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Abstract
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1 Introduction

Computer n_odels are (,sseiltial in evaluatirlg a geologic site as l l_(:potential location

for a proposed nuclearwaste repository, Computer simulations.are useful in exploring

sc(.'narios for changes ir_.conditions at the sit,ei gaining insight illto slrlall- and large-I

' scale hydrologic bellavior and providi.ng inpui, to field experimeIlts or facility design. To

have some degree of confidence irl the results of these calculations, the conlt)uter (:odes

mustbe verified. Verification of a co!npui,er code dc:nonstrates lhat the code solves

the given mathenlatical models to a degree of accuracy sufficient for the apt)lication.

The COVE 2A bencllr_la.rking activity is i11i,(,nded to verify several computer codes for

use in sil_llllations involvillg ilia unsaturat(_d, fractllr('d tuIfs found at Yucca Mountain.

The COVE 2A allalyses (six steady-state and six i,ra.11sient flow (,ases) are defined

in Problem Definition Memo (PI)M) 72-01 issued lay the Nuclear \,¥_Lste llepository

'r(:chnology (NWRT) Department at Sandia. National Laboratories. Ali cases involve
one-dimensional flow through strata representing five primary units a.t Yucca Mountain

'rhe applied infiltration rat,(.' is varied to result in flow regimes dominated by matrix

flow, a transition from matrix to fracture flow, and finally, by fracture flow. LLUVIA [1]

was used to solve the steady-state (:ases a.nd the final state for the transient (:ases. This

report documents the results of the analyses performed using LIAJVIA. The LLUVIA

results will be compared in another report with the results from otller codes used to

perform these same analyses.

2 COVE 2A Problem Definitions

2.1 Mathematical Description

For purposes of this bench rnark ing exercise, the mathematical/physical model for

hydrologic flow in fractured porous media _as defined in the PDM. The features in-

c-)rporated int,o the COVE 2A benchmarks are intended to simulate the variably satu-

rated layers under study at the Yucca Mountain site. These layers include Tiva, Canyorl

(TCw), Paintbrush (PTn), Topopah Spring I (TSwl) and II-111 (TSw2-3), vitric Calico

Hills (CItnv) and zeolitic Calico Hills (CHnz), This geologic regi_ne is currently the

focus of investigations to determine its suitability for a high-level radioactive waste

repository. The relevant, equations used in the simulations were given in the PI)M and

are repeated below.



Sa1,ur a1,ion

' _, is giv(m by a i_)wllil(,ar',t'ullction ofgalllra.lion, ,5', a,s de_led 1)3, va1_ (.,( 11t_clll,en [2],

press_lre head, _/J.

1 ]_s(,/,)-_=,(s,--s,.) i:i:-i&b---P-'_s; , (_)

, W I 1(_r e
I
,i

| J ,

' ,.q,_ is the maxilnumsatllrat, ion'(_ 1,0)
' ,% is lhe residual salural.ion "

: (_ is a curve [il,t,ing pa ra lne.l,er

/3 is a (:urve fittillg parameter

,x, isl ....1/f3.

The saturation function given in I!=;quation 1.is used for both mat,rix and fractures.

llydra.ulic Conductivity

llydraulic conductivity, K (_.,), is obl.ained from the method of Mualem [3] using the
sal, u ratioI1 model given above.

..... ] .....i:-;:.......&'i,!_ ' (2)

where K,, is the saturated hydraulic conductivi W. The conductivity function given in

Equation (2) is used for both ma,trix _nd fractures.

ti_low l,_(tuation

The ste.ady equation for flow through an unsa,tural, ed, fractured nlal, erial is giw:n by

Pe1,ers and :Klavel,ter's adaptation of the Darcy equation [4]. This formulation a,ssumes
ttlat under steady-flow conditions t,he pressure in the matrix and fractures is equal.

Note tha, t Km,b and K/,_ represent volume--weighted conductivity tensors.

" O,o,ot--:om+Os= -(_m,b+ RS.b)'V(¢.+z)= --_i".V(_,---_-,_), (a)

2

I



where

q is lOa,z'cy flux
z is elevation

m, fare subscripts referrillg to._nat.rix a11d fracture respectively.

'l;']le tirne-dependent transporl, equa, tion is also defined by Peters aiid Kl_Lvetter b_lt is

;not given here because LLUV]A does not solve t,railsient problclns,

i Velocity of Water
I

Wa,l,er is assumed to flow 1,hroug.h both t'racl, ures and matrix, 'Vile water velocity,

' _, is the Da.rcy flux divided by the rra.orion of tile area _l.cross wllich lhe w_ter flows,

Wa.ter that is associated wil,h l he residual level of saturation in the lay(irs doe.s not

contribute to l,he flow. '.['he following fornmlations for .fracl.ure axld inatrix velocit, ie,_

a.re obta.ined from the work of .l"eiers, Ca.uthier and Dudley [51:

' q'rlq,
..- ._. •................................

I ]1 (4)..... :Rm,_•v (_.,_ z) _ (S,, s.,.) '

q/

v: - ns(S:---s::)

where n is porosity,



2.2 Problem Domain

Figure 1 is a schematic illustrating the one-dimensional stratigraphy assumed for

all COVE 2A problems. The numbers on the right side indicate elevation in meters

above the water table. The Calico Hills layer (CHn) has both vitric (CIlnv) and zeolitic

(CHnz) forms. Each specified infiltration rate is applied to a column model with lhc

zeolitic form and is repeated with the vitric form of the Calico Hills layer.

Table 1 gives properties for all six materials involved in the calculations. These

properties were defined in the PDM, The density of water, p, was taken to be 1.0 _.. 10:"

(kg/m 3) and gravitational acceleration, g, as 9.8 (m/s2).

Table I' Material Properties

TCw PTn TSw I TSw2-3 Ctinv CHnz

n,_ 0.08 0.40 0.11 0.11 0.46 0.28

Krn,_, 9.7 × 10-12 3_9x 10.07 1.9 x 10-11 1.9 > I0 -_l 2.7 × 10.o7 2.0", 10 11
(m/s)

Sr,rn 0.002 0.100 0.080 0.080 0.041 0.110

am 8.21 x 10-a 1.50 x 10-2 5.67 × 10 -3 5.67 x !0 -3 1.60 × 10-2 3.08 >: 10 '3

(l/m)

_ 1..558 6.872 1.798 1.798 3.872 1.602

n] 1.4 × 10-.4 2.7 × 10-s 4.1 × 10 -5 1._ × 10 -4 4.6 > 10-.5 4.6 × 10 -r'i

Kl,b 5.3 x 10-9 1.6 >: 10-8 0.9 × 10-9 3.1 x 10-9 9,2 _ 10 -c' t 9.2 × 10-v

]
!

S_,f 0.0395 0.0395 0.0395 0.0395 0.0395 0.0395
q

a/ 1.285 1.285 1.285 1.285 1.285 _ 1.285 i
lm) I

t

/_/ 4.23 4.23 4.23 4.23 4,23 :_ 4.23
I

4
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2.3 Boundary Conditions

Table '2 lists the bcn:_ldary condit, ions at l.,he top of the permeable c'olumn for ali cases. In

tile PI)M, Cases 1 6 are define, d as sl,eady-flow analyses and Cases 7-12 are defined as t.ransi(_llt

analyst, s. In Cases 1-6, l,he boundary condition al the top of the coltln-lll is consl.arJl, flux; in

(:ases 7-i'2, the t,op boundary condit.ion involves a facl,c)r-of-two steI:) char_ge irl flux from lh(,
i ("(.)rrest:)o_lding st,eady-flow cc_ndition iri Cases 1-6. Because I,LUVIA is a st,eady-stat.e solver,

:l, oIlly .the final st.early-flow ('olidilioils al the increased flu× rates (Table 2) have been calculal, ed.

i A zero pressure head cor_diticm representing the water table was applied al tt_(, botl,c)_) of lh(,
donlain.

Table 2: Definition of Cases

Flux al Ground Calico Hills Timea_s(.-, Surface (mm/yr) (CHn) Properties Domain

1 0.1 zeolit.ic sl eadv

'2 0.1 v lt i'lc' sl eady

3 O.5 zeolit tc' st eady

4 (.).5 v it.r_( sl eady

5 4.0 zeolit ic sl eady

(3 4.0 _,']Iric steady

7 0.2 zec)li_,lc st.eady for LI.,t!VIA ollly

8 0.2 vltric sl,eady for LI,t:VIA or_ly

9 1.0 zeolit, ic steady 'for LL1.JVIA otl]y
l

10 1.0 _'Jtr_(' steady f,:r LI_,UVIA oTlly

1 1 8.0 zeolit lC steady for LI.,IIVIA only

1'2 8.0 vlt rl(" steady for LLI_VIA (,_Lly
........................................................ a ..............................................................................................

6
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2..14 Requested Output

The quanl,ilies ot'illterest are (,he ('al(:lllated t(:>l.a]fllJx rlor,nalized l)y I,l (' illl)lJl, t',ouJidary flt,x

(_ltotat/qo), I)ressure head (¢), ,nat, rix saturation (Sm), 1,ydra,,lic c(>,,(l,_('i,ivii,y (IX'), and w_,l.e.,"

w,lociby in the rnatrix (i)m) and fraci, ures (Of). For ste_dy-sl.at, e result.s, IlJ(' above qua_i, iti(,s

are t,o i.,e plotl, ed a,s a funcl, icm of depl, h and also t,ablllated accordiiig to t,roblezn defillit.ion

specifica'Aons. '.l"hese sl>ecifications include 75 values of elevation at wl,ich _)LIII._Ul,is I'eqtiesl.,ed

I

' 3 LLUVIA

I.I.UVIA was dc'velot:)ect I o efI]cienlly solve a parliclJlar (l_l_s of flow t_r(_t,leI_ls 'l'tlc, isol}_er-
ma] problem invc_lves lhc sl.ea.dy fllix of an incolllt:,r('ssible , Newl_)tliar_ fltlid l,],rc_ligh a one-

dirnensiorlal dolnain oi' sal, ural, ed or l>arlially sat.urated l_.,yers of rigid, l)()r<._us inedia. The

| media xna.y coll(,ain fractures whose t,rtq)erties va.ry rr<,lll lhose of l.ll¢, _nal, rix. 'l'l_e conlpos-
it,e rnat, rix/:fracl, ure traodel represen/,al, ic,rl (,reai, s (,lie mal, erial as a single cc_lll,il_u_rl in solvi_g

for the pressure field. Ti, e first-order dift'cret_tial eqvation describing such a flow is Darcy's

equal, ion. Conservation of tnass is ensured by l,l_e i_nposed steady-sl, al,e c()t_ditit,n, and l)arcy's

equation is a sl_,l,ernent of momentum balance (Equation 3).

3.1 Solution Approach

Darcy's equat, ic,n is t,he ordi_ary difl'erent, ial equal, ion 1,o he solved f¢,r pre,s._ure, li'or t,arl, ially

sat, urated conditions, the hydraulic c<mductivil, y, K, is a strong fi_,cl, iotl of t,ress_re head, _b, a_ct

Equation 3 can become extretnely nonlinear. 'l't_e solver in 1,LUVIA, I)EI_DF [6], is based on A.

- Hirldmarsh's code, LSODE [71].The implicit, sol_t, ion pr¢wedure _ses a tmc,kv,'ard difl'erential, ion

formula of orders one through five and is inl, erw._l-orienl,ed. 1_ is i)arl,.iculm'ly well s_il, ed to l,he

solution of sl, ifr problerns. The specifie.d flux or intiltral.icm rat,e, q(i, is at, i_npose.d co,ldil, ion

and. is consl, ant I,hroughoul, /,he domain.

The user defines specific initial nodal point local, ions. l)uri_g l,he s;c)l_t.io1_procedure, nodes

rnay be added by l,he code. A tolerance on the allowable percentage (:]_ange ii_ (:(_ducl, ivil,y

bet, wee, n neighborit.,g nodes controls the a.ddit, ion of nodal poi_ts. This t_rovides solul,ion re-

finement wit;bout the need Lo know a priori where significat_t, nonlinearit, ies nmy occur. The.

user a,lso defines material inr,etf'ace elevations. These elevations are used in determir_ing which

material properties are assigned to a node. Ifz(i) is the ele, at, ion ofthei _h node and zint(j)

represents the jth input interface elevation, then ir zint(j -- 1) < z(i) 5 zi,_t(j), I,he j_h set of

material properties are assigned to node i. The node. at, the inl, erface is (:onsidered l,o be l,hi.,

topmost node Of a layer, i.e., a part of the material below il, tsl, her than part of the mal,erial
above it.

The elevation at which a pressure is t,o be cornpul,ed, i.e., a nodal location, is defined and
vk ...... l ........ I 1 _ ...1 rl_k_ -_1 .................. a...... '1.,4 : _.,
|lilt'; Ok) l¥_el k. fLlll_kl, .II-11_., Ot./IVtll III_L_ L.L) IIL I.lUD_.: {'_ _-'3k.lltl_.,ltJIl ¢'1_, _'_y _.,4 ....... ..-] -,4 ...... _4e. 4 :..-.,-,_*,I ..;..

iii] . ,,,, ........... | ..... ] .............................
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the requested accuracy but will return the solution only at the requested oulpuL location. The
solver requires ._subroutine to evaluate the d¢_riva,tive defined by

d(¢ + z) ....q0

Given a location and pressure, the subroutine evaluates this derivative at many points during

the solution algorithm,

The percentage ctaange in conductivity between the current and the previous node is corn-

puted und compared against the user input tolerance. If ttae tolerance is exceeded, a new node
is added at the midpoint of these nodes, and the solver is ¢.alled to compute a pressure solution

al, this point. This pJocedure is repeated until the tolerance is met. The limit, ling case would be
when the node and midpoint node locations are indistinguishable in terlns of _nachine accuracy.

At, lhis point, the solver would stop the silIlulation. At a material interface, the conductivity
bet,wean the interface node and the first node into the next xnaterial layer is likely t.o exceed the

specified tolerance. Therefore, the conductiviby at the interface node is computed again, for

comparison purposes only, as though it were part of the next material. The solution procedure
is repeated to cornpute a pressure at each node,

The pressure field produced by the solution of Equation 3 is subsequently used to colnpute
the hydraulic conduc_,ivity, rnatrix saturation, and water velocities in both the matrix and

fractures (if present). In these calculations, the real, fix and fractures are treated ns separate
continua.

3.2 Original Post-Processing Procedure

The LLUVIA output originally focused on groundwater travel times because of it,s intended
application to performance-assessment issues. Groundwater travel times can be computed from

average water velocities in a number of different ways. A common approach within a finite-

difference formulation is to define an average hydraulic conductivity over a cell. Because of the
i possibility of numerous material layers, a cell was defined to be the area between two nodes.

Ideally, the functional representation fbr the conductivity would allow analytical int,egration

o_er t,he cell. ttowever, the complexity of some conductivity models (Eq. 2) precludes this.
Several methods of computing an average conductivity were tested including

• evaluating the conductivity at the average pressure head of neighboring nodes;

• dividing the cell into increments and, assuming a linear pressure head profile across the

cell, evaluating the conductivity at each increment and averaging arithmetically; and

• geometric averaging.

Testing indicated that an average cornputoed at ten increments across a cell showed insignif-
icant diflerence in oroundwater travel time _,_t, _u_,_,u,,_, ,.,o,_II'0111 oA** .t, ..........

=
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head, the end nodes and midpoint. 'l'he choice of aril.l,rnet, ic or geolnel, ric averaging also showed

little influence The average cor_ducl, ivil, y was c_nlt._ul,edas

K.,,_,.- .......................7¢m(¢_)+-/:_(¢,_._)-t-_m(¢;._) (7)3

.... _:(¢;)+K-:(¢..d)+3f:(¢_+_).K:,o_= .......................................--....................................... (8_3
i

who;re¢.._, ..--(¢_+ ,/,_+_)/2,

li'or the sake of consistency, an average saturation was computed in the same manner. .The

average wat, er velocity in the matrix and in the fractures wws calculat, ed using average properties

and a pressure gradient approximated by differencir_g across neighboring nodes. The equal

pressure assumption implicit in Equation 3 allows the cornputed pressure gradient to be api?lied

separately to the matrix and fractures.

K-m,o_, A(¢-t-_)_,.= ...........................................................................(9)
.,_(s.,,o_,-s_,,.)a_

_:.o,,.:(¢.+,)

A minimum groundwater travel time was determined by selecting the faster of the two

velocities (Fm or FI) across each cell to compute the minimum groundwater travel time through
- each cell and then summing these travel times over the domain. The average total flux was

defined by

_Z

Output values of average conductivity, average matrix saturation, average matrix and frac-

ture velocities and average flux were reported at, cell midpoints along with the midpoint, pressure

head (_bmld). The average values were certain to contain some error. Because the correct flux

is known, the average flux would provide the user with a feel for the accuracy of _,he resulting

groundwater travel time. The dotted line in Figure 2 shows the normalized average flux profile

for Case 4, 0.5 mm/yr_ vit, ric Calico Hills. The jagged nature is a result of applying the averaged

hydraulic conductivity across a finite cell,

9
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i

3.3 Modified I)ost-Processi:,ilg Pl'o(:.edure

IDtJring (,he COVt!_ 2A (,zt,r('ise, ii. I,(,('.a.re al.)l)are,ll, (.l_al. I,I.,U\llA we,lid be lls(,(:t ill _lJal','ses

wile.re groundwa(,er l,r_vel titzlc;s were nel, (,t" l:)V'illlary i11(.erc:s(,, Tile acctJn'ac'y ()t" iv_l.vvv_letliat.e

, oUt,l)ut values, i.e., saLural, ion, c(-,iduci, iviLy, and wafer vdo¢'.ii,ies were dc_grad(.,d iri rc,t)c)rt,ilig

(,llem t_s avelages over a fir)il,e.cell, Also, a user _ll_y rc-:qllire l,l_e (_uLpul, w_lLles at a spec.ilic

(,levat.ion whlch is difiicull, Co pre;diel, when nodes a,re added and results rc,porl,(,i_l al, tlli(:ll)oit_ts.

'l'}ler(;fl)re, 1,I.,UVIA's posi,-prc)c(_ssing pro(:ed_lre was cha_3gc,d t,o evaluaI,e ill(,(,rI,l(,(lial, e out, I)U(,

vallles a.t (:amh node whose l?r(:ssure head is ('.ot)lt)tlt,e(t by l.h(', solver, Wii, h (,he use (d' l,he

('alcl,lal.ed hydraulic conducl, ivil,y, I,he specified l.o(.al fll,x, al_d l)arcy's eq,lal, i()n, t.lle l)r(,sslJre
e " 6,gradieIlt, is co))ll)tll,(:.,.dal, ea.(:h 1_ode fro_rl ],(tual,_on

'Ti.ise(.)f]5qua.l,ion"' 3 allows (.lie l>r(:ssl_re gra(lienl,, co,ripul,(.,d ai, (,a(:h llode 1)v. i,(.i,_al, i()_ii, 6, (,o

I.)ea't)t)li(,d set)a.ral,ely (,o llle )nnl, rix a)_d fra(:t, ures, 'l'tle fII_Xin t.11(;lllai, l'iX _llld iii (,}1o fra('i.tires

arc: (l(,1.(,r_ni_led at, each _()(1(_by

.. d(,/,+ ,)

The. velocil, y of (,he wal,er in (,he n_atrix and in (,he fracl, t_re.s al, a nodal t)()int, are c.(,_)_l)t)t,ed by

--- ._-. .....

: (I:>)_:....,.,:(s'::s:,,.)'

'l'hese values are out,pul, by M.,UVIA at, each _lc,d(,.

An average maLrix flux and an average fracl, ure flux throug]l a cell (i.e.., t>el,,,voen )l(>dnl

point>s) are coml)ut, ed as simple aril, hme(,ie averages of adjoining, nodal-l)()int flux values, 'l'l_e

average t,ol,al flux through a cell is the sum of (,l_e average real, fix a))d average t')'acl.l_re tlt_×(,s.

The average (,c)(,al fl_ x is l,he cml,put flux value, which is equal to q0,

Om(i-t 1)-I-;q,n.(i)
0,,,,=_.(;)::......................_.................., (_(_)

_:,_,,,(")___:(,'-).._)--_..-e_<(:) (17)2



To c,,mput, e groundwater travel times, i,hese aw-,.rage matrix a1_d fracl, ure fluxes are used to

compul a.verage velocit, ies through a cell as d(',_('ribed below,

s.,,,,,.(;)==-sm(;-_-_)--t-s,_(,')...........2.............' (19)

,s?,,,,,.(O.....s1(i+ 1)+s_(O (2o)2

i

= ....o_,o..(i) (221(;) (-;:)i'

The more nonlinear the solution through the cell, the greater the error in the resulting average

velocities. This error c_m be controlled by restrict, ing the allowable perce1_i, age change in con-

cluctivity across a cell, which controls cell size, or by providing nodal localions ai, sumcient, ly
srntdl increm(,nts,

Wil, h the water velocities in the matrix and fractures a.t each node and t,ht average water

velaciI, ies in the matrix and fractures across a cell, l,he minimum groundwal_er travel tinm is

comput, ed I,hree ways. One reel, hod uses t,he faster of the average matrix water velocity and the

average fra.ci, ure water velocity. Another selects the faster real, fix water velocity of the cell's

adjoining node,.: and the faster fracture water velocity, These matrix and fracture velocities are

compared and the fa,ster is used to compute a lower bound on minimum travel time, Finally,

the slower matrix water velocity of the cell's adjoining nodes and the slc)wtr fra(:turt water

velocity ttre compared and the faster iu used to compute an upper bound on lllini[lluln I,ravel
time,

zi._l -zi (23)t'Wl l' l'l rrt,i rt ,i ---: - .................TS_".................... Y._:............. ,
rrlaT( tj m mctx,, I Vf max)

tminatJe,i :: zi+ 1 - zi (24)

. zi+ 1 - zi

The three estimates of minimum travel 't,ime give the user bounds on the travel tfirne and a basis

for judging the sufficiency of the nodal point locations because, in the limit, all three values are
equal.



Figures 2-7 co_npare result, s obtained using lhc-, rnodiIied l)rocedure with those _,btained

using t,he previous nlet, hod, The results arc again for Case 4. Not, e that there is excellent

agreement in ali but. l,he flux and velocit, y profiles, This suggests bhat l,he greatest s(,llrce of

error irl the original met, hod was not irl tile _v_,,rage hydraulic conductivity or average sal.urat.iozl,

but irl t,he approximationt,o the _ressure gradient,,

4: Results
i

!
LLUVIA was able t,o solve the nonlinear flow equal ion for ali specified flux rat,es with no

i difficult,,,'. The code, using the moditied post-processing procedure, was execubed on a VAX 865(),

! A listing of the source c6de' resides in lhe NWRT Deparlmenl's Soflware Quality Assurallce

'. Syst,em as LI.,UVIA \'ersion 0,0, Ali cases were rurl with 75 initial nodes al the requesl, ed output

elevations and a cond ucl iv it 3' .cb an ge l,olerarlce of 0.10, '1'he cent ral-processirtg-u nii (cpu) l,'illl(,s
i

and final numbers of no,des are shown in Table ,'_for Cases 1-6, Performalice measures for Cases

7-12 are not reported because those were defined as transienl, problems. Execution t im_,s f(,r

this sel of problems could tla,,'e been reduced by' relaxing t,het, olerance on collductivily cha1_ge
because accurate travel tirnes were not, of interesl here.

The oul.pul, quanlilies of interest for ste.ady-st, at, e cases are, plott, ed ill Figures 8-79 for ali

1"2 cases. Outpul quant.itie:e were calculal,ed using the modified post,-processing procedure a.lld

are plolled orlly al. l,he 75 elevations detine, d irl tile PDM, _IYends and abrupt chaxlges in l}le

output profiles are as expected, For example, al. low saturations (Cases 1, 2,,,,'_ 4, 7, and 8) ltir

'l'Swl and TSw2-3 units are in predominantly matrix flow and because their rnatrix nlal,vr'ial

protwrties are the s_rne, the profiles across their int,erface are smooth, l-lowever, al higtler

sat, ural:ions (Cases 5, 6, 9, 10, 11, and 12) the fractures play a role. Differmlces ixJ fract.ure

properl, ies for ".PSwl and "PSw2-3 cttuse a relat, ively small cllange irl some out, put quanl ties eat

t,he int,erface (Figure (:;7),

q.:able 3' Perfornlance Measures

(..:ase Nulllber VAX cpl.l c'pu linm

nuTnber <,fnodes t,irne (s) per no,de (s)

1 214 30,6 0.14b'

2 211 2(),4 (),097

3 187 '28.8 (/, 154

4 2()7 21,8 0,1 ()5

5 215 " "

6 281 4(3,9 0,167

, p

1"1

|
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Figure 62' Normalized Flux Profile with q0=l.0 mm/yr, CHnv (Case 10)
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6 Appendix A

'.l_lliur(_port, colltaiils no iuf_Jrlnul,loll from t,h(_ l_.(,((_r0nceIni'orulat, ioll l:lase,
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