watering

Watering shall be started imrediately after conpleting the seeding of an
area. Water shall be applied to supplenent rainfall at a rate sufficient
to ensure noist soil conditions to a mnimum 3 inch depth. Run-off and
puddl i ng shall be prevented. Watering trucks shall not be driven over turf
areas, unless otherwi se directed by Contracting Oficer.

3.4.7 Native G asses
Hay or straw nulch shall be spread uniformy at the rate of 2 tons per

acre. Areas seeded with native grasses, except slopes steeper than 3H: 1V,
shall be firmed with a roller not exceeding 90 pounds per foot roller
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width., Seed drills equipped with rollers are acceptable.
3.5 SCODDI NG
3.5.1 Pl acenent

Sod shall be carefully placed with the first rowlaid in a straight |ine
and subsequent rows placed parallel to and abutted tightly agai nst each
other. Sod shall be placed with staggered end joints and without
stretching or overlapping. On slope areas sodding shall be started at the
bottom of the slope. On 1:3 or steeper slopes, sod shall be laid across
the angl e of the slope and secured by tanping, pegging or other approved
net hods of tenporarily securing each piece. |n areas where concentrated
flow of water is expected, sod shall be laid at right angles to the flow
After the soddi ng operation has been conpleted, the edges of the sodded
area shall blend smoothly into the surroundi ng area.

3.5.2 Rol Iing and Watering

After conpletion of the sod placenent in each area, the Contractor shal
water the sod i mediately, and the entire area shall be lightly rolled.
The sod shall be watered to a depth sufficient such that the underside of
the sod pad and the soil imediately bel ow the pad are thoroughly wet.

Wat ering operations shall be properly supervised to prevent run-off. The
Contractor shall arrange for an adequate water supply and all equi pnent
necessary for water application shall be supplied including all punps,
hoses, pipelines, and sprinkling equipment until final acceptance is made.

3.6 RESTORATI ON AND CLEAN UP

| mredi ately upon conpl etion of the seeding operation in an area, the area
shal | be protected against traffic or other use by erecting barricades,
provi ding signage, or as directed by Contracting Oficer. Existing turf
areas, pavenents, riprap areas and other project features that have been
damaged fromthe seedi ng operation shall be restored to original condition
at Contractor's expense. Excess and waste nmaterial shall be removed from
the seeded areas and shall be disposed offsite. Adjacent paved areas shal
be cl eaned.

3.7 MAI NTENANCE
3.7. 1 Mai nt enance Watering

The Contractor shall be responsible for watering after planting to pronote
adequate growth and devel opment. \Water shall be distributed with equi prent
t hat does not erode or disturb the nulch. |If the grass wilts, or if the
soi | becones crusted and desiccated during germ nation, the Contracting
Oficer may direct watering. Watering directed by the Contracting Oficer
shal |l be perfornmed within 48 hours after notice by the Contracting Oficer
to the Contractor; and shall place about 10,000 gall ons per acre.

3.7.2 Mowi ng

a. Bluegrass predom nant seed m xes: Mow ng shall be done as needed
to maintain | awn areas at a nom nal height of 3 inches until fina
acceptance, except not nore than 1/3 of the grass |eaf shall be
renoved by the initial cutting. dippings shall be renoved when
t he amount of cut turf is heavy enough to damage the turfed areas.

Seeded areas shall be nmowed i mediately prior to final inspection
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3.

b. Native Grasses: Areas seeded with native grasses shall be nowed
during the first growi ng season to control pioneering weeds and
ot her conpetition. For the purposes of this project a weed is
defined as any plant not included in the seed m x. Mw ng shoul d
be done before the general height is 6 to 10 inches, or when the
weedy foliar cover reaches 50 percent of the seeded area, or when
the weed species begin to flower. The first nowi ng shall be set
at a height of 3 inches with the foll owing nowings to be set at a
hei ght of 4 to 8 inches. Rotary, flail, or sickle bar type now ng
equi prent i s acceptabl e.

7.3 Cener al Mai nt enance

Mai nt enance of the seeded areas shall include eradicating weeds, protecting
enmbankments and ditches from surface erosion, naintaining erosion contro
materials and mul ch, protecting installed areas fromtraffic, now ng,

wat ering, and post-fertilization. |If any portion of the surface becones
rilled, gullied, danmaged, or destroyed, that portion shall be repaired to
re-establish the area without additional cost to the government. The
Contractor shall control erosion during the maintenance period by using
ditch checks, sod swales, silt fences or other methods until a proper stand
of turf is established.

.7.3.1 Repair or Reinstal

Unsatisfactory stand of grass plants and nul ch shall be repaired or
reinstall ed, and eroded areas shall be properly filled. Milch materia

t hat has been renoved by wi nd or other causes shall be replaced and

secured. Maintenance shall include protecting enbanknents and ditches from
erosion and nai ntai ning erosion control materi al

.7.4 Mai nt enance Record

A record of each site visit shall be furnished, describing the nmaintenance
wor k perforned; areas repaired or reinstalled; and di agnosis for
unsatisfactory stand of grass plants.

. 8 ACCEPTANCE

Turf establishnent after seeding shall extend for 12 nonths after

conpl etion of the seeding on the entire project, unless desired growh is
est abl i shed, and shortening the period of the Contractor's responsibility
for acceptably established areas is authorized by the Contracting
Oficer.G&Gass plants shall be evaluated for species and health when the
grass plants are a mininmum21 inch high.

a. Bl uegrass predom nant seed m xes. A stand of turf is
defined as a uniformstand of grass that is at |least 2 inches tal
with a mninumof 100 grass plants per square foot and reasonably
free of weeds and visual inmperfections as assessed by the
Contracting O ficer.

b. Native Grasses. A proper stand of turf fromthe seedi ng of
native grasses is defined as a minimumof 2 to 4 plants per square
foot and where no gaps larger than 6 inches in dianmeter occur
anywhere in the turfed area. Only plants specified in the seed
mx table will be considered.
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3.

9 SURFACE EROCSI ON CONTRCL

Where directed, surface erosion control material shall be installed in
accordance with manufacturer's instructions. Placenent of the materi al

shal | be acconplished w thout damage to installed material and deviation to
finished grade. Wen directed by Contracting O ficer and during contract
del ays affecting the seeding operation or when a quick cover is required to
prevent surface erosion, the areas designated shall be seeded with a

tenporary seed crop.

-- End of Section --
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SECTI ON 02923

SLOPE STABI LI ZATI ON

PART 1 GENERAL
1.1 QUALI TY ASSURANCE
1.1.1 Qualifications of Wrknen

provi de at | east one person who shall be present at all times during
execution of this portion of the work, who shall be thoroughly famliar
with the type and operation of equipnment being used. Said person shall
direct all work perfornmed under this section.

1.1.2 St andar ds

Al materials used during this portion of the work shall neet or exceed
applicabl e federal, state, county and local |aws and regulations. All
plant nmaterials shall be free frominsects and di sease. Species shall be
true to their scientific nane as specified.

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD- 01 Data
Materials; GA
Prior to delivery of any materials to the site, submit to the Contracting
Oficer a conplete list of all plant materials to be used during this
portion of the work. |Include conplete data on source, quantity and
quality. This submttal shall in no way be construed as permitting
substitution for specific itenms described on the plans or in these
speci fications unless approved in witing by the Contracting Oficer.
Equi prent; FI O

Prior to commencenent of any work, submit to the Contracting Officer a

witten description of all nmechanical equipnment and its intended use during

t he execution of the work.
Erosi on Control Bl ankets; GA.

Manufacturer's literature including physical characteristics, application
and installation instructions.

SD- 18 Records
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As-Built Pl ans; FIQO.

After the work is conplete subnmit to the Contracting Officer "as-built"
plans including a listing of all species installed, and quantities
installed. Mark in red ink on the original planting plan any field changes
or deviations fromthe original plans.

PART 2 PRODUCTS
2.1 MATERI ALS

Seeds shall be fromwithin a 200 nile radius of the project site. See
Secti on 02920 SEEDI NG, SODDI NG and TOPSO L for seed m x.

2.2 Erosi on Control Bl ankets Type VIII

Erosi on control bl anket shall be a machi ne-produced 100 percent

bi odegradabl e mat with a 70 percent herbaceous straw and 30 percent coconut
fiber blend matrix. The blanket shall be of consistent thickness with the
straw and coconut fiber evenly distributed over the entire area of the nat.
The bl anket shall be covered on the top and bottom sides with 100 percent
bi odegradabl e woven natural organic fiber netting. The netting shal
consi st of machine directional strands formed fromtwo intertw ned yarns
with cross directional strands interwoven through the tw sted machine
strands (commonly referred to as a Leno weave) to forman approximate 1/2
by 1/2 inch mesh. The bl anket shall be sewn together with biodegradable
thread on 1.5 inch centers. Straw Coconut fiber erosion control bl anket
shal |l have the follow ng properties:

Mat eri al Cont ent

Mat ri x 70 percent straw fiber with approxi mately

.35 Ib/yu“ wei ght. 30 percent coconut
fiber cured in fresh water with approxi mately

.15 I b/y." weight.

Netti ng Bot h si des woven 100% bi odegr adabl e natural organic
fiber with approximately 9.3 | bs/1, 000
f." weight.

Thr ead Bi odegr adabl e

NOTE: Phot odegradable life a mni mumof 24 nonths with a mini num 90
percent light penetration. Apply to slopes up to a maximm 1.5:1
gr adi ent .

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Levee Installation
Clear and Grub shoreline to renpve existing vegetation, except that flagged
by the Governnent. Scarify grade with toothed bucket or other inplenent.
Apply Enkamat (7020) or approved equal per manufacturer's recomendation
and cover bottom5 feet with 12-18 inch limestone rip-rap. Spread topsoil

in an even layer. Install seed per specification and above list. Apply
Bonterra S-2 or approved equal per manufacturer's recomendation. Install
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3.

live plugs per above list.

1.2 Storm Water Pond Installation

The Contractor shall verify that finished grades are as indicated on the
drawi ngs; finish grading and conpaction shall be conpleted in accordance
with Section 02300 EARTHWORK, prior to the commencenent of the work. The
| ocation of underground utilities and facilities in the area of the work
shall be verified and narked. Damage to underground utilities and
facilities shall be repaired at the Contractor's expense.

Spread topsoil in an even |layer as indicated on drawings. Place seed in
accordance with Section 02920 SEEDI NG SODDI NG and TOPSO L, using the
seeding m x presented and shown on the drawings. Prior to planting the
emergent zone live plants, draw down any water 2 days prior to planting.
Pl ace erosion control blanket in accordance w th manufacturer's
recomendati ons. Place mulch in accordance with Section 02920 SEEDI NG
SODDI NG, and TOPSO L.

.2 CLEAN- UP, REMOVAL AND REPAI R

2.1 Clean Up

The Contractor shall keep the work area free of debris. After the work is
conplete, clean up any renmaining naterials, debris, trash, etc. Avoid
driving or wal king over bank stabalization areas to mnimze disturbance.

. 2.2 Renpval

After work has been conpl eted renpve any tools, equipnment, enpty
containers, and all other debris generated by the Contractor

. 2.3 Repai r

Repai r any damages caused by the Contractor during conpletion of the work
described in this Section

.3 | NSPECTI ON

After conpletion of the work, the Contractor shall schedule with the
CGovernment a provisional acceptance inspection of the work.

.4 ACCEPTANCE AND GUARANTEE

4.1 Provi si onal Accept ance

The work shall be considered 90 percent conplete after initial installation
of seeding and plugs, and after the Contractor has conpleted all required
cl ean up, renoval, and repair as described in paragraph CLEAN-UP, REMOVAL
AND REPAI R

4.2 Fi nal Accept ance

The work shall be considered 100 percent conplete after the Contractor has
nmet or exceeded the perfornmance standards specified in paragraph GUARANTEE
and has completed all required clean up, renoval, and repair as described

i n paragraph CLEAN-UP, REMOVAL AND REPAI R.

4.3 Quar ant ee
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The Contractor shall guarantee bank stabilization work will neet or exceed
the follow ng performance criteria one full growi ng season after
provi si onal acceptance: 50 percent survivorship of all plugs and seeded
areas provide 100 percent cover.

-- End of Section --
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SECTI ON 02930

EXTERI OR PLANTI NG

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NURSERY AND LANDSCAPE ASSOCI ATI ON (ANLA)
ANLA ANSI/ ANLA Z60. 1 (1996) Anerican Standard for Nursery Stock
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A300 (1995) Tree Care QOperations - Trees,
Shrubs and ot her Wody Pl ant Mai nt enance

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

ASTM D 5268 (1992; R 1996) Topsoil Used for
Landscapi ng Pur poses

.2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 07 Schedul es
Pl ant Installation Schedul e; GA

Pl ant installation schedule shall be submtted a m ni mrum of 30 days before
begi nning plant installation. Schedule shall specify planting season
(spring or fall), dates, locations, and plant materials to be install ed.

SD- 08 St atements
Pl ant Establi shnment Period; FIO

Upon conpletion of the |ast day of the planting operation, the plant
establ i shnent period for maintaining installed plant material in a healthy
growi ng condition shall comrence and shall be in effect for the remaining
contract time period, not to exceed 12 nonths. Witten cal endar tine

peri od shall be furnished for the plant establishnent period. Wen there
is nore than one plant establishnment period, the boundaries of the planted
area covered for each period shall be described.

SD- 09 Reports
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1

Percol ation Test; FIO
Test reports, prepared by an independent testing agency.
SD- 18 Records
Mai nt enance Record; FIO
A record shall be furnished describing the maintenance work perforned, the

quantity of plant |osses, diagnosis of the plant [oss, the quantity and
date of replacenents nade, and pesticide application

.3 DELI VERY, STORAGE, AND HANDLI NG
. 3.1 Del i very

.3.1.1 Pl ant Material ldentification

Plant nmaterial shall be identified with attached, durable, waterproof
| abel s and weat her-resistant ink, stating the cormon nanme, correct
bot ani cal pl ant nane and si ze.

.3.1.2 Protection During Delivery

Plant material shall be protected during delivery to prevent desiccation

and damage to the branches, trunk, root system or earth ball. Branches

shall be protected by tying-in. Exposed branches shall be covered during
transport.

.3.1.3 Condi ti oners and Amendnents

Soil conditioners and anmendments shall be delivered to the site in the
original, unopened containers bearing the manufacturer's chenical analysis
and name. In lieu of containers, soil conditioners and anendrments nay be
furnished in bulk and a certificate fromthe manufacturer indicating the
above information shall acconpany each delivery.

.3.1.4 Pesticide Materia

Pesticide material shall be delivered to the site in the original, unopened
contai ners bearing legible |abels indicating the Environnental Protection
Agency (EPA) registration number and the manufacturer's registered uses.

.3.2 St or age

Plants stored on the work site shall be protected fromany drying at al
times by covering the balls or roots with nmoi st sawdust, wood chi ps,
shredded bark, peat npbss, or other simlar nmulching material. Plants,
i ncluding those in containers, shall be kept in a nmpist condition by
watering with a fine m st spray until planted.

Storage of other material shall be in designated areas. Soil amendnents
shall be stored in dry | ocations and away from contam nants. Chenica
treatment material shall be stored according to nanufacturer's instructions
and not with plants or other nmterials.

3.3 Handl i ng
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Plant material shall not be injured in handling. Cracking or breaking the
earth ball of balled and burl apped plant naterial shall be avoided. Plant
material shall not be handled by the trunk or stens. Materials shall not
be dropped from vehicl es.

1.4  SCHEDULE
Pl anting shall be scheduled within the dates in the Optimal Planting Date

tabl e shown on the drawi ngs. Wen special conditions warrant a variance to
t he planting operations, proposed planting tines shall be subnitted for

approval. Planting operations shall be perforned only during periods when
beneficial results can be obtained. Wen drought, excessive npisture,
frozen ground or other unsatisfactory conditions prevail, the work shall be

st opped when directed.
1.5 | NSPECTI ON

Pl ants shall be subject to inspection at any tine prior to planting.
Plants may be inspected at the nursery prior to shipnent, but such

i nspection shall not be considered as acceptance. Upon request of the
Contracting Oficer, the contractor shall acconpany the governnment

i nspector to the nursery and identify plant nmaterial to be furnished.
Unacceptabl e material shall be pronptly removed fromthe job site.

PART 2 PRODUCTS
2.1 PLANT MATERI AL

Trees shall be delivered to the jobsite w thout wapping (bark shall be
visible for inspection).

2.1.1 Quality

Wl | shaped, well grown, vigorous plant material having healthy and well
branched root systems in accordance with ANLA ANSI/ANLA 7Z60.1 shall be
provided. Plant material shall be provided free fromdisease, harnfu

i nsects and insect eggs, sun-scald injury, disfigurenent and abrasion
Plant material shall be free of shock or damage to branches, trunk, or root
systems, which may occur fromthe digging and preparation for shipnent.
Plant material shall be well shaped, vigorous and healthy with a healthy,
wel | branched root system Plant material shall be checked for

unaut hori zed substitution and to establish nursery grown status. The
plant material shall exhibit typical formof branch to height ratio; and
neet the caliper and hei ght neasurenents specified. Plant material that
nmeasures | ess than specified, or has been poled, topped off or headed back
shal |l be rejected. Container-grown plant material shall show new fibrous
roots and the root mass shall contain its shape when renoved fromthe
cont ai ner.

2.1.2 Met hod of Shipnent to Maintain Health of Root System
2.1.2.1 Bal | ed and Burl apped (BB) Plant Materia

Bal | size and ratio shall be in accordance with ANLA ANSI/ANLA Z60.1. The
ball shall be of a dianeter and depth to enconpass enough fibrous and
feeding root system necessary for the full recovery of the plant. The

pl ant stemor trunk shall be centered in the ball. Al roots shall be
clean cut at the ball surface. Roots shall not be pulled fromthe ground.
Bef ore shi pment the root ball shall be dipped in gels containing
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nycorrhizal fungi inoculum The root ball shall be conpletely wapped wth
burlap or other suitable material and securely |aced with biodegradable
twine. Plant naterial with broken or cracked balls; or broken containers
shal | be rejected.

2.1.2.2 Bare- Root (BR) Plant Materia

M ni mum r oot spread shall be in accordance with ANLA ANSI/ANLA Z60.1. A
wel | branched root system characteristic of the species specified shall be
provi ded. Roots shall not be pulled fromthe ground. Bare-root plant
materi al shall be inoculated with mycorrhizal fungi during germ nation in
the nursery. Before shipment the root systemshall be dipped in gels
contai ning mycorrhizal fungi inoculum Bare-root plant material shall be
dormant. The root systemshall be protected fromdrying out.

2.1.2.3 Contai ner-Gown (C) Plant Materi al

Cont ai ner size shall be in accordance with ANLA ANSI/ANLA Z60.1. Pl ant
material shall be grown in a container over a duration of tinme for new
fibrous roots to have devel oped and for the root nmass to retain its shape
and hol d together when renoved fromthe container. Container-grown plant
materi al shall be inoculated with mycorrhizal fungi during germ nation in
the nursery. Before shipnment the root system shall be dipped in gels
contai ning mycorrhizal fungi inoculum The container shall be sufficiently
rigid to hold ball shape and protect root mass during shipping.

2.1.3 G owth of Trunk and Crown
2.1.3.1 Deci duous Trees

A height to caliper relationship shall be provided in accordance with ANLA
ANSI / ANLA Z60.1. Height of branching shall bear a relationship to the size
and species of tree specified and with the crown in good bal ance with the
trunk. The trees shall not be "poled" or the | eader renoved.

a. Single stem The trunk shall be reasonably strai ght and
symmetrical with crowm and have a persistent nain | eader

b. Milti-stem Al countable stens, in aggregate, shall average the
size specified. To be considered a stem there shall be no
di vi sion of the trunk which branches nmore than 6 inches from
ground | evel .

c. Specinen: The tree provided shall be well branched and pruned
naturally according to the species. The formof growth desired,
whi ch may not be in accordance with natural growth habit, shall be
as indicated.

2.1.3.2 Deci duous Shrubs
Deci duous shrubs shall have the hei ght and nunmber of primary stemns
recormmended by ANLA ANSI/ANLA 7Z60.1. Acceptable plant material shall be
wel | shaped, with sufficient well-spaced side branches, and recogni zed by
the trade as typical for the species grown in the region of the project.
2.1.3.3 Coni ferous Evergreen Plant Materia
Coni f erous Evergreen plant material shall have the height-to-spread ratio
recormended by ANLA ANSI/ANLA 7Z60.1. The coniferous evergreen trees shal
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not be "poled". The |eader shall be whole and unprunned, including the tip
2.1.3.4 Ground Cover and Vine Plant Materia

Ground cover and vine plant material shall have the m ni num nunber of
runners and | ength of runner recomended by ANLA ANSI/ANLA Z60.1. Pl ant
mat eri al shall have heavy, well devel oped and bal anced crown w th vigorous,
wel | devel oped root system and shall be furnished in containers.

2.2 TOPSA L

Topsoi|l shall be as defined in ASTM D 5268. When avail abl e, the topsoi
shal |l be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK. Additional topsoil required
beyond that avail able from stripping operations shall be inported. Topsoi
for planting trees and shrubs shall be inported froman off site source.
Topsoi|l shall neet the physical requirements of, and shall be tested,
amended, fertilized and treated in accordance with Section 02920 SEEDI NG
SCODDI NG, AND TOPSO L.

2.3 MULCH

Mul ch shall be free fromweeds, nold, and other deleterious materials.
Rotted manure and recycled mul ch including conpost, plastics, or pine
needl es is not acceptable. Wod chips and shredded or ground bark shall be
treated to retard the growth of nold and fungi

2.4  VEED BARRI ERS

Weed barrier shall be an inert nenbrane specifically manufacturered and
mar ket ed for | andscaping. Wed barrier shall consist of a heat bonded
non-woven geotextile conposed of fiberglass, polyester, or polypropyl ene
fibers. Polymers shall be stabilized for ultraviolet |ight degradation

2.5 TREE ROOT BARRI ERS

Tree root barriers shall be netal or plastic consisting of recycled
content. Barriers shall utilize vertical stabilizing nmenbers to encourage

downward tree root growh. Barriers shall limt, by a mninm90 percent,
t he occurrence of surface roots. Tree root barriers which are designed to
be used as plant pit liners will be rejected.

2.6 MYCORRHI ZAL FUNG | NOCULUM

Mycorrhi zal fungi inoculum shall be composed of multiple-fungus inoculum as
recommended by the manufacturer for the plant material specified.

2.7 PESTI Cl DE

Pesticide shall be insecticide, herbicide, fungicide, nenatocide,
rodenticide or mticide. For the purpose of this specification, soi

fum gant shall have the same requirements as a pesticide. The pesticide
mat eri al shall be EPA regi stered and approved.

2.8 TRUNK WRAPPI NG MATERI AL
Tree wap shall be two thicknesses of crinkled paper cenented together with

a layer of bitum nous material. Wapping material shall be a m ni mum of 4
inches in width and shall stretch 33 percent w thout breakage. Waterproof
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tape shall be used to bind wapping to tree.
PART 3 EXECUTI ON
3.1 PROTECTI ON OF EXI STI NG VEGETATI ON

If turf areas have been established prior to planting operations, the
surrounding turf shall be covered before excavations are nade in a manner
that will protect turf areas. Existing trees, shrubbery, and beds that are
to be preserved shall be protected in accordance with the approved

Envi ronnental Protection Plan and SECTI ON 01000 GENERAL.

3.2 PERCOLATI ON TEST

Test for percolation shall be done to determi ne positive drai nage of plant
pits and beds. A positive percolation shall consist of a mininum1 inch
per 3 hours. |f a negative percolation test occurs, no planting shall be
continued in the area represented by the test until changes are directed by
the Contracting O ficer.

3.3 SI TE PREPARATI ON

The Contractor shall verify that finished grades are as indicated on

draw ngs, and that the placing of topsoil, the snooth grading, and the
conpaction requirenments have been conpleted in accordance with Section 02300
EARTHWORK, prior to the conmencenent of the planting operation. The

| ocation of underground utilities and facilities in the area of the

pl anting operation shall be verified. Damage to underground utilities and
facilities shall be repaired at the Contractor's expense.

3.3.1 Layout

Tree locations and bed outlines shall be staked by the Contractor on the
project site and approved by the Contracting Oficer before any plant pits
or beds are dug.

3.4 | NSTALLATI ON
3.4.1 Setting Plant Materia

Plant material shall be set plunb and held in position until sufficient

soi|l has been firmy placed around root systemor ball. Balled and

bur| apped and contai ner grown plants shall be handl ed and noved only by the
ball or container. Plastic wap and netal baskets shall be conpletely
renoved before the placement of backfill. Container grown stock shall be
renoved from containers w thout damagi ng pl ant or root systens. After
centering the plant in pit, all ropes secured to the trunk shall be renpved
and burlap opened on the top 1/3 of the root ball

3.4.2 Backfill Soil M xture

The backfill soil mixture may be a nmix of topsoil and soil amendnents
suitable for the plant material specified. Wen practical, the excavated
soil fromthe plant pit that is not anended provides the best backfill and

shal |l be used. Mcorrhizal fungi inoculum shall be added as recomended by
the manufacturer for the plant material specified.

3.4.3 Backfill Procedure
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Prior to backfilling, all netal, wood, synthetic products, or treated
burl ap devices shall be renpbved fromthe ball or root system avoiding
damage to the root system The backfill procedure shall renove air pockets
fromaround the root system Plant pits and plant beds shall be watered

i medi ately after backfilling, until conpletely saturated.

3.4.3.1 Bar e- Root Pl ant Materia

The root system shall be spread out and arranged in its natural position.
Damaged roots shall be removed with a clean cut. The backfill soil mxture
shal |l be carefully worked in anpbngst the roots and watered to forma soupy
m xture. Air pockets shall be renobved from around the root system and
root to soil contact shall be provided.

3.4.4 St aki ng and CGuyi ng

Staking will be required when trees are unstable or will not remain set due
to their size, shape, or exposure to high wind velocity. Trees that are
st aked and guyed shall be conpl eted as shown.

3.5 FI NI SHI NG
3.5.1 Pl aci ng Mul ch

Care shall be taken to avoid contami nating the mulch with the planting
soil. Milch shall be kept out of the crowns of shrubs, and shall be kept
of f buil dings, sidewal ks, fences, and other facilities.

3.5.2 Pr uni ng

New plant nmaterial shall be pruned in accordance with recommended dates for
each species in the followi ng manner: prune dead and broken branches,
cross branches, weak branches, and for shape. Typical growh habit of

i ndi vidual plants shall be retained with as nuch height and spread as is
practicable. The pruning of trees shall be in accordance with ANSI A300.
Clean cuts shall be nade flush with the parent trunk. |nproper cuts,
stubs, dead and broken branches shall be renobved. "Headback" cuts at right
angles to the line of growth will not be permtted. Trees shall not be
pol ed or the | eader renoved, nor shall the | eader be pruned or "topped

of f". Trimm ngs shall be disposed of as specified for clearing and
grubbi ng debris in Section 01000 GENERAL.

3.5.3 W appi ng

The trunks of deciduous trees, planted during the fall, shall be wapped
within 24 hours after planting. Trees planted during the spring shall not
be wrapped until Cctober of the year when planted. Wap shall be renmoved in
the followi ng spring. The wapping shall be securely tied at the top and
bottom and at 18-inch maxi numintervals w th waterproof tape.

3.6 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plant material shall be nmaintained in a healthy grow ng
condition. Maintenance operations shall begin i mediately after each plant
is installed to prevent desiccation and shall continue until the plant

est abl i shnent period commences. |Installed areas shall be kept free of
weeds, grass, and other undesired vegetation. The mmaintenance includes

mai nt ai ni ng the mul ch, watering, and adjusting settling.
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3.7  APPLI CATI ON OF PESTI Cl DE

Her bi ci des, insecticides, and fungicides shall be applied as needed and in
accordance with approved witten nmanufacturer's recomrendati ons. When
application of a pesticide beconmes necessary to renove a pest or disease, a
pesticide treatnent plan shall be submitted. A state certified applicator
shal |l apply required pesticides in accordance with EPA | abel restrictions
and recommendations. dothing and personal protective equi pment shall be
used as specified on the pesticide label. The pesticide shall be prevented
fromcomng into contact with the applicator or other persons.

3.8 RESTORATI ON AND CLEAN UP

Turf areas, pavenents and facilities that have been damaged fromthe

pl anti ng operation shall be restored to original condition at the
Contractor's expense. Excess and waste material shall be renmoved fromthe
installed area and shall be disposed offsite. Adjacent paved areas shal
be cl eared.

3.9 VAl NTENANCE

Mai nt enance of plant material shall include straightening plant material
strai ghteni ng stakes; tightening guying material; correcting girdling;
suppl enenting nul ch; pruning dead or broken branch tips; maintaining plant
material |abels; watering; eradicating weeds, insects and di sease;
post-fertilization; and renoving and repl aci ng unheal thy plants.

a. Witering Plant Material. The plant material shall be watered as
necessary to prevent desiccation and to mmintain an adequate supply of
noi sture within the root zone. Al watering shall be done in a manner
which will provide uniformcoverage but which will not cause erosion or
damage to the finished surface. Water shall not be applied with a
force sufficient to displace mulch and shall not be applied at such a
rate that it cannot be absorbed by the nulch and pl ants.

b. Weedi ng. Grass and weeds in the installed areas shall not be
all owed to reach a maxi mum 3 inches hei ght before being conpletely
renoved, including the root system

C. Post-Fertilization. The plant material shall be topdressed at

| east once during the period of establishnent with controlled rel ease
fertilizer. Apply at the rate of 2 pounds per 100 square feet of plant
pit or bed area. Dry fertilizer adhering to plants shall be flushed
off. The application shall be tined prior to the advent of w nter
dormancy. Fertilizer in packet or tablet formshall be placed prior to
backfilling and in accordance with the approved manufacturer's witten
recomendat i ons.

d. Unheal thy Plant Material. A tree shall be considered unhealthy or
dead when the main | eader has died back, or up to a maxi mum 25 percent
of the crown has died. A shrub shall be considered unhealthy or dead
when up to a maxi mum 25 percent of the plant has died. This condition
shal | be deternined by scraping on a branch an area 1/16 inch square,
maxi mum to determine if there is a green canbiumlayer bel ow the bark.
The Contractor shall determ ne the cause for unhealthy plant nateria
and shall provide recomendations for replacenment. Unhealthy or dead
plant material shall be renpved i mediately and shall be replaced as
soon as seasonal conditions permt.
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SECTI ON 02935

EXTERI OR PLANT NMATERI AL MAI NTENANCE

PART 1 GENERAL

1.

1 REFERENCES

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A300 (1995) Tree Care Operations - Trees,
Shrubs and ot her Whody Pl ant Mai nt enance

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

ASTM C 602 (1995a) Agricultural Limng Materials
ASTM D 4972 (1995a) pH of Soils
ASTM D 5883 (1996el) Use of Rotary Kiln Produced

Expanded Shale, Clay or Slate (ESCS) as a
M neral Amendnent in Topsoil Used for
Landscapi ng and Rel at ed Purpose

.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Data
Cheni cal Treatnent Material; GA
Manuf acturer's literature including physical characteristics,
application and installation instructions for chenical treatnent
mat eri al .

Work Pl an and Schedul e; GA
Del i very Schedul e; GA

Contractor's work plan and schedul es.
Mai nt enance Record; GA
Contractor's record of each site visit.

Application of Pesticide; GA
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Pesticide treatnent plan with sequence of treatnent work with
dates and tines. The pesticide trade nane, EPA registration
nunber, chemni cal conposition, fornmulation, concentration of
original and diluted material, application rate of active
i ngredi ents, nethod of application, area treated, anmount appli ed;
and the nane and state |icense nunber of the state certified
applicator shall be included.

SD- 13 Certificates
pH Adj uster; GA
Fertilizer; GA
Mul ch; GA
Pesticide; GA
Prior to the delivery of materials, certificates of conpliance
attesting that materials neet the specified requirenents.

Certified copies of the material certificates shall include the
fol | owi ng:

a. pH Adjuster. Calciumcarbonate equival ent and sieve
anal ysi s.

b. Fertilizer. Chem cal analysis and conposition percent.
c. Milch: Conposition and source.
d. Pesticide. EPA registration nunber and regi stered uses.
1.3 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI NG
1.3.1 Del i very Schedul e

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

1.3.2 Del i very of Pesticides
Pesticide material shall be delivered to the site in the original, unopened
contai ners bearing legible labels indicating the EPA regi stration number
and the manufacturer's registered uses.

1.3.3 St or age
Materials shall be stored in designated areas. Linme and fertilizer shal
be stored in cool, dry locations away from contami nants. Chenica
treatment material shall be stored according to manufacturer's instructions
and not with seeding operation materials.

1.3.4 Handl i ng

Except for bulk deliveries, materials shall not be dropped or dunmped from
vehi cl es.
PART 2 PRODUCTS

2.1 SO L AMENDMENTS
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Soi | amendments shall consist of pH adjuster, fertilizer, organic materia
and soil conditioners neeting the follow ng requirenents. Verniculite
shal | not be used.

2.1.1 pH Adj uster

The pH adjuster shall be an agricultural limng naterial in accordance with
ASTM C 602. These materials nmay be burnt line, hydrated |lime, ground

i mestone, sulfur, or shells. The pH adjuster shall be used to create a
favorabl e soil pH for the plant material specified or in place.

2.1.1.1 Li mest one

Li mestone material shall contain a mninum cal ci um carbonat e equi val ent of
80 percent. Gradation: A mnimm95 percent shall pass through a No. 8
sieve and a m ni mum 55 percent shall pass through a No. 60 sieve. To raise
soil pH, ground |inestone shall be used.

2.1.1.2 Hydrated Line

Hydrated lime shall contain a mnimum cal ci um carbonate equi val ent of 110
percent. Gradation: A mininmum 100 percent shall pass through a No. 8
sieve and a mnimum 97 percent shall pass through a No. 60 sieve.

2.1.1.3 Burnt Linme

Burnt linme shall contain a mninmumcal ci um carbonate equival ent of 140
percent. Gradation: A mininum 95 percent shall pass through a No. 8 sieve
and a mni mum 35 percent shall pass through a No. 60 sieve.

2.1.2 Fertilizer

Fertilizer shall be controlled rel ease commerci al grade, free flow ng,
uniformin conposition, and consist of a nitrogen-phosphorus-potassi um
ratio. The nutrients ratio shall be 5 percent nitrogen, 10 percent
phosphorus, and 5 percent potassium The fertilizer shall be derived from
sul fur coated urea, urea formal dehyde, plastic or polymer coated pills, or
i sobutyl enediurea (1BDU). Fertilizer shall be bal anced with the inclusion
of trace mnerals and mcro-nutrients.

2.1.3 Nitrogen Carrier Fertilizer
Nitrogen carrier fertilizer shall be commercial grade, free flow ng, and
uniformin conposition. The nutrients ratio shall be 5 percent nitrogen
10 percent phosphorus, and 5 percent potassium The fertilizer may be a
[iquid nitrogen solution.

2.1. 4 Organic Materia

Organic material shall consist of boneneal, rotted nmanure, deconposed wood
derivatives, recycled compost, or worm castings.

2.1.4.1 Boneneal

Boneneal shall be finely ground, steaned bone product containing from2 to
4 percent nitrogen and 16 to 40 percent phosphoric acid.

2.1.4.2 Rot t ed Manure
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Rotted manure shall be unl eached horse, chicken or cattle manure containing
a maxi mum 25 percent by volune of straw, sawdust, or other beddi ng
materials. It shall contain no chemicals or ingredients harnful to plants.
The manure shall be heat treated to kill weed seeds.

2.1.4.3 Deconmposed Wbod Derivatives

Decomposed wood derivatives shall consist of ground bark, sawdust, yard
trimm ngs, or other wood waste material that is free of stones, sticks,
soil, and toxic substances harnful to plants, and is fully conposted or
stabilized with nitrogen.

2.1.4.4 Recycl ed Conpost

Recycl ed compost shall be well deconposed, stable, weed free organic matter
source. Conpost shall be derived fromfood; agricultural or industria
residual s; biosolids (treated sewage sludge); yard trimmngs; or
source-separated or mxed solid waste. The conpost shall possess no

obj ecti onabl e odors and shall not resenble the raw nmaterial fromwhich it
was derived. The material shall not contain substances toxic to plants.
Gradation: The compost material shall pass through a 3/8 inch screen,
possess a pH of 5.5 to 8.0, and have a npisture content between 35-55
percent by weight. The material shall not contain nore than 1 percent by
wei ght of man-made foreign matter. Conpost shall be cleaned of plastic
materials larger than 2 inches in |ength.

2.1.4.5 Wor m Cast i ngs

Worm casti ngs shall be screened fromworns and food source, comercially
packaged.

2.1.5 Soi|l Conditioner

Soil conditioner shall be sand, super absorbent polymers, calcined clay, or
gypsum for use singly or in conbination

2.1.5.1 Sand

Sand shall be clean and free of toxic materials. Gadation: A mninmm 95
percent by weight shall pass a No. 10 sieve and a mininum 10 percent by
wei ght shall pass a No. 16 sieve. Green sand shall be balanced with the
inclusion of trace minerals and nutrients.

2.1.5.2 Cal ci ned d ay
Cal cined clay shall be granular particles produced fromnontnorillonite
clay calcined to a mnimumtenperature of 1200 degrees F. Gradation: A
m ni mum 90 percent shall pass a No. 8 sieve; a mnimm 99 percent shall be
retained on a No. 60 sieve; and a naxi mum 2 percent shall pass a No. 100
sieve. Bulk density: A maxi mum 40 pounds per cubic foot.

2.1.5.3 Gypsum

Gypsum shall be commercially packaged, free flow ng, and a m ni mum 95
percent cal ciumsulfate by vol une.

2.1.5.4 Expanded Shale, Cay, or Slate (ESCS)
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Rotary kiln produced ESCS naterial shall conformto ASTM D 5883.
2.2 MULCH

Mul ch shall be free fromweeds, nmold, and other del eterious materials.
Mul ch nmaterials shall be native to the region. Rotted manure shall not be
used.

2.2.1 Organi c Mil ch

Organic mulch materials shall be native to the project site and consist of
shredded bark for use when remul ching trees, shrubs, and ground covers.

2.2.1.1 Shr edded Bar k

Local ly shredded material shall be treated to retard the growh of nmold and
fungi .

2.3 WATER

Water shall be the responsibility of the Contractor. Water shall not
contain elements toxic to plant life.

2.4 PESTI Cl DE

Pesticide shall be an insecticide, herbicide, fungicide, nematocide,
rodenticide or mticide. For the purpose of this specification, a soi
fum gant shall have the same requirements as a pesticide. The pesticide
materi al shall be EPA regi stered and approved.

2.5 HERBI Cl DE

Her bi ci de shall be EPA registered and approved; furnished for preemergence
and postenergence application for crabgrass control and broad | eaf weed
control and conplying with Federal Insecticide, Fungicide, and Rodenticide
Act (Title 7 U . S.C. Section 136) for requirenments on Contractor's
licensing, certification, and record keeping. Contractor shall keep
records of all pesticide applications and forward data nonthly to
Contracting Officer. Record keeping format shall be submitted to
Contracting Oficer for approval.

PART 3  EXECUTI ON
3.1 SOL TESTS

Contractor shall performsoil tests in accordance with ASTM D 4972
3.2  MJILCH NG

Mul ch shall be m xed and applied in accordance with the manufacturer's
recommendat i ons.

3.3 WATERI NG
Water to supplerment rainfall shall be applied at a rate sufficient to
ensure plant growmh. Run-off and puddling shall be prevented. Watering

trucks shall not be driven over turf areas, unless otherw se directed.
Watering of other adjacent areas or plant material shall be prevented.
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3.4  APPLI CATI ON OF PESTI Cl DE

VWhen application of a pesticide becomes necessary to renpbve a pest or
di sease, a pesticide treatnment plan shall be submitted and coordinated with
the installation pest nanagenment program

3.4.1 Techni cal Representative

The certified installation pest managenent coordinator shall be the
techni cal representative, and shall be present at all neetings concerning
treat ment measures for pest or disease control.

3.4.2 Application

A state certified applicator shall apply required pesticides in accordance
with EPA | abel restrictions and recommendati ons. Cl othing and persona
protective equi prent shall be used as specified on the pesticide |abel. A
cl osed systemis recommended to prevent the pesticide fromcomng into
contact with the applicator or other persons. Water for fornulating shal

only cone from designated | ocations. Filling hoses shall be fitted with a
backfl ow preventer mneeting |ocal plunbing codes or standards. Overfl ow
shall be prevented during the filling operation. Prior to each day of use,

t he equi pnent used for applying pesticide shall be inspected for |eaks,
cl oggi ng, wear, or danmge. Any repairs are to be perforned i mediately. A
pesticide plan shall be submtted.

3.5 GENERAL MAI NTENANCE REQUI REMENTS

3.5.1 Pestici de Treat nent

Pesticide treatnent for disease or pest shall be in accordance wth
par agr aph APPLI CATI ON OF PESTI Cl DE

3.5.2 Mai nt enance Record
A record of each site visit shall be furnished, descri bing:
a. Mintenance work perfornmed.
b. Areas repaired or reinstalled.
c. Diagnosis for unsatisfactory stand of grass.

d. Diagnosis for unsatisfactory stand of plant material in planting
bed.

e. Condition of trees.
f. Condition of shrubs.
g. Quantity and di agnosis of plant |oss.
3.6 GRASS PLANT QUALITY
Grass plants shall be evaluated for species and health when the grass
plants are a minimum 1 inch high. The living grass area shall be naintained
to be uniformin color and | eaf texture; and free from weeds and ot her

undesirable growth. The living grass area shall be relatively free of
t hatch, di seases, nematodes, soil-borne insects, weeds or undesirable
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plants, stones larger than 1 inch in dianeter, woody plant roots, and other
materials detrinental to a healthy stand of grass plants. Broadl eaf weeds
and patches of foreign grasses shall be a maxi num 2 percent of the tota

ar ea.

3.6.1 Lawn Area

A satisfactory stand of grass plants for a | awn area shall be a mninum 20

grass plants per square foot. Bare spots shall be a maximum 6 9 inches

square. The total bare spots shall be a nmaxi mum 2 percent of the total area.
3.6.2 Field Area

A satisfactory stand of grass plants for a field area shall be a m ni mum 10
grass plants per square foot. The total bare spots shall not exceed 2
percent of the total seeded area.

3.7 LAVWN AND FI ELD AREAS MAI NTENANCE

3.7. 1 Mowi ng

Lawn and field areas shall be nmowed throughout the growi ng season to neet

t he requirenents of paragraph GRASS PLANT QUALITY. Cutting height shall be
adj usted according to type of grass. Frequency of nowi ng shall be adjusted
so that no nore than 1/4 of leaf length is renmoved during a cutting.

3.7.1. 1 Lawn Areas

Lawn areas shall be nowed to a minimum 3 inch height when the turf is a
maxi mum 4-1/2 inches high. Renove clippings when the anount cut prevents
sunlight fromreaching the ground surface.

3.7.1.2 Field Areas

Field areas shall be nmowed 3 tines during the season to a mininmum 3 inch
height. dippings shall be removed when the ampbunt cut prevents sunlight
fromreaching the ground surface.

3.7.2 Turf Trimm ng
Turf adj oi ni ng paved areas, planting beds and trees shall be kept neatly
trimmed at all tines, essentially after each nowing. String trinmers at
trees and shrubs will be prohibited.

3.7.3 Aer ation

Turf areas shall be aerated once per year using approved devices. Coring
shal |l be perfornmed by pulling soil plugs to mininumof 4 inches. Soil plugs
produced in turf areas shall be left in place.

3.7.4 Line

Linme for pH nodification shall be applied as required to neet the
requi renents of paragraph GRASS PLANT QUALITY.

3.7.5 Her bi ci de Weed Contro

Two or nore applications of a pre-energent herbicide and of a post-energent
herbi ci de shall be performed to nmeet the requirements of paragraph GRASS
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PLANT QUALI TY.
3.7.6 Turf Fertilization Program

A regul ar program of fertilization shall be established to include a spring
feeding and early sunmmer feeding to neet the requirenments of paragraph
GRASS PLANT QUALITY. A total of four pounds of Nitrogen per 1000 square
feet shall be applied annually. Additional one pound N trogen applications
shal | be provided as grass col or warrants.

3.8 PLANTI NG BEDS MAI NTENANCE
3.8.1 Tri mm ng

Spent flower heads shall be renpbved. Seasonal succession of bloomrequires
renoval for new plant or trinmng back bulb foliage.

3.8.2 Weed Contro

Grass and weeds in planting beds shall be conpletely renmoved before
reaching 3 inches in height.

3.9 PLANT MATERI AL QUALI TY
3.9.1 General Requirenents

Plant material shall be identified as native to the region of the site or
as a specinmen. Plant material shall be maintained as well shaped, well
grown, vigorous plant material having healthy root systems. The plant
material shall be maintained as free fromdi sease, harnful insects and

i nsect eggs, sun-scald injury, disfigurenment and abrasion. Plant materia
shall be free of shock or danmmge to branches, trunk, or root systens. Plant
quality is determned by the growing conditions; climate and mcroclimte
of the site for maintaining a healthy root system and growh of the trunk
and crown as follows.

3.9.2 G owth of Trunk and Crown

3.9.2.1 Deci duous Trees
Deci duous tree height to caliper relationship shall be maintained. Height
of branching shall bear a relationship to the size and species of the tree
and with the crown in good balance with the trunk. The trees shall not be
"pol ed" or the | eader renoved.

a. Single stem The trunk shall be reasonably straight and
symmetrical with crowmn and have a persistent nmain | eader

b. Multi-stem To be considered a stem there shall be no division
of the trunk which branches nore than 6 inches fromground | evel.

c. Specimen: The tree shall be well branched and pruned naturally
according to the species. The formof growth desired, which may
not be in accordance with natural growh habit, shall be indicated.
3.9.2.2 Deci duous Shrubs
Deci duous shrub height to nunber of primary stens shall be maintained.

Shrubs shall be maintained as well shaped, with sufficient well-spaced side
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branches, and recogni zed by the trade as typical for the species grown in
the region of the site.

3.9.2.3 Coni f erous Evergreen Plant Materia
Coni ferous evergreen plant material height-to-spread ratio shall be
mai nt ai ned. The coni ferous evergreen trees shall not be "poled" or the
| eader renmoved. The plant nmaterial shall be naintained to be well shaped
and trinmed to forma symetrical and tightly knit plant. The form of
growm h desired shall be indicated.
3.9.2.4 Br oadl eaf Evergreen Plant Materia
Br oadl eaf evergreen plant material height-to-spread ratio shall be
mai nt ai ned. The plant material shall be shaped to be recognized by the
trade as typical for the variety grown in the region of the site.
3.9.2.5 G ound Cover and Vine Plant Materia
Ground cover and vine plant naterial shall be naintained to have a heavy,
wel | devel oped, and bal anced crown with vigorous, well devel oped root
system
3.10 SHRUB AND HEDGE MAI NTENANCE
3.10.1 Trimm ng and Pruni ng
Trimring shall be perforned to ensure the foll ow ng:
a. Safety.
b. Quality (size, height, and shape).

c. Health (renoving broken, diseased branches).

d. Rejuvenation (renoving one third to one half of the ol der
stens or branches).

e. Visibility (signs, building entrances, notorist |line of sight).

Shrubs shall be pruned to the requirements of paragraph PLANT MATERI AL
QUALITY. Pruning shall be acconplished by trained and experienced
personnel in accordance with ANSI A300. The typical growh habit of

i ndi vidual plant material or the thene shape of the hedge shall be
retained. Cean cuts shall be nade flush with the parent trunk. | nproper
cuts, stubs, dead and broken branches shall be renpved.

3.10.2 Shrub Fertilization Program
A regular programof fertilization shall be established to include a fal
feeding to neet the requirenents of paragraph PLANT MATERI AL QUALITY. Use
i ndustry standards for foliage and root fertilizing the plant nateria
i nventori ed.

3.11  TREE MAI NTENANCE

3.11.1 Trimrmi ng and Pruning of Trees

Trimring shall be perforned to ensure the foll ow ng:
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a. Safety.
b. Quality (size, height).
c. Health (removing broken, di seased wood branches).

d. Rejuvenation (renobving one third to one half of the ol der stens or
branches).

e. Visibility (signs, building entrances, notorist |line of sight).

Trees shall be pruned to neet the requirenments of paragraph PLANT MATERI AL
QUALI TY. Pruning shall be acconplished by trained and experienced
personnel in accordance with ANSI A300. The typical growh habit of

i ndi vidual plant material shall be retained. Cean cuts shall be made

flush with the parent trunk. |nproper cuts, stubs, dead and broken
branches shall be renoved. "Headback" cuts at right angles to the line of
growmh will not be permitted. Trees shall not be poled or the | eader

renoved, nor shall the | eader be pruned or "topped off".
3.11.2 Tree Fertilization Program

A regular programof fertilization shall be established to include a fal
feeding to neet the requirenents of paragraph PLANT MATERI AL QUALITY. Use
i ndustry standards for foliage and root fertilizing the plant nateria

i nventori ed.

3.11.3 Unheal thy Plant Materia

A tree shall be considered unhealthy or dead when the nmain | eader has died
back, or up to a maxi num 25 percent of the crown has died. A shrub shall be

consi dered unheal thy or dead when up to a maxi num 25 percent of the plant
has died. This condition shall be deternined by scraping on a branch an

area 1/16 inch square, maximum to determine if there is a green canbium

| ayer bel ow the bark. The Contractor shall deternine the cause for

unheal thy plant material and shall provide recommendati ons for replacenent.
Unheal thy or dead plant material shall be renbved i mediately.

3.12 RESTORATI ON AND CLEAN UP

3.12.1 Restoration
Exi sting turf areas, pavenents, and facilities that have been damaged from
t he mai nt enance operations shall be restored to original condition at
Contractor's expense.

3.12.2 Clean Up
Excess and waste material shall be renmoved fromthe nmaintenance areas and
di spose of f site. Adjacent paved areas shall be cleaned as determn ned by
the Contracting Oficer.

3.13 CLEANI NG OF PAVED AREAS
Grass, weeds, |eaves, and debris from now ng, clipping, and pruning shal

be renpved i medi ately. Excess and waste material shall be renmpved from
paved areas and di sposed off site. Debris, |eaves shall be renoved nonthly.
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-- End of Section --
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