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rough dovolspront of Cho valle Tor £l vidiforn HOf-
Rotlondy Imuavopp gravolepacla {op gravel cnvolopcdlom
U mo0l coonomienl withods of kooping cond out of o
w2lle  In A%, uso of a grovolspest alloww larpop
soroon 0pondnzo thon can bo uood 4f 6l coreen L0 40
comicat w th tho aquifors Eorgo soroon opoidngs FAUCO
loed Joss ond elso zoduso serdon onsrugtobions,

1816 RO of Br nipan  Uotorehooving forine
Lo Gapoblo of cmplyim uai,or for frpirotion volip




ol

opo uGmnlly (o up of £ino pond wdncd vith warying
ozt of coarcor ralorfai. Sincoy tho dicchargo £ran
o fubxxall 49 Cupcatinily o prolich of gubaoolil ficy of
vator throash somd Cownpds ¢ho fublull; Cho dischargo
aaturally will dopond upca tho Wiosdty o Chis gubgoll
£icre For o loprgo qemtity of wolop tho poto of £ley
threugh the cond ndjoecat Go the wollp, has to B2 mice
tivaly high, ond if tho vclcaity 49 high cacugh to novw
tin coud porlcios én g pnrﬁﬂeuiar gtrotay Gho wmtor
vill ecarry ovar Cho asond portlcles towordn the wall,
Unlono provicien 19 oodd for genlralling the nerccat
o2 pend By oo of proeacly deosignod cepadas ond pEde
POTLY £OLe%0d gravol Catolepdg, Creclodvo aunntition
6f geald oon B noved vaieh oy wWRiArtoly eocuso ¢ho
Sodturo ef tho ©olle Afor o fnfluro of thig (yps 4¢
pay not Lo posoilio $o anivogo avon tho pump, ooping op
£ePSCie

1.08, Contlmued sand pucping oy neoesalitnio sCpleos
cctoat of tho punp bescusoe of thl vwoar ﬁho icpdlicrg
and ﬁédlﬂ 7 abengleo acticn of gande Mlgo the purpod
eond can gonotlineg bo deposited in tho pipe or gulo uwced
for caaveyling Che wator fren the wollse Rorowml cf thip
gond 0doo oddos to the mintonanee cogbe i

1403 ho 0£030% of ornd purping Bpon $ho 140 of



e

the vwil nnd tho 34f0 of tho parp, 4o thmg quito corw
icuge 00 of coney con bO onvad By o propor cologlilcn
of wll oerCCig oand gravdl eavalopos to prevont tho
rwworcat of orad partielogy and malio the willo and putw
po 1aot lcagors Tho Pato of dnfiltpatien of wnior emn
timg B2 oofdy iunsrenocd £oz o grontor ylcld fren tho
uolle | |
 §40%, TUBTMEY, PATIIRTSs oot of ¢ho (ubcuoil fnde
luros in the 8tate of Uttar Pradosh, porticularly in OkD
diotrlets of Lzoraty Bulandohehr, lupaffarmagor, and
NAnoeh, bovo Bsoa teeecd (o follamdng situnticno o

{9y Looogcivo ddlgohnrao of oond
(0} Chcagy dooldno 4n yiold ¢vur o poried of
$4n0 Icoding Co wcconcical puinings
1+C2s Thogo pituatlcas ean B0 aalysod Vo hawo hoe
ppendod éuo tn onc or rord of ho £ollouing ¢cauoco §

(1) Pitting of Blimd Pipoe

(2) Pitting o houandng pipe in Dorchole
(5) Rupturc of plugping

{4) Durpting of stratnoro

(8)  Iyrepcr oize of sovacn siob oponingo

(9) Erpropor Grovol pockg, ond Gholr 1mrcper
GGV'.‘ CZ)W, t

(7) GChoidmy of otradncege



e
(0) Corropdoa of woll care.mg, oad

(o) Pailuro of ¢ho ptrata curpemnding tho
%2331 aee Qs—.ﬁugl

ma tha propdr sdaloeticn <« gravol pacls oad |
17001 gorevag play Che mjos part in tho guecoagful waFe
anz of o mmfﬂma

1.7 Hatural wator boaring forralicas aro nalthos
cormogad of wiform sino of sand graing nor do thoy haw
thoir oand gralns as porfcel sphewrep. Ehevrclord, fov
practiecal eeoagid.iraticas Gho 0ffcativoe gigo omd und P
M8y coxlfiedcat of a vitc=-Dbzaving gond Qoveatien asgo
gy grank &?zfmvﬁanaa foe tha Ganlrn ecploxalicns of o
DIORCY w3l ool cd caltoRlo geavdd podie

Mo M), Tho effs

cat:ava gz*aﬁn gird 1o tho dlapstop of tha ocond nrain
vadch hag 20 poveant o i.ho cand strata samplo (W
wAcht) eoavearw thoa 4403k

1473¢ Dip = 81331 %Tho Dgg = 020 49 such fhat haf
of tha mterial 4n the aanple (by vwoight) 42 goalloe 4
ddanstors |

14788 Dan ‘b0 8450 of particles dm a grPoe
wudar catordal m.ch *E:ime €0 psrmﬁt (by 1olighe) of tho
rmateelal, 10 oENiGT.
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JraAcrifon (PoN) RNBANL Kf:. io tho patde
of tho 999 8480 of tho gmva, poek Go t;’w:) Dso 0460 of

tho aguifcrs

76760 A GEnynd, By ean ; Aw 49 o Loyor
of geavol vhdch 48 pioeod aremd the woll sepacn to
rotord $ho covencat of aond ond to ooy £r20 passce
of wataer iato the wli.

. ras} 40 that portica of a vall emo.
ing thich coantaing opdnings threugn €ho wall for tho
pass g of wtor into tho woile.

, 49 tho loss of potemtial Caowgy
batuzen ooy Swo neinta 0o rlagurcd Ly tho diffesenee dn

CLOWALLER e mt. 20 GUrLCE2 An plogomeiorg eoaacsld €O
Cheod nelingae ‘ |

1670 A08enk, Cgo 48 O PotAO OF LAO
porforated opan of o voll cepcon Co tho total surlacs
o2Ca of (he cordom, Gho ¢quonGlCy balng cmprlgsed 0g o
poracntasse

Aeenza Lent

cAcaty Ban , Xt 4o tho
Bio
- Pokio of tho ﬂaamtev of o gond gradn Chot hng 40 pozam

aont of tho sample (hy wight) ccarcor thoa 46colf o

tho offeativo praios-giso (Q'qoh o L’amty 608 e
odcal of o carmlo of gomd (oo dofincd) Lo thvo on nde
antiam of $ho wratie botvoca ¢ho oinos o tho lormgey i



Qo
- pcadder geadng ond 8o 0 mogaro dndicntos tho porooity
of densinops of $ho ocad sgtroalun,

1.01s %00 inrgor the wniformdly ccofficicat, (00
gmaller dg tho pﬁrﬂﬁi‘kyg and largor tho offoetivo grodn
pisd 510 ceavpdr would B2 tho formmiicie Thms 4C 4o BO
«ttor to havo o lopge wiwo of ¢ffcotivo gradan pioo ond
1oy value of uniforzdty codificicnt Lor goond ylold.
Houswopy the lowdst 1imiting valuo of ¢ho uniformity
coosficicat 4o wadty vasa all tha grafng aro of cgunl
gloce Gcapsgecatly ¢ho poronity o suteh o caos will o
Camirn 400 §7400 prrcoute Unifecmity eodfficicals

A0 O Anddeato noaridy 46 porecnt velds,y botvein 2 €0
S oboat O pCrecaty and BIEWOW 6 §0 O gbeut €7 oot
c:ﬂy.

- msnfiopdedas, HNotorlcko
uﬁ.ch ©a Mm*ce?.ﬁy ceofficicnto fvm 145 (0 240 hovo boc
coagldored uniforn, ond from 3.0 (o 040 a0 aon-=unliforile

3 Te e
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e [T ACINFINY _FHPINLIGRA,

2,00« DI Ssrocann, WAL gerecas oo higaly ople
agdoliocd Cypoo of will Qquipncat and aro tho oot Acmop
=Gt cd ot tho pond $4od tho oot ascanitivo poaprd of
ko Grallad wolde W0y avo &oigncd cad ecaotwuetod Lo
soenra ¢ha hichaat popodblo yaald £ron Sho vliorebonring
giruta into vhich Ghay armo plactds S0 pricasy puspoad

a2 a prepordy ccagtruellsd wodl porooa 40 nol o proveal
tho catraned of 031 cand bk sathop Go poondt Cho 2ino
e go cator go that 48 enn Do Feoeved, o2l Go held

o8 00 apgo poetlodos thich oy 24 o into o mafes

zad oovol gapcca arcd G 1old Guboe —

2eile I Bomdrorfia of 18R derconm, G20 woR
£30co0g ciat gomly vith tho fdlleriag thgle Foquiret

) £and £500 oraticn.
D) LGy poecin £oslatnniles
Q) Boolatoado apainagt corronicn ond otorics
Patdcla
éa; Roglatanao Go otroag, cod
03} o Locaocsteale
0493s £ ARASAs,  ThO tOll copdea inglee

8¢l 4a gond od gravol forraticng ghordd U2 o2 guch o
GeRatroetlicn od Copdnm that 46 az.myd QAL Ry 0 ool
£r00 walore 0 w1l coroon 1o By 1o Ccang roquizcd (o



8o
bo ooad-proo? tu¢ Ato cporaticn caat Do oond £2CO.

atnoany, ﬁhc pewocn 2eslatoss
g0 arfgog £ron tho 1098 of ondrgy tho wlor suglolug
dGardng 4Ca passage threugh the woll sm@a e dogweo
o? tho cepocn Fogdgtanad dcpondo ca the dasign 1.0 0
¢ho phopo aad agico of tho geedcn tpcaings, tho gragulce
Sdca of its gravod padt, tho exfop of doprosgalen hond
ercated, tho quoatity of walor deava, md oa tha woles
ally of cateye Eho 0i00 ond phapo of tho onlsy opdains
codbhode asrpoascocat aro of partloular influcago cnd
affcat thd pardca oodotoned cogt vitally.

8e10e  Dnadafirran Arndnnft Gomne i & Pafort erenfids
I3 ¢ho godld, uvOil gewcaa aud eaodngo ape gubjoated o
nagupal obbeolzo of Anocsuglabica ond ocrredlecis 00D
proeags havd A£Loraat cavgds cad aro Cho rosult of
é&fﬁbmm emaaaal renctican, but Shoy cammof alwayg ©2
aaclysod dn tho lolde Al Cho corrogivo otlnelo of
wtor cad oodl agadnot Cho seracn ool ghewid B0
guceanguily acuntorad Sheough o pecpor chelao of oate
dady o altoratdwvaoly eg;ig'valm% protooticn ghouid 0
rocehod 1y tho applieaticn e auiloblo ecato ef coacal,
subboz or plootic mat-2inl,

Unld gesocng oot W




=13
Tadit Go withotond otvooaty 6€ cortadn AOgrCongy Of Vie
tol doporlonso g Cho poglotonna o gresnd progsusd.
- Purthorzore, 4¢ ghcadd o obaorwdd (hat ¢ho wOll enolny
zooshidng fren tho Gop of tho saﬁacn upto tho surfaee of
¢ho oapth, ropregcals dn gon engog guch a hoavy 10ad
Chat tho gerdcny olready woankcacd by tho péx’i‘a?atscng
gt bo spoedally FOIRLORad Go withobond tho progousd
pitheut bolng boat ov arichods Pregor goloetlcn of $h
vall thielmong t?.it:’i: o prepar opealng of the parferaticy
29 tho taode ecaditien fe@ BAdIng wp tho Fasioteaca
Go gtr0ngdg a tho nePdlle

2400¢ Zn cAd4tica o thoco POquirescnlog 05 4 e
beOm of courady GO 6oolo & pasdhacd c2d dnotolloticn
of ¢ho ©wll gorcing onculd Lo Bcpt oo ey no oy 1O s
cpaiblo with canion gorvieo AiR0 of Gho £11%0r.

vaptdgationn of uvoll gerothny ho palesilion of o propoR
geroon hag boon a matter of aaginooring judgcocat and
0:39393.%95; 4 oritordon propooed YW Fall-Hoond :

in 9039, 4o that o wolesdly of loas thaa Ol i‘%. poar 8CCe
Cheeush tho dndividual gesdcn cpcnmdngo, 1l hocp oord
covenal and head lognds €0 o cdnimne ¥ canponth)
¢hnl g
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(3) %ho oerecn should bo such oo not Go held
a6 0ld o 4o Anrgo port of ho Lormnticn
oroend 46 bat =othor 4o worll oo o Goweo
{0 support Cho valoreboaring Lorration
&mrﬂm i:ho dovoleptent and gubzagecnl
PUEDATAT e

() i:tm geroen opcaings should bo rolatively

, ax%o ond ggsod 6a on datolidpcat intiore
protation of the sand annlyals and :i.ccal
- greand 0oaddticno,

(3) o cevoon chedld hove ag rush opaning cmﬁ
0g 13ttio blonis sguce as poggibic in oxdew
net o oghal off Cho fitupnl oncaings 4n
tho unferobaaring forcatic.

022  HAufrnfdnd?), dn 1042 roported thnt a serocn
vith o high ecoffiedont of capoedty Gpe (A0£8RcE ag o
rafdo f o oren 62 pACl m"aﬁaum 40 0 pezoca (o i
GoSad ondn of ¢ho caloldo par'hol of $ho carem) 49 &
girallos o glotod that thio cocffieicat culiinlicd Yy
tho origiral porcolfly of Gho oguifor, wiil givo ncw

proodly of ¢ho agrlifora

Cad e JCREAS), 0 0 ptudy, pointed cat ¢hag
tho 3698 ef head through o woll poseca ocaoloto of tuo’
A otinet ond goporate parto. Thoro 40 o 1eas of hoad
throvgh tho gercon opc:mﬂga dne t:-é thoir sige and thge
cnd thoso 48 caothor loss of hord ottributod o tho
fushndcaco of tho trét:w in posoldng upvoed through tho
nodCo of Gho wOLl gerocle 0 cun 8 Chogo (o legceo
Ao ¢ho loos of hond 4o ednzing tho wator fron cutpido




T
0ho woll ‘sercca o tho purpe %ho 1033 of hoad theough
the gescon opcadngs oy bo wridtea 4a Sho foen of o Ve
deodty hood lo3s 8 V"“ |
h =2 K M 4D
hora b o §ho Jeag of head Eh?cmgh ¢ho gerocn opcaingg
in £a0Ce

Vp = tho voleedty of wator at oxit through tho
opCnlngae

o O/A HaoRd g ia Sho dloebarpo 4w afte aud A
tho aeca of opcadngs in 0qe £4Ua

Vq = tho voleolty of wader ot catranel go tho
£aR3CR HTIINGT.

o O/8,wa0r0 @ Ao tho aamharga ond A ¢ho culs
0340 azaa 0f tho il gesdcne '

R © 0 0606P10dcal varyiang ith cho reudgmoas of
tho geraza and §io Sormparaturo of thd Mt We

g = czecloratica Guo to gravity.

Ca0es %20 loog of heod €20 So Gurbulcnoc ond £ries
t4ea 1maido tho ciroan nay bo wrlttca in ford olndlor €0
Gho oquaticn for $he loas in a plpos

| Hag {‘g-%* | {2)
Unoro H = The Jogs of hoad in the pipo in L3t
V = Tho voloodty of £3cy in plpo 4B £U/0C0e
a Tho icasth of plpo in £00G. |
o o dlecabor of pipo An £C0Cs
o o nocoloraticn Cuo o araviiys

e O



o Co
cad £ o0 exfflodlcat vorying with ¢he seachncos of
tho pipOa

2.204 GLADORt %00 Gorcy(7) fo odudying tho hydrcrs
140 preporGlicg of WAl gerocas, woricd cut the solgticos
ohdp botwoen tho copoen googficicat (@ofincd ag tho pop
ofenled prpon Alvidod by tho totol qurfoed aron of $i0
oePosn) g and tho logo of huad throush $he soman. I
ootobiddhed Chat vhea Cho gerocn cooffleicat 4o aboald
103 or greator, At hop 188%30 oF Go offcod ¢a tho looo
of head thesigh Cho perdsne Bolcy 167 thoes 4o o ohom
30 dn tho 2eoo of hord ng tho ecaffiedcat QoerCasise
amo 42 o coroca hog guffdeleat porforratod opog (R0
dcso of head fg practicaliy fndcpcadont of tho chano of
tho opcalonse |

2,20, Lhca the wiuo o gerocn eooffieicat Lo3eso
I!.ds;s thrm 967, She wmbcr st poos Cheowsh tho oloto ot
o geeator woleaity beecuoo ¢f thao soduged parforalod
apeas If this velosity is groot cnough o siguifi-ond
loao 4g Uholy to soguw, VAth inemcogid woieoity tho
copxatan of thoe jots Lo imercasdd omd ggreator onouml
of caopgy 4s dlosipatod in doflcoting tho joto through
e0®, loaddng to o preator hoad less 1psldo tho £OOCT.

FIORTRCAL

o, an‘f - nlm

PRI TE

4};1; .3'-]1.

0e3%e T2 bydrenilcs of a voll 1a o £oseinatiny



4 i
gubjcete LARO 01l othor caginooring Selcnulg, howowap,
4t 49 £o% o omet geicace cnd Cho mtacmtldenl aoguie
tleng wilch ofcn havo G0 bo mdo reproscal ealy limte
ting casop of peal emditicass o wRR hydrouides fe
velvos £hcv (1) 4n tho surrounding ogifor, (2) throush
tho voll rosoon, ol (3) dnoido tho woll.

.92 Tho problen of ficw fate cnd Chrongh vold
gerocag eon be omoldored (o Bo cuo of fier through o
gordog of orifico cpcaingg na tho wldr caters tho ges
Paca ool £ior withio o pipd Minifeld an it covon dle
ang tho amds of tho serasn, As tho walor cators Cho
corocn theesgh Cho epcalings, o ceavoppica of polans
¢4al caorgy o hinotic coorgy 4s nCeCnaary Lo dowlen
the jot walosilye. 4 &lgsipation of Tho jot cacegy, |
vhich oon bo agourcd Yo bO eormplolo, thca ammg 4405
tho tinotie cnorgy of tho jot 49 not Pocoverod ag eﬁ.ﬁﬁa
0 potiontial or kinotic CncEYe oho wator ¢hoa neediotes
abos Lm a dipsetica porpllol fo tho ecntro iino of tho
0CPAChs  Tho accoloraticn romits dn o choage of (ho
Dozmatun fluns Ag a £irst oppreach, coapidoring tho
onolysis £or 0 gerocn, surpounded caly W o ldquid, the
ieag of head eaucad Ly £icy (hrcach tho woll uercsnk an
CChat gon0, Wil dopend on the characteristics of ¢ho
6oracn goonNry, the fivdd, and tho floyy *ho wrioe
. blop ¢f groateat ioportonce dnvolved 4o tho pretlca



=98
aro 8

Tho gerocn lcmnth Tre

e serem diarotor De

Tho porecatano of opcd open Ap.

iho coaﬁfﬁ.c&cnﬁ: o@ coatroetion for tho

seraon opcalngs Ca

%sg Tho sntornnl reuchnbos of the woll geroca &

(@) o differcago in gwaaura Istvacn the
ingide ond the gide of the gereen apa

(7) Tho vologity of Cho Lligquid in the woll
seroca Vs

QB; Tho mase dcngity of tho £iwgd R ¢ and -

(9) %ho coefficicat of Gynarde viscosity i e

Shope vardables eon Bo omprosocd in tho folicuing volece
tloangadp ¢
k LL, D, AP, K, (1}4/ Vv, A\o, Cc_) 20 (3)

: pi
AL _

Z¢ Dy € and ¥ aro chosan ns ropoating voriohios, a
diccnnicnlens annlyods vill ylold the fuzetica 3

fa uz’%; Mo, Cc, A\=l<\{>~ VD"IP) .. B

8435, Tho paramotar ( “P|¢V" ) com bo writica as
(4P /X ) 4f mutirigod by (ffy) o t@ORO ¥ o tho
gpeeific wolgnt of Cho fiudd cud ah tho 41PfOPsHCO 40
piosonetrde hend botwasn tho prosmure inpldc ond pres

gsurd cugglide the Qercone

24344 9inco the offcoty of viscosity ore of geood
«0ry irporicnse, the Reynedd's Hunbar can bz oliminatcde
Purthor moro plucoy the drog inside tho woell gorcen 40
oot catirdly the rosult of tho faflucico of tha jotn
docuing fron tho corean oponings, the roughnogs porcs



={ %
oGO gan algo bO nagicetod, thuos

'Abléﬁ‘ o QS ¢ Gay &9y B) | (0)

24359, lpplyinz tho prineiplos of coatimuily, Cnore
gy and noncatun ond agsucdag
{0) o aceoloratica Co tho dircation of Clov.

(v) Do vardation im tho vdlecily oercos tho
- geaticng ccanidorod oad

(e) Do ragiotonca to £iey,
o @ircaglonloss ralnticaghis ocn bo obtained in tho

form 3 Al Cosh % s 1

—Ts 9-(%5“% - ) ()

vinich eotinos $ho Gicsaslenlons povamaterg, Cey Apy

oné B o 2uto o 04nglo vordahlos |
Iopa ¥ dg ¢ho finod avoros? wolceity aica~ ¢ho

vorbdens, oo of tho percing ond oh $ha a1£2conce 40

plozemotrie koad BotSon tho eubstde cad dnoddo of tho

seEoen |
and € 4o aofinzd ag ¢
2.36. C = 11,51, Apse Co, (’?)

Tho tvo dlumoicnloss menbors involved in the oquablcn,
¢ aly {ﬁ » & 5 oon b3 plottod to glvo o thocritderd

curvos Ao chom by tho furvo, tho 1800 ccoffiedcat 5
Boeosa noarly eanstont vhea tho hyporbolic cosino of

( g&) o lurg-og oo {hat tho plug or mimug § 40 1R0i0e



&0
nifdcents. Sinco tho logs coéfi‘icﬂ.ent i9 a measure of
¢ho loss ¢he Loss 40 o rfndmm vhon the parorstar g o
rindcin.  £ho 20sp cooffieicat o %) Oppronches o
vaine ®wo, for woluos of gh) greator than SIX.

2,.3'?. Ta valuo of ( ﬂﬂ dopcads oaly ca ¢he on-
aroctordotden of Ghe perccne A largor valuo of { gsi)
than tho crdticol wvalua of SIX, can B9 oblaincd by,

{a) incrensing the lcagth of Cho gercsis

(b) ioercasing tho porecatogo of opea area e

{6¢) icproving the shano of tho opeaings in gach

Conee as o jnercagd tho ooofficicat of
- cottRacticia

Pcopcaging tho dianafer of tho gordin algo inerangsa
tho woiwo of §B ¢ but 36 rotuess tho eapeoity of Gho
v3Ille |

De3a Hgotion Doel; 2nd figurc Uos 2056, indicato
that tho porforpanee ¢harcetoristics of a serdcm oro
net Lmproved twy ( &B) valuog greater thon 8IXe hig 4o
loportont Bocawse odditicnnl leagths of gerdsas ovro
costlye. This theoritical dowdlepnent for flev through
yoll oereans, was pogbulated and ivporimentnlly szn-.‘:
£irm2d by JodclSl.Patoroenia).

2¢87s Uhca the gereca is curroundod Wy gravol, 60w
vorol 084dticanl footoss cator the probiotle Thogd £nce
terg includd tho oo of W2 opcalnns in raloation to



2o
tho oino of tho grovoly tho oiso of tho gravol rolativo
o tho Qlarotor of tho cercuny ad tho Diondard Covice
idca of tho groavile

0442, Ath gravol cavolepo orcand o woll eouningg o
uGyr ecantont=Gyy tho coclficlont of the porferalicd cars
dnge hog boom dofincd Wy Potoreon of ci2)e. Th0 0GUFLEe
clont fic tho predaol of Cho coofficiont of ceatrocticn
{6a) cnd tho froaticn « opca arca romindng opca uped
particl plugging by gpows ¢ ﬁ% Yp Wora Ao 49 tho pove
eCat GF OpCI APCH wacn proavel gurecindo tho cooiny ol
L G0 porclal of opca ooa witheal grovols

Ly &finitica tica, Cp o Fﬁ-;%——/‘& (o)

QeS¢ 1HCh no growol orcird tho porferated cooingy
in fig ogand G0 &p ond Cp Ao cgank $o Cag

00000 Dgonicn 0.7 COvwOlc;0d for onnlyois withent
o gPaval cavalepQy Gofinos €y (4n tho torn 8B ), no
1839 Lpp Co» Tho G0rD fpe Goe 4o the offoctivo ovaen OF
tho gpcadano. UAth @awll arsund Cho porforatod ensiny,
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valwge laon volvos 1 ond 3 wOP0 opony £16y ceourcd
£ron Inlot %o cutlots Cloaing tho valvos  ond 5 and
pdcultonosudly epontng tho valwdg 2, 8 apd Oy ¢ougod O
revoronl of flcy 4n tho todol, Tho valvag roquircd abs
cuf ¢a0 £aurth of o meuto $o ¢loge oo tho floy rovors
gals wOrd 0ot Anotontanocio. '
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vas takca £ren a ecaotant hoad toak icsated aboug 14
goot nbova ¢ho nodols %ho largo volume of tho Sonk ale
éod im hocplng o waiforn walar Somparature during tho
gostoe Tho digsohargoa wORO cansurcd with o ealibrated
00° Venotch wode, gob 4n ¢he oad of a Venoteh chanbop
vadeh 10 O £0. 1cag, 8 £8e vld0 ond 2 £3s 6 dne OGP
Por n8iilin; ¢ho fier dn tho Venoteh chanbapr o 20 ¢hick
geaarafio ffio wall ws 1agtallicd 8 £6,. upntvean Lyon
tho wiire %ho dopth of Ay ovor $ho wdr wag c3agueod
tAGh o hook gougo AcaaQcd 8 £%e upotrann £rom $ho woir,
Zho heslegougo ciasead 60 cno Shovoondth of on $nohe

L

ary g, Zn £ho gludy of ¢00
ficy o gand dnto wilg cnd tho accecmomying changoa 4n
¢he hoad 1cgsag, 46 4o Po2eanlosd that Cho dogroa of
cozpaation of Sha provdl Gaudlcpo aad $ho wlor baaring
forratica wight have censddorabio OfFead ¢a ¢ho voguilo
obtaincls For this yeason a ptandard procofurs o
adoptod for conducting tho teasts, The f£1rnt $iro onch
2atorial was ugod, 1% wns pochad dmto tho moddl as
eopockly no poooiblo by relding tho nntoriale, Tho dey
aight of catioslal go compaatod was weordod, For 1atop
Gogto with tho gamd enGordal, Cho gard wight wag wocd.
8an30 tha mtosind g piccod da Cho ooco volund, unde
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forn copoelicn rosuilad,

7824 Tho grawl packg, o 1O fogted, wore placcd
botuoon tho wlldl serocn and o shooet £atol partitlon,
ond tho pnquiforg botuaon tho partition mad tho agquifor
sesdcns  then toth mterdals woro 4o ploco and cempoetced
thoe dotorfoco portition vao rcoovods Zho aquifors ond
geaval padio wPo piocod in the oxid in o Gor) octidde
ticae Thio tcshndquo hold pomogation of ALLforcnd
oipod partdelos o o r:@mmna

12 Rerornm Tma cotting rondy t:n mati-ol¥al
toot, tho tep of the medil wg Clomped vith tho clamieg
dovieo, ond tho Andot ond was ratocd obout pin 4r2hone
thon wator g dntredSnoecd of tho ¢2ti0t cad, ale vag
forced Lfron tho pgronmiar magoriolo cad &mimﬁ £ron tho
£0dols aAlo $ho ool was badng £41%0d; both tho ofw
veato olong tho tep of tho odod woro kCpt cpcas APGOP
cil ¢ho odr wiodtlo in tho rsdol hod cocopod $ho ofr
vcato voro ¢logad end the madol wag lowored to 4Go horfe
563000 pooktlcie f

7C24 Tho piogomators aleag tho 0ido e ¢ho noddld
w20 Ghca opcacd ¢ao ot 0o $4no ond allotdd ¢o dischorgo
until all ¢he Cfaﬁ?appad odr hod cueﬁg;@m ~Ag soea ag tho
£cr Boaano undforny, RO piencnator o eemestcd to G
propor pgioso (wbo on $ho ranonotoer boarde
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74080 taca all tho plogomator ceaaceticas hed BCa
£360, tho Yovdlo 4n tha monenofors waro chocked (o 520
A0t0e ¢horo o alr eatrappod 4n oy of the rubbop
tublge Talg ecld B0 Qaglly dotornimed bocaugo o
clags tubdg ca tho owesdter baard wPo arransod im D
gand o3P ag tho plcsonsiors and emgoqueatly any P0Gde
eald chomzo in tho differenes batwoea lovalg in adjaccnt
tubog was ic=adlatoly appavcate Dissennceting $he ste
bbop R ot Gho ploge=sicr amd allowing Che water o
ficy cug of tho conoxdfor Gods caso of thig froubloe

7a7%s Roeariding of Bondinmar, 13 01l tho mnolle
topo voro worlldng prepdrly, (ho oy Sheoanh $ho 20l
g adinated 7 eczalalting o wlvdg ca tho 4niet i
catlof pipos wasdl thy coprost head wap indieatod by tho
hogkegougo over Cho %emeton wolds for ¢ho dogired @lee
chnapsoe Thio adjuptront was 0200 ao quickly an nogsilfio
Lacanes vozdatlens da the pate of Llou would af2cet €ad
acorat of oand oovwencnls, It was attoopiod to hold dlce
eaaPga conatant during tha romaindar of tho tost.

7.72+ Rcadings of tha dischargo and plaaomtém
heado in Sho 03dol were Sokcy of 10=ninute intorwals g
tha £ivo8 20 cdenGos of tha toole ZTheny affor $ho haed
Poadings had gtallilocd tho £lar wao povoradd ozl p0PCs
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not chongo head peadings oF waca fodlure of Che £litor
Guo o Q@uifor movesont was evideat tho $ogt ws stoppe
cds For oot otablo conbinntiong of ootordals 4t o
goca that fcur to £ivo gurgas voro ouffieicat to oloe
bRL450 hend 1e3s 4n Che nodole

7,73, Tho prolininasy ogts shewod that tho hoaks
voglotcrad by tho plogonctiors Aid not hold conotonfs
o tho gnad ©owld inCo tho grovcd cawsieopo ¢he totol
heod 3oz ot £4rol dmercosdd and thea aflor pest of tho
cord novonent had g¢eppedy tho head logs grodunlly dce
erongods  Hocamgo, $ho 4ndtial ronding of tho hoad leso
wag affoetcd by tho time raquired to ndiuat the flcy
thaeo mm&ngn wars discontinued opd the readings of G
cad of the $osto only wora (ol |

7744 Affor tho conomotor rendings had'heen Paeore
C2Qp tho 2nlot walwo wng elcaad; thoe subdopr Cubss al
the plogomofors word digseaancetod ond tho air voats @
tho Gop of tho madol wWRe ¢poadds This pormitted tho
unteP Yo droin slofly trhough tho outlet.

7470s 1lon tho vater had drodned dowa to the 1owol
o8 tho catlot cenncetiong thoe inlet cnd tho oullot woro
dicocancotcd and $ho vwhalo cootoreboz was waighod 4n
ordar o £ind cut ¢ho cnount of oond nevode Tho IRSOD=
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foneo pareition wags thoa ges=iagartod and sacplos of grce
val pack woro telca ncar the interfaco and o tho Gohw
tro of tho filtore ThnOpo complog alenrvith tho somins
dap of ¢ho grawol pack wdPQ dried ond pleved Lo detore
ne the ancmat cad lecation of aquifor penatraticas

7476 A complotd pceerd of aneh gt tao kapts S
rcacrd eciglstod of the typo of sige of porforations of
tho udllegorotn, tho sigo of cond 4m tho aquifor, tho
0820 of gravol dn the cavolopo, tho canezoSer ¥OadinaGg,
tho gougs holght and tholodsht of tho oond coveds
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Oe BAROANAOAN SKASRNA_FTROMIN IR,
0«0 =0 lobowalory progrersy o Conlitg vag (e
vidod into tho fallciAng parto o

{n) Doforrdnatien of cadlablo opitorin £ ¢ho
Goodpn ¢f g vnldfern groavcl poeh fop thle
Loy agiforos

(D) Patorinaticn of odtolRo aritorin £ (D
dopdon of o eniforn (Foavdl poglk fer noae
LD agALECR e

0eC%e e rnd Jeo=wmidflomUinfoninion. 4 tle

fern gralnolsd mtcrdal g CCFIncd In Ghig popee ao o
CAtCPAn Bavins £ ompeirato otrciMelino oenltics
ool o2l o PTGy o0 €8 ijcr poetlidio plincs AOY
e R2CbAo Torinticn 40 coprorderalo roned oF Uit
CAGy ecof802Cat £ 108 G0 Cele 8 (0008 7 00
tdforn mbtedaly oo tho ohor hnad 4g dofined ag o
oatordad Daving o ecnaralively tmead on o of noslioldo
04000e Gpoded mtorlinl oy Davo eeawd, ecavon, -
choped, or atroight 2400 grodatica curvog and ooy ©o
dofincad oo “pm:ewt{ qnﬂ Purcil? graded ratorfol, dopome
dles ea thode pradaticn Curva ganple

Belle [N JAS5yw Orafx

- ‘T2 phyaisal pres
nerGions of tadforn genles=cdnd aiorlold are ehnrre(ceiced
7 Cogrco of fincegny 0o =eprogeated Uy Cho coon grolils
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0io0, valeh dg opproxdintoly woprogated by tho 50 pome
GCal graln=gicd, For ©oot formatlea mbGordal o€ Dol
pal gralaticn, (o ooon grodmecicos Shll Botwoca O on
CD pcaocale EnC2ofozdy Cho »alnticachip bLoloon €8O

£ powocal sino ef gravol patordal and §0 olgo of (I
fosmaticn oalo:A0ld wag curoczi as o ¢oatyol fnatcy Lox
otahillity of wndflorn gradod £41%ora,

00918¢ BALECCRGA0tAca BOtLoCa gtabdidly o2l £olle
Ura 6f 0 S1AGorenqirce eocotinatiay vas mado oo
arBdtraRdldy. A4 tao obsSrTad hat, vath eoaiovcls oo
04 ooveacat voo avdctab ?’wm:; 6ho eourco 62 tho G20G,
ploving GfUcTmrds fcod poRa SR 100 goue 0F oCEiOeD
howing ooved dnto e groaval podls  JR0AJ0MNY tRua o
Gaon 00 ruie 08 Quiléiors owed, callmacng Corista &
»lagencicr SonG puadinzg In tho teded wooe uernlly obe
corvsle QL0 gu iy GG oIt camsd o PaCtmatlcn 4D hen
4220 o S0 poslenndlor 2n%0rfn0ls  H0CPoford, dn 20s
wopaly Gioovs do shich pore Chom 980 goo of aQifor
inGoPiad novwod dmto tho Qmm paclk tAra ecnoidorad fo
B2 wotablo,

o2l ninn, 2and ond Gravel £
tho Glat £1300po woro propasdd for Cooling by corafuily
plaviny idnte O@acticao 236 802d ca coch gicwn I g 0o
Rdnrd sordog (157 Go N0s200)e Thops maiiordndo om0
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taghed, oven dricd, cnd atorod im covorod buckets to
prevaat gathering of dugte Pron thogo matordnls the
i forn gradn 0150 gravalo cad uaiforn ond rods=uniforn
forcation cotericls of difforcent gradotions wore artie
£4040lly propored and tho piove onalysis of the aquifor
cnd geavol £atordols wore dos Riverebod gravol wao
uecd booouico $his pravel had boen subjoelod to orosien
vadch Gcodon Go round of f tho gharp cornorg loaving tho
geavadl ©oF0Q 0P 1000 sphordend in ghopO.

06224 2h0-gPoval ugod in coeh of tho Gxﬁm pacizg
¢satadacd parGiclos that woro anproxipatoly of the gard
olnoe TR0 porticdo 0igoo used in tho rcpavel cavolenco
gop GCol LIr €y ¢p 1/0 ond 9/90 feshoge Lwwaltcw
carcfud, corccaing tho particlos wSpo act all of Lo

“‘-

onnet olzop indicatede ‘ i

B+23e 0 gano woOll gepeca o ugdd in all tho
oznoricontal Saotse Tho sercen ccaoisted of 30° gestor
of G-fuch QLan3tor oMeXs pipo, with 2°n/527 gind stce
georod siotg (eut 4n vortienl dircotion)e. Tho eodffie
ciont of tho woll gerden wag a1 .

84314 Bromotne of F8ntiw, Tho onpericcatal tosts
of Paval pocko tASh umdfern grodnsolisod fovpntion e
Gerdado conplotod of feur group cordas Ay B, C and D
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vith o @&igeorcmt typo of forcatiea matordnl for onch
EYoEDe

8s32¢ Iach group wag dividod dute two geeliicas for
two difforcnt wolooitios dm the gpifer onterinl, and
ogeoh peetica was cubedividoed inte difforcnt pario of
ALLoront oise of gravol rmterinl fop phdiie THO POs
sults of tho tont dato for difforont combinaticas of
undforn gravol packs with wnifert nquifers aro givea
10 Tablo Nogs 8433, B34, 8435 oAd 8e36s

B.81s Tho euporicontal tosts of gravel pochksg with
non-uniforn grainesized formation mtordals eoasigted
of anothor four group ooricn Agy Bey G¢ omd Dy having
i} menmaal forpation mntorinl Lo cach roup. &?hq
vom'ﬁﬁ of the togt dnta fop difforcat combinnticas of
nea-wiforn nquifors and grovol pocko are glven 4n
Tab10 Hoge Bad2, 8443, 0444 and 84488,

Be61a A gopnrate toblo Ho, 8,062 gives tho ampumb
of pond rovenent for fized lov or high packeaquifor
¥otiog, but dﬂ.ﬁ‘amni; mi‘mfmm;y coofficionta of tho
gmmépaakw ¥ron the arrangonent 4n tho ,Sable, tha
offcet of incrcasing ﬁnifarmiﬁy coeffioicat of the gvroe
vol, pock ot low ond high packeaquifor votios onn cagily
ba oboorvalds |
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009 “h2 rocudlo ¢f tho Acao of hoad moodinzo oo
tho plezoaotora attachod Co Gho madod at a1frorent poe
dntg ara givcea dn ¥ablo Hooge Uel2y 8603y 0433 cad 04030
L7 tho. arroagencat given 1o S¢hogo Goblog AC 4s posmdihio
¢o 200 hey (ho hond logs dnewcaglgs with tho wleoity |
for cach conmblmatlon of gorcdy ocad ond gravale o
109530 WIro obtadned ly gsulotreeding £ho Conedtop Bate
dng for picoonotor lee 4y fron the somonmator voaddinn
gre Cho plorgesitor onubap under ubdeh tho loag 4o #0=
cordode ALl Joascg ard In condicators of wab-re

am; . %ho dcohorgos ob whieh tho vardeus hopd
402400 dn grad ond gravael cad tho roveacat of ocullcro
SSTO WIQSUESE, vOrd 0,008 cad 0,018 cunies for plotfe
a3 purpoaca coch Glucergo s mdliplicod Ty 12 So
Civo e dleshorpo fe2 a Geln @lomolor will 50000y ood
ih3 walnog co obtnincd 070 then dAvidad Yy ¢ of0cte
CAvo 1lcagth of Gho gorocm Go riv0 8ho GlocharpOg 45 0f0e
P32 20t of Gein dlamdfor w1l porscis
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D074 &m_g&&;& Zhe rosults froo all cer-
binationg of matordalg, tosted im torog of the coount of
oond ©avad during coaeh Gogt and tho eorrdgncnding hood
logscyg, aro givon in Tablo Hogs. B.93 to 8030, 8442 o
8485, 8462, cnd 8,62 o 0,00 ALl VOINOD 0f prad Coved
into tho gravol pack aro ovoragos Loz (wo tootg.

0.02« FPor cach group of $ogts tho ecocbinatican asd
crrpeandd 4n ordor of tho dnorcaping podiecqrifor vatico,
cnf £ Ccaon gaad ond geavol cenddinnticn ¢tho peoilio ope
orproaned dn Sho ordor of Cho dnsponoing volcelticg.

Delfe g@,@,ﬁg&mﬂ mummm, Aceordling Co
tho £11traticn theory tho aoouat of oquifor Shit novos

into ¢ho grawol pecl: 4o dcpcadont on tho rdintics of
£ho nguifor porticlo 0iz0g o tho vold oipog of tho
gravol paclkts Por large pochoaquifor mtiog, the gravol
pock voldn vill Bo lavge cemparsed to tho aquifor partie
cl0 gin0gs Shug tho coount of oond that cowws into ¢ho
gravol pack ghould dneronse au tho pack aquifor ratlo
Anercaodse

B.12s Tho thoory 4s ccafircod fron tho $asio cce
pricd caty £ cach conbination of umiforn gravol poeko,
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¥40, incrcasing tho uniformity coefficlent of tho groe
volepacks 6auscs o doerease in the ssnd moveneat .

9422, For lov P-A ratiog vith uniform raterinls
there is only o siight roduction in sond movoneat with
an inecrcase in gravel pack uniforpity coofficient,

Peh  fAquifor Gravel Pack Send :zmveda

Uniformity- -—Uadfornily
Coafficiont. Coafficient, ghSe

2,76 1.75 1/8" /1.35 33
- 1/8" /1.95 26
1/8" /2.4 . 95

0.23, ¥g. high P-A ratios there is a marked decr-.
onge in tho onount of nquifor movcacat Gue to nn incross
ia gravol pack undformdly ecofficioml.

P=A _Aquifor Gravel Pack Sand movod,
Uniforuity Uniforodty
Coafficiont. Co0fficicnt. Figni= P

164D 136 1/8% /1036 270
/8% /1495 510
1/8% /244 330

9.24, 7Tho theory of filtration action predicts thak
ineronsing the uniformity coofficiont of the gravel paoks
will reduce the sizo of the woids end cause o decreago |
in sond movement, The tosts carriod ocut aro thus in oge
reopsnt vith the filtration thoory.
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IRTEM
¢ho tvo £onld oocplop fop o Gyphesl toot 4m vadeh tho
coobinaticn vas otablo.

0.42. Xt 40 apporont fyem tho Liguro that tho oo
011 sacplo fokdn moar tho ccatyo of tho gravol peek hap
o por{dclo sino ddotribtuticn vory oirdlar %o the origle
unl gordol indicating that sigatfioont covensnt of
tho aquigcr miordol haog not Cohkien ploco upto this posl
vighin tho gravcl padis

0ol8e Zno gmall parplo Coton nonp tho interfines
chowa o oinnificont contont of the aquifor sisdg. o
curva Por $ho ¢olal pravol pack showo Gofind (o ovidcaso
of agnifor wovinmat ag indlentod by the &ivorgenee of
tho lcp cad of tho eurvo £rea $ho curvo for (he oFle
gdnol entorialo,

1K Jnpmwh Hed~ie Roforeing o £iCe
ure, o a particulay oot rooult of o wnriforn Qquifor
with & waiforn gravwsl poek the valative plogonctric
head dlotributiono aro show, Tho wppor curvo shovp
tho canendtop rondings oorly in tho Cost, bofore mny
parging hao Doon dono.  +he leower curvo was tokon aftop
tho ©odol had ntabilizod and gurping had bosa deo the
Pi€0. Tho louwor oosmt of hond 1030 4 the cediop ofo
Gor parpdnc ia lLovGoly auo eq tramped odr bolng ronoved
??en tho aquifor voids oo tho tost proarooscds Aoy,



«7(2= :
poi2d £ino mt;orialu had mveﬂ froa Cho aguifor to tho
gravol peek, incrcasﬁnﬁ the pornoabdlity of the aquifor.
Tho hecad less dn the graveld pacl: is ossCatially unchane
rod, although tho grall roduetieon v tho hood loss wie
thin tho gravol peck tdght hovo Fogultod fron tho ree.
orranganznt of porticles aftor tho surging.

. "9:824 Thoe dota indicalios that tho logp throush tho
gravel incronsed whom o lorge quaﬁﬁiay of oond wg e
shcd into At but ginco tho wolesity wos alao higher
Jaca thin cecured 18 is not ovidont hovw rmach of  tho
ingrcags wng &uo to cach of thd tvwo eausgdse.

0403, o 4ntorfoeo bBotusca tho omd and prpavol o0
norimily Bagucon ¢ho piosomcior Nope 6 cmd By bat ged
dovintlen £ron this Acaatica ooourod Leaoued 4% wms ROd
posoiblo to $oll ornetly widrPo Cho InGoPfaco would
ec=d afLor (ho sand and graval coiurn had Boca comnose
tcGe 43 49 shewm ﬁw tho toblog noarly all ¢ho loss
ceourcd botuaon tho uppop cad of tho aquifor comparte
zontiy plosenotior Hol7 ond piogonoter Ho.d at the intore
£0C24 | |

D84, Por tho togts cn oach comdinatica of pand
ond grovol, tho total head 1oss Shrough tho comd cad
gravdl, iuncronsog with tho wolesity. According to
Darey®o lav tho 105009 chould inorcase 4n dircet proe



«{ {5
portica to tho dmercapo in wlesilye %ho toots dntlentd
that this 1s opprocicatcly truo for ogl o tho teolo
though thoro ord coay €oviaticao 0lgo.

069, ° Tho doviatican oro probably couccd by (ac
ehengos #:has: ocourcd in $ho cond cd gravcie S82RGD t:a“zo
vologity of Ctho walor sé.aunas a roarrongonoat of tho ené
particiog ond ginco tho tagaitngd of tho chamno dnercoe
aco vith ¢ho "V"Oiz.ﬁﬂﬂﬁ?g tho hoad Leg00g my wWry cclgdie
Croliye ,

0,00« 4o ghould bo Ompee(cd, tho 880 € gond
p ptaclog mn""i:hc root odgnificrat footor in doL0FmiBs
cna $ho hend Loase Tho ol of tho 5:?2&&?::». ol CRT gLeo

2 tho voll cogeon opCafinze algoe hed gord 0£’:-? ¢ Qg Cleo
cariy ovidoinl fren MO tomcn@ Houovor, sﬁmo ¢ho hoed
403500 em:ngh tho gravad cml $ho well 30022 arge vory
gl $hoao oo oorihetmd By m:c ican threrzh (0
oende |

De01s MnifLorrirnd fler=tinifor Gnyui-Pralan Althe
ocuch oo prodieticd tyy tho £iitraticy theory ond 0o giso
ecafirmdd by tho tests oarpiod oal Ly Isckrn and Dole
dorean, £ad tho UsS, Dopartmont of ASricultuso (Fort
Colling) gy ot o given packmoguifor ratio BEZ=UR L0

Levek poolip Cond o LO ©oPo 0FRCativa 4n provaniicg

neLOCr revezont thon (o undforn gravol pockioe Do $0c»
(o wWrey heover, sug Uy $ho outhor with Rcl-unifern °
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graval pooks oF padio csatoindng o grodatica of particelo
0i80e :
002 ®do wop doeddod Bosouod of tho nen-vaiforn
gravol packs having sevoral amaeeams’aﬂ.es thnt ko
¢hedr ugd Bacosiralio Lor (ulovoiiod '

(17 Z& Ao difficudt to plocd RemwuRiforn (ravel
ggczzzn without ocsreonticy € pargicles Cusn
| in o Jaboralery 2008 (263 0 Re=wmadfon
%mval natordal 4g ghowvolicd dnto o udil -
ha parGiclco £all Shrgash tho voloy gdle
ura 0¢ AeLorcnl vOlcadvics argerding Go
8¢ch0n Low fermdng Aoyors with 17323 vwldd
onGag € Walaeh ths £miloe narticliss
voadd fienldy eono (0 ©Cgls  Whig viild
ovonly Aoyers of tordny ant souhad Rot -
p3asrlct cquifer oot dntergplretd
A Layora of ¢y prmnbilitye

(0) ooy ©SAn0 o cpoadnl nvpomacacal il o vony
carclul nlocioat of tho graval roloziol
fubo (ho ommdnr goaed of €n0 will, ond
ore Gnig qudlto vncuftallo grcsdald, €O SkD
cranting ndoclion oath.clds An $his ¢outsye

(3) €0 payroaliiity of aoemnidfern nravcl oiddns

: dodoy own virl placcd horogcaceicly, 4o
1000 (e vndfom ttrindo of e om0
Dgn 0dle :

(¢ - B0 dcoscnced portoakdlity of tho pask eouce
03 o Anercacld purning ceols -

DeT1e Zoo¢ pocudlo Andicate tho folicwing volucg ag
sutio

Gho uppor 2Acdis of posheagisfor |£6@ cointainiang o ofce
V30 £43.Cpatiaen colicis

(o) Uniforn GravolePnez in cozbinntion vith
forn acadfory LArting Pef rotio = O,
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(D) CToiforn Grovol-Poch dn ocoidnotica vith
aa:gﬁmﬁ.ﬁma oqeifor, 2A4cdting Pell Foblo
O juwe
0¢72. Zm cAAGIen, ho dnto nioo dndlentos Chnk
(9) Iooo ogeéfor covoncet c3curg vith pol-unde
goro agaifcrg (aom wilth wmifom oqudforg
ol Gho oacd Dol Patlo oad Gliio hAGgHP Pol
ratlion a0 olialiombio with nco=unifern
agdscra 0o cemorcd Qo tho Ldfezn Cacoe
(8) Zncpcaning Sho proveld poad: vdfermity 0Cs
efficicat at portilenior Peld £atio €2
6ECa00n ol oveale
(43)) &%ﬁ%'chaca head 2cao 6t o anterfoso
ol llomnQiy s ond dto Soortoaed 4o ¢ho
GOTIA ot ob vRAo An Ro £Ad\d oot
to inlicigole
0e¥3a OUgun2a8 Bopod € B0 anel 6f gl for ooe
v2d into Cha Zevdd podlr Indfealica Chnl Pedd $004C0 QLS
0s0 €380 Loz tifem oravdd pocizo b cooinntica with
oD ond NeTnd0D 0aRll0Tn FOD0stivalyy D0 e
otalilo dn the Uefle Doportosnl of fnpicifuro Posl
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¢ho $wo engon, %Fho volasily of ficy (which my B2 4o
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Lorily ccafPicicas thio totnblo portica oy bo 2030
booouod $ho ¢omallont odpo £xnetichs fa Shocguldfor il
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