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SPECITIC CONDITIONS
FOR
PLANT FOUNDATION ZXCAVATION AND.
COQLING 20ND DIX=S
FOR THE
CONSUMERS POWER COMPANY
MIDLAND PLANT, ONITS 1 AND 2
MIDLAND, MICHIGAN

Introductian

et t——

Earthwork cperations at the Midland job site were
initially started in 1969 and stcoped in 1370. wWerk
under these Specific Conditicns are essentially a
continuaticn of the initial werk, updated =2 reflaecs
work completad to date.

Work Included

The work consists of, but is not limited to, furnishiag
all plant, laber, rechnical services, supervisicn,
materials and egquipment and rerforming all cperazicns
fecassary and required o serform the follewing:

1.1.1 ?rajeaes rracsivatian wesh %¢ inscect, srepare,
Anci/ng ensecre narelocarh slaced indsr STigizal
cAXSLWOTK Suncoatzacs.

1.1.2 Seal off water wells within =he "Werk Linics*®
shown ¢n the Drawings.

1.1.3 Dismantle and remcve all Temaining structurass
within the areas defined 5v the "Work Limis=s”
on the Orawings. “emove founcdations of se=uce
Sures in areas of racuired excavation and any
other foundation at or extending above eleva-
tion 61S.

.‘1.
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l.l.s

1.1.7

1.1.8

1'1.9

l‘l.lo

1.1.11

1.1.12

l.l.l:
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Clear all remaining areas within the “"Work

Liaits” not ;:w‘.ously cleared. Alsc clear

and grub any remaining areas af the Cooling

Pond and Baffle Dike foundations and the

Borrow Area. Most of the remaining =learing

and/or grubbing work to be done is aleng the
southerly poztion of the coceling pend, as

shown on the drawings. StTipping delow elavazicom l A
613 is noc required excapt as specified above.

Relocate ponds associated with Brine wells as
shown cn tie drawings, as and when required.

Excavata, dewater and prepare the foundaticns
for the Csoling Pond Dikes, Baffle Dikes, and
Railrcad Embankment.

Excavate the Cooling Pond Area 2o provide 2 maximm
bottom elevation of 6§14 (unlass shown otherwise cn the I A
Drawings) .

Cewater and maintain in the dewatersd stace the

‘trenches and foundations of the Cocoling Pond

dike sections, and all cther earthwork cperaticns.

Construct embankment for the Cocling Pond Oikas,
3affle Dike, and Railrcad EZmbankment and ia t=he
Plant Area. This includes :the supply of any
materials from an external source reguired =o
perform the work in accordance with the specifi-
c‘uono @ Y

Complete installation of ocutlet structure,
including the necessary concraca, run!crc-n:.
miscallanecus zmecalwork, and rip rap work.

Provide and maintain all haul and access roads
necessary or required to perform the work.

Provide constructicon schedules as reguired

Excavate for and construct diversion channels,
drainage ditches, drop structures, and diteh
drops; and protect channel surfaces as shcwn
en the Drawiags.
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- 1.1.14 Provide slope procecsiva for ditches as shown om drawiags.

1.1.15 Backfilling around the strucctures ia che Plaat Area, and placa
the Plane Ares fill.

1.1.16 Comscruct a conscruction tasporary laydown area, ilacluding
diversion of the exiscing Bullock Creek, and placing emba k-
zant aacerials.

L.1.17 Provide a qualicy assurance program for var<ous work Lcams
described i{a paragraph 156.0 of this specificacion.

Sork Not Iocluded
The following work will be dona by and at zhe expense of sthers:

1.2.1 Supply and placement of ballasc, ties and rails for che
railroad.

1.2.2 Removal or ralocacion of all talephone and power lines.
1.2.3 Ralocation of brine lizes shown on the Drawings.

1.2.4 GExcavacion of cast pics and drilling holas %o provide additional
informaction regardiag che subsurface. Thuis work will be carsiad
out Dy and at the expensa of others prior 2o or concurTantly
with che construction required under this Comtracs.

1.2.5 Compaction zasting, excapt that testizg o qualily altaraaca
equipment sball be the rasponsibilicy of che Subcomcracesr.
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2.4

2.3

3.0
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SDES AND STANDARDS

Abbreviacions of Codes and Staudards used shall have 2esnings as
dafined velow.

AASEO = American Association of State Highway 0ffics

ACI = Amaricaz Comereca Iascituce

AlsC = American Inscituce of Steel Comszzucsion

FVa4 = A;erican PecToleum Iastituca

ASTM = Americaz Sociecy for Testing and Macertals

MDSESS - Michigan Depar=ment Stacte Highway Standard Specifization
US3R = Uniczad Scates 3ureau of Reclamasion

QSEA = 0ffice of Safety and Fealrh Adminigsraczion

AlL work shall confora to requiremencs of the duildizg codes, safacy

ordexrs for the Szacte of Michizaa and Cicy aod Councy of Midland, and
all applicable paragraphs of OSEA Standards.

All referenced specificacicns, codes and standards shall he the
revision in effect on the data of the Concracs.

Unless ocherwise specified, rafarencs =5 such standards and codes is
sclely for technical informacionm.

Discrepancies in and bHecveen applicable codes, scandards, che Cor'~ 2es,
and/or design draviags shall be broughtc co the iomediata attancion of
the Contracsor.

MOBTLIZATION

The Subecomcractor shall =mobilize and transport iis :smstrucsiom plane
and equipment, including macerials and supplies, comscrucs such tempoTary
buildings and facilicies as are Gecessary and required ani assembla

such plaanc and equipment a: che site, all iz adequacts =ize for sasisface
toTy performance of all work under the Comgracs. Mobilizaticn will ase
be paid for separataly.
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IVER POLLUTION AD TIRZ PREVENTION

River 2ollucion

The Subcoutractor shall perform the work ia serise eonformicy with
all applicadle laws, rules, and regulacicns velaciag 5o pollucion

of agy straam or river, izcluding crossings cthereof. The Subecsitrace
tor shall, at ic3 expensa, provide suitable facilizias =2 pravemc
the incroduction of 2oy subscances or zatarials iato axy scTeam,
Tiver, laka or other body of water which aay pollucs tha waczar or
couscituta subsctances or macerials delatericus =9 figh and wild li<a.
All cemporary faciliclies providad by the Subcoucracsor shall, ac
completion of the work, be removed by and at the expense of the Sub=
comcTactor. The Subconcractor shall ba responsibla for all coscs
and/or corrective Jeasures required as a resulc of pollucion or ochar
damages incwred %o adjacent properties and screams rasulsiag from
the.Subcontractor’s operasions. The Subconcracsor shall cooperata
with the Wacer Rescurces Commission of zhe Departaent of Nacural
Rasources for the State of Michigan, and shall keep i:tself informed
4s t©o said Departmencs’' and Commissions' requiremencs Tegardiag che
work as approved or required. All costs in commecsion with said
requiremencts shall be borzme by the Subcomtracasr. The SubcantTacsar
skall submic with his bid proposal his propesed plan 0 pravent
pellucion of che adjacant river and screanms.

TIRE PREVENTION

The Subcontractor shall 20C permi: unauthorized firss either wvishia
or adjacant o the linics of che projecs amd it shall be liable for
all damags Irom fire dus directly or indirectly =2 i:s own activicias,
or to those of ict3 employees or of its subcomcracsors of cheir employ=-
ees. The Subcontractor shall conform oo all Federal, Stats, and
local laws and regulacions perzaining =0 burning, firspravension and
concrol withis or adjacent to the project. A copy of aach Tequirad
peraic shall Ye furnished 25 the Contracsarw.

The Subccatractar's forces or equipaent =zay be Tequired t3 fight fires
in the viciaicy, regardless of cause. The Contraccor will not issume
aoy responsibilicy for paymeat for fighcing fire when such s ordierad
5y Govermmencal iuchoricy. i

F WA e

—

5:1.1 All excavaticns and foundation surfices shall Ye dewazered
duriag comstruction as and i zecessary.

-5
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CLEARING, GRUBBING AND REMOVAL COF STRUCTURES

Definisions

6.1.1 Clearing

Clearing is felling, cutting up and disposiag
Qf all treses and brush tcgether wish the down
timber, snags, flcatable matsrial and rubbish
contained within the area to e cleared.

6.'1.. 2 Grubbing

Grubbing is removing all stumps, roots larger
than l-1/2 inches inches in diameter, and
matted rocts Irom the embankment foundation
and the surfacs ¢f the Horrcw areas.

§.1.3 Brush

Brush is that natural vegetation with main
stems 2 inches or lass in diameter, as
msasured at ground level. .

6.1.4 Trees

Trees are the natural vegetaticn not falliag
within the linits of brush as defined in

caragzraph $5.1.3.

= 6§.1.5 Fencinc
: et s
_-.:{ Fencing is all fences including pests, wires,

it

fabric and gatas.

N .
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§.1.6 Structures

Structures are buildings or portisas theraod,
water and feed trcughs.

§.3.7 Salvace

Salvage is waste matarial resultsing frem the
cparations under the csntract which, as detar-
mined by the Subccoantraczor, is marketable.

CLQa:ing Recquirements

The remaining armas nct previcusly cleared wizhin the
“Work Limits" shall be cleared only provided thas areas
specified in Paragraph 6.3 shall be cleared and grubbed.

Clearing shall be carried out in a manner such that
damage S0 structures, both existing and under con-
structicn, is prevented. Trees, stumps and brush
shall be cut parallel =c the slcpe of the ground
and as close as convenignt =. the surfacs.

Clearing and Grubbing Recuirements

¥:3:1 The areas listed below shall sSe cleared and
grubbed:

The remaining foundations of the cocoling pend
and baffle dikes, including an area 5 feet
bevond the top of cut slopes and the tce of
2ill slopes; surface of the required excavaticn
areas and surface of all storage and stackpile
areas.

6 .3.2 Where the material tc be Irubbed can be removed
By subsequant recuired excavation which is g be
wasted, grubbing will not be reguired.

$ 3.3 All fieléd tiles locaced during foundacion excavacion
shall bSe removed from the dike foundacions.
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feucing lemval

All fancing exisciag witli‘a the arezs %0 be 2leaa~sd shall Se remaved

&g disposed of vhen au lorized dy the Comervaso. .

Stzuctures lccateud in the cowmey farm avea and also an existing bullding
in the plint avea shal. bde utilized as cemporary affics facilities by
the contractor. The comoruetor will socily the subcontracsor as O the
approximacte dactu of tusiy remgval.

|
Within the councy far> area the “hree cir garage which presencly houses !
Dow equipmest will e ramoved by ochers. All macerial from che 2ain |
stTucture «twept the walls ind e brick will Se removed by tze Tagle @_
Bays' Village; They will remcva furnades, wiadows, roof tTusses ‘
wiring, plumbing fixtures, ess. Ths balane» of demolicsion and disposal }
shall be the respongidilicsy of cthe subeomtraccor. |

All ocher Temaining structuras within the "Work Limdiss" stall Y
donxilished and disposed of. Foundations of structures in areas of
raguired excavation shall! be wmoved as sotad iz 1.1.3

Ligeosal of M«sirial
§.6.1 Gagezal

Logs, stuamps, uvocus, brush, ITues. Pelten wood, luidazr, feacing
fabric and oches zactarisls roauliing from the clessiag aad
gouiing opezarions shall Vg disgesad of by rsmova. Ivca tha
ares o be cleaved. laterial so ramoved shall Se disncsad 3f
in the disposal ireas thown op tha Orasings.

”

6.6.: lesowel

The Subcontracror will be pe=iniied 2o rexere salvege matarials

for whatever purpuses L& Sied St ~iih excepeions as avead | i
iz 6.5 Yo =mmerv.al "hall be removed uncil approval far the

samoval of the watarial has bdaen Ziven Dy the Teurvacsor.

-

"he Subconcraciiv will be peimizted oo scockpile salveje
sacterials at spproved locacions wizhin . avea 9 e oluared,
%ﬂﬂ Wact sa‘d zacariylt afe Temovad ITem tia srea Sadore
- acrmonial 1d,
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6.6.3  Buzving
P Upon approval, macarials 2ay be buried at approved
it locacicns. ALl flcatanle and rmEnic matarial
disposed of within the <nd area shall be oweed
‘- Wwith a minimm of three ‘oot Sver ovar such
- : mataxial, nless othervise Txoved by tha Contmacesr.
G
6.7 £
r
' §.7.1  Cleariag; Cleariag and Grubbisg
All work performed 3 1) clear and 2) to clear and grub
will be paid for ac che appropriaca lump sum izam
described Salow:
§.7.1.1 Tor all areas within the limirs of work shown
°a tha drawings, buc excluding Area A, where
7 ooly clearing work is Tequirad, such work will
A be paid under:

s Item 1A Clearing only, except Area A.

i §.7.1.2 Tor Area A, vhere only clearing work is Taguired,
such vork will be paid undar:

Izem 13 Clearing ouly, area L.

\

§.7.1.3 TFor all araas wishia =he iizdizs of work shown on
the drawizgs, but excluding Area A, whers both
mumhmurmu. such work will

undar:

Item 24 Clearing and Grubbing, eXCept Aras A.-
§.7.1.4 Tor Area i, vhers Soch clearing and grubbing is ~——

Tequirad, such work will be paid under:
Izem 23 Cleariag and Grubbiag of Area A.
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4)1 work periomrai o TEATe any exiesi g stTucsturas,

foceiugs, and fencing will %4 paid far ar tha luan sum
itra lisced alouz

Izem 3 Ramoval 27 Stzurguras aod Feucicg.

ALy soulss resllzec <7 thm SuhconrTrecer “aroush silvage
of the scwuicurvs, et3., w1l 7ot be diducctad from iy
Rent of jzem 3.

-ide
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< ' L0 SEALING WELLS AND EXPLORPATORY HOLZS

. .1 General

All known wells and well characteristics are listed

r ia the attached Table 7 -1 which, by refersnce hersiz,

by forms a part of the specification. Indicatad on
afcrementicned Tabla 7l are aight wells =2 be sealed

g by cha Subcomtracser prior oo performing any excavazion. I=

‘ adddizion to che lLisced vells, aoy other wells or found exploracory
holes located wizain cthe construesion area shall alsoc be sealed.

ALl lisced walls %o be sealed will be field locaced by the Con=
Sacstor. ’

Scme of the walls have exposed casing; the remainder’

are either buried beneath 4 %o 5 fae: of scil or be-

neatl several feet of watar at =he Scttom of cearamic

Of concrete sumps. In the case of the suried wells,

the Subcontractsr will be required to perform hand

excavation and ainer plumbing =2 expese the casing

and prespare the wells for sealing cperations. The

C Buried wells are usually constructed wizh a horizoene

i tal pipe attached to the 3P of the well casing and

Duried between the well and the Sasement of the house.
Well casings in sumps shall be dewatared to expose e
casing. In most cases, mincr Plumbing 5 attach exsen-
sicn pipes for easier access ar =2 STSP artesian flow

' is required. All inserted Pipes, pump attachmenss and
Pipe fittings installed wish each well shall be ramoved
5y and at the expriie of the Subcontracter.

\

7.2 Well Depths and Diametars
e ————————————— —

The depth of Well Ne. 57 is unknown. Remaining wells
range in depth from 100 &2 170 feet.

The well casing diameters are 2 and 4 inches.

7.3 Wells wish Check Valves

- 7.3.1 Those wells with a check valve att-ached dizecsly

S0 a single casing shall be fillaed wis=x goout
. from the check valve 23 =he =3P of the casinag or

‘12' .



DR O : ' 3 7220-¢-210
X = vh Ravision O

* to the top of the required extansion. In most
walls a check valva, cemmonly the 3remer tyve,
i3 used to connect the well screen o the bot~-
tom of the wall casing as well as =2 funceion
£t as a check valve =2 hold the watar lavel 9P in
tle casiag when no pumping is ia Srogress.
These valves are sc constructed that when there
is no upward flow past the valve, a rubber
y gasketed frse-moving plug effectively saals the
b . well. These check valves are generally installed
in the 2-inch diametar wells. The placament of
- the grout directly upen =he valve in a nen=-£low
wall will form a positive well seal. Grous shall
form to materials described in paragraph 7.8
£ these revised specifications. The gTout shall
be placed by intrcduciag grout down a pipe inser-
tad in the well. The bottom of =he gTout pipe
shall be left at the placament depth until grous
is seen o emerge from the top of the well cas-
ing. Upeon removal of the gTout pipe, the well
casing shall be tcopped up with gout. After
filling, the grout level in the well muss remain
static thus indicating that it has heen eflactively
J plugged. -

7.3.2 PFor those wells with a check valve attachaed
S0 a supply line secarate from a second outer
casing, the well s e considered as with-
Qut check valve and shall be pressurs groutad
similar to the provisions of paragraph 7 .4
Selcow. ;

7.4 Wells Withous Sieck Valves

After the probing cperation of a water well has in-
dicatad that no check valve is present, or that the
check valve is attached culy to the separatas supply
4i2a, the =0p of the well casing shall be prepared
for pressure grouting. The tce shall be constructad
T with provisicn for either a) iuserting a cne (1) ineh
diazeter pipe, 2r b) attaching =o the existing supply
lize; in either case, the pise shall extend dewn %o
within five (3) feet of the well bottom. The tep
shall include a small valved Pipe for inspecticn pusz-
Peses. Sealing of the well shall be done 3y pressure
grouting about the center pipe and effactively plug-
gi.nq Both the cuter casing area and alsc the supply
- ine.
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Wells with Obstructicns

These wells shall be filled frsm the depth dascribed
herei. and approved by the Contractsr =o =he top of

the casing or the top of =he reguired exs=ension. Pricr
€0 grout placemant, a check of all wells shall be made
for possible cbstruction to free movement of gTout down
to tha check valve or well scrasen depending cn the type
of ianstallation. The purpose of =his check is =0 assu:-
that the wells have not bSeen accicdentally or intention-
ally plugged at a shallow dep=h. It is nos anticipatad
that wells will e plugged, but if they are plugged at
depth within 50 feet of the ground surface or =he fin l1ly
excavated level, whichever is deeper, =he plugs shall be
ramoved or penetrated without damaging she well casing.
For each plug encountered, the Contracstor will decide

-~ -

whether it shall e remcved or left in place to fcrm &a

- -~ -

Sottom of the specified grout well seal.

Artesian flow Consrsl

Should any of the proposed wells to be sealed flow
under artesian pressurs, the flow shall be stopped

Dy attaciment of a surface pipe PriOor t2 grout placs-
mant in the well sc that the grout will not he dilu-
ted by the upward movement of =he watar.

The attachment of these pipes will generally recuire
pipe cutting and re-threading. The check valves shall
Se closed when flow is stopred, thus allowing the grous
t0 effectively seal the well against upwarsZ movement o=
artesian water.

Exploratorvy Holes

depth to intarcept ground water acuifars in =he send
area or (b) drilled into the artesian aquifer found as
depths varying from 177 &2 230 feet in =he glant area,
shall be sealed by pressurs groutiag. Exploratery
Ncles are listed on the attached Tabla 7-2 which oy
reference herein, forms a part of the specificasion.
In addition, cther exploratory hcles which show signs
©f possible leakage or arsesian ground water shall be
checked, and, if requirsd, shall alsc Se pressure
groutad.

Exploratory holes which were (a) drilled =g sufficians
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. In order to pressure grout the exploratory holes an
; outar casing must b2 grouted into the top 20 feet

of the hole. This casing must be installed %o wish-
stand an intermal pressure of 210 Psi. Aftar the
casing has been installed and =he grout sat, a cne
(1) inch diameter pipe shall be inserted down the
original exploratory hole to wishin five (5) faet
of the top of the artesian aquifer. The grout pige
thall be sealed into the Sop of the surface casing
to withstand a 30 psi maximum pressure. In addicion,
a small valved inspecticn pipe shall be welded to the
top of the surface casing.

Table7-2lists the depth to the =op of the aquifer and
other knocwn data.

Table7<3 lists those holes which should be checked by
the Contractor, and if cbserved =o he flowing, shall
alsoc be saealed by the Subcomcracter by pressure groutiag
macthods.

7.8 Grout Cesign

The ut shall be composed of cement, water, and
el um powder. The cement shall conform to the
raquirement of ASTM Designation C 150-68, Type III.
The grout shall be propertiocned, mixed and slaced
in accordance with the iastructions of =he mang-
facturer of the aluminum powdar to be used. The
ratic by volume of water to cement shall not excsed
0.75: howevar, the Contracsor may change the grout
mix 0 suit field conditions.

5

7.9 2rassure G:su:i.ng
Tl s X General

The intent ¢f pressure grouting 1) all wells
without check valves, 2) wells with check
valves on the separate supply line, and

J) varicus cther exploratory holes, is to
seal those walls or holes where they pene-
trata aquifers. This sealing shall be

dona by either injecting neat cement grout
under pressure or by pressurizing a pravicusly
grout fillad well casing or exploratesy hole.
The exact method of pressure grouting will e
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subject to the Contracsor's acoroval and
subsequent to sach well o hcls Pressurs
grouting, tdiey will be pressure testad =o
insure that sealing has been achieved.

Mix Design

The grout shall consist of cement, water,
and aluminuam powder in accordance wish
Paragraph 7.8. Sudbject =2 the Cantracsor's
approval, accelerators o speed grout cur-
ing can be added during zhe fizal stages
of groutiang.

Grout Placement

The grout shall be placed in acssrdance with
the methods described helcw and subject =2
adjustment %o fit field condisions as approved
Sy the Contracsor: (note all mix ratics aze
water: cement by volunme).

Twe general zethods appear applicable %o the
Prassure grouting program. Thae first, sermed
"Pressure injection” is whers grout is injec~-
ted under pressure at all times. This meched
should prove most effactive in sealing the
flowing artesian wells. The second, sermed
"sacondary prassurizasion” is accomplished by
first filling the ncle wizh grout and s=hen
applying pressure %o =he filled hole or cas-
ing. Fellowiag are simplifiaed descriptions
of the two methods:

A Y
7.9.3.1 DPressur: In‘ec=ion

a. Insert pipe (nominal diameter one (1) inch)
through specially constructed 2oo of well
or surface casing within five (5) feet of
the top of acuifer.

Seal pipe at top of well or surfacs casing.

B. Mix grout at W:C razio of 0.7%5:1 and injeces
under sufficient prassure (nominally 20 psi)
to fill well casing or sxplorvatery hole.
Injection should csntinue until grout of
essentially the same W:C ratio is shserved
flewing frem =he irspecsion pipe at top of
the casing. The inspection pipe valve shall
then Se clcsed and an addisicnal 10 psi
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2pplied =0 the £illed well. Acceleratsrs
can be added o the mix at the tine gTout
is cbserved a: the inspecsion Pipe. Af<ar
the grout has set, the lole or well shall
De pressure tasted to a 10 $si oressure
for tan (10) minutes %2 insure that the
hole is sealead.

Te5.3:3 Schndtgy Prassurization

a. Insert pipe (nominal diamoter is cne (1)
iach) through specially constructad top
ef well or surface casing down %o within
five (5) feet of the top of agquifer.

Seal the pipe at top of well or surface
casing.

5. Nix grout at W:C ratio of 0.75:1 and #ill
the hole or casing. Attach grout equipz~
mant o the pipe and complete grauting
cperaticn by applying 20 psi a3 svetenm.

The entire systsm should remain Prassurized,
if pessible, until the grout has sec. ;
Accelerators can be added during the final
Stages with the approval of the Contractor.
Aftar the grout has set, the hole or wall
'shall be pressure tested =2 a 10 psi pres-
sure for ten (10) minutes %o insure =has

the hole is sealed.

7.9.4 Racords

The Subcontractor shall submis to %he Cantraceer
dally records of all pressure JTouting work.
This record should note the depth of well,

quancity of grout used, and ncte =he satisfactary
testing results at each well.

7.10 Measuzement and Pavment

7.10.1 Measuremant

Sealing of wells and explorasory holes will

-3 be measured as the number of wells sealad =2

the satisfaction of the Contracsar. No addi-
ticnal compensacicn will be made for varyiag
Size or gquantity of grouts used =2 seal =he
well or hole.

-17-
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7.10.2 Pa nt

Sealing of wells and holes will be paid for
at the contract price statad in the Price
Schedule for the items listad below:

Item 4 Sealing Wells (with Check Valves)

Itam § Sealing Wells (without Cieck 'alves,
Pressurs Grouted)

Itenm § Sealing Exploratsry 3cles (Prassurs
Grouted)

8.0 EXCAVATION

8.1 General

The Subcontractor shall perform all required excavasisn
regardless of the characser of the materials encountared,
all dewatering and cleanup work required to prepars the
excavated areas for placement of embankment and, if ra=-
quired by the Contractor, remcve slide material. The
Tequired excavation shall be made %o the excavation Pay-
lines, grades and elevations shown or %o a sufficient
depth to cbtain an acceptable fsundaticn.

All necessary precautions shall Le taken %29 zreserve in

a2 sound and undisturbed condisicn all material below and
Seycond the limits of required excavation. If, as dater-

mined Dy the Contractor, materials belcw and beyond he
required excavation linits were disturbed, due =2 exca-

vation methods employed, such material shall be removed

and replaced with suitable compacted material as required by =:
Contractor by and at the expense c¢f the Subcontracssr.

,‘
!5

All excavacion cperatiocns wicthiaz 1000 feet of the wast and souch

)

e S property Lines shall be limiced 2o sormal daylight hours.

D 8.2 Daefinizions

——

—Eml -
s 8.2.1 Required Excavaszicn

— Rt C =Xcavac.on

~— .Required excavation is all cpen cut ekcavaticon
b shown on the DOrawiags including but not limiced
R to the excavation cequired for:

b

- “18=
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8.3

- -

1) Deepening the Cooling Pond (designatad for borrow)
so that the lavel of che bottom i3 not higher than
elevation 514, ner lower than elevation 512 ia ke ;
exsavation areas (unless showm othervise om the A
drawings), and ooc higher than elevatiocn 515 ia i

disposal arsas.

2) uvike and railrcad embaniment foundaticns '
including an inspection trench excavated
in the dike foundation %2 a minimum depth
8 feet below the original ground level, and
the removal of loose sand wish uniform
grading cf the particles from the Cooling
Pond dikes;

3) Diversicn clannels, drsp structures, and
drainage ditches; and

4) ZEmergancy Cocling Pond area

8.2.2 Borrow Excavation

Borrow excavaticn is the excavasion of material

suitable for use in the embankment. All borraw

shall be obtained from the required axcavation

unless otherwise approved by the Contractsr. ALl |
borrow excavaticn outside the limiss of =he re- |
quired excavation shall be carried osut by and at |
the expense of Subcontractor.

8.2.3 Stsioping

|
Stripping is removing from the susface, all seil |
wilich containes organic material or any cther |
material which is unsuisable. |

8.2.4 igseptable Foundation

The detarminaticn of acceptable foundatian wild
be made bv the Contractor. ¢

8§.2.5 Suitable Material

The suitability of all material will be determised e
, by the. Contracstor. . .

Classification of Zxcavaticn

Excavation will not be classified %or Payment

19
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¥o blastiag of rock or rree Stuaps will be permizzed.

i.5 Safety of Sxcavacions

A

The Subeomctracto
for che safaety o
thes Contrace.

T shall 2ave sole Tesponsibilicy
£ all eaxcavactions pearformed under

8.6 Borzow Excavation

. §.6.1 Gepspal

P

—— pare ling Pond which {3 required, by shis
e ; :::‘Lﬁu-;:-:r;:ﬁalllll'tt.‘,1J designaced as Sorvow
e—— area. This SorTow area

e

e .

i e

|

I
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and the materials therein will e nade available

ia place and as is, withous COST £2 the Subcontracesr
The locaticn and APProxidats aextent of the sSorraw
areas are shown cn =he Orawings. The Subcsnsractor
Ay request the use of borrow aceas other than that
shown. The Subcentractor shall not use such areas
until approved by the Contractss. All borzow

areas shall be stripped cnly to the extans necas-
$ary to cbtain sufficient quantity of suitable
borrow material. Unless otherwise shewn on thae
Orawings, excavation in s=he horraw areas shall ke
mada so that the finallv excavatad slopes are 2ot
Steeper than 5 horizontal %o 1 vertical. The
Subcontractor shall dress all borrow arsas from
which material has been remcved, and those arsas
otherwise disturbed by =he Subcentracter, %o pre-
sent a satisfactory appearance.

S::ianiag

Stripped material from the dike foundation shall be used
a3 Top seil in lone § on the downstreanm slope of the dike
as shown on the Orawings. The Subcontractor may, for his
convenience, stockpile any of the stripped materials for
latar use in Zone § in areas approved by the Contractsr.
Stripped material not suitablae ar not Tequired for use in

the embankment shall be dispesed of and/or wasted By the
Subcontracsor.

Acceptable Foundation

.

§.3.1 Where the foundation elavasion is fixed by
structural requirements indicated 3y specific
elevations, additional excavation may te re-
quired if the material encountered ar the indi-
cated elavation is not aceepeadle,

8.8.2 Cao;iag Pond Dikes
8§.8.2.1 Poundagen Arsas in the Inssection Trench

Acceptable foundation far she inspection
Trench is firm undistursed sandy, silsy
clays or sandy silss wish scme clay.
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§.8.2.2 PFoundation Areas Other than ke
sispecsion Tranch

Acceptable focundation for foundation
areas other than the Iluspectiscn Tranch
is firm in-place terial with the
organic matarial reamoved from =he iur~-
face. Loose uniform sand which is saturaced
er will beccme permanently saturated
when the Cooling Pond is in operation
will not be acceptable fo.~daticn.
Existing hard smocoth paverent surfacess
will nct Se acceptabla and must he
Tipped up and remcved Sefore any embank-
ment material is placad therson.

3affle Dikes and Railroad Imbankmens

Acceptable foundaticn for the 3a7%le Dikes and
Raillrocad Exbankment is fi-m in=place .tezxial
with the organic material removed.

‘:ainagc

Zxcavaticn of temporary drainage 4isches as necessazy
during the axecuticn of the wosk shall Se srovided by
and at the axpense cf the Subcontractor.

Shoring
e ——— e~

Shoering as necessary or required shall be done in
accordance with the applicable laws and regulaticns

ef zhe State of Michigan, aad alse with «li applicadle
QSHA raquiramencts,

Excess Material
“

Excess matarial from the excavatisn, not required for
Sackfill, shall be wasted in designaced dispesal areas.
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§.12 D;gggacl of Sxcavated Matarial

8,12.1 Genaral

Lu.z

§.12.3

Suitable matecials removed From Tequired
excavation, existing stockpiled matarial
from river excavation and borraw arsas
shall be placed in the embankment or used
as backfill as shown on =he Drawings and
as specified. Zxcess and/or unsuitable
matarial from reguired excavation may be
wasted in designated disposal area.

Stockpiling

When the excavaticn Prograsses at a rate
faster than placement in the embanikmens
is being accomplished or Prior to stars
of embankment consstruction, ar if cenven-
ient for the exscution of =he work, exca-
vated materials shall be stockpiled at
aporoved locaticns until required for
placement in embankment. Stockpiling of
topseil shall be done in accordance with
Paragraph 4.7

Wasting

Material speciii t2 bDe wasted shall be
wasted in the disposal areas indicasad on
the Orawings. The disposal areas are within
the Cooling Pend Area. The aaterial shall
Se wastad only in thcse slaces whers the
ground level is such that aftar the material

pas been placed, the level at the fizal sur-

face is not higher than elevation 615, The

.Surfaces of the dispcsal area shall be lels
in a satisfactory condition, sleped =2 drain,

and compacted with 2 passes of a 30-=an
rubber tired roller or approved alsarmacts.

No waste material shall be dumped within the
Cooling Pond Area so that the final ralled
surface has a slcpe staeper than $ herizensal
o 1 vertical.

«23-
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. 1. 8.13 Measurement and Pavment
igﬁi T 8.13.1 Recquired Excavation

- |

- 8§.13.1.1 Measursmens ’

5 Required excavaticon will be measursd in
place =2 the nearest cubic vard, as the
number of cubic vards of material sasis-
faczorily excavated and dispesed of,

8.13.13.2 Payment i

Required excavation will be zaid for as
the applicable contract price scased in
the Price Schedule for the it Listed

o below.

Item 7 Excavaticn; Cooling Pond Area

Item § Excavation: Ceoling Peond Dike
Foundation 3affle Dike Foundatsisn
and Railrcad Zmbankment Toundasion

Item § Zxcavaticon; Divessian Channels,
Crainage Ditches, and Orop Strucsures

8.13.2 Sgzisoing

Stripping will 2ot be paid for separately.

8§.13.3 Scrzow gxcavnegan

Sorrew excavaticn will net be paid for separately.
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8.13.4 Stockpiling

Stockpiling and moving matazial from stockpile =0
points of disposal will aot be paid for separately.

-~ ‘ 8 .13.5 Wasting

- Wasting will not be paid Ior separataly.

8.13.6 Shorinc

Shoring will not be paid for separataly.

8.13.7 Compacting Waste Areas

s Compacting waste areas will not be paid for
Separately.

8.13.8 Qvezhaul

Overhaul of borsow will not be paid for
separataly.

8..3.9 Dewacer

Drainage and dewatariag will aot be paid for
separately.

«28e
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General
|y S— e ——

In some locaticns it is anticipated shat pervicus
layers consisting mostly of sand will exsend below
the water table. In certain instances where =his
ocsurs an impervicus cusoff to reduce seepage =hrouch
the foundations shall Se constructed by the slurzy
tfanch method. The necessity for and limiss of =h
slursy crench will be determined by the Consractor
following an assessment of zhe foundation condisions
revealed durirg construction. The trench shall have
a minimum 4 foot width with substantially vertical
walls. The top of the slurry trench shall be at

least cne foot above the water table. Tha trsnch
shall extend from the surface cf excavatad founda-
tion, or the surface of construction 2ills placed By
the Subcontractor for construction purposes, thrsugh
the sand or other pervicus deposiss =2 panstTate a
mininum of 2 feet into satisfactory impervious
foundaticn, such as firm undisturbed sandy silty
clays or sandy silts with scme clay.

Surface Preparation

The Subcontractor shall, atc its expense, perisz= any
required surface praparaticn, including samper =Y
£illing, grading, clearing and dewassring.

Excavation

Cxcavation of the trench shall be done with a dragline
or other equipment appreoved 5y Contractor. The
excavacicn shall be carriad to the fizal depth at =h

-

Foint whers excavation is starced, and zhe entire
depth of cut shall Se carried along the trench center-
line. The depth of the trench shall he terminated
when the excavaticn penetrates a minimum of 2 feet
iats impervious foundation. The stabilisy of =
trench walls shall e maintained during excavasion
fatroducing bentcnite sluzsy.
e stability of the trench
shall be the rasconsisilisy
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T 9.4 Sluzmv

ok A 9.4.1 General

i The slurry skall consist of a stable ecolls:

suspension of bentonite in water.

ke 9.4.2 Slursv Proversiss

! The slurTy properties will se determined by

- tests described in the API Recommended

ot Practice 138, dated November 1362, lst
Edition, °"Standard Procedure for Testiag
Crilling Fluids," inc.idiag Supplemenz No.
da.ed Mazch 1966. Such .asts will be made
the Contractor without charge to =he Subcern
t-aceor.

9 .4.2.1 At the introductisn of c=he sluzsy
' into the %=zench: :

4 1) The slurry shall contaiz a =
J imum of 20 pounds of bentanis
' Per barrel of slursv eguivale
L0 a density of approximasely

65 pounds per cubic foot;

2) The viscosity shall nct te la
tlan 1S centipoises at 20 &;

3) The water loss shall not te
\ greater than 25 cubic cenci-
meters in 30 ainutss.

9 .4.2.2 At any u.ao in the slursy tsench:

1) The slurry density shall be =:
greatar than 35 pounds per cu
foot unless otherwise agprove
by the Contractser; and

2) The viscosity shall be nc gre
than 30 centipoises at 20 C. _

9 .4.2.3 At the time the backfill is inss=
duced inte the slurry srench:

.. 1) The slurry shall have a dens:
! 10 greater than 30 pounds cer

3%
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cubic foot unless otherwise
approved by the Contracster;

The water loss shall not be
greatar than 30 cubic centi-
amters in 30 minutas.

Sentonite

The bDentcnite shall be an approved powdare
scdium Sentonite and shall conform =o =he
Tequirements of API Standard 13A, dated
March 19635, 3xd editicn, "Specification o
Oil-Well Drilliag - Fluid Materials, (Tent
tive)". The properties of the slusry mav
altered t) suit comstruction conditions by
admixtures used for the consrol of oil fie
drilling muds, as approved Hv the Contracs
Under no condition will peptizing or bulki
agents be allowaed.

Water

Water will be available #rom the Tittsabawa.
River without charge to the Subcsntractor,

ed that cthe Subecontractor shall, as
expense, provide pumps, pipes ané osther ec
ment required to convey the water =S the s
of wozk and tc assure that the gualisy of
water is satisfactory for use with sluzxy.
Upon complation of the worli, “he Subcons=a
shall, at its expense, remcve all pumps, >
and any ccher equipment and leave =he sisza
wiill a satisfacscory appearance.

Mixiag and Placing Siuzzy

Slurry plant shall include a aixer capable
producing a colloidal suspensisn of sencan.
and water along with the necessary air agi
tion, and addizional pumps %o assuras =hers
mixing. Slurzy shall be transporsed o =h:
Srench by a temporary pipeline or By cther
methods approved by the Contracssr.

Gisaning of Siuszv

Equipment shall te praovided sv the Subesns

. =28-
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e 52 remove 3lurry from near the bottom of she
o SSanch so that it can be treated Sy shakars

. and/or cyclones to remove excess sands and
silts. The coarse matarial so removed may se
used as a part of the backfill aor disposed of.
The slurry with the coarse matarial ramoved
and which moets the requirenenss of this
specification shall de discharged back =c the
- . tranch. This Operation shall Se on a sonsinu-
‘ Jus Dasis to assure cleanliness of the sluzsy
at all tinzes.

9.4.7 Level of Slurx

At any time the level of the slurry shall not
drop Delow cne foot ahove the lavel of the
watar table. The Subcontractor shall be re-
sponsible for the stabilisy of the trench walls
above and belcw the water zable. The Subcon-
tractor shall also be respensisle for she
stabilicy of the excavation should =he level
©f the slurry drop below tha water table.

oy 9.4.8 Excess Slurxy

At completicn of the Sack#fill operaticns the
excess slursy shall be disposed of as apsroved
by the Contractor.

9.5 Backfill

9.5.1 General

.......

= ‘The backfill for the slurry trench shall csnsiss
of a combination of excaveted material and
ixported material, or entirely of izported
material. The backfill maserial shall be
mixed and >lended thorsughly prior =o placing
in the trench. The Subcontractor shall assure
that all backfill material has bSeen choroughly
Slanded with addizicnal bentanite sluzzy priss
t0 iatroducing the bSackfill inss the =resnch.
This addictional slurry shall be sluiced or
pumped into the blending area and thoroughly

A

!
i

% mixed with the backfill material in a srepor-
_ 2= _ ticn of a mininum I percent of Henzsnize =2
- BackIill, based on dry weights. All clods of
=
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earth, clav, bentonite, sils ar other
Cemented matrtar shall be brokan up and
Slended. The back#fill shall Se free of

all vegetaticon or sther deletericus materia.
Sefore intruducing she sack#ill ints the
tIsnch, the backiill shall have the csnsis-
tancy of wet concrets wizh acous a §-inch
slump as determined Sy the Contractor. T
Subcentractor shall waste any matarial whico
as detarmined by the Contractor, is uasuisar

Gradation

The gradaticn of the backfill shall be as
follows:

U. §. Standazd 2ercent Passi~
Series Siaves bv Weicht

3 {ach 30-100

3/4 inch 40-100

Ne. 4 30= 70

Ne. 30 20=~ S0

Neo. 200 10- 25

Impcread Material

In order to cbtain backfill material whish
will maet the specific gradation, it will se
necessary to import some material., The
Subcsntractor, at its expense, shall make

.all necessary arrangements for supply of

sSuch material. The Subcsntraceor Tay impors
the material from any scurce subject =3
approval as o suitabilisy of the material.

After the bDackfill has been blended and Pre=-
pared to the required charactarissics and
gradation, it shall be placed ia =he trench
with a clamshell bucket. The firss lif+s
stiall Se placed by lowering buckets of o
material to the bottom of the trench. Subse-
quent lifts shall be built up, usiag the
clamshell bucket, until =he back#ill is ape~
the top of the trench and has Seen farmed
without encroaciing eon unexcavased =rencs
material. rree dropping of any back#ill
material will not Se permicszad.

-30- -
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9.5.5 R.maining Bagksil)

The remaining back#ill shall =e placed by
bulldozing at the starting poiat and pro-

S grassing continucusly from =he begianing =3
the end of the trench in =he saze dizeczion
4s the excavation.

4 : 9.5.6 Izesgh Suzchazze

Izmediate'” after the trench has bSuen satis-

factorily sackfilled, the Subconsracssr shall
» mound gver the strench a surcharge of slursy
tranch backfill material =o provide a minimum
surcharge thickness of 5 feet. This surcharge
shall extend cver the flared top of the trench.
This surcharge shall be lef:t untouched and ne
exbankzent matarial shall be placed sver =he
slurry trench until a minizum of 7 days have
elapsed. ?Pricr %o placement of Zone 1 -
material the mound shall Se flatsened =c an
extent so that a minimum surcharge of cne fscot
remains. Ione 1 matarial placed cver =he
slursy srench shall be placed and gompacted
in accordance wizh the reguirements specified
g in Section 12, "Dike and Railroad Embankmens A
i Constzucticn.”

9.5.7 Excess Backfill

AllL materials axcavated from =he t>snch and
ROt used as backfill, or materials =2 se
wasted, or unused Dackfill, shall Se wasted
as specified in Paragragh 3.12. The cpera-
tion shall be done so as =2 leave nc arsas
undrained and an appearance satisfacsory =2
the Contractor. The Subcontracssr shall, as
approved by the Contracsar, suzy any material
aixed with bentonite =2 prevent its exgosure
to the resarsveir.

9.6 BRecords

The Contractar will keep racords of gradation of -
Backiill, profile and gradaticn of impervious founda-
ticn at the bettem of the trench; composition, viscos-
ity and density of the slurry and cther data whish are
necessary Ior contral of zhe work. Thae Subesntracssr

v shall, at its expense, provida all necassasy facili-

o ties, informasion and non-technical assissancs
required in keeping such recsris.
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Ia addizion to the probiags zade approxizacaly aver
10 feec along the trezch centerline for the puspose
of measurement for payment as specifiad ia Pazagray
9.3, cthe Comcractor 3;ay require addiziosal probizg.
Such probiag will be 2o deterzine mo0rTe accurately ¢
fouadation condizion prior to backfilliag. The Subd
comcractar shall furaish all labor and equipment an
all son~techaical assistance azd perfora all opera-
tious to aid the Contractor ia perforaiang additiona
probing.

Measuresenc aad Paymeat

9.8.1 Slyzzy Treach
9.8.1.1 Measuvesent

The slurry trench will Se measurad
to the nearest square foot as the
susber of square feet of slurry
trench excavatad and dackfillad.
Such measurement will be made as
projected onte a vertical plaze
along the centarlize of che trezch.
Measurement will be based on survey:
and probings of the Yottzom of che
tTeach., Probings will be z:;ade ac
approxizaacely 10 foot izceszvals.
The Subecontracsor shall provida all
zecessary equipment, facilicies,

\ laber aand som-tachmical perseoanel,
a3d perfora all operaciocns rtequired
€0 3aka the probings which shall be
=ade {2 cthe presance of the Comtrac:

9.8.1.2 Pavass:

The sluzTy trench will bde paid for
At the concTact price staced i3 che
Price Schedule for cthe icam lisced
balow.

Leem 10 Sluzey Trench

32e
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Estiznaczad ngth of grs eneg:

Tubeodsractor's actancion is iaz-
vited to the fac: zhat che esciz:
quaaticy givem i3 the Pricze Schec
i3 bdased on che slurTy treach ha-
4 total escizated leagech of 300 4.

Itam 10 includes ground surfacs
preparation excavation, sumping =
convevance and if necsssary trea:
Dant of water, fumisnlng, aixing
Placing and cleaning ben:ionite
slurry, disposal of aexcess slursy
stockpiling excavated material,
izmporting addisional maserial

for backfill, Slending back#ill
materials, blending bsack#ill
material with additicnal sensanis
slurzry, placing back#ill materia.
ing and removal of =rench surchar
disposal of excess backfill, scu-
ings, and all related work neces-
Sary to construct the slurry sran

9.45.3 Excess 315552

Dispesal of excess slurzy will act be paid
separately.

9.8.3. éggﬁtgana; P;abggg

9.8.3.1

.9.8.3.2

-

Mo;gugggggg

Additicnal probing as necessary a:
required will be measured =o she
nearest & hour as the number of
Lours such probing, ordered By th¢
Cantzacter, is satisfactorily
performed.

Zaymens

Addicicnal prebing will be paid ¢:
At the contract price staced in =-
Price Schedule for the item lista:-
Selcw.

Item 131 Additional Probiag
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" 10,0 P TION PREPAIATION

- 10.1 General

! Foundation preparaticn shall he periormed upon acceztable

foundation. No embankment f4i11 shall be placed on any
fcundation until the Contractar nas approved the fsunda-
tion. Request for such ageroval shall he made ixmediately
Prior to placement of maserial. Foundations shall be cut
€0 firm undisturbed matearial and shall be free of all
locse material.

Izmediately befors Placing embankment material on the

foundaticn of the dikes and railrsad embanicnent the

foundaticn shall be scarified and meisture-conditicned

45 necessary and then rolled wiszh 4 passas of a S0-ton

rubber tired roller. An alternative roller approved by

the Contractor may be used in which case addisional '
- Passes may be reguired.

10.2 Feoundation Owunr‘.ag

All foundaticn areas shall be dewatered pricr =2
flacement of embankmens 2aterial theracn.

A

0.3 .\!cggogu: and Pavmens
10.3.1 Founda ? Dikes and 22 e

10.3.1.1 Measuremens

Poundation preparasiscn will Se measured
S0 the nearest square vard as the nunmber
of square yards of foundasisn Preparation
satisfactorily performed. Such measure~

& mant will be made as a Prajection on =2

o a4 herizental plane.




10.3.2

10.3.3

10.3.4
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10.3.1.2 Payment

I‘Md&n preparacion will be paid for acz the
COnELIACt prica scated Lo the Price Scheduls for
the item liscad below.

Itam L2 Toundacion Preparation, Dikes asd Raile
road Esbaniment

Zzoof Rolliag Plaac Ares
10.3.2.1 Measucemenc

Proof rolling iz cthe Plant Area will ba measured
%2 the nearest square yard as the sumber of square
yards of proef rolling satisfactorily performed.
Such measurement will be made a8 a projecticn om
€0 a horizeontal plane.

10.3.2.2 Paymenc

 Proet tolling iz the Planc Areas will be paid for
4t the contract price stactad ia thae Price Schedula
for the icem lisced below.

Item 1] Proof Rwiling, Planc Area

shall be Lased on che Subconcracser Zakiang
ton rubber tired roller., Mo addiciomal
an alternaca roller Lis usad wahich
to achieve ~ompactive resulcs

i
passes
ton roller specified.

Addicional excavacion authorized by cthe Contracssr 2o carry =
foundacion down to aczeptabla foundacion, will Ye zmasured in:
on 8§,

paid for as required excavaction i3 ¢ ordasce wizh Seess
"Excavacion”.

-38-
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EXISTING CARTHWORK - RECOIDITION

1.1l Gaeneral

1.3

L.

A pericd of approximately two years has slapsed sinc
the initial earthwozk coanstruction, resulting in con
siderable bank erosicn to dikes and drainage ditches
Construction backfills have alsc detariorated. Weecd
and brush have grown, necessitating zemoval priozr to
ceatinuation of new construction. Some backfill wer
is required as idantified on the construction drawin

Inspecticn, Testing and Remcval

The Contractor will inspect and perform all tests tc
determine the extant of earthwork removal for all
earthwork construction previously performed under =2
initial earthwork contract, without cost to the Sub-
contractor.

Csoling Dikes

Prior tc placement cf new £ill, the ocuter slopes will
be excavated to a mucimm depth of two feet perpendi:
ular tc the dike slope and recongtzucted S0 lines :-
grades as shown on the drawiags. Sufficient czown
£i1l]1 shall be removed 5o expose the csnstzuction zone
Particular care shall be taken in the preparaticn of
existing £ill for the addition of Zcne 3] naterial
(sand drain) see Section 12.5.4.

5

Csnstzucticn Backfill

In the plant area, excavate all previcus 2ill t2 a
depth as determined by the Contractor. All unsuicac.
matarial shall be removed and replaced with select
material and compacted in accordance wish appli le
provisions of Section 11.0 “Dike and Railzcad
Ezsbankzent Construction.”

fatiroad Abucaencs

lamove axisting f411 as decermined by the Concractar and seplac

© with select macerial compactad i accordance wish Section 11,

"Jika and lailroad Isbazient Constructiocn”.

_=16= .
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Esaggency Cooliag Pouc e

[a the emergescy <oolieg jond area, dackdiil as iaquized
S0 proviia a minimag 100 foot wi‘e betl s <howm om the
drawiags - Jackfill zacerial "0 be placnt La acsirdasca
with Ssesion 13.0 "™lane ares and 3.0 Tackilie”,

Quelec Scructury Azes

Regrade exisciag . lov's 4né complece disea 2o ries. LR
vap macerial & +ll D8 placed L3 accordhacd w.th Sedhuda
uo’o‘ w , N uu ’i"o

£:.20f8, .7 Ianpesiion Trenches

'S8 'ng cutoff oc inspectisi S\ hes shall Se thorougaly
tleansd and seripped. Exlitiag scockpilsd sc=sped 3atarial
shil! be disposex of.

diannel Excavacion foril

The Subcoucracens shak ramove 1Ll rema‘aing spoil wmcarial
excavacted during the chausel widening wer's .oma ‘3 he
faicial earthwork subconerz® . Such material is locaced
{znediacaly sdjacent o the 7e8: bank of s=he Tiszabawas. ee
Uver as sacwn on the contrads “¥mwings. ALl zacarial above
A axisming ground at the JuAlst at project work iz 1949
sha'l be ramoved. I che material is sacisfactory as delat-
2344d v the Contractor, such satarial shall be placed o
the < ruction layd wi ares: ocherwiss chis anierial shall
Se visted 14 ¢ Ygijlaced disposal area wititls che zseli'g
pond area.

255 sadneac Resumocagy

vfzer AL unsuicadle materir. has besn excuvazad f=a the
exiteing fills, the Subconcfa:cor shdll lisc the 99 A iaches
of thy remain’ng embackments 20 assusr. .~9per Youd bHatwesn
the existing and cew embankzeacs.

3%
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Measuremant for the various recondizioning speTrac
described iz Section 11.0 will be made to cthe 2ea
cubic yard sacisfactorily excavated and disposed
asasured in place befors excavatism.

Racondizioning work will ba paid for ac the appls
prica scatad iz the Price Schedula for che items
halow.

Item 14 A - Recondizicn Cooling Dikes and Railroa.
Abutaent Backfill.

Irem 14 3 - Recondizion Plant Area Backfill.

Tzam 14 C - Ragrade and Completa Work in Quclaet D:

Izem 14 D = Racondition Cuctoff and laspecsicn Tra:

Izam 14 £ - Complaca Excavacion of Chamnel Spoil.

L.U.J Scarifviag

11..0.4

u.u.’

No additiomal payment will bSe zade for scarifyiczg

Riprap

Riprap required for complaeciag the ocutlet stTucstu:
and ditsh will be paid for under Icem 21,

4 4 1

Sackfill far che emergency cocliag pond area will
paid for under Il:em 133,
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¢ 12.0 JIXZ AND ® ILROAD EMBANK ST CONSTRUCTION

12.1 Definisions

12.2

12.3

12...1 Esb.nkuent

Exbanimant is all recuired ear=s slaced
and, unless ctherwise spacified, com-
FIctad withia the liaiss of she Caoling
Fond Dike, 3affle Dika, and Railrsad
iifankzent or as shown on the Orawings.
Embankment shall also include those
materials which aru zlaced in diversion
channels and drrinage disches as shewn
on the Drewisgs S0 act as protection
agadinss erurisgn

L2.1.2 Sujsabiliey of Maserial

The Contra~tor " ill determine the
suitabil'.ty of all materials.

Iinas and Grades

The embankients shall te csnstructad to =he lines,
grades and cross secticns shown on the Drawings. The
Subcontractor sball furmish and supply all equipment,
materials and labor recuired to set out the work.
Survey markers and grade stakes shall be set out in
accordance with the lines and grades shown =n she
Orawings. 1he Subcenstracsar D3y be required by the
Cantraceor to remove and dispose of any embankzent
fill placed cutside the prescribed slope lines. Such
renoval and disposal shall be by and at she excense
of tiie Subcontractor.

Materials

12.3.1 General

The Subcontractor's attention is invised =2
Table 13-l for a li.cing of the vasicus zsnes

-39«
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of the embonkment, their description,

and the source of materials far =he
various zores. Table 12-l is included
at the end of this Section, 12. Unless
otherwiise approved in wrising, sasarials
for the various zones of embanikaent

shall bDe cbtained from the Zorrow arsas
and sources shown on the Drawings.
Approval of a Jorresw arsa or cother source
does not mean that all mataerial wishin
that area is suitable for embankzent c=n-
struction. I, for any reascn, the Sub-
contractor places unsuictable material, or
matarial not previcusly approved by the
Contractor, in the embankment or wishin
any zone of the embanicment, all such
unsuitable material siall be removad and
disposed of and replaced with suisible
material, all by and at =he expense cof
the Subcontractor. The criteria by which
the Contractor will be guided in his
determination of the suisabilisy of
materials in final position or condision
in the embankment are set forth in ‘
Paragraph 12.6 and on Table 12-l inclucded
at the snd of this Section 12. These
cxiteria apply tc material charactacis-
tics as placed in completas porticns of
the embankment. 7ny or all ¢f the tasts
specified which are applicable =3 materials
in the borrTow areas cor other scusses, or
in the embanicrent, may be used by =he
Contractor in determizning the suicabilisy
of materiils. i

Rigian - Zone S

There is currently stockpiled at the jcibsisa
an unknown guantity of Zone 5 masarial, the
location of which is shown on the drawings.

The Subcsntractor shall use the existing
Ione § material in areas specified on zhe
drawings uncil the supoly is exhausted. No
new Zone 5 material shall Se puschased, and
IZone SA material will then be substisused
for Zone 3 areas.

Exiscing Zone 5 macterial will be made availadle
ia as "as - 13" comdition at 20 cost to the
Subconctzaccor.

40 -
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12.3.2.1 Aiprap- icne SA

The riprap shall Se chbtained from a
jource approved by the Cantractor.
T™he rock shall be scund and free of
cracks or seanms. Neaither tle
bresadth ner the width of any piece
of rziprap shall Se less than cne
chird o0f its lenceth.

Loading, hauling and plaziag of
ziprap shall be conducted in a
manner wiich will minimize breakage.
The sands and fines content of the
riprap shall be limited to those
resulting from handling during
hauling and placiang of material.

Ogan‘.c and Delatericus Materials

Matarials csntaining brush, rsocots, peat, sod
or other organic, perishable or deletarious
materiazls shall not be placed in the embank-
ment 2Zones 1 threugh S.

Gravel-Zones 4 and 4A

Gravel shall be Lccated and ~laced as shown

on the drawings. Zone 4A material shall
identify gravel surface course matarial

placed cn the dike crests; all areas other
shan the dike cres: requiring gravel materials,
shall be designated Zcne 4. Icae 4 ané 4A
materials shall confsrm =2 gradaticn require-
ments given in Table 12-l.

-‘ 1. ®
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334 Testing of Dmbankment Materials

Generzl

The Contractor will take all samples and
perform all tests of the empankment materials
for control of the placement cperations. The
Contractor will conduct density and other tasts
on the compacted embanikment and t-e related
laboratory teasting =o detarmine the relative
dagree of compaction and other properties. In
additicn, concurzent with constructicn, the
Contractor will take samples of the materials
from the borrow areas and the embankment and
test thase saxples for moisture content and
gradation. Testing by the Contracter will be
done as frequently as the Contractor deems
necessary, without cost t2 the Subcontracter,
provided that the Subcontractor shall, at iss
expensa, furnish labor and materials %o assis<
in cbtaining the samples for testing., Tests
performed by the Contractor will be in acear-
dance with the fsllowing procedures.

Moistures Contant

ASTM Designation D 2216. Other 2ethods such as
nuclear density device in acsordance with AST™™ =
and using manufaceturer's instructions, “or zapid
moisture detsrminazion 2ay be used, provided =ha
Tesults are compatible with those cbtaifed oy ==

specified procedurs. Compatibilisy of the mathc
will ba determi.ied Sy the Cant:ac:g:.

Gradation
ASTM Designation D 422 or Cl36, whichever is acc
able for the s0il being tasted.

Density of Soil in Place

ASTM Designation D 1336. The size of =he
density hole or pit shall be selected in
accordance with the following criteria.

~42- -
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-, ' 1) For soils with little or 0o gravel: hole size
s shall bde in accordance with ASTM D 1556. (Volume &

of hole datermined by ¢ {ach minimos size saad
conae.)

2) For soils coataining appreciable gravel: 10
to 12 inch dimmeter, 12 =5 14 inch depth,
conical hole. (Volume of hola detsrmined by
12 ipeh maximm size sand coma.

A nuclear densicy device zay be used in accordancas

with ASTM D 2922 and azanufacturer’'s inscruct-ons,

provided that the results are compacible wiz: zhose &
obtained by che specified procedurs.

The density of matarial i3 defined as the

weight of the matarial per unit of volume
of the material i{n place.

12.4.5 Labozacory i

12.4.5.1 Coiesive Soils
o The maxioum dry densicy and cpd-uum.
contant of cohesive material will be
determined {n the laboratory in accordance &
with ASTM Designatiom D 1557 !n:hod D.

12.4.5.2 Cobesionless Soils

The maximm densitcy of cohesionless soi.s
will be detarmined i{n accordance with the

applicable requiremencs of ASTM Designstiom
D 2049.

12.4.6 Specific Gravicy
ASTM Designacion D8354.




7220-C-210
Revisiom 7

12,4.7 Atterbery Limits

ASTM Designation D 423 and Sesignaticn D-424.

12.4.8 Strength

12.4.8.1 Shear Strencth

Strength tests for cohesionless soils
will be performed generally in accor-
dance with Chapter XI, "Triaxial
Compression Tests on Cohesionless Soil,"
©f "Soil Testing for Engineers” by

T. William Lambe. Tests will be made
on scil samples taken from the placed
embanicnent scil.

12.4.9 Dermeabilistv

ASTM Designation D 2434.

12.5 lacement
12.5.1 General

All scil work is =o be performed under the
direction of a qualified onsite geotachanical
solls engineer.

No embaniment materials shall be placed on any
foundation until the foundazion has been approved
by the Contractsr. The ultimate locaticn of such
matarial shall be subject to approval. The
gradation and distribution of materials throughout
each zone of the compacted embankments shall be
such that the embankmerts will be free frem
lenses, pockets, Streaks, and layers of material
differing substantially in taxturs or gradatisn
from surrounding material of the same zone.

Excavation in the borrow araa shall be carried
out in such a mannger that the material placed
in the embankment for compaction shall not con=-
tain large solid lumps or clods of material which

-“-
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will not break deown and compact satisfacmoril:
when rolled as sracified. Matarial shall be
placed sc that when compacted it forms a home-
genecus mass and any voids Setween stones or
large scil lumps ars coopletely filled wish

Ls compactad matarial.

(o A No embanicnent shall se placed upon a frszen

: surface nor shall any ice or frozen earsa be
iacorporated in the embankment. Smbankmens

. construction for which mecisture conditioniag
is required shall e suspended when the am=-
Dient temperature is 32°F and falling, unless
ctherwise approved by the Contractor.

Unlass otherwise specified, all exbankzens zcnes
Deing placed shall be raised simultanecusly wish
the top surface of the embankment =¢ farm an
approxizately horizontal plane extending srans-
versely to the final slcpes and longitudinally
to the abutments.

_ At any particular secticn along the axis of
g / the dike, during constzuction, a temporasy
SR » fferential elevaticn of 20 feet will be

permitted within the embankment srovided the
sonding surface has a slope nct excesecing 3
horizontal to 1 vertical. Such sondiag suz-
face shall extend across the vazicus zcnes
of the embankzent %3 f2rm a plane.

At any particular secticn perpendicular =0 cthe
B axis of the dike the semporasy differential
e elevation tetween any twe adjciaing zones du
s 0 construction cperaticns shall not exceed
o 12 inches.

The e¢mbankments shall be ma_azained at all tizes
in such conditicn that the surfaces will readily
drain. In any areas whers materials beccme sois
or yielding due t2 becoming wet or sacurated
such materials shall be remcved, disposed af,
and replaced with suitable =aterial all by and
at the expense of the Subcontracssr. The encirs
surface of any secticn of the dike smbankment
shall be maintained in such conditiorn, as dete:x-
mined by the Contracsor, that censtrucsticn eguip-
ment can traval on any zpart of all secticns. Russ
in the surface of any layver shall be¢ filled and
leveled satisfactorily Sefore compacting.

e The Subconzractsr shall exercise extrame zare i

.. Placing and compacting embankment “.% ia <he =
sroximity of all serucsures, .he Subceatricior shall
also carefully place all Zone . aad Zosze 2 =aterial :.

S preclude any ccmczamisnation of the sasd drailz.

-‘s-



7220-C=-210
Ravision 7 | %

. 12.5.2 2Zone 1l and Zone lA

Zone 1 and Zona lA material shall be placed

ia the embaniment £ill as shown on the

Drawings or as required and compacted as
specified. The uncompactad lilt thickness

shall be determined by field perscnnel after
evaluation of the proposed compaction equipment.
However, in no cass shall the uncompacted

1if+ thickness exceed § inches Zor heavy 125
self-propelled equipment and 4 inches gox l

hand-cperated equipment.

12.8.2 Zone 2

Zone 2 material shall be placed in the
embankment £ill as shown on the Drawings or

as required and compacted as specified. The
uncompacted lift thickness of Zone 2 material
shall be determined by field perscnnel after
evaluation of the proposed compaction equipment.
Sowever, in no case shall the uncompacted |
lif+ shickness exceed 8 inches Zor heavy x AQ;
self-propelled equipment and 4 inches for L
hand-ocperatad equipment.

o 12.5.4 2Zcne 3

Zone 3 material shall be placed in the

embaniment as shown on the Drawings or as
required. The uncompacted lift thicknesses

shall be determined by field personnel after
evaluation of the proposed compaction equipment.
However, in no case shall the uncompactecd

lift chickness exceed 3 inches Zfor hneavy é%;
self-propelled equipment and 4 inches for
hand-operated equipment. Approved placement
methods shall be used which will pravent
segregaticn of the materials and prevent

mixing with cther materials. Approval of

the placing method will be on the basis of
demonstrated ability to place Zone 3 matarials
without segregation. The surface of the

adjacent £ill shall be sloped throughout the
construction cperaticns sc that water will

readily drain away from Zone 3 toward the —
outer slopes of the embankment. The Subcontractor
shall take particular care to prevent wataer

frem draining into Zone 3. Construction

equipment shall cross Zone 3 only at specifically
approved locations and elevaticns and the

number ¢f crossings shall be peariocdically

changed as required. Provision shall be

made to protect Zone ] material from contaminaticn
ar each cressing, and any contaminated

Zone 3 material shall be removed and replaced wich

-“6- -
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satisfacCory material all be and at the
expense of the Subcontractor. A vibratory
roller or other suitable equipment may be
substituted for the rubber tired roller tc
achieve the required compaction of Zone 3
material onl”.

-Q“-



12.5.2

12.5.3

12.5.4

Zone and Zone lA

Zore L and Zone 1A ma‘.rial shall te placed Iz
the exzbanikzent £ill as shown on th» Drawings <
as requirzad and compacted as spec..led. TRe C
compacted lift shickzess shall be detarminecd =
fiald personnel afZtar evaluaticn of the IOPOS
scmpaction equipment. However, in no case sha
she uncompacted lifs thickness exceed 12 lzcle:

Zone 2

Zone 2 material shall be placed in the embankme
#4111 as shown on the Drawings or as required ar
compacted as specified. The uncompactad LiI%

thick=ass of Zone 2 matarial shall be detarmine
by %iald personnel after evaluation of tie pro-
posed compaction equipment. Ecwever, -1z no ca:
shall the uncompacted lift thickness exceed 12

Zone 3

Zons 3 material shall e placed in the embanicze
as shcwn on the Drawings or as required. The
compacted lif: chicknesses shall be determined
4igld perscnnel after avaluaticn of the propose
compaction equipment. Zowe 'er, in no case shal
the uncompacted lift thickness exceed 12 inches
Approved placement zethods shall be used which
will prevent segregation of the materials and
prevent mixing with other materials. Approval
of the placing method will be on the .asis of
demonstrated abilisy ©o place Zone 3 matarials
without segragaticn. The surface of the adjacs
#2411 shall be sloped throughcut the constIucsic
cperations so that water will readily drain awa
Srom Zone 3 towasd the cuter slopes of the amba:
ment. The Subcontraceter shall take particular
to pravent water from draining iato Zone 3.
Const=uctisn egquipment shall czcss Icne 3 only
specifically apprcved locations and elevations
the number of crossings shall be pericdically
cranged as required. Provision shall be x:ada T
protect Zone 3 matarial from contamination at e
crossing, and any contaminated Ione 3 matexial
se removed and replaced with satisfactory mater
all e anéd 2. the expense of the Subcontractor.
visratory 2oller o cther suitable equipment =2
susstisuted “Zor the rubber tized roller toO achl
ke raguized compaction of Icne 3 material conly
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Zone 4, Zome 4A,  1e 4A

Zone 4 and 4A material shall be placed as
embankment fill and ripgap bedding iz tlhe
epbanknent as shown on the Drawiags or as
required. Iz ireas of Zone 4, 0o special
cempaction is required; however, constIucT
tion equipmant shall be routed in such a
manner -hat scme cempaction is achieved.
In areas of Zona 4A, macarial shall BDe placec
in layers not mora than seven inches in
gncompacted thickness, and shall Za zolled
as directad by the ContIactor.

Ia arsas of Zone 4A nct accessible 0 zrollex
equipmant cperation, e material shall be
ctad in accordance with ParagTaph
12.8.3.1 of these specificaticns with tle
1i%e shickness detarmined by field persconel
aftar evaluatior of the proposed compaction
. Bowever, in no casa shall the
uncompactad lift thickTess exceed 7 izches.

Placing shall be carzied cut so that the =at-
erial does not segTegata. LI segragation
does occcus, the material shall be ramoved

and resplaced with suitable z=atsrial all by
and at the expense of the SudcontIacTor.

Zone 4 material shall be placed only on tle
cutside of che pond dikes (over the sand dxai:
Zone 42 shall be used ocnly on the baffls dika.
on the inside of the pond dikes, and on thcsa
cutside arsas of the dike where it will not
sontaminass the dischasge face of the Icone 3
sand drain material.

Zcne S and Zome SA

Zone' S anéd SA matsrial shall -e placed iz tle
embanicment fill as <hown on the drawings or as
required. Icne S mazarial sball identiiy
riprap protaction material generally placed
along selected portions of tle oursida slope
of the cooling pond (the ease and northeast
sides) and alomy selscted portions of tle
inside slope of the cooling pond in areas of
a short fatch. AllL other areas requiring
riprap protecticn shall be designated Ione
SA.

Zone § and SA material shall be placed in
such a manner as to procducs a reasonadbly
well graded mass cf rock with the minisux
gractical sercentage of vecids. The lazger
pieces shall be uniforaly dist=iduced
throughout the I2Ck mass anéd the smaller
pieces shall 2111 tlea veids setweaen tle
larger pieces. EHand placing zay be ~equirad
=5 a limised ex=ant, but only as necsssary
o catain the resulis specilflad

e 4T o
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A tolerance of plus 6 inches or ainus 3 inches
from the slcope lines, elevations and grades shown,
will be allcwed 1n the finished surfacss of the
Zocne 5 and Zone SA materials. Zcocns S and SA
materials shall conform to gradaticn require~
ments given in Table 12-l.

Whers Zone 5 or SA material is placed as
slope protaction at drops ia the draizacge
disches, as shown (1 the drawings, it shall
be groutad af«ar it has been placed in its
f£inal positicn. The zone shall be gToutad
over its entire thickness. Prior to
grouting, the rock particles shall be
f£lushed with water and the material shall
be thersughly wetted. Care shall be exar-
cised tc ensure that all voids are satis-
factorily filled with grous. :

Zons 6

Zone § matarials shall be placed as downstreanm
slone protecticn for the embankment £ill as

shown on the Drawings or as required. The

method of placement will be at tha Subcontrac:eors
Jption and subject to approval by the Csntracssr.
Approval will be based on demonstrated abillcy &2
place Zone & matar:al sacisfactorily.

Spreadise

Izmediately after dumpisg embankment material
on any zone having a specified maxizum uncom=
pacted lift thickness, that material shall be
sproad by bulldozer, grader, or cther approved
means in approximataly horizontal lavers cover
the previcusly compac=ed £ill. Unless other~
wise required, the uncompacted thickness cf

the layers prior =0 compacticn shall not exceed
those specified.

Locsenine Surface of Macerials

12 the compacted surface of any layer of
material is detesrmined >y the Cantracsor

T

ing
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to be toc smoovh to bond properly wich

the succeeding lrver, it shall be locsened
by harrowing or by othar approved mathods,
and, i2 required by the Contractor, it shall
be sprinkled cr ctherwise moistuva condi-
sicned befcrs tha succeeding lift is placed
thezrecn. In addision, any surface csust
formed on a layer of £ill material that has
been dumped and spread shall be broken u»
by harzowing and, L{f required by the
Contzactor, moisture conditioned to the
full depth of the layer prior to rolliag.
flarzowing shall be dcne with a disc or a
spring-toothed harrcw cor other approved
ecquipment. If one pass of the equipment
does not accomplish the breaking up and
blending of the material, additicnal

passes of the equipment may be recuired.

Removal ¢f Stones, Rcots and Debris

Any oversize material transported to the
exmbankment for use in Zcnes 1 through 4
shall be removed to Zcne 5 or SA provided
that it falls within the specified recuire-
ments for 2cne S or SA. Roots and cther
debris shall be removed from the emdank~-
ment and disposed of in the dispesal areas
as specifiad.

12.6 Mgistuce Contre.

Zone 1, Zone lA, and Icne 2

Insofar as practicable, Zone 1, Zone 1A

and Zone 2 material wihizch recuire zoigzure
control, shall be moisture~condicicned in
the horrow areas. Moisturs conditioning

is the operaticns recuired to decrease tne
moistures contant of matarsial, which as ze-
quired by the specification (s tco wet or %o
increase the moisture contant of materials,
which, as cequired Sy the specification

49~
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is too dry. The moisture content duriag
compaction should be within +2% of the z&;
optimum moisture content provided that in

Zone 2 the wet limit for compaction of the
material shall be that moisture content at

which the rubber tires of the specified

rubber tired rollers rut the surface of the

£ill by more than § inches.

For Zone 2 material placed in the Bullock
Cree area and other areas as specified by
the Bechtel representative, the watar content
during compaction shall be not more than
2 percentage points below optimum moisture
content and not more than 5 percentage
points above optimum moisture conteat. If
the moisture content exceeds 2 percent above
optimum the f£ill shall be placed with a
compaction effort equal to at least 35 percent AS:
of the maximum dry density as described in
Section 12.4.5.1, or 85 percent reslative
density as detsrmined by ASTM A-2049, whichever
is applicable. If the material in %=he
borrow area does not contain the required
= moisture content, it shall be moistened by

/ sprinkling from a truck equipped with a
snrinkler. The sprinkler truck shall bLe
Capable of uniformly distributing the water
Over the entire area %o be used. When
required by the Contractor, material in the
borrow area shall be processed with plows,
discs, dozers, motor graders or other approved
equipment %o distribute the moisture uniforaly
throughout the material to be used, or for
the purpose of aeratiag material containing
excessive moisture. If moisture conditicning
is done in the berrow area, care shall be
exercised to moisten the material uniformly
and excessive ru.0ff or accumulation of
water shall be avoided in depressions.

Tests done in accordance with Paragraph

12.4.2 will indicate the degree of moistening

Or aerating necessary to comply with Paragraph
12.6.1. After placement of loose material gi;
on the embaniment £ill, the moisture content

may be further adjusted as necessary to

bring such material within the moisture

content limits required for compactien. 1If

the material placed is toc wet for compaction,

-50-
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it shall be aerated as specified and dried
until che meisture content of the entire
layer is uniform and reduced to within the
required«If the material placed is too dry
for suitable compaction, it shall be sprinkled
and disked, harrowed or otherwise mixed

until the moisture content of the entire
layer is uniform and within the specified
limits. Such spriakling shall be by sprinkler
truck which shall be equipped with pressure
Spray bars and valves to give a uniform and
even application of water to the areas being
covered and a positive control of the rate

of application at all times. Rolling of any
secticn of embaniment containing material

too wet Oor too dry.

The above paragraphs give recommended instructiocns
and are a gquide to controlling moisture

contant prior to and during compacticn. The
verification of the adequacy of this control

is to be at the time of densitvy testing.

Therefore the moisture requirement of +2% of
optimum moisture is ©o0 be implemented 1t the

time of density testing. Density tests

shall be performed immediately after compaction
Or as directed by the onsite gectachaical soils

snginear,

-50A-
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to cbtain tie recuired compacticon shall be
delayed until the moisture content of the
material is Brougiat =0 within the o ized
limits or the material shall be remcved and
replaced wich suitable material by and at
the exvensa of the Subcsatracter.

Zona 3‘ Zane 4, Icne 4A, Icne S, Zone SA and Zone §

Moisture canditioning ¢f material for Zones
3, 4, A, S, SA and § is not required.

12.7 Ceompaction Ecuisment

12.7.1

12.7.2

General

All compaction eguipment shall conform %o

the following specifications. The Subcontracsor
shall maintaia such eqQuipment in first class
operating condition at all times and, whers
required by the Contractor, shall inmmediately
make any adjustment necessary =0 obtain the
required compaction. When rollers a~e cper~
ated cne Sehind the other in the same track,
all zollers cperated in this manner shall have
the sane general dirensicns, weights, and
operating characteristics. Eguizment used <9
pull rellers shall have sufficient power =2
rsacisfacecrily pull the rollers when they ace
ballasted to the specified weichts. Th
Subcentract=or may use csmpaction equipment
other than that specilfied, provided that the
Subcontractor shall, at its expense, demon-
strate that such substituted equipment will
achieve equal cr bettar degrees cf compacticon
and cther charactaristics :than thcse achieved
oy the egquipment specified, all as determined
by the Contractsar. s

Rubber-Tized Rollers

-

Rubber~-tired rsllers shall have a minimum o2
4 wheels egquipped witzlh gneumatic tirzas which

o5le
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shall be of such size and ply =thatc sire
Pressules can e naintained cetween 30

and 100 pounds per squars iach for a 25,000
peund wheel lcad during wolling operaticns.
Unless ctherwise raquired, rolling szall be
dcne witi tires ianflated =o 100 psi. The
roller wheels shall by located abrsast in a
Tigid steel frame, each wheel loaded by an
individual weight bSox so that each will
CarTy an equal load when traversing uneven
ground. The spacing of the wheels shall se
such that the distance tetwveen the nearass
edges of adjacent tires shall Se not graater
than cne-half of the tire width of a siagle
tire at the cperating pressure for a 25,000
pound wheel locad. The weight boxes shall se
suitable for ballast locading such that the
locad per wheel may be varied as reguired
from 18,000 =2 25,000 pounds. The roller
shall be towed at speeds ncot =2 exceed 10
miles per hour.

An altermate roller approved >y =he Contracser
may De used in which case additicnal passes may
£b¢ Tequired.

\

Scwer Tg!!

Power tampers shall be cperatcr-hneld tvpe of a
size capable of performing the required com-
pacticn and shall be subject =2 appraoval.
Approval will be on the basis of demcnstratzed
ability of the tampers =0 accompllish adeguate
cSmpaction as determined by the Contracseor.

121.3 Compaction Recuirements

L.8.1

Rclling

After material has been placsd and spread on

the £ill and the moisture content and condi-

tion of the fill is satisfactory, the material
shall immediately Le compacted. All scller
passes shall be zade parallel =2 =he axes of

the dikes or embankment unless cthervise approvad

§l=
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by the Contract=cr. The rolling regquirsments
for each zone of the dikes and emban<cuent are
as follows:

Tyre of Cempaction Minizum Number of
Zocne Ecuioment Passes cer Lift

b 8 50-teon Rubber Tired Roller 4
1A S0-ton Rubber Tirec Rollar 4
2 S0-ton Rubber Tired Roller 4
3 SQ0e-ton Rubber Tired Roller or 7idr. Rwllarzd
. Constructicn Egquipment rouced

cver the zone or addiciomal

ralling as directad by Comiractor

4A S0==on Rubber Tired Roller as
direczed by Coatracstor.

- Not Required

SA Not Recuired

8 Not Required

A pass shall consist of the entirs coverage of
the area wish at least cne trip of the eguip~-
ment specified. In ordar to affect complete

* coverage of the area being rolled, each trip
¢f tha roller shall cverlap the adjacent i3
by net less than 2 feet. Cumping, spreadiag,
sprinkling, disking, or harsrowing, and com-
pacting may be performed at the same tize at
different pointi along the secticn where tnhare
is sufficient area to permit these cperaticns
%0 procsed simultanecusly.

\

128.2 Addiszignal Reiling

12, as detarmined by the Contractor, the desired
compacticn ¢f anv peorticn ¢f embaniment is nct
chtained by the minimum passes specified, addi-
t.onal passes shall be made cver the surface area
of such designated porticns of the ambankment
until the desired dagree of compacticn has Deen
atcained. However, whers Lift thickness is
greater than specified, or mcisture content at
cine of rolling is improper or specified rolling
has net been serformed, such rolling shall Be By
and at the expense of the Subcentracter.

-$3e
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L48.3 Fill Not Accessibdle =o Specified Rollers
M

12:8.3.2 General

Unless otherwise specified, all
exbankmant fill not accessible =2
soller compacticn shall be com=
pactad by power or hand sampers,
or by rolling, or other approved
Deans to the same degree reguired
for like matarials compacted by
rollerx. Fill centaining beth
sides of a wall, pipe or structure
shall be kept at approxizately the
same elevation and compacted egually
on the sides until placement has
reached the required elevation.

Slides

In the event of slides in any part of any of she
embankment prior tc flaal acceptance, the Subcsntractar
shall remove material from the slide arzea as recuired,
and shall rebuild that porticn of the embankmens. Ia
case it is Jdatermined by the Contractar that the slile
w#as caused thrcugh the fault or negligence cf zhe
Subcontractor, the removal and dispesal of the material
and the reduilding of the embankmen: shall 2e nesformed
Sy and at the expense of the Subcontracsar. OCtiervise,
such work will be paid for undar the applicable items
of excavation and embankment.

Winter P n of n

The Subcontractor shall take whataver precautisns are
necessary to protact the partially ¢ lated embanikhencs
for the winter pericd. Subcoatrac:iar also perforz aay
Secassary recoandicioning vesulting from lack of wizcar procecsion.

Me y an ?a -

t2.11.1 Esbaniment

aSie
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Embankment will be measured in place
S8 the nearest cudbic yard of embank-
ment material of the varicus zones,
satisfactorily slaced and campacted
in the dikes and the railroad embank-
ment. Such measurement will e made
Setween *he foundation lines as deter-
miled Sy survey in the fiald and =he
neat fill lines, grades and slopes
shown. No a.lowance will be nade “ar
settlemant of the foundation or of
the embankment during construcsion.

12.11.1.2 Payment

Embankment will bSe paid for as =he
applicable contracs szrice szated in
the Price Schedule for the iczanms

listed below;

vided that embank~

2523--—

mant placed around walls, pipes,
StIuctures and elsewhere raguiring
the use of special compactors faor
compaction will not be paid for

separactely.

Item l5A Embankzmens, Zone 1

Item 1§ CExmbankment, Zsne LA
\tzu L7A4 Exbankaent, Zsne 2

Item l3A GZImbanikzent, Zone 3

Itam 13 Embankment, Zone 4

Itam 20 EImbaniment, Zone 4A
Item 21 EImbank:zent, Zone §

Item 22 Exbankment, Zone 3A
Item 21 CExbankzent, Ione §

Payment for liam 21 shall reflec: seviags for use

of Contractor-furnished =aterials Locatad Jn=siza;
such 2acerials are available %o zhe Subcsnsracszor i=
an "as=1s" condicziom.

“58e



7220-C-210
Ravision O

12,11.2 Addisional Relling for Compaction

1211.2.1 Measuresment

l1z1l1.2.2

Additicnal rolling for compaction
will be mesasured to the neareat l/4
hour as the number of hourr such
additicnal zc.ling is satisfacsorily

performed.

Pavment

Addisicnal rolling for csmpacticn
will be paid for at the coatracs
price stated in the Price Schedule
for the item listed belcow.

Itam 24 Additional Relling

Rolling for compaction of Icne 4A

material, if regquired by Contracter,

will be paid for at the csontracs

price stated in the Price Schedule

for Item 24. No payment will bSe zade for

addisional roliiag required of alzarmace rollers

ts zeet :he sasa sompactive affors of tRe 3Q=2son
soller.

12.11.3 Wintes Pgegc‘i;gn

Winter procecticn will not be paid for

separately, sor will azy paymaat le made for costs %o
recondizion the satarials as a result of the Subcascracsar's
failure %o provide adequaca winter pro.actiocm.

$b= »
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1.0 EoANT AREA BACIFTIL AYD 3ERM mcETTIC

13.1

3.4

Segeral

This seciion covers oaly embaniczest matertals piacad in
the plaat area, (as daficed ou c=he contract drawiags) anc
also backfill aacerial Tequired 0 provide a miaimm 100
foot wida barm adjacent to tae energency cooling pomd are
All work undar chis seczion shall de subject to the Qual:
Assuranca provisions as cesquired by Section 16.0 "Qualiczy
Assuraace Program Raquiremencs”.

Safixzczion >

-

mmmuudauaueunmwg
motd“gmuzm:mamym:
aras and che berm, except thac the following matarials sh:
be considersd struccural backfill: 1) dackfill sacerials
Se placed wizhin shree feet of any plant area scructura,
1) backfill areas inaccessibls =o sotorized rollers.
Structural backfill will zot be placed by the Subecusrac::

Hacertals

Macarials shall conform =o the applicable paragraphs of
Sectiom 12.3.

Iascizg

Tescting of all macer<als placed i3 the plant area and she
bera will be performed i aczardance with *he cescs liscac
u s‘ﬁm u.‘.O ’

2lacemenc

Macerial placement procadures shall confora o Section 12.
Attention shall be given 23 2ot axcaed the 1if: chicimess
specified for the various zoues of zatarials,

= - eSbhm
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Moisture contvol of the plant arsa and derm wacarial
shall comform to Sectiom 12.6.

Compaction lsquiremencs

3.7.2

13.7.2

Cobesive Soils

All cohesive backfill iz the plant area and
the berm shall be compactad to not lass
then 95 percent of saximum densit) as
detarmized by ASTM D 1557, Methed D.

Cohesionless Soils

All cohesionless backfill under structures shall
be compacted to 20t less than 85% relacive deusicy.
All other backfill in the plant area and the Sera
shall be compacted to 2ot less than 802 relative
density as de” iwrained by ASTM D 2049, with the
exception th .. Zome 4, 4A, 41, S5, SA, and §
materials need no special compaction effors

other tha~ what is described in Section 12.8.1.

W el 4

mmmmznmu-u:u-pmnuam

be similar o requirements in Sectimms 12.9 and 2.1

o

Measurement § Payment

13.9.1

13.9.2

Messurmaent

Payment
Embankment will be paid for ac the applicable
contract price stated in the Prics Scheduls

57
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Iiam 158 - Cunankaenc, Zrue 1
Item 173 - Zuoackment, Zone 2
lzam 188 - Embankzenc, Zona 3

Zones 4, 4A, 5, SA, and § placed iz the planc area
will be paid for under the appropriate item as
liscad 12 12.11.1.2. Yo other payment will bs =ade

Pay items 153, 173, and 123 will be full payment
for placisg and compacting the material. No payman
for addizional compactive work o neetf umasticijpata
problems for slides and wincar procaction will he
aade.

-58-
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The Zone § and SA rigrap shall Se grouted where used in
che drainage ditches as shown on the Orawings. Grous
shall consist of a aixture of 1 part Portland Cement,
2% par=s of sand, and watar. The cement and sand shall
first be combined in the proper proporticns, and then
thoroughly nixed wisth a gquantity of water sulficient =2
pezmit gravicy flow into the intersstices with limited
spading and brooming.

Camant, sand and water shall confora to the Tequiemants
of Paragraphs l4.l.1 shrough 14.1.13

The grout shall be =ixed in a mechanical mixer and used
within 1/2 hour aftsr aixing commances.

Macerials

Materials shall confcr= to the agplicable rsquirements
of ag:nss to the degree rafarenced below and as medified
herein.

14.1.1 Canment
ASTM Designaticn C-150 Tvpe IIA

14.1.2 Aggzecate

Coarse aggregate shall corform to MDSESS (1970 edici:
ParagTaph 8.02, Class 6A: fine cqgr'gazcs

shall confsrm sc MOSHSS Paragrapn 8.02,

Class 2NS.

14.1.1 Water

Water used in mixing concrets shall be Iree of
injurious amounts of oil, acid, alkali, erzanic
material or cther deletzerious substances as
determined by current AASHO Designaticn: T7-26.

-39
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14.2 Measurement

Measurament for Paymeat for grout will e made Sy the
zixer to the neares: cubic yard as the number =¢ cusic
vards supplied and placed =a the satisfacstion of =he
Cantracsor.

14.2.1 Pavmens

Payment for grout wi.l ke mada at the cantrace
Price stated in sha 2rice Scuedule for the item
listed below.

Item 25§ Grout
15.0 sz=amveG

15.1 General’

e e,

[ B

At completicn of Placement cf Zcne § material the slope
surfaces shall e seeced. Seeding consists 3¢ cultivasing,
watering, furnishing and agplying farsilizer, Sarnishiag
and broadcasting seed, and Soveriag the surface wish a
ulch .

15.2 Materials

Materials shall conform %o =he fallawinq specifications:

15.2.1 Seed

—

A mixture containing 20 percent Perennial Rye
Grass, 10 pearcent Red Fescue

and 50 percens of Xentucky 3lue Grass.
The seed shall Sea at least 95 percent pure and
have a minimum of 35 perceant germication.
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2 15.2.2 rerssilizer

Fertilizer shall be Complate Analysis Fertilizer
with a l:1:1 zatie.

o - u-z-: M

. Muleh shall be Zxzcalsior Woodfibre Ma:
as manufactured by the American Ixcelsiss
Corperation, or eguivalent.

15.3 Procedure

15.3.1 Culsivacing

, Arsas to be seeded shall be cultivated =2 a
Fd depth of approximately 6 inches.

18.3.2 Watezing

After cultivation the areas %o Se seeded shall
be unifommly watered. Watar shall he applied
iz a fine mist spray to prevent erssicn.
Appl.cation rate shall be as detsrmized by the
Contracear.

13.3.3 Seeding

Izmediately after watering, seed shall Se
und formly broadcast over the area to be
seeded. Such broadcast shall Se a. the rate
of four poundscf seed mixture 2 each 1000
square feet of actual area.

15.3.4 2422

Immediately after broadcasting seed, fertilizer
= shall be applied =2 the seeded areas. Such
b . spplicaticn shall be at the rate 2f 2 pounds o
" actual nlitzogen [slow release) for each 1000 squara feet
of aamaal seeded arsa.

-
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The zulch shall be applied at thickness iz acsordazca
with tha appropriata zanuficmurer's Tecommendactiony.

3.3.6 1

full payment for all SPeraticns o seed, fertilizs, wacas,
et2., performed in comjumction wizh the sSeeding wvork,

muwunmmzo:mm‘wb-na
for wmder Itam 3.

$5.4.2 Paymemc

Paynent for seeding will be paid for ar the esasTacs prise
staced in :he Price Scheduls for thae item listad delow:

llem 15 Seeding

42«
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The Subcontraczor wil' be required to provide a Qualisy Assuras
Progras to cover Section's 1_3._5 (utea-z). 3.5 (Moiscure Con
and 3.7 (Cpacwion Racuisersnts) o these specificasions.
sTogTam Wwill covar the following elements,

1. Organization 6. Document Comernl
2. Qualicy Assurasce Program 7. Nomcouformance

3. Iastructioms & Procedures 8. Corrective Acticus
4, Inspection 9. Audics (Intarmal)

5. Qualicy Asousanss Desevds

16.1  QRGANTZATION

The authority and responsidiliciaes of persons performing

activicias affecting the qualicy of thae work -n.x.} be cl:
established.

1.2 QALY ASSTRANCE PROGRAM

F3 The Subcomtractor’s Qualisy Assurancs Program shall bae
described ia a Qualicy Assurance Plan which ingorporacas
daseripticas of existing techniques and procedurss zhact a
to the program elements,

1.3 DISTRDCTIONS, PRCCIDRES AYD JRAWTNGS

Agtivicias affscting qualisy shall be described by docume:

instTucticns, procedures or drawiags amd shall be acsome .
therawith.

16.4 DEEPECTION

La=-procass iaspection of activicies affectizg quallcy sha.
planned azd documanted =2 assure conformance with drawisg:
specificaticns and work Lastructions.

16.5  QUALITY ASSTOANCE RScoRns

oy Records shall be maizcatised o furnish documentary avidaern.

B of activicies affacsing qualicy. The Tacords shall isal..
procaduras and equipmant usad ia perdformiag quallisy requs
and vesults of {asjecticns pariormed.

R

-ble .




8.5 Docugens Con. ol
Maasures shall be established o contrsl the i{ssuance of
docume.ts, such as itascrucsions, procedures, and drawings,

including changes there :3, whizh prascribe all activizies
affacting qualicy.

1.7 Mencauformiaz Macecials, Parts, ot Comsomancs

cemrdASuzas shall be astablished 9 conerol macarials, parts, or
componeats which do azot conform o tequirements in order to
Pravent thair izadvertant use or iascalls sionm.

6.3 2 22

¥easures shall be estac.ished to dssura :that condizions adverse o
qualicy, such as failures, salfunccions, deficiencies,

deviacions, defective macerial and equipmant, and aonconfurmances
are prompely identified and corrected.

16.9 s }

A comprahensive systw. of planced and pariodic audicss shall
Se carried cut to verify compliance wizh all aspects of the
qualisy assurance program, asd %o decermise the affactivensss
R of the pragram.

e 16.10 Yo saparate payment for this program will be zada.

et
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Y.L Genssal
Tarious structuras, iseludiag the lalec, sutles, and gace
shafc of che pond cucle: facilicy, drop strucsuras, sead-
valls, and culverss, are ineluded i che concract work as
lacidencal items 10 the sarthwork. 4 large part of tha o
itams wvers complaetad dariag the origisal comscructise vork.
Tls section covews all {zems showvn on the :ontrac: draw-
L5988 & "emalaiag work 39 be complaced.
i7.2 Senszece Fogk
17.2.1  vacerials
"; Ceament shall comform to ASTM Dasigmacicn C-150,
st Trpe L.  Aggregatas shall comform to ASTM .
iy € 33-71a. Watar shall be free of Lajurious AN
asounts 3f lzpurities as detarmised by currast
AASHO Designacion: T-26. AiLr emtraiaiag
adzicture ccaferadar o ASTM Sasigmatiomn
C=160; emtralaed air contans shall Se 3 2o 42,
laiaforsing staal i3 all comcrace work shall
P ( conforn to ASTM Designation A-4L3, Grade 60,
Praforued expansicn ‘oias f411 shall be i
P sccordance with ASTM Dasignation 3 L791.
17.2.2  gamgzete

sl Portland cemant comerecs shall be lesigned,
o Satched, mized and furnished i3 the jobsite \
L2 accovdance with ASTM Ce94 sad ACT 101. B Al
: Concraca shall ba a L 1/2 ta. or 1/4 .
2ix, aad shall save a 2uislioum comprassive \
streageh of 3000 psi iz 30 days. | &

*7.2.3  Comezace Submissals 3o be Turmaisted bv Subesasvacsor.

Tia Subsontraccor shall, at 438 axpensa, submi:c
the following:

“fam
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i 17.2.3.2 Mall cest repores.

17.2.3.3 Macertal sazples as Taquasted by the
Contracsor.

17.2.3.4 Concrata samples for comprassive strans
tasts (Testing by Concracser).

1.8.5.5 Selivesy wiehess.

17.2.4  comezase Zsuscruesion Mechods

mmmu:‘ug&monn:
mh‘rﬂ‘t“ .
““c‘ -

7.3 Macellaneous Yetal Work

17.3.1 The wverk Lncludes, bdut Lis not limicad %o fuzndghs:

fab s 4nd Las the foll =iscall.
“tunug talliag allowtiag

17.3.1.1 Seoplog guides, falvanizad.
17.3.1.2 Raseh cover and frames, galvanized.

17.3.1.3 Ppe hasdrailiag, galvanized.
17.3.1.4 ?ipe, galvanized.
CA0.3.1.8 tadders, galveatsed.

17.3.2 vazesials

mm.uuumnuuuuuu.muau

17.3.2.1 sexuesuzal Stael
ASTM Dasignacion A 34,

47.3.2.2 2a2a fox Nandrails sad Sleeves

~45-
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17.3.3
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7220-C-210
Ravision O

ASTH Designacion A 120, Scheduls 40,
salvandzed.

£7.3.2.3 Lasseners

Aschors, Llaserts, plugs and like {tems
Tequired for che ilascallacion of aticel~
lanecus nezal Ltems shall be approved
standard commarcial produczy of typas
4od sizes bast sulcied for thae Llatanded
purposa.

17.3.2.4 ziae=Cossiag Recaiz Macerial

Galvanex or 22C.

Iadrieasion

47.3.3.1 Detatling and fabricacion of sceel itams
shall confors to ALSC Sceel Comstruction
Manual .

17.3.3.2 Conneczions shall be dolted or valded as
shown or as speciliad,

£7.3.3.3 Plecas shall Se vell~forsed 2o the shapas
And sizes shown. Shearing and punchiug
shall produce clean, true Lines sod surfacaes.
AL ragged sdges, valds, srocTuding bsolzs
oF other fasteners, vnich aighs cause iajury
50 persounal, shall be removed or othervise
procectad.

isvaniaaag

17.3.4.1 Galvanizing shall be done after fabricacion
L8 sccovdance vith the specificactions cized
balew,

lteme fabricated from rolled, prassed and
forged stael shapes, plates and serip, ASTH
Sestgnacion A 123,
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— \: .
- ‘ Tren and steal hardware, ASTY Designatior
. A 183,

Iron or stael sheets, coils and cuc laag:
ASTM Designacion A 3515, wich not less tha
1.25 ounces of zine coatiag pey' squars o
flac area.

- 17.3.%  saldiag

oo 17.3.5.1 Gapezal

Walding shall be done by the manual-shiel
matal-are or submarged-axrc procass, Weld
electrodes used for sasual weldisg shall
an approved low hydrogan cype unless othe
wise approvad. Unless modifiad harein, +
U Ak ing, welding procedure qualificacion and
Wi L aats velder end operactor qualificacion shall :
" A with cthe applicable requiremencs of the A
Proms T 1 ) " Sexuctural Velding Code”,
W e Bl.1. In addicion co conformance wish ch
refarenced code, manual veldiag sball zae
P T followiag raquiramencs:

- (1) GCach weld shall be reasonably unifor

SR width and size chroughout Liis entirs
& ; langehi, Zach layer shall be mmocch,
S e s of slag, crvacka, pizholes and wmdars
- and shall bde complecaly fused to the
e cant wald beads and base mmcal. The
s - cover pass shall de fres of coarse -
e irregular surface, seu-uniform dead -
. aigh cerown, deap ridges or valleys 3
beads, and shall blend smeochly and |
vally Late whe surface of the bdasa =«

f2) Buece valds shall be slighcly convex,
uniform height and shall have full ;.
tion,

(3) Frillec wvelds shall Se of chae size (=
wich full shroat and wich sach lag ¢
‘q" -

(&) Rapalir, chipping, or griadiag of we..
- e - ey e 10 done a8 noc o gouge, groeve o
S ' the base matal whicknaess.

4o y
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S 17.3.6  lsssallacios

Miscallineous mecal {toms shall be accuracaly
positioned sud securely fascened L3 place. Items
which are 0 be placed ia the forms prior 2o place

- iag of comcraca shall be 30 fastened Lo rlace 2

' t0 prevent displacemant during concrete placiag

operations. lMovable parts shall operacta sacisfac-
torily. Fleld connections shall de z=ada by del:ss
unless filald valding i3 specifically approved.
Damaged 2inc coacings shall be coaced with =iac
¢oating repair aacarial. The surfaca preparatiom
for and che application of the zinc coatiag repair
macarial shall be done La accordance with tha zanu~
facturer's specifications.

7.4 Culvezss
i7.4.1 gGeneral

A corTugacad 2acal pipe culvert shall bde iastalled
under cthe Miller Rwad Ramp. Coated perforaced

corrugaced macal pipe shall be .nscalled undar the
drey scTuctures.

V.40 dacemals

Culvert pipe and fiicings shall Ye furnished ia

. ascordance with AASRO Designaszion M36. 6" QO sha..
be parforated ia accordance with AASHO Desigracicn
M 16.70 Coating shall Se as specified for Type ©
AASHO Jesignation M 190-70.

17.4.3  Ipssaliasien
17.4.3.1 Geseral

The Llascallacion of culverss shall iacluc”

furnishiog all sacearials and equipmant a-

the congtruction or lascallacion of all :

fardams and oscher facilicies which say 5+
T - aecegsary ta perform the creschiag and i
' f411, and tha subsequact removal of such

-43-
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. .. co*fardams and facilities, excapt whaere they

; ar« vequired or permitted %0 remain in placs.
The locatiors shown for culverts ars approxi-
=ate ouly, the exact location and aligrment

- shall be as required. A ainimm of 9 iaches
of cover to finished subgrade will be required
over all culverts. As detarmised by the Con=
o . tractor, any culvert which, aftar Iasctallacion,
! is oot 4in ctrue alignment or shows undua sectle~
sent, or which is damaged or deformed shall de
cakan up and re~iascalled or replacad as requirec
by and at the expensa of cha SubcontTacsor.

17.4.3.2 ZIzenchiasg

Tresches for culverts shall be axcavated 9 the
lines and gradas established by cthe Contractor.
Whan excavatiag for culverts and uayielding
satarial is encountered, the zacerial shall be
removed bYelov the botzom of the culver: =0 &
sinimum depth of one foot. The rasultizg tranch
balow the docsom of the culvert shall bde back-
5 q f4lled with backiill macarial as specified. Wher
e culverts are %o be iascalled ia roadway 411, the
- £411 shall first be constructed 50 4 haight above
the top of tha culvert equal to hall the diamacar
of the culvert or to finished subgrade, whichev. o
is less, and for a discance each side of the cul~
vert location of noc lass thas 5 tizas the dia-
' setar of the culvert, aftar vhich a tresch shall
be excavated, symmetTical aboul tue canctarlize of
the culvers, with a aiaimm videh equal %0 cae axc
s half cizmes the diamecar of the culvert and wi:zh
sidas as nearl; vertical as condicions will per=:
and che culvert placed. The tranch shall thea da
backfillad 25 cthe cop with backiill zacarial &
specified. '“haen a fima foundacion is net encoun~
tared, dua co sof:, spougy or ochar unsuicable
sacarial, such sacerial shall be Temgved t3 the
linizs required and the resuliing excavation
backfilled vich bdackfill maczarial as specified.
Material fvom the crenchisg operacions shall e
disposed of as required. Thae sulzabilicy of
marerial shall be as deceraised by the Contractar.

-

s

i

17.4.3.3 Plagang Gulvers

G

1%
il
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-

'-; ‘- The bottom of cthe cranches, ia which

Gulverts are %o de placed, shall be

§raded and prapared 5o provide a4 fimm

and uniform beariag chroughout hae

etire leagoh of the pipe. Corrugated

netal z;actarials shall be 30 handled

48 to preveat deformaction and darage
r- : Lo che iiae coating. Separats sections
of corrugaced secal pipe shall de .aid
ia chae tranch wizh outside laps cirsum
ferencial joiats upgrade and wizh logie
tudinal Laps posiciocned other cham i3
the Lovert. Sections of corrugatad
matal pipe shall de firaly fascened
togecher by zaans of the specified coupli

7.5 Calated

7.6 Lasavagion snd Jeckiill

Excavacion and backfill around che structuras asd sulvers

a Pipe shall be in accovdance with applicable provisions of
Section 8.0 "Ixcavacion" and Section 12.0 "Dike and Railrsac
Eabankmant conscruscion”.

- 7.7 dsssuresent and Pavment
S .. L7.7.1  goncrece
Y.7.4.1  Messuzssens

- .70. .
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Covezata will Ye Zaasured 20 the Jsarest
cubic yard as che sumber of cubic rards
ol concrete sacisfactorily furaished and
placed withia the lises and elevaci.os
shown or as vTequired. The voluma of amy
speaing, Tecass, spaces ocsupiaed by dueza,
embedded pipe, voodwork and zetalwork, the
seasurenant of vhich is greatar than one
Mlucummuuulm
faet L8 volume will de dec.cted.

17.7.1.2 Conczece will be paid for ac the applicadble
concract prica scated ia the Price Schaedula
for che Ltems Liscted dalow. , that
soncrece which Ls vasted or rajected ov
ased ia fialshing operacions, vepla .ag

ar defectiva conerata, dac JSillisg

of unaucthorized excavasion, dackiil.iag
addizional sxcavation requized 48 4 result
of unsacisfactary operations by the Sub~
CONCIACLIoT, OFf foncrate vhich has Dean
ased »y the Subcontracior selely @
facilirate Lca operacions wi.l net be paid
for and cthat canarecs
which, as dat by the Contractar, is
vasted through no fault of the Subcancractar
vill be paid for ac the applicable contwacs
ricae.

team 27 Comexata Weork

laiaforcesenc 3cess

17.7.2.1 dassuzasens

ladafossemans 1taal vill be seasuzed ©a cthe
searast jound s the mmbar of pounds of
rataforcamant steal satisfactorily furnished
and Lascalled,

17.7.3.2 leeaas

Relaforcament scael will be paid for at the
sontract price scaced ia the Price Jeheduse
for the L.em Listed balew.

o714
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mmummdﬂmhm
for separacaly.

.74 Dalated

17.7.3  lammeery

Tormwork will sot be paid for separataly.

V.76 Masaliansous Mecalsagh
VT4 Messuzsmens

lascallod. Suah vetght will de
detarmined using cersilied shippiag
vaights, certified fabricatery
valghis, and/ or computed velights.
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~ 13,0 LRIOARX S2TITAZCIION LAIRGNE AlZad

18.1 Zeaazad

i

i

e L

i

WM

A tempovary sematruatien laydeva area will e provided
along tha west side of the planc arsa. Tarsasaat
sarthwori items i3 this ares nay de defarred uacdil

she laydown ares Ls Temeved At & Later datae.

dasazisl
Matartal for shis azea shall b ) adthar, . ..’

) . - . ' s

1) sasearial obtaiaed fron .lll'.ltl’ tor the Julloach
Craes diverstien, ) speil saterial fres the chammel
videning emsavatien presencly Llecated aloung the '
giver's adge, or 1) Zene 2 satenial as descrided L2
Seatden 12.3.

laasias

Tastdiag of all sasarials placed 4a thae laydewvs avea
will be perforaed L3 accordance with She teats Liated
ta Seatdien 13.4,

RlAsenans aad deisturs S2aSioh

Maserial placement of laydewn arss baakitll will Ye
L8 scsordance vith Jectioms 13.5.48 and 12.5.3, -
sept that e proaf volliag &» requirzed. Molasturs

gontrel of the saterial shall b ta sceordance wish

Section 11.4. Puior w placemnt of SackSill, Ha o
rea shall e cleazed and grbed.

Gampassied Asdiilamenia

Sackiill ta the laydowva ares will be to the required
denaitias shava ou the drawiag. Sush densisies vill
be detarniaed by the sedified ASTH L3357, Mathed D
deserihed ia featdon 12.4.50.L.

Shannsl lxsazaiisn

tamediately adjlasent 1o the Lazdevn ares 4 nav shanael
sligument of Julloeek Creek shall be ensavatad by the
fubsantracter, ALl shannel angavation verk shall e
vithin ) Laehes plus or sinwe of the design Lavers
sleavations.  fuah satarials shtatned fron shanmel an=
savation shall Yo placed o feis faw sha Laydawva aves.

wlhe



13.8

Chagnel St pilizatian

Portions of the new chansel shall
a soil cament sixzure composad of
forcland Cezmeat, 541

passiag asd a saxizua of 30 perz
siave. Jasuiczable macerial, Toots
shall de removed. App:oxiaatoly [
per squate yazd shall be added to
agount 3ay be revisad as requirad

The soil, cemant, asd wazer skall
approved aixiang =3achiae. Details
proposed seched to place the soil
submicced €0 tha Comtractos prior
work. i

Mgasuyrement and Pav=ment

;__—_._———_—-—_-

18.8.1 sackfill. Maasurement

/

18.8.1.1 3ackfill iz the

area will be =:ed
cubic yard of =a
compacted. Sach
be based on tle

dacezmined b7 &

backfill operaci
2411 lines, grad
No allowaznce vil
zeat OT shriakag
durisg comstTuct

18.8.1.2 Zaysent

Backfill will be
applicable eoatT
tha Pzica

1isced belovw.

Icam 32
AT

18.8.2 Chassel Excavazios

18.8.2.1 MHeasuzesest
Required excavat
{a place t0° cthe
as cthe nuzmber of
ezcavaced and 4L
laydown area.

7220-C-21C
Reavision L

be stabilized TY E5-9
8 per cent of

11 aixed wiczh the zatural sosl
Tha zactural soil shall bave a misizums of 8

par cent

cant passiag the #20cC

’ vagetatiosn, etc.
gallons of wata:
cha 3ixture’ gchis
=y tha ContTacsor.

be 3ixed usiag a=
of tha Sub-coaLTACIIT
cemenz shall Dde

te begiznizg this

comgtrucsion laydow
sured to the seares
rerial placed a=zd
seasurement will
exiscizg grades as
survey precedizng
ons, aad the neac
es, azd slopes shew
1 be zade f237T secc-
e 0f the embazkmen:
4dom.

paid for ac the
act price scated

4 -
-

Schadula for tha izam

tamssructicsn Laydewe

ea 3ackfill

1ga will de 3:sasc
a¢azess subic 72
ygaczds sacisfacs
sposed of ia the

-
-
A
-
-
<

-
-
-
~
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13.8.4
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18.8.2.2 (Rarszeat

Required excavation will be paid
at tha applicable comtract price
scaced ia cthe Price Schadule for
the Lcems listed below.

Item 33 Coustruction Laydowsz
Area Chanzal Zzzava:c.
R vagis
All other excavation Tequizred %o provide

backfill matarial will be paid ac cthe appre-
priace item auaber 7 oT 14 E .

Ch el Stabilizatio

18.8.4.1 Measurement
' Seabilizatics werk will bde zeasus

by tha sumbaer of square yacds co=-
placed and accepcted.

i8.8.4:2 2 an
Seabilizacion work will be paid I:
at the applicable comsract price
scaced i3 cthe Price Schedule for -

izem listed delow.

Item 34 Channel Szabilizacics

Clearine uulsrggggg
18.8.5.1

\%

;
A

sarformd = clear and
will e paid for as a

iy
i

I

18.8.5.2

j

am!q:::ﬂnqﬁunkia‘en
will be paid at e price
Price Scmecule for the itsm Listad

t

i

Item 35 c:::::xr“
Ceazng

I

-76=



1A.

3.

* Washing way be

Zona
Twpervious Fill

Imperviocus Fill

Random Fill

Sand Drain

Gravel»

!

c el

Sandy silty clays ox
sandy silts with some
clay.

Native broadly graded
sandy glacial cill.

Any material free of
humus, organic or other
deleterious material.

Clean sand graded as
specifled,

Crushed Stone

|

required to control fines.

Source

Designated boxrow area and
all required excavation,

Designated borrow area and
all required excavation,

Designated borrow area and
211 required excavation.

Jbtained by Subcontractor
from source approved by
Contractor.

Obtained by Subcomntractor
frowm source approved by
Contractor.

Not less than 20% passing
No. 200 sieve.

U.8. Std. Series Peccen*

Gleve Slzes Pasais_
(by dry
_welght)

ko ‘ ‘0"w

No. 30 30-100

No. 100 25-80

Ko. 200 26-70

Size in millimetecs

0.01 10-40

0.002 0-20

No restrictions

3/8 inch © 100 ‘

No. 8 55-100

“o )0 20-55

No. 100 0-10

No. 200 0-3

3 inch 100

L 1/2 tnch 80-100

3/4 inch 60-90

3/8 tnch 35-60

No. & 10-45

No. 10 0-20

No. 16 n-5"



Zone Descypiption Source Gradation A
4A. Gravel A washed 100% crushed Obtained Ly Subcontrsctor from 1 inch 100
1mestone graded as source approved by Contractor. 3/4 1onch 90-100
specified. 1/2 tach 75-90
3/8 inch 69-85
No. 200 1-15
4LZ . %% Gravel Crusi:ed stone Obtained by Subcontractor from 3 inch 100
3 source approved by Coniractor. 1 1/2 inch 80-100
3/4 tnch 60-90
No. 4 15-60 A\
No. 10 e 10-45
Ho. 16 0-5
Ho. 50 0-13
No. 200 0- 2

4% No washing will be required provided fines do not exceed above gradation requirements for iwo percent (21) passing
Mo. 200 U.S. standard sieve slze and up to three percent (3%) passing No. 50.
Stockplled on jobsite Average size of particles: 8 inch
to 12 fnches. MHaxlwum size of uny
particle: 13 inches. HNo wore tha
20% (by welght) of the materlal
with particle slzes smaller chan
6 inches.

Averezge size of particles: 8 Inche
to 12 inches. Haxlwua size of any
pacticle: 18 fuches. No mor than
20% (by welight) of the waterial
with particle siz=s smaller llun/é
6 tuches. At least 40% (by welght
of the waterial shall have pacticl
slzes of 10 inches (100#) or larger

Sound durable rock free
of cracks

5. Riprap

Sound durable rock free
of cracks.

Obiained by Subcontractor from
source approved by Contractor.

SA. Riprap

6. Topsoll and Humus and organic matevial. Stripping from dike foundation,

Seeding borrow areas, and plant area. NHot applicable.

NOTE: The materials to be placed 1n Zones 1A, 3, 4, 4A and 4Z shall not be of uniform size noxr skip-graded,
but shall be well graded from coarse to fine slzes within the speclfled gradation limits,

1220-c-210

| TABLE 12-1
' SHEET 2)
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