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The Boorum & Pease® Quality Guarantee

The materials and craftsmanship that went into this product are of the finest quality. The pages
are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will

not smear. And the uniform quality of the paper assures consistent rulings, excellent writing  §
surface and erasability. If, at any time during normal use, this product does not perform to your

expectations, we will replace it free of charge. Simply write to us:
Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn: Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as
the book title stamped at the bottom of the spine.
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One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.
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BOUNdary for P at +1 value 0.0 m Shead zero at water table . : 438 1t 496 3 .
5 : i 3 ig - D200E+01 from 0
Boundary for P at -2 FLUX 1is 0.0 $nothing flows in along y direction . v INITiat P is 0.:;:::992254-01 o g8 e g5 ) INITial P is -0.178993358E+401 from 556 1to 558 a
. . em—— ) -0. .
Boundary for P at +2 FLUX is 0.0 $nothing flows out along y direction ;§ INITial P is 2 7196476001 from 484 e 494 s T INITial P is -0.183983185E401 from 555 1to 655 3 fome
GRID 6 / b Tl P s 0. ! INITial P is -0.187993011E+01 from 554 1 to 554 3 1
) D 801 by 3 (x.y) $$838 dary for ¢ at -1: GRAD = 0 — [NITial P is -0.431979359E401 from 493 1 to 493 3 ) ! ! |
J i Boundary for : =0 o INITial P is -0.191992835E401 from 553 1 to 653 3 .
T COORdinate X CART MINImum=0.0, MAXImum=24.0 meters v /Boundary for ¢ at +1: GRAD = 0 | INITial P is -0.435979074E+01 from 492 1 to 482 3 INITial P is -0.195992659€401 f §52 1to 652 3 i
: = - 4 : ia is -0. rom o |
COORdinate Y CART -1.0 . 0.0, 1.0 meters d f t -2: FLUX = 0 ‘ INITial P is -0.439978787E+01 from 491 1to 491 3 i . :
N 1 E Boundary for G at -&: = ———————— 0 A43STBASTESOY from 490 1 to 490 3 . INITial P is -0.198992481E+01 from 551 1to 551 3 I
e ————— Boundary for C  at +2: FLUX = O | INITiat P s INITial P is -0.2033923D1E+01 from 550 1 to 650 3 o
i DATUM O, D (at the surface) INITial P is .0.447978205E+01 from 489 1 to 489 3 i i
i / g / ' — ! INITial P is -0.207992121E+01 from 549 1to 549 3 ;
N NI ¢ is 1.e-8 everywhere —— INITial P is -0.451877611E+01 from 488 1 to 488 3 i ! :
oR ; INITIAL C is 1.e-8 everyw i INITial P is -0.211991939E+01 from 548 1 to 548 3 e
AVITY is 8.81, O. $ flow along positi i ; INITjal P is -0.456077613E+01 from 487 1 to 487 3 : i ]
/ g positive X direction ! i 486 3 - INITial P is -0.215991756E401 from 547 1 to 547 3 1
JINITIAL P is -12.0 from (1.1) to (601.3)  $9$35% N INITial P is -0.4589877314E401 from 486 1 to . L i . |
Density for primary fluid if ! " . ’ ' fal P is -0.463977012E+01 from 485 1 te 485 3 § INITial P is -0.219991570E+01 from 546 i to 546 3 .-
[ CERRE—— : uniform - is -0. s ;
' ; at 1000. ko_per m cubed /SEY LINE P = -24 +1 = X INIT "l o e (0.4STETSTOTESDY from 484 1to 484 3 INITial P is -0.223991384E+01 from 545 1 to 545 3 ;
NIV i is -0. . |
; JSET LINE P = -12. e INITia INITial P is -0.227691196E+01 from 544 1 to 544 3
................................... . 15 INITial P is -0.471976400£+01 from 483 1to 483 3 . . ~
Z0ME 1 FROM (113 To /INIT U = 1.e- Tl P is 0.ATSSTEOSED from 482 1 to 482 O INITial P is -0.231991007E+01 from 543 1to 543 3 |
. i a -0. < X
| For (1.1) To (38.3) INITial P is 0.000000000E+00 from 601 1 to 801 3 — INITI ! @ 3 INITial P is -0.236900817€+01 from 542 1 to 542 3 |
: zone 1 INL?Sal P is -0.399987278E-01 from 600 1 to 800 3 INITial P is -0.47907S777E+01 fron 481 1 to P -
T pogK . Fal P is -0. . o1 ¢ 40 1to 480 3 INITial P is -0.239990625E+01 from 541 1 to 541 3 !
| density = 2130, off = 0.5, tot = 0.5, diff = INITial P is -0.799974477E-01 from 698 1 to 599 3 INITial P is -0.4839754B2E+01 from o ! ! |
HYDRauti . .5, diff = 0.5 a . — . . 479 3 ; INITial P is -0,243990431E+01 from 540 1 to 540 3 ‘
: aulic props for P ss = 1.e-6, (Kx,Ky) = 2*1.75e-4 (m/ INITial P is -0.119996160E+00 from 598 1to 598 3 S INITiai P is -0.487975144E+01 from 479 1 te 3 . i
| S MULTiph s) 2t : ) ) 78 3 INITial P is -0.247990236E+01 from 539 1 to 539 3 e
—— iphase VAN n= 2.000 alpha= 01570 swr= 0.25 “gNITial P is -D.1599048B4E+60 from 597 1 to 597 3 INITial P is -0.491974824E401 from 478 1to 4 ; ' ' I
/ Kkd is in m3 = 0. : . . . 3 ! INITial P is -0.251990040E+01 from 538 1 to 538 . 3 i
s in m3/kg and molecular diffusivity is in m2/sec INITial P is -0.198893560E+00 from 596 1 to 686 3 ———— INITial P is -0,495974500E+01 from 477 1 4o 477 | ! i
T ¢ f : . 6. 3 INITiat P is -0.2559808426+01 from 537 1to 537 3 I
ransport for C: kd=0.0027, dm=8.0e-10, Ld = 0,004 . Td = 0.0004 ¢ INITial P is -0.230902248E+00 from 595 . 1to 595 3 INITial P is -0.499974174E401 from 476 1o 4 ! ; i o
MATE TORT 0 <004, Td = 0. : ! . ) INITial P is -0.256989642E+01 from 535 1to 538 3 '
50.5 ’ © 7 INITial P is -0.279990978E+00 from 534 1 to 594 3 INITial P is -0.503973845E+01 from 475 _1to 475 3 . :
k . A s -9. St ———— . 4 3 b INITial P is -0.263989441E+01 from 535 1 to 535 3
INITial P is -0.31998%560E+00 from 593 1 to 593 3 INITial P is -0.507973514E401 from 474 <1 to 4 ‘ ! o
Z0NE 2 ; ITial P is -0. m . X 31 73 3 i INITiat P is -0.267989238E+01 from 534 1 to 534 3 !
X FROM (39,1) 70 (38.3) $3%8$ Packed Earth " INITial P is -0.350888262E400 from 592 1 to 592 3 INITial P is -0.511873179E+01 from 4 to L ! ‘
FOR ar i . ~ - . N INITial P is -0.271989034E+01 from 533 1to 533 3 i
i zone 2 s ' INITial P is -0.399986U16E+00 from 691 1t 591 3 INITial P is -0.515972842E+01 from 472 1to 472 3 ) K |
SO ROCK . ) NITial P is -0. +00 fro . . 7 1 a3 INITial P is -0.275988828E+01 from 532 1 to 5632 3 .
. density = 2130, eff = 0.3, tot = 0.3, diff = 0:3 . INITial'P is -0.439085562E400 from 530 1 to 590 3 INITial P is -0.519972501E+01 from 471 to . 1
HYDRauLi . -3, diff = 0. NITial . ) INITial P is -0.279988620E+01 from 531 1 to 531 3
) V aelic props for P ss = 1.e-6, (Kx,Ky) = 2*1.00e-7 (m/s - WITial' P,js -0.479984198E+00 from 589 1to 589 3 ——————— INITial P is -0.523972158E+01 from 470 1 to 470 3 N .
. MULTiph N ) al' Pyl . 3 INITial P is -0.2B3988411E+01 from 530 1 to 530 3 |
»1‘““‘“““ " phase VAN 0=1.131 alpha= 2.700 swr= 0.385 INITial'P is -0.519882825E+00 from 688 1to 588 3 INITial P is -0.527871812E+01 from 469 1 to 469 b
./ Kd s i . . . INITial P is -0.287988200E401 from 629 1 to 528 3
is in m3/kg and molecular diffusivity is in m2/sec . eINITial P is -0.559981445E+90 from 587 1to 587 3 —— INITial P is -0.531971463E+01 from 468 1 to 468 3 . :
T e a s -9 ¢ | — . INITial P is -0.201987988E+01 from 528 1 to 528 3 !
ransport for C: kd=0.45, dm=8.0e-10, Ld = 0.004 , Td = 0.0004 INITial P is -0.599980055E+00 from 686 1to 588 3 INITial P is -0.535871111E+01 from 467 1 to 487 3 . o
MATE T - cre=a sl P s -0, INITial P is -0.295987774E+01 from 627 1 te 527 3 I
ORT 0.15 0.15 INITial P is -0.639978656E+00 from 545 1to 585 3 INITial P is -0.539970756E401 from 466 1 ta 466 3 ! !
| Tial P is -0, N ———— . s INITial P is -0.2999B7658E+01 from 526 1 te 526 3 :
b - . INITial P is -0.679977247E+00 from 584 1 to 584 3 INITial P is -0.543070397E+01 from 465 1to 465 3 ! ‘
: 200E 3 [Tia : ! . 64 1to 464 3 INITial P is -0.303987340E+0% from 525 1 to 626 3 b
i FROM (40,1) TO (601,3) 99938 Cape Riva L INITial P is -0.719975820E+00 fron 583 1 to 583 3 INITial P is -0.547970036E+01 from 4 o . . i
FOR V . . INITial P is -0.307987121€+01 from 524 1 to 524 3
zane 3 LITial P is -0.75GO74401E+00 from 582 1to 582 3 ———— INITial P is -0.551969672E+01 from 483 1to 463 3 !
§ ROCK ; NITia s -G ro ) 62 1 82 3 INITial P is -0.311986800E+01 from 523 1 to 523 3 -
density = 2130, eff = 0.5, tot = 0.5, diff = 0.5 INITial P is -0.799972964E+400 from 381 1 ta 581 3 INITial P is -0.555969304E401 from to i )
" HYDRauli b4 = 0. : : INITial P is -0.315986677E+01 from 522 1 to 522 3 :
i aulic props for P ss = 1.6-6, (Kx,Ky) = 2*1.5e-4 (m/ NITial P is -0.838971517E+00 f 580 ) to 580 3 ————— INITial P is -0.5599680336+01 from 481 1 to 461 3 | ' '
a MULTigh ’ -Se-d (m/s) . INITial P as -0. +00 from ] . . ©0 3 ; INITial P is -0.31998B452E+01 fron 521 1 to 521 3
—— phase VAN 0=2.0  alpha= 0.07885 swr= 0.02 INITial P is -0.879970060E+00 from 79 1to 579 3 INITial P is -0.5639B855QE+01 from 460 1 to i ;
7 Kd is i . . . INITial P is -0.323986226E+01 from 520 1 to 6§20 3
I is in m3/kg and molecular diffusivity is in m2/sec INITiat P is -0.819968584E+00 from 578 1to 578 3 INITial P {s -0.567968182E+01 from 459 1to 459 3 i §
Tr 1a . . INITial P is -0.327985987E+01 from 519 1to 519 3
- ansport for C: kd=0.0027, dm=8.0e-10, Ld = 0.004 , Td = 0.0004 INITial P is -0.959967117€+00 from 577 1te S77 3 INITial P is -0.571967801E+01 from 458 1 to 458 3 i -
MATE TORT 0 N . ' -e=t a s -0 r N . X INITial P is -0.3319857B7E+01 from 518 1 te 518 3
T 0.26 0.25 INITial P is -0.399985630E+00 f 576 1to 518 3 . ’ INITial P is -0.575967418E+01 from 457 1 to 487 3 ! !
/ NIT{al P is -0. +00 from 1 JR— r——— . INITial P is -0.335886535E+01 from 517 1 to 517 3
INITial P is -0.1039964136+01 from 575 1to 576 3 > INITial P is -0.579967030E+01 from 456 1 ta 456 3 i i
A /-- . a s -0. § . INITial P is -D.330985301E+01 from 516 1to 516 3 -
s D ST T R S ITial P is -0.107006263£+01 from 574 | to 574 3 INITial P is -0.583986640E+01 from 455 1 to 456 3 ' !
7255 aL p is -0. r . . INITial P is -0.343985066E+01 from 515 1 to 515 3
INITial P is -0.111995111€+01 £ 573 1to 573 3 s — INITial P is -0.587966248E+01 from 454 1 to 454 3 i
LOCATE (26.1) to (38,3 P ia . rom . . . 3 1te 453 3 INITial P is -0.347984828E+01 from 514 1 to 514 3 .
T rooRCE o} ) to (38,3) $ represents the contaminant source -  INITial P is -0.115885858E401 from 572 1to 572 3 INITial P s -0.5919658408401 fron 4 ° 2 3 INITial P is -0.351984588E401 from 513 1 to 513 3
is constant at 0.8E- i i ; i i is -0.59596544BE+01 from 452 1 to :
Jeolub Lity Lint t 0.86-4 voLUmetric kg/sec/cu m in SELEcted region INITial P is -0.119095804E+01 frea 571 1to 571 3 INITial P i INITieL b ie 0.0550B4347ESD] from 512 1 to 512 3
solubility limits are in gm/liter=kg/n3 INITial @ is -0.123995648E+01 f 570 1ts 570 3 INITial P is -0.599965044E401 from 451 1 to 451 3 . K -
SOURCE G SOLUbiLity Limited C: e ron INITial P is -0.6030B4636E+D1 from 450 1 to 450 3 INITial P is -0.350084103+01 from 611 7 to S§11 3
; s= 6.3546e-4, S = 100 kg, t=0 SELEcted region INITial P is -0.127095493E+01 from 5669 1 to 569 3 - S—— fat F 1 INITial P is -0.363983858E+01 from 510 1to 510 3 :
INITial P is -0.131995335E401 f 568 1to 588 3 f INITial P is -0.607964224E+01 from 449 1 to 449 3 ' i
PROP ; ITial P is -0. rom ; . INITial P is -0.367883610E+01 from 509 1 to 509 3 e
erty GEOMetric NITial P is -0.135995177E+01 § 567 1to 667 3 INITial P is -0.511963803E+01 from 448 1 to 448 3 . X |
/ INITia s -0. +0% Trom - S ; INITial P is -0.371983361E+01 from 508 1 to 508 3
INITial P is -0.130995018E+01 from 566 1 to 566 3 B INITial P is -0.615983391E+01 from 447 1 to 447 3 i i ‘
INT ; ia s -0. ro . ) INITial P is -0.375983109E401 from 507 1 to 507 3
- Egration for C by CONDIF Tial P is -0.143994857E+01 f 565 1to 565 3 INITial P is -0.619962968E+01 from 446 1 to 446 3 ! =
[ /B0UNG : INITiat P s -0. +01 from . . a INITial P is -0.370982855E+01 from 506 1 to 506 3 3
ary for P at -1 FLUX §s 1.E-18 (n/s) $fixed flow rate INITial P is -0.1479946956+01 from 564 1 to 564 3 INITial P is -0.623862542€:01 from 445 1 to 445 ; i
/BOUNdary f X i : . . 4 3 INITial P is -0.383982599E+01 from 505 1 to 505 3
ary for P at -1 FLUX is 6.4300411e-8 (m/s) Sfixed flow rate INITial P is -0.151984532E+01 from 563 1to 5663 3 INITial P is -0.627962113E01 from 444 1 to 44 NiTial P is -0 38788234101 from 504 1 to 604 3 b
’ /BOUNdary for P at -1 FLUX = 3.1708791e-9 ~ SIN ( 1.0923849908511e-7 * TIM INiTial P is -0.155094368E+01 from =562 1to 562 3 INITial P is -0.G31961679E401 from 443 1 to 443 3 tal P i ‘
’ o 3 . . = . INITial P is -0.391982081E+01 from 503 1 teo 503 3 !
~ +0.)+0. B INITial P is -0.1599942036+01 from 561 1to 561 3 INITiat P is -0.86350B1242E+01 from 442 1 to 442 3 . i
pr————— / ial P 1s -b. X . INITial P is -0.3959B1818E+01 from 602 1 te 5§02 3 e
T{al P is -0.183994036E+01 from 660 1 to 560 3 INITial P is -0.6383608D1E+01 from 441 1 to 441 3 ! !
BOUNdary f al Pis -0, ; : i INITial P is -0.399981555E+01 from = 501 1 to 601 3
, ary for P at -1 FLUX = 9.96192e-9 * SIN ( 1.99238499%e-7 * TIME + 0 INITial P is -0.167993868E+01 from 559 1to 659 3 INITial P is -0.543960358E+01 from 440 1 ta 440 3 b X :
- + 4.755468 +0.) . . INITial P is -0.403981288€+01 from 500 1 to 500 3 -
AP . 8e-9 INITial P is -0.171993689E+01 fro 558 1to 558 3 INITial P is -0.547859807€+01 from 438 1 to 439 3 . N
/Boundary for P at -1 FLUX is 1.585490 h e o . — INITial P is -0.651958454g+01 fron 438 1to 438 3 INITial P is -0.4078B1020E+01 from 439 1 to 499 3 ‘
—i . - s 1. o- . i oo r———— ia -0. ;
. N 9 (m/s) $fixed™f low rate INITial P is -0.175983528E+01 from 657 1to 557 3 ! u » INITial P is -0.411980740E+01 from 498 1to 488 3 '
—— INITial P is -0.655958098E+01 from 437 1 to 437 3 N (-
; ; INITial P is -0.41580475E401 from 487 1 to 487 3
] { o ) ‘
" IS

{

3 ’




T INITial P is -0.658958537E+01 from 436 1 to 438 3 INITial P is -0.898821856E+01 from 376 1to 376 3
INITial P is -0.663958072E401 from 435 1 to 435 3 INITial P is -0.9038211B8E+01 from 375 1to 3756 3
INITial P is -0.B67957603€+01 from 434 1 to 434 3 INITial P is -0.807920372E+01 from 374 1to 374 3
A————— INITial P is -0.6718957130E+01 from 433 1to 433 3 INITial P is -0.911919570E+01 from 373 1t 373 3
INITial P is -0.675056653E+01 from 432 1 to 432 3 INITial P is -0.815918760E401 from 372 1ta 372 3
s, INITIALP is -0.679956171E401 from 431 1to 431 3 INITial P is -0.919917843E+01 from 371 1to 371 3
INITial P is -0.683255686E+01 from 430 1 to 430 3 INITial P is -0.923817118E401 from 370 1 to 370 3
R - INITial P is -0.687955196E+01 from 420 1 to 429 3 INITial P is -0.927916288E+01 from 369 1 te 369 3
INITial P is -0.B91854701E+D1 from 428 1 to 428 @ INITial P is -0.931915449E+01 from 368 1 to 368 3
INITial P is -0.6959542036401 from 427 1 to 427 3 INITial P is -0.935914603E+01 from 367 1 te 367 3
wommmeeesINITial P is -0.699953700E401 from 426 1 to 426 3 INITial P is -0.939913750E+01 from 366 1 to 386 3
INITial P is -0.703853192E+01 from 425 1 to 425 3 INITial P is -0.943812889E+01 from 365 1 to 365 3
ammsmesssesss INITial P is -0.707952680E+01 from 424 1 to 424 3 INITial P is -0.947912020E+01 from 364 1 to 384 3
INITial P is -0.711952164E401 from 423 1 to 423 3 INITial P is -0.951811144E401 from 363 1 to 363 3
———— INITial P is -0.715951643E+01 from 422 1 to 422 3 INITial P is -0.955910260E+01 from 382 1 to 362 3
INITial P is -0.719951117E401 from 421 1 to 421 3 INITial P is -0.959809368E+01 from 361 1 to 361 3
INITial P is -0.723950587£401 from 420 1 to 420 3 INITial P is -0.96380B469E+01 from 360 1 to 360 3
TE— INITial P is -0.727950052E401 from 419 tto 419 3 INITial P is -0.9679D7561E+01 from 359 1t 359 3
INITial P is -0.7319495126+01 from 418 1 to 418 3 INIT{al P is -0.97190BE45E401 from 358 1 to 358 3
RS INITial P is -0.73594B968E+01 from 417 1te 417 3 INITial P is -0.975905722E+01 from 357 1to 357 a
INITial P is -0.739948418E+01 from 416 1 to 416 3 INITial P is -0.979904790E+01 from. 356 1to 356 3
———————— INITial P is -0.743047864E401 from 415  1tc 415 3 INITial P is -0.983803850E+01 from 355 1 to 355 3
INITial P is -0.747947305E401 from 414 1to 414 3 INITial P is -0.987902902E+01 from 354 1 to 354 3
- INITial P is -0.751846741E4D1 from 413 1 te 413 3 INITial P is -0.991801946E+01 from 353 1 to 353 3
— INITial P is -0.755946172E+01 from 412 1 te 412 3 INITial P is -0.995900981E+01 from 352 1 to 352 3
INITial P is -0.758945588E401 from 411 1 to 411 3 INITial P is -0.999800007E+01 from 351 1 to 351 3
INITial P is -0.763945019E+01 from 410 1to 410 3 INITial P is -D.100389803E+02 from 350 1 to 350 3
i INITial P is -0.7B7944435E¢01 from 408 1 to 408 3 INITial P is -0.100789803€+02 from 343 1 to 340 3
s INIT18L P is -0.771943845E401 from 408 1 to 408 3 INITial P is -0.101189704E+02 from 348 1 to 348 3
# INITial P {5 -0.775043251€401 from 407 1 to 407 3 INITial P is -0.101589603E402 from 347 1 to 347 3
. e INITial P is -0.779842851E+D1 from 406 1 to 406 3 INITial P is -0.101089501E+02 from 345 1 to 346 3
INITial P is -0.783942046E+01 from 405 1 to 405 3 INITial P is -0.102380309E¢02 from 345 1 to 345 3
INITial P is -0.787941435E401 from 404 1 to 404 3 INITial P is -0.1027892956+02 from 344 1 to 344 3
INITial P is -0.791940819E+07 from 403 1 to 403 3 INITial P is -0.103189191E402 from 343 1 to 343 3
INITial P is -0.795840198E+01 from 402 1 to 402 3 INITial P is -0.103588085E+02 from 342 1 to 342 3
A ————— INITial P is -0.789838571E+01 from 401 1 te 401 3 INIT{al P is -0.103988978E+02 from 341 1to 341 3
INITial P is -0.803938338E+01 from 400 1 to 400 3 INITal P is -0.104388872E402 from 340 1 to 340 3
—— INITial P is -0.807938300E+01 from 399 1 to 389 3 INITial P is -0.104788764E402 from 333 1to 333 3
INITial P is -0.817937656E+01 from 338 1 to 398 3 INITial P is -0.1051886556402 from 338 1 to 338 3
R INITial P is -0.815037007E+01 from 397 1 te 397 3 INITial P is -0.105588545E+02 from 337 1 to 337 3
R INITial P is -0.8199363526+07 from 396 1te 396 3 INITial P is -0.105088434E402 from 336 1 to 336 3
INITial P is -0.823035690E+01 from 395 1t 385 3 INITYaL P is -0.106388322E402 from 335 1to 335 3
INITiat P is -0.827935024E401 from 394 1 to 394 3 INITial P is -0.106788209E+02 from 334 1 to 334 3
INITial P is -0.831934351E+01 from. 383 1to 383 3 INITial P is -0.10718B086E+02 from 333 1 to 333 3
———— INITial P is -0.835933672E+401 from 392 1 to 392 3 INITial P is -0.107587981E+02 from 332 1to 332 3
INITial P is -0.839932087E+01 from 331 1 to 381 3 INITial P is -0.107987865E+02 from 331 1 to 331 3
R - INITial P is -0.843932286€401 from 390 1 to 390 3 INIT{al P is -0.108387748E+02 from 330 1to 330 3
INITial P is -0.B47931590E+01 from 388 1 to 389 3 INITial P is -0.108787630E+02 from 329 1to 329 3
INITial P is -0.851930896E+01 from 388 1 to 388 3 INITial P is -0.109187511E+02 from 328 1 to 328 3
A INITial P is -0.855830187€+01 from 387 1to 387 3 INITial P is -0.109587381E+02 from 327 1to 327 3
INITial P is -0.850320471€+01 from 386 1 to 386 3 INITial P is -0.109987271E+02 from 326 1to 326 3
s INITial P is -0.8630287498+01 from 385 1to 385 3 INITial P is -0.110387149E+02 from 325 1to 325 3
INITial P is'-0.867928021€+01 from 384 1 to 384 3 INITial P is -0.1107B7025E+02 from 324 1 to 324 3
— [NITial P is -0.8719272B6E401 from 383 1 to 383 3 INITial P is -0.111186801E402 fwom 323 1 to 323 3
INITial P is -0.875026544€+01 fron 382 1 to 382 3 INITial P {s -0.1115867768402 from 322 1 to 322 3
e IuTial P 4s -0.87992579GE+01 from 381 1 to 381 3 INITial P is -0.111986650E+02 from 321 1to 321 3
INITial P is -0.883925042E+01 from 380 1 to 380 3 INITial P is -0.112386523E402 from 320 1 to 320 3
INITial P is -0.887924281E401 from 379 1 to 379 3 INITial P is -0.112786384E402 from 318 1 to 318 3
INITdal P is -0.8919235136+01 from 378  1to 378 3 INITial P is -0.1131862656+02 from 318 1 to 318 3
INITial P is -0.895022738E+01 from 377 1t 377 3 INITial P is -0.113585134E402 from 317 1 to 317 3
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-0.113986002E+02 from
-0.114385869E+02 from
-0.114785735E+402 from
-0.115185600E402 from
-0.115585463E+02 from
-0.115985326E+02 from
-0.116385187E+02 from
-0.116785047E+02 from
-0.117184906E+02 from
-0.117584764E+02 from
-0.117984620E+02 from
-0.118384475E+02 from
-0.118784328E+02 from
-0.119184182E+02 from
-0.119584034E+02 from
-0.119983884E+02 from
-0.120383733E+02 from
-0.120783580€+02 from
-0.121183427E+02 from
-0.121583272E+02 froém
-0.121983115E+02 from
-0.1 223829585&0‘ from
-0.122782799E+02 ‘from
-0.123182639E+02 from
<0.123582477E+02 from
-0.123982314E+02 from
-0.124382150E+02 from
-0.124781984E+02 from
-0.125181817E+02 from
-0.125581648E+02 from
-0.125981478E+02 from
-0.126381307E+02 from
-0.126781134E+02 from
«0.127180959E+402 from
-0.127580784E+02 from
-0,127980608E+02 from
-0.128380428E+02 from
-0.128780247E+02 from
-0.12918008BE+02 from
-0.128579882E+02 from
-0.129979698E+02 from
-0.130379511E+402 from
-0.130779323E+02 from
-0.131179134€402 from
-0.131578943E+02 from
-0.131978750E+02 from
-0.132378556E+02 from
-0.132778360E+02 from
-0.133178163E+02 from
-0.133577963€E+02 from
-0.133977763E+02 from
-0.134377560€402 from
-0.134777356E+02 from
-0.135177150E+02 from
-0.135576943E+02 from
~0.135976734E402 from
-0.136376523E+02 from
-0.136776310E+02 from
-0.137176098E+02 from
-0.157575879E402 from
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P

is

-0.137975682E+02
-0.138375442E+02
-0.138775220E+02
-0.139174997€+02
-0,139574772E+02
-0.139974545E+02
-0.140374318E+02
-0.140774085E+02
-0.141173853E+02
-0.141573618E+02
-0.141973382E+02
-0.142373143+02
-0.142772903E+02
-0.143172661E+02
-0.143572417E+02
-0.143972171E+02
-0.144371922E402
-0.144771672E+02
-0.145171420E+02
-0.145571166E+02
-0.145970910E+02
-0.146370851E+02
-0.146770391E+02
-0.147170128€+02
-0.147669884E+02
-0.147969597E+02
-0.148369328E+02
-0.148769057E+02
-0.149168784E+02
-0.149568509E+02
-0.149968231E+02
-0.150367952E+02
-0,160767670E+02
-0.151187386E+02
-0.151567099E+02
-0.151966810E+02
-0.152366518E+02
-0.152766226E+02
-0.153165930E+02
-0.153565632E+02
-0.153965332E+02
-0.154365020E+02
-0.164764724E+02
-0.155164417€+02
-0.155564107E+02
-0.155963795E+02
-0.156363480E+02
-0.156763183E+02
-0.157162843E+02
-0.157562521E+02
-0.157962196E+02
-0.158361868E+02
-0.1587B81539E+02
-0.159181206E+02
-0.159560871E+02
-0.159960534E+02
-0.160360194E+02
-0.160759851E+02
-0.161159505E+02
-0.1615591578+02
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INITial P is -0.161958808E+02 from 196 1to 196 3 ' INITial P is -0.185932101
! -0. E+02 f 138 1to 136 3 i .
INITial P is -0.182358453E402 from 185 1 to 195 3 ; X rom ° ok INITiL P §s -0.20988100BE402 fron 76 1 to 76 3 INITial P fs -0.2338285326402 fron 16 1to 16 3 ———
i INITial P is -0.186331549E402 from 135 1to 135 3 s INITial P is -0.210290170E+02 from 75 1 to 75 3
INIT{al P is -0.16275809BE+02 fron 194 1to 194 3 ‘ ’ INIT{al P is -0.2342202036402 fron 15 1to 15 3
. INITial P is -0.186730892E+02 from 134 1t 134 3 INITial P is -0.210889325€+02 from 74 1 to 74 3 :
INITial P is -0.163167737€+02 from 193 1to 183 3 i ; ’ INITiaL P is -0.234627047E402 from 14 1t 14 3
E . INITial P is -0.187130432E+02 from 133 1to 133 3 RN INITial P is -0.211088475£+02 from 73 1 to 73 3 : P
INIT{al P is -0.163557376E+02 fron 192 1to 192 3 jal e i ) INITial P is -0.205026782€¢02 fron 13 1to 13 3 !
INITial : | NITial P fs -0.87526867E402 from 132 1te 182 3 INITial P is -0.211487620E402 from 72 1to 72 3 INITial P is -0.235424530£+02 from 12 1te 12 3
al? is -0.1639670118402 from 181 1o 191 3 ! INITial P is -0.187929298E+02 from 131 1ta 131 3 b INIT{al P is -0.211886758E402 from 71 1to 71 3 C INITial b is -0.2366202605s02 fram 11 1to 11 3 s ————
:::T:al s mor 1 1t | TAITial P is -0.18B326726E:02 from 130 1to 130 3 ; INITial P is -0.212285891E402 from 70 1to 70 3 INITial P is -0.2362219826+02 fron 10 - 1to 10 3
Tial P {s -0.1647662738+02 from 189 1 to 188 3 [ NITial P is -0.1B87281495402 from 120 fto 128 3 R \ INITial P is -0.212685018£402 fron 63 1to 63 3 | INITial P ie .0.236620605E402 fram 8 1te 8 3 L
INITial P is -0.1651559006402 from 188  1fto 188 3 | INITiel P is -0.1891275686+02 from 128 1to 128 3 — INITial P {s -0.213084130E+02 from 68 1to 68 3 ‘ fs -0. —
INITial P is -0.185555525€6+02 from 187 1to 187 3 i : ‘ INITial P is -0.237019401E+02 from 8 1 to 8 3
) ; ' | INITial P is -0.189526983€+02 from 127 1to 127 3 INITial P is -0.213483254E+02 from 67 1 to 67 3 INITial P is -0.2374180998+02 from 7 1to 7 3
INITial P is -0.165955146E402 from 186 1 to 186 3 | INITial P §s -0.180926384E:02 from 126 1to 126 3 e yurnial B is -0.213882064E402 from 86 1 to 66 3 INITial P fe .0.237816780E+02 fron 6 1to 6 3
INITial P |.s -0.166354764E+02 from 185 1te 185 3 INITiat P is -0.190325B00E+02 from 125 1t 125 3 INITial P is -0.214281467€402 from 65 1 to 85 3 INITial P is 0.238215470E+02 from 5 1to 5 3
INITial P !s -0.186754380E+02 from 184 1to 184 3 INITial P is -0.190725203E+02 from 124 1te 124 3 — ———— gyl | p g -0, 214680564E402 from 64 1 to 64 3 i INITial P is 0.233614143E+DZ from 4 1to 4 3 R —
INITial P is -0.1671539928402 from 183 1to 183 3 ' INITial P is -0.191124801E402 from 123 1to 128 3 INITial P is -0.215079B56E402 fron 63 1to 63 3 NITial P is -0.209012808E402 fron 3 ito & 3 |
INITial P is -0.167563602E+02 from 182 1 te 182 3 i INITial P is -0.191523804E+02 from 122 1to 122 3 INITial P is -0.2154787416402 fron 62 1to™ 62 3 . 1
INITial P is -0.167953208E+02 from 181 1to 181 3 f rm—— ) | INITial P is -D.20MIMEEEW02 fram 2 Tto 2 3 ro—
X ° 1 INITial P is -0.191923384E+D2 from 121 1t 121 3 INITial P is -0.215877820E+02 from 61 1 to B1 3 INITial P is -0.239810113£+02 from 1 1to 1 3 |
INITial P is -0.168352812E402 from 180 1 to 180 3 . INITial P is -0.192322769E+02 from 120 1to 120 3 - . INITial P is -0.216276884E+02 from 60 1to 60 3 . i i
INITial P is -0.168752412E+02 from 179 1 to 179 3 i — ———————————— *  GONV P LOCAL oriterion=1.E-5, max iterations 100 -
INITial P is -0.192722150E402 from 119  1to 119 3 — INITial P is -0.216675961E+02 from 58 1 to 68 3 1/GONY P 1.E-3. 1
: INITial P is -0.1691520106402 fron 178 1 to 178 3 || INITial P fs -0.1931215285402 from 118 1to 118 3 IHITial P is -0.217075022E402 from, 58 1to 58 3 e pe. B8 1
INITial P is -0.1B9551605E+02 from 177 1 to 177 3 " INITial P is -0.193520898E+02 from 117 1te 117 3 Sm—— INITial P is -0.21747407BE+02 from 57 1tec 57 3 / 11GONY § Low 1'E a5 B————————
i::::at : is -g.:::::;;ssewz from 176 1to 178 3 INITial P is -0.193820266E+02 from. . 116 1t 116 3 IKITial P is -0.217873125€+02 from' 56 1 to 56 3 H 7 ’ o
al P is -0. 84402 from 175 1to 176 3 i INITial P is -0.194319629E+02 from 1156 1to 115 3 i -
INITial P is -0.170750370E502 from 174 1o 174 2 ! of 0 INITial P is -0.218272167€+02 firom 55 1 to 55 3 IMatrix sweeps in X direction for P=1 use ADI method S —
! INITial P is -D.194718987E+02 from 114 1t 114 3 INITial P is -0.218671202E+02 from 54 1 to 54 3 ;
INITial P is -0.171149952E402 from 173 1t 173 3 : ; //Matrix p=2, 7=3
INITial P is -0.195118341E+02 from 113 1to 13 3 R INITial P is -0.219070232E+02 from 53 1 to 53 3 '
. INITial ® is -0.171549531E402 from 172 1 te 172 3 —— . DIAGNOSTIC S, C for NODE at (2,2) EVERY 100 steps  $53S$ ————————
o INITial P is -0.195517691E+02 from 112 1to 112 3 INITial P is -0.219469255E+02 from 52 1 to 52 3 RELAXation factor for P, € 0.88
lNI".ul P is -0.171949107E+02 from 171 1 to 171 3 INITial P is -0.195917036E+02 from 111  1to 111 3 INITial P is -0.219868272E+02 froo 51 1 to 51 3 " ’ ’ ‘
, INITial P is -0.17234B679E402 from 170 1to 470 3 INITial P is -0.196316376E+02 from 110 1t 110 3 — INITial P is -0.220267282E+02 from 50 1to 50 3 | uisTory at (2.2) Is———
L INITial P is -0.172748249E+02 from 169 1to 168 3 INITial P is -0.19B715712E+02 from 109 1te 109 3 INITial P is -0.220868286E+02 from 49 1 to 49 3 ! Hlstory P c' s every 100 steps :
; ] INITial P is -0.1731478156402 from 168 1 to 188 3 INITial P is -0.197115043E+02 from 108 1 to 108 3 INITial P is -0.221065283E+02 from 48 1to 48 3 Ly v Y F P——————
:::T:‘: P is ‘2'1735:73785‘02 from 167 1to 167 3 INITial P is -0.197514369E+402 from 107 1to 107 3 INITial P is -0.221464273E+02 from 47 1 to 47 3 730UV of f .
; * INITial P is -0.17394B837E+02 from 166 1to 186 3 INITial P is -0.197913691E+02 f 106 1to 106 3
INITial P is -0.174346494E402 from 185 1 to 165 3 ! 02 from o INITial P is -0.221863257E+02 from 46  1to 46 3 [ /SOLVE for U, P, C S UNTIL TIME = 1.13529611 IN STEPS OF 100 fact ‘uswessssmmmmmssosmst
INITial P is -0,198313007€+02 from 105 1t 105 3 INITial P is -0.222262235E+02 from 45 1 to 45 3 |
INITial P is -0.174746047€402 fron 164 1 to 164 3 ; ) I fOUTPUT P, U, 'S, C in XY NOW :
; . INITial P is -0.198712320E+02 from 104 1to 104 3 - INITial P is -D.222881206E+02 from 44 1 to 44 3 JSAVE P, U, S, G HOW
INITial P is -0.175145597E+02 from 163 1to 163 3 INITial P is -0.199111627E+02 from 103 1to 103 3 INITial P is -0.223080170E+02 from 43 1 to 43 3 i Jand o B ———————
i INITial P 1.s -0.175545143€+02 from 162 1 to 162 3 i INITial P is -0.188510920E402 from 102 1to 102 3 INITial P is -0.223459127€+02 from 42 1to 42 3 Iquit ;
i INITial P ’:s -0.175944686E+02 from 161 1te 161 3 . INITial P is -0.199910227E«D2 from 101 1to 101 3 INITial P §s -0.223858078E402 from 1 1 to 41 3 ! /:UTPU‘I P U S G 1' ¥ NOW H—————
INITial P is -0.176344226E+02 from 160 1 te 160 3 | INITial P is -0.200308520E+02 from 100 1 to 100 3 INITiat P is -0.2242570Z1E+02 from 40 1to 40 3 ‘s :
INITial P is -0.176743762E+02 from 158 1 to 159 3 /SAVE P, U, 5, C NOW
: INITial P is -0.200708B08E+02 from 88 1to 98 3 INITial P is -0.224B55058E+02 from 33 1to 39 3
INITial P is -D.177143285€402 fron 158 1to 158 3 : QUTPUT P, U, 8, C in XY NOW —
Mol P 1o 01775428 ' INITial P is -0.201108091E402 fron 98 1to 98 3 . INITial P is -0.2250548886402 fron 38 1o 38 3 SvE P U, S © HOW
’ al P is -0.177542824E402 from 157 1 to 157 3 . INITial P is -0.201507369E+02 from 97 1to 97 " 3 ’ INITial P is -0.225453811E402 from 37 1to 37 3 ; U
INITial P s -0.177942350€402 from 158 1to 156 3 INITial P is -0.201908642E+02 from 96 1te 86 3 } INITial P is -0.225852727€+02 from % 1to 36 3 . T——— i e S
| INITial P is -0.178341872E402 from 155 1to 155 3 ’ i ; ' /211.4 days=1.82648667 sec
Tl b 1 0 1rereta o INITial P is -0.202305910E+02 froa 95 1to 985 3 INITial P is -0.226251637E+02 from 356 1to 35 3 777733808 days = 2.9037312607 sec B - i
al P is -0.178741391€+02 from 154 1 to 154 3 INITial P is -0.202705173E+02 fron 94 1to 94 3 INITial P is -0.226650539E+02 from 34 1to 34 3 ' .
INITial P is -0.179140806E+02 from 153 1 to 158 3 . . SOLVE U, P, G, S 1.826496e7 IN STEPS OF 1440 fact 1.005 max 86400
INITial P is -0.203104430E402 from 83 - tto 83 3 INITial P is -0.227048434E402 from 33 1to 33 3
; INITial P is -0.179540418E+02 fron 152 1to 152 3 ' OUTPUT P, U, S, & in XY RoW
\ . INITial P is -0.203503683E+02 from 92 1to 92 3 INITial P is -0.227448322E+02 from 32 1 te 32 3 . SAVE P, U, S, C NOW P
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— Cu transport from the artifacts was modeled. A groundWater chemistry model was developed to

~  obtain estimates of the solubility of Cu for the source term. Published groundwater chemistry from the

semiconfined aquifer immediately beneath the'ivlinoan volcanics at the Karterados site (Kourmoulis, 1990)

was used as a basis for the bulk chemistry. Several equilibrium aqueous speciation models were generated
at pH 6 to 8 using EQ3 version 7‘1 and its associated database DATAO0.COM.R16 (Wolery and Daveler,

1992). Equilibrium speciations usilfg the reported HCO?" concentrations resulted in elevated CO, pressures

- that are unrealistic for the near surface. Therefore, the CO, pressure was reduced to 10~ bar, which

/ resulted in HCO,™ concentrations around 1073 molar. The solubility of Cu was assumed to be controlled

/ o by atacamite (Cu,Cl,(OH)g). Although cuprite and paratacamite have been observed as corrosion products,

/ ‘ , ; cuprite is an intermediate product with Cu in the reduced (cupric) state, and no data are available for

paratacamite. The suite of aqueous speciation and solubility calculations yielded values for Cu

concentrations around 10~> molar, which was used in all simulations as the source term solubility.

Constant equilibrium distribution coefficients (K, in Table 4) were invoked for all zones. These

- ___ coefficients are also based on the simple water chemistry model and literature data for Cu sorption on
// . quartz for the tuffaceous units (Schindler et al., 1987) and on kaolinite for the packed earth (Salomons .
/ : = and Forstner, 1984),
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