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I'OI.YETfiYI.F.NE F.NCASEMF.i'>T INSTALLATION (Cone) 

l3~Cnds. r .. :dw .. ·o..:rs. ol1i>cts , ltnd uth~;r pipc~slmpcJ uppurtcnomccs shall b.:: cov..:rcd 
witl1 pol~·cthyh:nl.! in th!i: smul! m uHJh!r <ls the pipe. When \'alves. kes. crosses, und other 
udd-shilp..:d pi.::..:.:s cmmol be wrapp..::d pmcLi.:o.tlly in <1\llbL:, th..:y shn\1 b.; wruppod with u. 
t1at Sll<.:d \W ~~~~it knglh of pol ~r~thyl~n~ tUb!! hy pa8Sing tb~ sheet UHC\er the llflJlUI1eU<IUCe 
and brill!,\ it up arouml thll hudy. Sl!ams ~;hall bt:: m~tdc by bringing thll ;;:dgl!s tncuthl.lr, 
fnldii•g ~.wo::r twic<!. aud tttping down. Width nnd overlnp~ ntjt)ints l-ihall he handled l\S 
d~. . .-s. ... :ribr,:d fur lvldhod A Polydhyklh.: shnll br..: tt;pcd sccurdy in plliL!C 111 \'lll\'ll !JU:m and 
other pendr<ttion!!. 

Wh~r.: e1H.:ount~ r.:cl the Contractor ••hall pmvid<! opening.~ fl)r hntnl'll~i>. s~r\'ice 
taps. b!u1~ · •dl~. ai1· vnln:s, :md similur :lppurto::lmnct·s by making an X-shuped cut in tit..: 
pol~·eth~·len.: and 1t!mporarily ti1lding OO.ck the film . After th.! appurtenance- is installed, 
tilt: sh1ck :shall he secll!·dy lill)ed at the npp urtenat'lcl! and the· cut ro::paired, as wdl as nny 
other lhUl;ag ... •d me: as in the polyethylen¢, w ith tape. 

Wh.:r,; polycthyl .... n~.:~\.Happcd pip..: joins tm udju...:cnl pip..: lhal is not wmpped, the 
t'ontntctor shall ~-xtend lhe pt.lly~th~·hme wrap liJ cover th~ adjacent pipe for a distanct~ of 
al k·<t!-;t 111 0 (2) J~· ... ·t 1l1c end tihall b1,1 SI!L' tu~d \vilh drcumJ'crcutiallllniS oftupc. 

llt.: Conlrndor siHlll llSl! th..:: ~arne hud..li ll material :1s Llwt sp.:citicd 10r pipe 
with .. ,ut p"o lycthyl~ne \H<1pping, ex<! rcising care til prevent dmnag~:: to lhe ptlly~thylene 

wr;1ppi11g wh-.:11 placing hackiill. ilackJiU mutcrinl :-;hull bdh:c from cinders. rlli\Jsl), . 
hm1ld<!rli, mcks. :-;tones. or nth~r mnlcrinls thnl ClHlld domag~ lh.; po[yethylen<. 

12. IVATElt ~L\IN TRACElt TArE INSTALL<\'I'ION 

Tit...:- Cuntmctor ~ha ll il1rn ish ull mnh:rials und inslall th~ wal~r muin IIn\.W t:1p..: ol, 

spe~ifi~d ·in lhe pr!!!vio liS Section of tiles.: sp~cifiC atiOns. 'll1e three (3) inch wide 
d~ 1.: ... 1ublc tap.: shnll be in!! tnllcd r.lir..:~.:tly ubovc the water muin locations us the- trench" 
had:fill pi· .. ,gr.::sscs, to fl:!mlit an o;!ilrth M grrumlar c-ovl!r of 12 to 18 inches ov~r11te tnp.:. 
ll1~ li l JX~ ma t..·•·i;l l shall ht: in~tal kd in al!..:ordancc with tlh.' mmmt~t~lun:r's 
rl!..:: .. lmmcndntinm. TI1c tnpe if> hl be plo.ced in a manner !iUI!h 1hllt tren~h bncktlll 
scukmcnt will not ph1..:..: an ..:x ... ·~ssivc tensile stress on the material. 

!:!. W _.\TJt:R J\"IAIN J,QCATER WIRii.INSTALI .. .\TION 

·n,.: Conhm:tor :-;hull li.1111i~h u llmut~rii\l!i unc.l instulllhc wut...-r nmin locukr win; 
iiS ~pl!~itie-d uud~r th!! prdvions S~tionofth!!.~.r,: speciticutions. Tf1e No. 12 iusulah:d 
wirl' shall h~ plu~o:cd <lltmg tbe lop ol" tb~ wat~r main and luped in plucc with du;:t Lil(' t 01" 

clectril'al tnpe rrt a maximum nf 6' it1tervnl~. 

WATEf.t J\"J..\.JN LOCATER WIRE INST . .\LLATION C(~ont. l 

Fnr du.:tilc iron pipe I h.: hlcator wir~ shall he placed outsid e .uoe pnl ~·dhylene 
..:n..:as ... ·mr.:nl. Caution must b.: ..:x~rcis..:d inlhtJ initial ba~.:kfillin g not to mow ur dl\llHtgc 
th.J hn·ah!r wire. The \.'r"ire sha ll he hroughtup tho;! outside of .:ach valve hox ti"f"lm ench 
dir.:L'tion anr.\th~n both wires an:·. to b<!' threaded into th.; valv~ box Utrough tile h" 
di rrmrtter hole lk'<lr lhe top in the initirtl installation. 

·n~ .. · Lwo win.:s shall b~ spliec:d iusi tl~ tin! vul vr.: box with " sllmdard plust i~.: or 
rubb.:riz~;d wire ... ·ouncclor. Aller tt!'!:>ting for continuity, the; splices insid.:: the box: sbllll b~ 
m<~lk with a 3 t-.1 splio,:..: kils . Wh..:re splil"l.":li b.:..: om~ nc..:cssary uutsid~ oJ" v;I IVI.' boxc::~,lh r.:~ 

~pli...:~s shilll be m11de 111itially with a ~ M splice kit. 

Wh.:rl! wato;;r 111aimi rm: d~:~d ~nd with" C<l).l inshtlled t\lr il lltturr;: e:'\1Cn.•inn, n 6. 
long stcd "T post" .:~l..::nd ing ~ · into the ground. with 3' ~xposcd sh:lil be pru,·ldcd lLS 

shown on ~tail G of these specilicntiou!i. ht th..:s~ cm.;es tbe locater wire shaU ht.! 
broughlup out <>f th ... · groulld nnd l> L: I!urcly wmpp..:~d ;lrUlUH.i lhc "T po:; l" l:md sccun..:d wi th 
~lec trica l tarw 

14. \"AI.VE INSTAJ,I.AT!ON 

P1·i•H It) in~tnllnti<}ll , all vn tves :r.h nt l he ch~r.:ked for bolt 
;\1! f()reign matter, di11, a11d debris. ~h ;; ll he remnved ti·om iust 
\'i\lW ga ll! and guide shall be cknn ed · <! e of grense and dirt. 
ami <:h.:r.:king th.: \"lllv~ for opcrution. lhe valvr.: g:1Lc shall be 
be in:<;1alled iu place. All \'alves shnll !: ve pre-cast concrete 
lOr fitti ng::; >lS ::; hO\\ II unDctu il c ur thr.:w Sp.:l...'ifications. 

tn \!:s~ and \}pernt i~a L 

h'! valve body. Th\!: 
'!r thoroughly cleaning 

11cd. 0111d thl! ,~dive sh:~!l 

ck suppot1s. the same n.s 

Valv .. · bus.r.:s slmll btJ sd plumb un:l..:artb or grouml fi ll "' 
th.: hox to mninto1it1 lhe plumb position and the lid or cover to co1 
grar.lo:: bo1sed on lhe "h~igbt'' indic Lllcd on the stakc:s for lhc: valve~-

lt1 gl.!ncral. valves shall bf!' pro\•ided olt inter\'al s of not gre. 
,. \dditirJnally. at alii.:...: inkn;.:ctiotJs , ll miuinlllm of two (2) \·<th•c 
at t'J"O.';!) im.::t"'l~..'~·tiom, a minimum uf thr..:c (J) vnlvcs shall br.: pro 

15. FIRE HYDRANT INSTALlATION 

l he ta•up..::d :u·ounU 
•flOild with linished 

thJu 500 feet 
.J.1II be pmvidt:d. ;mel 
..:d. 

Fir~ hydrants ~ha.llb.! insttl ll~td wherl' shown on th~ plam; and as shown on r)etai l 
U t.Jf th.ese Spcl'itlci11ions. Cure shall be Iuken to set th~ hydnmt plumb rtnd I he 4-1 /2"' 
pumper llllZi'.lc- ~hull fnCe the street. Care shiliJ a lso h~t exerci!ied to sct th e tirl! ~ydranl'i to 
mc!!l th~ tiuill Jinished grade as indicnted by the ~.'heighf ' gi,·cn on the stake for tht 
hydrant . \1\r.:r inlitilllation uud backJi ll , lh...: ~ x po::;ed band and lap shall b.: giv..::n a 11nish 
cuatuf"Cbnan.:o ydlow"' pnint. 'ihc opcr:lling nuts on the top of fire llydnmt shall not be 
p<~int..:d. 
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FIRF. HYDRANT INSTALlATION !Cont.) 

In gio!ncrnl, lire hydranls will not fl.!'<tuirc thrust blocks when they nr~ rcstr;lino..:d by 
.. Anchor Loks" or "Megalug" follower gland.o;: ns ~thowu on De.tailll of these 
spccjJicatiom. Howecwr, if they are installed ala det~d end, a ·thrust block. smn'-' as for a 
6" x 6'' tee shall h.c: provided to restrain the fire hydrnnt and care shall be tak¢11 not to 
cncn!le th~ draiu hole in the fire hydmnt. 

16. TEMPORARY B!.OWOFF INSTA!.!.ATION 

In general, blowoff.'l will not be allow~d at dead en<hl1lfthe :system. but fire 
hydmnts will bo1.1 rctluiNd 111 the ends of dead end mnin~. Where il is ~xpectcd that ll muin 
will be cxlendod in the near futlll".;:,, 1.1 temporury numunl blowolr d.Jvicil, ns shown on 
Dctnil G ofthasc Specifh..-ations shall be provided. 

17. WORJ( ADJACENT TO AND/OR CROSSING STATE OR COUNTY 
IIIGHWAYS 

All work to be pe1fom1ed within the right-of-wa.r limits of tho;; St.nte and/m· 
County Highw.:tys shall be pcrJbnru;:d in strict ncl.:ordtmcc wilh the Highway Dcpiutment 
requir~ments. 11t"e Conlractor shall obtain the nec~sf:jary penn its for nU work pl'ior to 
starting any construction. All pcrmit!lmust be displayed a~ required. 1 

'l11c tUnlractor shall comply with all rcquirr.!Jl)Cni.S such us; signals, Hagman, and 
watchm€:n; p.:-rfom1ance ~Jfw~rk in ~uch a 11Htnl\el· !i.O :\..<;not ttl inted"er~ with:traffic;· · 
highwny euu·lmc~s, h.ighw.oy tnniutanance. highway drainage. etc., and methods of 
plncing malel"ialt:i, backfill coiupaction, 01nd all suC'h othC,r requireme11tS, \\•.hi~h may ditl~r 
tl·om or may be in ndditionlo those sp..,cified for wo!'k:olh~rlhan 1hnt'within1be highwny 
right-of-way limits. · 

Highway \:ros:;ing ~hall be con!:liru\.-'tec.l in uccordancC ''·ith ali pcnnit requir\!­
ments. 1l1e Contractor will be held responsible for nny and all expen~~ incurred by th~ 
Highway Dr.:~purtmcnl in protecting the highwny while con!'llruction i.,. in progr.:ss, ur ~~s u 
u~sult of Raid constmction. 

The Contractor will.nlso b~ held !'esponsible tOr all dntl1tJges tO t111':: highway due 
to operutiom; during constmction includin2 rcplm:~mcnl of dnmug!ld pavement. 

'Jll\: crosHings Hhllll bu muchinu bored with si.mull1U1COUI:i inlltullntion of lhu 
ttlcasem~nt. Rorin~; without the concmTent installation of the encasri!m~nt tuhe will not 
he permitted. All joints of the en1.1nsement tube shnll b~ welded as specifi~d illld the 
encrt~ement tube shall e"-1end to the requited dimen~i·ons. 
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WORK ADJACENT TO AND/OR CROSSING STATE OR COUNTY 
!IIG!IWA YS !Coni.) 

Following (.:omplclion ufthe mnchinc hor.:d crossing, all bore pit o1· other rcqLtircd 
excavation shall be suitably backfilled to grade. All debris, ofwhatev~r nature, shall he 
picked up a11d removed from the site. After clean-up, lhe disturbed m-ea slmll be 
smoothed to grade. seeded, and covered with ,;traw. The entire Wt)rk area shall be left in 
an orderly and ac~pUtble condition. 

18. JNST ALLATION OF TAPPING SLEEVES AND VAT .VES 

'Jltc tupping .d~~\·cs shnll b~ curcfully install.:d on .::xi sting pipes with tightl!niug 
of holts done carethlly to avoid stress~s on the exi~;ting watt:r mains. 1f"Power Seal" 
ll1pping slcc.:vcs uro used, particular com~ shall be used to !Oilow the bolt tightening 
sequence as recommended by the mmufacturer. 1l1e tapping valve shall 1hen he atta.ched 
to the tappjllg sleeve with support blocks provided ns en lied for in Section ll-14 of these 
Specificutjom:. Tite pit fur the tapping machine shnll be adequate in f>i7.e.. 

· Prior lo thv lap being !nude, witJdh~ tapping vi1lvc elU~ed, the assctitbly shall be ' 
<air tes.ed to d pn;ssun; of 150 PSI. lL'>ing the port provided OUih'-' lapping sl~~vc. A.ft.:r 
the tap is completed, the "coupon" remo\'~d shull be giv~n to the District's representuti\'e 
for examination. When the tap is complete, concrete thruRt hlocking with the >;ame 
dim~nsions n.~ tOr a tee of the same si1.e shnll be (lOUred h~hind the tapping ~)~ve. It'th~ 
pit is to be t~mpornrily backfilled, before pipe lnying continue!>. n mechanjcodjoint plug 
shall be insl<tllr.:~d iu lhe outlet of the tnpping valve to prevent dirt or debris from entering 
th~ valve. ·n1e l<tpping valve shflll how a vnlvQ box as specified herein for gnte valves . 

.!2:...&=..REEK OR DITCH C l«.j f;iS INGS 

Wber~ wat.:;r mai..tts t;ros~ ~Jrc~kH. all piping slut II be ductik iron piping. Proper 
fittings shall he provided and all piping ( exCJ;:pt at 1he j oinfs) shall he enc,\sed in concrete, 
all ~1; shown un Detail F of the~;e Speci~icaLions. 111~ d~lr;:nnitmtion of what cnnslihll;;l> a 
creek and th~ requirements for concrete ~ncasement shall be made hy the District 
Engim:er. Spr~cificully, sLJrfacc water cros11ings shall be in ~ll.!cordam:c with Mist:ion£i 
Department of Natural Resources requirem~nt..o.. i1S given in Appendix D ofthese 
Specifications. 

20. MANUAL AIR RELE4SE DEVJCI;;S 

Where there: are pronounced high spots iu water mr•ins m1d no fir~ hydrnnt1; l\re 
located at said high spots, a manuul air relea'\e de\'i~ a<i detailed on D~tail E of these 
Sf>t'ciflcntions shall he instalJed. Tbt> purpose Qfthis fnciJity is to nil ow oir to es\:npc 
during the Wi\ler main filling prQC~liS ami th~ o.::urb stop will th...:-n shut on·. Th~~e faciliti.:s 
arc to b~ pcm1ancnt. 
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Tiu: sttllion shllll be installed at lo~,;atioJ s shown on the plans und shall be as 
specified in Section I of these Specifications. rior to instnllntionthe coucrete support 
pud, 12'' thick rcinJon.:t:U with #4 bltrs at 12" c ch way, cuch !hcc shall be poured. TI1c 
concrett: ~hall hens ~;pecified in Section I fot·t ru~t blocking. The pnd ~hall hnve hooked 
nil thread W' .~ioh:d rmls ~arcJ'ully spncc-d form ·horing Lhe !itntion in place. Tl1c p:1d shall 
h~ poured level and otl details shaiJ be Ruhmin d to, nnd approved hy the District 
.Eugincl.!r before lhe pad is pourc~. PreYs \In: s Uings for llw lwo pi·ess.ure rctlncing vulv~JI 
in the stntion will be provided by the District ngineer. · · 

zz. DJSJNJ'EefiON 

Disinfection shall be accomplished by lacing sutlicient hypochlorite gram1Jes 
(HTll) in each section of pipe to nchieve a chi rine ro:sidua! in the pip~ lint!, UJ>On initial 
tilling. of 50 mgiL (PPM). HTH tablets will n 1 be allow.:<!. Following competition of 
the pipeline .• it shnll be slowly . .filled with w;de <md ~ sample will be taken immediately 
und th.: chlurin..: r~liil.lmll tnll!:tl ~ 50 mg/L or nmLcr. 'lbu- ~;olution ahtdl bo allowed to 
slnnd fo1· 24 hours Lllld a sample shn11 d1~n ba ken. Tha chl~rine residual after 24 hours 
shnll bu 10 mg/L or grcntcr. lftht: piping shm s insufficicnl Chlorin~ residunls in either 
te!it, the pit)ing shall he re-chlorinnted by the i jection of 11 hypochl~)rite soluti nn until 
Mtti~r.~•ctury n::stdlS Ill\: uchicv~..:r.t All d1sin1~d em !>ihLdl be done by the contructo.r. Only 
the chlorine residt.mltesting \\'!II be done hy th Difltrict. 

23. PRESSURE TESTING 

Immediately follOwing di~;intection, th piping sbaJI be·pumped to a presflure (ilt 
the lowe::~l point intbe project) of 150 PSI or gher where tho working pressw"c} is higher 
lhnn ISO ,PSI tti dcicrmined by the District. h s11ch cnSQ!i,lhc t!J::Il pr~Jssurc ::;hnll be Its 
specifi~d by the Distrkt nnd two pressure test shnll be oondncted. '11te first test shall be 
with the llrtJ hydmnt <ltiXili~ry valves open an ~to 150 PSI. The sccoml test shall be 
with the fire; hydrant auxiliary valves closed a1 d be to the higl1er pressure as directed by 
lhc Dil"tlrict. All pumpi11g equipmcnl nnd pres. urc gauge11 sh~1Jl he provided by Lhc 
contro.ctor. After achieving the test pre.~sure. e piping slmll be left Closed for a. period of 
two (2) hours. At the end of this time the prcsrurc drop shnll not cxcl!cd 2 PSI. In 
nddition. if lhri: pressure appenrs, in lhl} judgm'¥11 of the District's n:presentative~ to be 
\:On tinning to drop. the test Shall be continued or anolhertwo (2) hours uud if any furlhrJr 
dmp' occm·, the test shnll he considered • fail e. It' the prossuro test fniiH, the contractor 
will bl.) l"C~JIIirl.ld to lind and con\.\~JI thCJ uour~~ fthe h;ukl\g~. lfUli~; r<HJuiru!j drnining of 
tha pip~ line, when the leakage is con-ected, th piping must b" rt:·disintected and the 
pt'efJSUl'd_tt:sled again until snlist'nctory results reachieved. 
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24. FLUSHING 

.4..1\cr satis t~u:lo ry disinf..:t.::tion is m:hic ·d .• ~Ill piping .~hnll be tl10roughly fluah~d 
until all wuh::: disch;u-gcc.l is .,.isibly clear. A ~li al chlorin~J rosldunl t.~.'St w~ll then~ taken 
und the chlunn~ N~Jdual must be between 0.;:, 2.5 mgiL. If the l'iJ!:adual1s too h1gh, 
addition:tl tlushing !ihall be done until dh:: des: d residual is obtained. Jfd1e residual is 
too low, tht! entire disinfection and flushing p edurc ~hall he repeated until the desired 
rcsultc; are achieved. · 

25. BACTERIOLOGICAL TESTING 

A.fter sntisfnctory disintection nnd pres ure testing, n smnple sbull be taken by tht: 
r..:ontmclor in lh~ presence of uDislrict rcprcse1 lalivc mul !lubmittcd to a laboratory 
approved h)' the Mi!isouri Depurtntent ofNatu Resources and 1he Di11trict tOr 
buclcriologicHI ~malyscs. After 24 ho~lrt:i , a SCI.! nd ~aunpl'-l shall b~;: Lakcn in a like mann~r 
and li Uhmitled lOr anlllys.os. 111e two samples 1 ke11on conKecutive di!YB mlll:it he found to 
b~ "~nl~" by the testing lab oratOr)', and copies fth.;: le!;l results must be supplied to the 
Oistrkl. Tf'the smnplefi are not .tbund to be "sa e" furth~r flushing and I<:Jr disint;;:ction as 
direct~d by the District shall be conducted by I e ·contractor until "snfe" samples on two 
consccnlivc d;1~·~ ure nchievcd. Fo!lowi11g sue C!lsfttl bllctf.lriologhml testing und n 
detenni tlo1tion by the District that the snmples re "safe", the moins may be placed into 
:i'-'rvicc. 

26. SIT F.. CI.F.AN UP AND GRADING 

A.tkr work is complct~l.l. the ~it~ of <lll cllcr main installutiotl work sbnll be 
cl.;:rtr~d of all constmction mnterial ~lnd oth~r d bris. Grading slut! I he as agreed upon 
b~twccn th..: contrnclor nnd the tlewlopor, but wll comist of a minimurn of rough 
grading to rrovide prop~r drainage and all inst llation sites shall he left in a neat cJeru1 
ut\d uccc.ptahlc condition. All walkways, drive vays, ro.ods , slrcctl;, clc. sball be replaced 
tn- tl1dr origiunl condition. All water mains sh· II be left wjtlt the proper amount of cover 
n:'i here inbeforc .'>luted. 

27. l•'INAL INSPEC'J'lON ANU LOL'AT.El WIR £. TltsT NG 

After ntl work is completed and all disi fection , tlmhing <1nd bncteriological 
I~Ming arr.: complete, the contmctur slmll c;ond' ·talocu.tiJr wire test between all sections 
ofth~ wire in the (ll'~sence ot' a. District represc tta.t ive. If the test is satisfactory, all 
spikes in valve bo.'\C!i shall be mude pcrmancn by meml'J of 3·M splice kits. Iflhc lcsls 
fail in ll section, th~ C<mtractor must find nnd r nir nny failure in the locator wlres. A 
fm<tl inspection sh:11l bll made by a Uistrict rep ·sentalivc ond all valves und fire hydnmts 
shall he plumb nnd be to proper gr<:~de o.nd all c e<:~n up work must be satiflfactorily 
~omplctcd. 'Ill~ work shall be <tcceptcd only· cr completion of the final inspection. 
1\ny defects tOund in the tinal inspection .'ihall e promptly corrected by the contractor. 

lR. AS HlilJ.T DR . .\ WINC;S 

During lh ~ I..:"'Htrl>...: ol'lh..: work. ill~.: Cunlrm:Lor must han: in hi:-; poss.:t;:; ion at:1ll 
time <1 cop y of the Plans. approved by the District. As wort progresses, the Contractor 
shull note all kngths d·pip...: imtallcd, all vah·cs, lire hydn111ts m1d utl11..:r appmiCIHLm:c ~ 
inst!lll~d and record all dimensk)ns requir~ \t) lncate these items. At thr.: completion or 
th..:: p mjcd. and prior tn ar...:cr.:pl<llH-"1! hy 1he District, Lh~ ConlmcLnr .~ hall !"urn ish the cop~· 
ofthr! plans wher<: all "as lmilf ' dim.::n;.;ions ;tnd notes .ore e11dm-,;ed. Tl1e plam; mu;.;t he 
r.:Jiali\'l.::ly d~,•1m nnd tolully kgihlc wi th rl!gun:l tO nil not..;s mudc thert: r.m. 

29. GIJAR~NH:F. 

Th~,.• O:.'ontrw.:tor :;hall guurnnll!t..' all mal~riul and workmanship lOr i\ p..:riod uf a 
minimum ot'thn:e (3) y'·~nrs fullowing linaluc..:cptnn..:c ol the work by th..: Di ~tl'ict. 
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