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- r]O\\ I\/Iultllayer Systems Ought To Work

- r]O:\' Radial Collector Wells In A Multilayer
A wfer Ought To Work

oray, a Use For that 3D Model!
Proof that Bigger Isn’t Always Better
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. Oef rate aguifier nto |nd|V|duaIIy
JQq ogeneous nerizontal layers

O IEtayer contains RCW.

SFArms of RCW modeled with multiaquifer

= Ilne sinks
~» RCW complexities incorporated
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- ontal flow modeled analytically.
\/e |cal Stratification / anisotropy.
F: 5 suich as friction, head losses

)
= "Can be combined with regional 2D model
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- lem aguirer vertlcally |nto Nindiviaually
flOf je0Eneous layers (D-F approx in each)

o f’hsmission petween layers governed by:
== ertical discharge from center to center
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= vertical hydraulic conductivity
: — vertical resistance

® Net result: system of N differential
egquations
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VI ayer Systemr Equations

Hi-1  Hi
= +
2kv,i -1 2kv,i
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IerRadial Collector Well=

——

2 The | CW IS’ 1A ONe of the N Iayeré

- rn dess ofi this layer = diameter of RCW
r] S

:‘ ch army modeled by M multiaquifer line
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—— s“lnks (Constant strength)
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~ ® Each sink of length L
® Discharge of arm |:
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——s . b: head inside arm [L]
h: head outside arm [L]
\ | (h) ¢ resistance to inflow [T]

1L (9)

|

c=0g(2nR) ; qg=(h-¢)/c
c=(h-¢)/d : d=c/(2nR)
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\ ',f ificdioyaconipalisenef conditions,at
BILErs off adjacent line sinks

head at center of line sink m

A (I)m = (I)m = (I)m+1

Recall: 6., = (h, - ¢,,) / d




—
rJf - Jacent ine sinks (Mme="IVi)ss

h /d
(hm+1 (I)m+1)/d
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FOf nkesink M

doy = hy - (A dy + &)

Ny - d(oy) - ¢ = Ady
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SENIOIAQ - (f0) M <=V

.- -1-'2)-Weisbach for m < M
— R2
Q,, =RV,

V. 2=0Q.2%/n’R*

/

(2) oh, nevermind
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Flnieligiejeators (for m =-M)=

- FOr = E
~ (segment M) (into caisson)
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SEEOLGIIET, Now We Need @

= Fo”m:__ Wiee | S——
epeiolal dischange at center of sink m
Gy Ly + .. + ol + (o, Liy)/2
= o T ol + (Oper Linst)/2
= =0, average discharge, (S, + S;,.1) / 2
Q,=o.L; +...+o,Lhq T
(So,.L,, + 6 1limer)/4
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Qm.. ofm = M

SeHmparecenieRolisinkNterene . of
AigfiRal CaISSoN:

ECi L+ .+ owalwa * (o Lu)/2

.+ oyl

QI\/I = o4, + ... F Gm—le—l +
BGMLM/4




. oF cSm—ll-m—l Kl
(So,,L, + 011Lme1)/4
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INGINTIE number: of equations is balanced by the
Iknewniline sink strengths o, but the head in

B iliEicaisson; ¢, is also unknown
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= SEINeed one extra equation. Let the total discharge
- ofa well with P arms be Q,,,




o0 QUIZ, continued
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L Are ur equatlons (**) linear in terms of
UHIE unknown strengths 6?2
= 1\ l fhe left hand sides are, but the right
Sand side contains Q.2, and Q.. is linear in
terms ofi the c's

= Splve iteratively, given an initial guess as
to Inflow along the arms.




Cor 9EIISON. 10, S HOKZAVE]|SS

t(0s0)lenotii=60me......

on = 3m, radius = 0.15m
£ 1 dlscharge = 12,000 m=/d
1ne Sinks, 6m each

¢—*u =124m at (60,0)

i ..-n--':h-._-u-—
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"‘;"k = 150'm/d; unconfined
srEaguifer” = 12 layers; well in layer 8
® constant transmissivity in layer 1
® no head loss, etc.




Layer 1 :

Head (phreatic sfc)
Dashed - ML
Solid - 3D

Layer 3
Head at well
Dashed - ML
Solid - 3D




Streamlines«
Dashed - ML
Solid - 3D

Cross section: heads
Dashed - ML
Solid - 3D
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Cois 9arson e, 3D: RE\/\/

cer -:at-l(-@-@iidé-armsdength-—ef—each =60m
EIEV tlon = 3im, radius of each arm = 0.15m

de of caisson = 3m
rc al dlscharge = 60,000 m=/d

_ = 24m at (100, O)
- s k= 150 m/d; unconfined
“aguifer” = 12 layers; well in layer 8
® constant transmissivity in layer 1




Layer 1 -

Head (phreatic sfc)
Dashed - ML
Solid - 3D

Layer 3
Head at well
Dashed - ML
Solid - 3D
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NS IEtNEAVElIRGECmELHy, aquifer
BIENTIES
WiddNaterals; investigate increase in well
EViEId as a function of length of laterals and
= ¥riction coefficient in Darcy-Weisbach
F “eguation
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CIIES at (0,0); 3arms lengtnr offeach = 60m
' "' aditsereachamir="015m

> g /f/ed IEad i caissor ¢c = 20/m

BRSE)) = 24m at (200,0)
—'4"?'“‘“_[( 200 m/d in bottom 10m; 100 m/d above
s 60-mi/d

s “aguifer” = 18 layers; well in layer 14

e == RESULT: Q = 22,400 m3/d
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NV eHifications.to, well
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WGERstarms in layer 95 skewed position

- :'7i.ntain 0. = 20m, change lengths
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Length of arm (m
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SV )| Iayer modellng of radlal collector

vvrr S rles!
o \ rtlcal stratification / anisotropy

oundary conditions along arm included
= — (friction factor has significant effect on well
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yield)
e Can be combined with regional 2D model




