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F1.1-1(1) bAEIZE T ERERYERIR

(FR14FE1ATB~TRI14F12A318)

i1 e E T A & EVERE [ECIPRERTTES EEIDRERCEES EEIPRERTALS Z ofih, ek HE
BIEIDA Rl B |tk () | B | s (b)) | R | etk () | R | e (b | R | etk (b)) | RS | gl (b)) e fapfe s (b)) | Hgh A

1[ T2 3,923] 11,337,569 1,585 747,268 6,782] 48,292,161] 3,286 2,360,578 9,129] 13,914,964 658 637,605]  25,363]  77,290,145] 15.1% 15.1%
2| = A 0 0 0 0 380] 45,053,191 2 123,722 89 5,439,143 0 0 471 50,616,056 9.9% 25.0%
3|t (R X)) 2,717]  11,791,927] 1,188 1,211,277] 3,788 16,478,055] 1,658 1,064,912 5,915 7,328,820 1,000 637,070]  16,266] 38,512,061 7.5% 32.5%
4| 5 (1R X)) 1,951 2,098,936 267 109,847] 3,896] 26,817,639 1,692 1,038,124 3,383 3,870,021 348 254,401  11,537] 34,188,968 6.7% 39.2%
5K 2,224 1,264,243] 1,911 674,555  4,110[ 25,997,336] 1,993 1,448,174| 3,665 4,318,067 285 253,567| 14,188] 33,955,942 6.6% 45.8%
6| KB BURIERO] 2,647 9,628,816 1,204 774,389 1,479 16,728,052] 1,309 1,907,236] 3,215 2,518,026 335 234,112]  10,189] 31,790,631 6.2% 52.0%

7\ AT 2,006 7,924,326] 1,082 610,360] 1,869 18,678,868 755 438,087| 2,333 2,812,069 256 262,460 8,301 30,726,170 6.0% 58.0%
e 1,055 8,243,168 1,602 741,522 2,991 3,880,812 1,220 1,898,621| 2,270 2,964,259 730 449,761 9,868] 18,178,143 3.5% 61.5%
9FE 1,172 1,429,896] 1,251 1,298,834 757] 10,738,766 553 649,910 997 2,233,478 228 177,163 4,958] 16,528,047 3.2% 64.8%
INESA 2,050 3,477,586 597 276,087] 1,575 9,373,164 697 508,979 1,466 1,755,889 164 103,492 6,549] 15,495,197 3.0% 67.8%
11[ff L A 2,514 2,465,372 4,598 2,001,334] 1,220 7,978,411 1,190 712,837] 1,601 2,048,329 314 145,724] 11,437 15,352,007 3.0% 70.8%
12] =25l 80 54,290 16 8,542 322 1,186,777 250 8,647,855 785 2,353,817 43 88,461 1,496] 12,339,742 2.4% 73.2%
13| Fnakil ~Ee 221 102,025 449 133,310] 2,362 8,298,147 448 1,587,830] 1,545 2,120,844 88 52,392 5,113] 12,294,548 2.4% 75.6%
14l 5HEzE 738 1,371,351 63 33,540 400 7,297,562 106 201,479] 1,016 1,882,191 59 120,131 2,382] 10,906,254 2.1% 77.7%
15| /N 318 185,463 192 160,325 483 7,252,510 165 61,624] 1,008 3,058,284 358 74,996 2,524] 10,793,202 2.1% 79.8%
16|55 [E 283 187,183 201 67,513] 1,058 4,840,923 285 229,794 1,259 2,952,171 100 59,857 3,186 8,337,441 1.6% 81.5%
17| A 669 4,649,736 1,061 572,315 707 1,201,568 844 1,010,290 900 804,754 97 44,679 4,278 8,283,342 1.6% 83.1%
188 H 399 409,681 240 74,780] 1,173 6,009,333 159 125,632 802 936,653 122 77,192 2,895 7,633,271 1.5% 84.6%
19918 329 4,437,193 143 102,377 409 1,082,805 188 470,074 465 1,311,354 94 3,610 1,628 7,407,413 1.4% 86.0%
20| A B HE 813 6,294,533 0 0 0 0 65 58,800 133 124,300 0 0 1,011 6,477,633 1.3% 87.3%
21 | Pk 164 89,819 4 1,198 342 4,829,108 54 60,349 522 964,915 7 12,000 1,093 5,957,389 1.2% 88.4%
22| fRAE (1 86 93,946 0 0 192 2,611,144 118 138,445 104 306,701 16 8,631 516 3,158,867 0.6% 89.1%
23| 572 323,435 1,356 502,667] 1,100 871,639 348 360,599 840 829,840 416 222,644 4,632 3,110,824 0.6% 89.7%
24 | FK H AR 90 68,070 181 464,110 97 1,372,368 48 244,360 296 888,768 13 8,067 725 3,045,743 0.6% 90.3%
25 | 5tk GRETIX) 847 96,503 629 39,525 611 581,593 411 24,550 3,652 2,119,175] 1,072 70,601 7,222 2,931,947 0.6% 90.8%
26|19 % 1,073 516,056 29 842] 1,617 1,410,719 199 41,907 893 850,343 161 7,516 3,972 2,827,383 0.6% 91.4%
27| BIPY i) 142 1,769,917 725 297,548 197 147,325 539 346,657 107 37,311 190 152,280 1,900 2,751,038 0.5% 91.9%
28 |4 = 372 290,554 524 131,752 277 397,622 1,754 976,967| 1,152 585,004 400 93,783 4,479 2,475,682 0.5% 92.4%
29 7&K 479 479,058 497 155,012 450 1,121,522 205 199,592 263 461,366 215 39,578 2,109 2,456,128 0.5% 92.9%
30/ i 250 216,060 253 207,766 253 500,126 68 83,020 316 1,272,381 29 10,925 1,169 2,290,278 0.4% 93.3%
31|55 % 189 693,318 24 1,722 79 321,231 10 554 294 710,673 345 3,058 941 1,730,556 0.3% 93.7%
321\~ 259 90,460 222 186,248| 4,477 406,007 67 168,823 296 878,191 10 476 5,331 1,730,205 0.3% 94.0%
33|18l 123 74,890 99 99,202 94 369,359 29 66,801 452 1,103,388 10 10,813 807 1,724,453 0.3% 94.3%
34| R REEE 462 428,672] 1,356 556,373 389 387,581 149 132,458 414 207,038 0 0 2,770 1,712,122 0.3% 94.7%
35 T JE T 856 422,054] 1,396 735,938 205 134,495 471 202,744 441 84,981 837 119,315 4,206 1,699,527 0.3% 95.0%
36| BIPY AR BR) 357 167,106 324 111,912 545 590,319 192 58,149 577 681,038 407 48,044 2,402 1,656,568 0.3% 95.3%
37 KB CRBRIX) 63 1,054] 2,240 893,206 687 181,380 771 182,428| 1,324 264,843 620 64,622 5,705 1,587,533 0.3% 95.6%
38[fa 1L 891 27,026 246 80,599 573 658,803 238 285,820 626 515,320 14 2,850 2,588 1,570,418 0.3% 95.9%
39| IR 902 252,767 3 10 299 600,855 4 672 527 619,719 48 364 1,783 1,474,387 0.3% 96.2%
40 SR M 0 30 0 0 0 0 0 0 386 1,357,416 0 0 386 1,357,446 0.3% 96.5%
41| B3t 69 1,268,503 0 0 22 4,400 0 0 0 0 0 0 91 1,272,903 0.2% 96.7%
42| &R 180 159,423 11 11,940 376 624,328 28 46,088 164 414,855 0 0 759 1,256,634 0.2% 97.0%
43| i 193 48,042 135 4,558 68 170,804 45 22,490 612 808,234 459 3,300 1,512 1,057,428 0.2% 97.2%
44| 1D 45 19,850 199 96,436 396 438,435 70 61,537 189 275,714 29 19,670 928 911,642 0.2% 97.4%
45| 7 B 593 824,564 51 19,426 5 118 19 2,496 17 2,632 76 48,653 761 897,889 0.2% 97.5%
46K 55 607 387,200 1 0 257 266,738 78 20,059 183 220,338 19 12 1,145 894,347 0.2% 97.7%
47 |[ELYTHE 8 94 15 9,569 102 354,570 59 145,822 128 317,394 12 245 324 827,694 0.2% 97.9%
485 74 540 36 34,119 131 351,794 0 0 166 418,335 0 0 407 804,788 0.2% 98.0%
49| —#h 52 39,611 279 156,549 108 169,510 199 186,968 67 166,019 60 28,026 765 746,683 0.1% 98.2%
50 HE 140 540,354 0 0 13 26,560 0 0 55 74,912 2 2 210 641,828 0.1% 98.3%

/N EF 36,247 _86,742,270] _28,485] _14,396,402] 49,723 287,086,533] 23,038] 28,604,913] 57,039] 82,184,277] 10,746 4,652,148]_205,278]_503,666,543] _ 98.3%

(Hhitt - IR R DRGSR RS (200 1) ) - k164 (D IATEEI )




£ 1.1-1Q2) bAEICETHBRERYMEARRE (FR14E1A1B~FR 14512831 8)

A [CEIDREIZALS EEIPREICALS [EEIPRESALS T = 2T A & BVED i oot TG
NEL Al £x fpfe i (b)) | % | Gtk (b)) B [ R G | B8 [ iR G | S5 ] amaERE Gy | S i () | By | e (b)) | Bl Fi
51 146 380,461 10 14,003 79 162,343 0 0 57 57,584 0 0 292 614,391 0.1%  98.4%
52 A 15 60,350 0 0 0 0 312 522,449 12 6,900 28 12,538 367 602,237 0.1%  98.6%
53| 4@ 111 59 130,108 279 203,423 137 187,334 83 20,028 141 23,684 47 26,733 746 591,310 0.1%  98.7%
543 > /INATJE 6 536,696 0 0 0 0 0 0 0 0 35 11,638 41 548,334 0.1%  98.8%
55| B8 1A 14 104,218 0 0 126 435,997 0 0 0 0 0 0 140 540,215 0.1%  98.9%
56| H 57 214 330,881 26 157 92 139,310 2 4 0 1 18 340 352 470,693 0.1%  99.0%
57| 126 109,318 0 0 25 40,483 203 317,501 0 0 0 0 354 467,302 0.1%  99.1%
58774 [ 57 133,244 0 0 181 319,249 12 11 0 0 11 234 261 452,738 0.1%  99.1%
59 —3] 157 164,994 35 3,790 175 142,191 196 135,845 0 0 0 0 563 446,820 0.1%|  99.2%
60/ M /25 111 201,100 0 0 81 169,410 129 61,625 6 1,270 16 769 343 434,174 0.1%|  99.3%
61 | JEMFIE B 75 = 191 223,716 51 17,270 173 79,220 18 6,019 233 73,042 5 615 671 399,882 0.1%|  99.4%
62| EIf 287 249,292 0 0 74 93,915 116 36,924 0 0 14 76 491 380,207 0.1%|  99.5%
63 20 315 257,416 0 0 38 79,386 26 12,990 36 8,345 0 0 415 358,137 0.1%|  99.5%
64|81 15 90,617 0 0 76 181,627 48 30,140 0 0 0 0 139 302,384 0.1%|  99.6%
65 m i 526 218,717 342 4,053 358 63,892 79 3,315 24 645 179 6,499 1,508 297,121 0.1%  99.7%
66/ B FA 92 142,270 0 0 212 99,610 0 1,100 0 0 1 9 305 242,989 0.0%  99.7%
67| HEN 61 32,293 0 0 313 135,498 418 5,211 0 0 8 12 800 173,014]  0.03%|  99.7%
68| =B JI[.ZiL 0 0 0 0 61 5,152 5 6 534 141,743 71 22,823 671 169,724 0.03%]  99.8%
69|/ M B 374 100,696 1 50 175 63,635 0 0 63 3,866 1 0 614 168,247|  0.03%]  99.8%
70|/ & 4 11,507 0 0 85 135,275 6 8,280 0 0 1 0 96 155,062 0.03%]  99.8%
71| e P 229 103,248 4 0 87 41,998 96 6,856 0 0 0 0 416 152,102 0.03%]  99.9%
72| W pLH B 1 0 167 104,998 9 1,164 125 21 95 21,575 0 0 397 127,758]  0.02%]  99.9%
RIEE 263 5,811 33 30,091 133 16,235 172 26,716 3 48 20 279 624 79,180]  0.02%|  99.9%
T4 5 0 0 2 600 27 568 113 186 251 69,499 217 2,552 610 73,405]  0.01%|  99.9%
75| B R 98 12,223 0 0 21 8,423 19 148 150 40,319 1 1 289 61,114]  0.01%]  99.9%
76| FRZES 41 41,000 6 10,536 23 6,681 13 5 0 0 207 565 290 58,787]  0.01%|  99.9%
77| 34 23,529 0 226 71 23,911 25 5,735 0 132 68 143 198 53,676]  0.01%|  99.9%
8| & 6 80 0 0 23 197 125 24 74 42,500 27 10,766 255 53,567]  0.01%|  99.9%
79]#EH 22 21,699 0 0 31 30,331 0 0 0 0 0 0 53 52,030]  0.01%|  99.9%
80| A 0 0 20 13,846 9 13,000 1 12 22 13,914 8 7,500 60 48,272]  0.01%|  99.9%
81| =f4 0 0 28 14,700 0 0 0 0 17 9,240 0 0 45 23,940]  0.005%|  99.9%
82|51 145 2,368 183 1,663 433 5,464 465 6,604 118 2,082 184 2,357 1,528 20,538] 0.004%|  99.9%
83|41 35 53 0 246 112 5,268 184 1,490 78 4,720 1 30 410 11,807| 0.002%]  99.9%
84/ kit 34 4,017 10 147 8 1,950 225 230 0 0 32 33 309 6,377] _0.001%]  99.9%
85| 4 i 0 0 0 0 0 0 161 2,978 0 0 6 19 167 2,997] 0.001%]  99.9%
86| JEEE 0 0 0 0 0 0 0 0 0 0 86 1,253 86 1,253] 0.0002%|  99.9%
87| M 0 0 0 0 6 1,053 0 0 0 0 5 2 11 1,055| 0.0002%  99.9%
RER 153 74 0 0 109 91 181 41 0 0 0 0 443 206] 0.0000%| 100.0%
89[HR == 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%| 100.0%
90| ET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0%] 100.0%
N 3,831 3,691,996] 1,197 419,799] 3,563 2,689,861 3,558 1,212,494] 1,914 521,109] 1,297 107,786] 15,360 8,643,045 1.7%
& ar 53,5654] 290,778,529] 24,235] 29,024,712 60,602 84,874,138] 39,805] 87,954,764] 30,399] 14,917,511| 12,043 4,759,934]  220,638] 512,309,588
FE (Hah) 56.8% 5.7% 16.6% 17.2% 2.9% 0.9% 100.0%
[€EE3D) 56.8%] 62.4% 79.0% 96.2% 99.1% 100.0%
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1. 2 MLBMEDEE
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RKNWCT =T LU ZLTATFAZFAS h ko TND,

FEl MMM O X 20PN EOHNS#EMHE LmxEr /oL (£ 1.2-1(2),
FULUBRERBEL, ROWTRUBUVZLTAF LU ERD,

INOWMPBEREHEREDOL VVWEN, MEFELOGRWE & 725 ATREED & <
D EBEZDLNDENG, MMM O B &3 KX O LR D O ik & D % BT
AR SMEE L TERET D, 2L, MM OIY W 2 o k=T
VU ENRE LS MEBETASHICET ~NEAADERMEEIND, REE
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%M%%Komf@\a@%(@@)m T DAL R IV H T — DT
ABEEBNK 1.2°1 IZRTHEICEVETLEHOLNTEY, ZICEIE 4,000~
5,000GT 23K 30% % 5, b\,

Fio. NBAIZ OV TIX, ENMATIIC L D2 HNS O b o BBk B i ok &
N 122120 FELHENTEY, 100~500GT Kb EWRER L > T
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Wiz, REEHNT- 5,0006T #kic L2 HNSiiHESE LA RAELEZHAORE &%
BET D,
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£1.2-1(1) bAEICE TS5 MMMOPERICK S HNS RFE

[ ] R R (W/T)

fir woE SR (BRR

1 Ethanol 124, 082
2 Ethylene Dichloride 113, 152
3 Metyl Ethyl Ketone 50, 698
4 Nonene 42,052
5 Cyclohexane 34, 375
6 Phenol 32,400
7 Isopropy Alcohol 29, 344
8 Acetone 27,608
9 Bunkai Gasoline 15, 290
10 N-Butyl Acrylate 14, 200
11 Styrene Monomer 12, 000
12 Diisobutylene 11, 380
13 1-Methoxy-2-Propanol 10, 355
14 Ethyl Acrylate 9,574
15 n-Butanol 8,493
16 Epichlorohydrin 8, 040
17 Dimethy Formamide 6,970
18 Decen-1(a -0lefin C-10) 6,910
19 Hexene-1 4,626
20 Methanol 4,200
21 Acrylic Acid 4,000

(Hidt : TfERRpIOHE AR OFEOHROMIEREE (20 1)) P16 4 () HAMEE )
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£1.2-1(2) bAEICE T 2AMMMOBEERE CWEE

E W ik (M/T)

1 Xylene 1, 999, 866
2 Benzene 1, 503, 659
3 Styrene Monomer 1, 439, 635
4 Methanol 717, 782
5 Toluene 604, 530
6 Cyclohexane 528, 988
7 Acrylonitrile 519, 324
8 Coal tar 506, 744
9 Ethylene Dichloride 418, 217
10 Creosote 350, 358
11 Ethanol 237,594
12 Butanol 236,113
13 Acetone 222,269
14 Methyl methacrylate 211,576
15 Acetic anihydride 201, 806
16 Metyl Ethyl Ketone 200, 839
17 Vinyl acetate 197, 900
18 Propylbenzene 193, 412
19 Octanol 167,591
20 Phenol 146, 735
21 Ethlene glycol 121, 374

(st - e FEREO FECHEROVZERESE (L0 1)) Pk 16 42 (1) AAMEEY -2 —

HL)
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[fERR O LEARE O OISR OB S &

NI SRR P E ORI B D i R B Sl EE
(Fn1)]

7,000~

10,000~
10,000GT 15,000GT 20,000GT 25,000GT

15,000~

20,000~ 25,000GT

Lk

DVER6 AR (D) RAHEESIE
VR 16 4E (FE)  AASEEED IR )

HM1.2-1 FRIFEOFREEICETAINAMTIANZ o H—DRBERHNAERE

£ 1.2-2 ERMITMICEK S NS D&

VHBERAEEE (K 2.4.2-603) DEH)

BT Ty
= N 100G/TLL 500G6/TLL | |1, 000G/TLA N

5 100G/ TR i 5006/ |1, 0006/ T 2. 0006/t 2, 000G/TLA

AL LPCKR N D A 7, 855 0 451 7, 149 255 0
% 100. 0 0.0 5.7 91.0 3.2 0.0

== 19, 056 0 12, 999 4, 994 428 635
% 100.0 0.0 68. 2 26. 2 2.2 3.3

Z DOtk TN, 1, 247 0 563 447 121 115
% 100.0 0.0 45. 1 35.8 9.7 9.2

T B R<
(Hidt : TfERROOHE - EERF O SO SR OMT el
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R1.2-3 72ALEZVH—DEH

/IX\ e # b s g ER b T Bk 2R WG| RS || SRS ) | A )
%y (GT) O.W.T) |&8 o) (m) (m) (m) (m) (ps) (K’ t)
1,000 R 999.0 1,933.0 1,327 8 | 71.86 [11.00 [ 5.49 5.10 | 1,500 | 11.50
?ﬁ 3,000 kA 3,194.0 5, 568. 2 6,129 15 |104.14 [15.02 | 7.80 6.47 | 4,500 | 13.50
};L 5,000 k| 5, 266.0 9, 306. 1 9,236 13 [116.90 [18.20 | 9.80 7.99 | 4,900 | 12.70
Y 7,000 b 6,738.0 12,010. 7 13, 485 21 |124.80 |18.30 |10.85 9.06 | 7,000 | 14.00
fi 10,000 k% (10, 499. 0 16,617.0 21, 608 24 |149.60 |22.81 [12.02 8.66 | 6,200 | 13.25
# 15,000 k-7 (14, 912.0 23, 299. 0 29, 805 36 |169.75 |24.47 [12.50 9.56 | 11,500 | 16.25
~ |l20,000 %20, 760. 0 36,501. 0 44, 238 36 [176.82 |29.61 |15.17 | 11.56 | 14,400 | 15.50
jf 20,000 7|22, 587.0 39, 782. 0 47,140 26 1179.94 32.00 | - 11.20 | 14,400 | 15.00
25,000 27|25, 000. 0 41, 500. 0 50, 000 36 [183.00 |33.00 | - 12.00 | 14,400 | 15.00
N 199 R 199.8 515.0 611 3] 48.80 | 8.00 | 3.30 3.20 750 | 10.50
fift 4 299 Rl 299.0 695. 0 648 3| 52.52 | 8.60 | 3.90 3.45 900 | 10.00
/f; 499 bR 499.8 999. 5 1,140 4] 59.95 | 9.80 | 4.30 3.95| 1,200 | 10.50
7 699 Al 699.8 1,230.0 1,211 4| 67.55 [11.00 | 5.00 4.40 | 1,800 | 12.00
v 1,000 ko[ 1,076.1 2,198.5 2,309 5| 77.70 [11.40 | 5.00 4.80 | 1,600 | 11.00
(Higt - N SFEARIA LT E ORI B AL B - Pk 6 4 (F) B AV e

[fERR O LEEREOFECHEROVITEREE (LD 1)1 P16 4F (1) AAEEL - H2)
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— &35,
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2EOEED 1/570) HEsndbDET 5,
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WEICHI LT,
THICRIET 5.
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$£28 JOMIATETILORE
Tr b A TEFVERET DO, WEET L, WE - KKIEHE T VIS
RIS 2 XARCHBEMFEMFA LI LT, H#ETVERET D,

2. 1 ETILOERKS
THREATEFAOREDZDIC, HBET NI L OHEE - KRILHET L
D IEARBEE1T I,

2. 1. 1 RBETL
Wi c i L7 HNS MBI EIClBRELILB T 2 L E 2 5F & E ik
DFEOICITHAERBOBMENALETH D EWVWIBLAND, MENE T VI T Fim
RILETNVEFHAPEY THD, £, EMRZEHE THT 2720121, BRE )
L7 EEA5E (M@, Sy, Ko, Ou#lyt) @i &k O I 7K @ i
AREHFETDHLERD D200, FH _RILETMEIINEDOENARETH D,
T, EheEs e LCHMMT 2FH ZRIEET VO EFENEZ RS,

(1) FEAZ-ZRTETILOERK
Wil ZRICET BT AW IR RCER R & oWk o REN X, 3 Rou DESE)
BAXLZKENPOWBEETHILTHELNALI LD THD, ZNITERBRIEOFEKX
ThO., HoNDWENIE ST MICHMERTT . KEFMIZHMAER D,
LI X E R,

1) EFAEX (BEHORH)

aM+U8M+V8M =—g(§+Hw)%+fN
ot 0x oy

2 2
Ah(aM aM)—ltsx—lrbx
p P
N Ua—N Va—N:—g(q+Hw)%+fM
ot ox oy oy
6N 8N |
p
) EEAER CGANIKIZE SHRE)
2 2
M, Yy, M, YVQM——QQHNW£+AM6M oM,
ot a S oox dy oy
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2 2
N Ty, N Yy N Hw) C+Ah( N, N

ot o Sox o Soy oy 6y2 )
3) &R
o6 oM ON

+—+—=0
ot o0x 0oy

5) KREEAER
p=p(T,S)

ZZT MNBRERO x,y FRRATHY . KR THREIND,

M = U, (¢ + Hw)a
N =V, (¢ +Hw)a

Fro. Ug, Vg 1 iR TO x,y FWEp . KA, Hw c ilJIKE S g -
EHOMEE, £ =2V AV 30 Ah : KFERENRYELRE, tsx,tsy : ¥ 3R i D B #
Ji 71, tbx,tby : MR O BEES T a.B,y,0,y : SRE A EE. T, : BRE KR,
T, : WERmOKIE, Kh : A FiREE#EGREE. Q, : @i@ﬁ#%@ﬁﬁ(’fﬂlﬁ Q,:
BRI, ¢ MEAKOLE, p WEAKOEE . UV @ x,y 50O IR HEK
Th b,

mE. a,B,v,0 FERATEEIND,

a=[fodn, p=[gmdn, v=[f@ dn, 5=[fmegmdn, n=h/Hw
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(2) ELFHEEH

Vi R TEET DO ERFRESME L LT, FEK WM SM. T LTI
BERFETOND,

UUTFIZ&FTREMHFIC OV TRT,
Dt E®RF

ARAEFEHEETIT, HNS i F & AR & LT oM AL 8 2 e 3 5 03,
WVHMEI A DO 2 FHHET 2203 BB E2HETILNERD D,
Ihix, BHESME (BERSME) o EZHEMICL, BMROGEMEICEET 72D
Th D,

O, FEEEIEEDEBE 0SB Ak s L, 1,000m U 5 0 IE 5
TTHEI Lz, X 2.1-1 ICFHEEH OS2 R,

2.1-1 R &



QEBLEH

WAL SR, BRI Y R E R (i LRZ T KRB, FRk 4 4) ICit#l
ENTHAEBEBOHOMO OB RAMERZHRE LI,

# 2.1-1 I A O T E B %2 =T,

K2 1-18EEH (MOOFIANER)
M, ¥ S , K, O ,

2 A 1 8 i 8 T2 A & 2 A 8

146. 1 37.3 173.7 16.8 175.7 22.9 152.5 19.7
BAL . EA (). KiE (cm)
SNk E

BRET DM EABICHAT 2 EES W) (1&E)I =), 5w@)l, FE

I,

I5, LarL,

WMET — X DHFEME LRV E)INZ oW T, BHEE (1989 4F)

[ 7t 25 7 ]

ZEE), BAN) &35, b,
WA

B &2 PR Tt & FE R (E R

T —ZBHFEELTE Y ) T i & 8L S ok 3 % Rl
B AIII O 258 10~70 kn B ICALET S0, DM
DHELEZHETILERND D, £ 2T, BES (1989 4F) 2N#HA L7z 1984
~1986 F 7 ~9 H oW OO Y E (£ 2.1-2) &, FHHEOAREBH AT
DMET —Z %MW THEREZRD, W OETOFKRREZ KD,
GEE o SNY ¢ e
MEFRN ORI ZRD ORI Lm0 Y KRR E S O TRE L,
RE LW & AR 2.1-3 777,
ks AW ORI & O IR OB Th D,

TLF)N (BEA 29 A~ Fpk 13 47) JR)Il (HRFn 41 4F ~ 25k 13 4)
ZEEN (HEF 26 4~ PRk 13 45) . #5511 (B0 42 £~ Pk 13 4F)

£21-2 REEHE (1989 F) NFAEXEL - 1984~1986 F 7 ~9 ADEHRE (M*/s)

AwEll il B FR E2:- #5511
122.3 190.6 57.4 27.5 10.1
®21-3 MINRERY (FRBRE : n’/s)
=) il By 1 Z )] (=l
82.34 67.31 20.28 16.18 8.28
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2. 1. 2 MERETIL

WG & 1FMEE AR B DOIS HICE > TR ISADZHEADZ L THY . FHH
ETNLVORERFMHEE L TREEND Z EBZ N,

LFIZ, RERET VOB EICONTIRRD,

W B2k < ROBERIS ) t 1 —BICKRTEBL IR D,
1=p,CyW?

ZIT, palZZEROEE, ColdifEm OBPFEE, WITRETH S,
ks, yETE B O RAGER L TEIRA TS E L, RS 7 OGS
T EMEE S R RKDOEHRIS B E L WG EITIZRA LD,

1= paCdWZ = pwc'de2

TIT. oo W FMEAKREE, COATRRAMOETARE, USEREKETD D,
Fo. RREWHEOEFE AL T Ca=Cd & RE T 7IE, MR it s 1E kX
LD,

EXEERAT PV OBEE 2 RS B KD O BRSSO T
AT D N3 d 5, HHsy &2 RIS,

Tsx :paCdWx \/ sz + W}%
Ty =P, CyW, WS + W

ZOXoILTELNLERICEA2WBREDOMN EFKEEDOEKNT F i X
D, HNS i3 288+ 252 & &7 5, L7 - T, FHRTICHITES O ROk &
NhNIE, a2 b ICROEBELZEE LB THINAIEE RS,
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2. 1. 3 BE - KKEHRETIL

W Lt L7 HNS (2. Biffi £ TOWMEE 7 /LB X OREMRE 7 /L THHE S
NN EVBEHT 5., MEOILBESBEEE TEZ 2WME0 LI X0 iE
mETOSHBFEET D, £7-, B L7z HNS &K T 5 &, JRIC XLV KRKH
SNHINDHELRD,

WE OB D, £ L TCRKIIE#HEZ THIT 2 €7 VTR 16 4N
ETCBEEM R 2N - BB L LV E L DT,

ZOfEFR HNS O - RXIEBM THE T VICEE T2 MBI R A 5700 -
e, Wm b P IcB L ik kE Bl e TNRDAM/CME (Natural
Resource Damage Assessment Model for Coastal and Marine Environments)J
MBZELRDETNELTCEELE, B, RET VL, AFWEOWRHIZ
TR B I D 1 B A REAT L Eiyﬁﬁ%%ﬁﬁék%®*l*¢®@ﬁ$&kb
T [ 1980 4 @ CERCLA ( Comprehensive Environmental Response,
Compensation, and Liability Act : 5/ BR 52 %1 3K - #fifH - HAEE) ) L OV T 1990
£ OPA (Oil Pollution Act: MiG4E)] b & TOMEMNAZHEME LT X
AVEY = THD,

Z Z T, AR#f%ETIL NRDAM/CME €7 /v 42 5%E L L, WmbEToOWME DL
(@SN ON/E G A N = SR ATV 1 s I

B, BROEBERIZC NRDAM/CME €57 VO 2 —H — X~ =27 )V ERMNT
%o

(1) BEEHRETIL

NRDAM/CME 7 /L Clix, 7. L. . 7Z&% (%), v. &, BA, =. Ik
Be, A, AR, . KFE-HEBS, ¥ HELXZEIRL VWD, LrL, Z
NOHEHZR2TER T2 EIL, TTAEZEMEICL, SOICHAEICET IRMEZE
BT 2 EBEMNEIIE 220,

Flo, BREAVPAEREDERLEFSKZHE LR - KRB THET V%
RE UMRAT Lo TSERR 14 4R A F IR B S SR (2 38 1) 5 BR B8 2 BT A
ERHHAE 2058, Wl ETOWEORENCIT THEEk) ME%E) TR TKFE
BE| 2ZELTVWDIOHRTHD,

Z 2T, ABFZEICE VT H NRDAM/CME £V k0 OfE. @K%, OEM, R’
AL @QKEBHO4HBEZRRL TET LT D,

T, SFEHHBIZOWTRT,

OF)85
WFRETOREWME OJLEE., Mackay et al. (1980) RN ICE SV TEIE
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L 72 Fay (1971) K O Hoult (1972) O E MM RIC L - TEHET 5, 2B,

K OYLECH AR O ZALRIFIRATERIAT 5,

4/3
d_A:K1A1/3 Vi
dt A

tITFRHTH 5,

2T, AREBEomAE., KolTmBgk, Vv T E.

Q#% %
AV w7 REHMNDDRIEIBFEIZ DWW TIX, Mackay and Matsugu (1973) @ =

AT 5,
MREICBTL2RBEERTOEREBHAEIRXICIVHEST S,

K, =0.029W** DS %7 (MW +29)/ MW)"?

2T, WitEE, DIZEHBEOER, S Hy=Iy M (REMAEDOIEE

), MWIZHHAEMEDOHRBR TOENLV G+ ETH D,
-, BEBBEEIRAUCLVEHET S,

‘LT (K,PypA/RT)FMW
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Z 2T, mITIEEE N S DI E
. MWL A

ZER TIRRE, FIXIRHE S oIk o 2 a3 2 5 AF 55
EMEOHEERTOENTFETH D,

@ # - BA
WRED A Y v 7 55 AR~OBRADBRIC OV THE, B b0 Ok &

L C. Mackay et al., (1980) (k> &, WX ZzHHHT 5.
D, =K, (W +1) /(1+500"%5st)
SIX AV v 7 DRES | st 1T EY

2T, WITEE., Ko id@8., u ks,

BoWwmKEORmEITH D,
Wolff and Poels (1986) I[Z X 2WFERER ClX, WBRIEICAY v 7 2K T HFH

EMEOLE. EXRICXDFEMRITAERICTHE T D L /NaEl 3 5 @i b
DT ENREN, UTOXO RAEWHOBME KT T DM ERKD , BN ER
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ISNnTWn5s,
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ZIZTC, SIEEMRE, MWiZELS &, K XEHK (1000 TH 5,
FETOIAEMEICH LT, KfF~DEARILZ D,, D, THE LD, Kkt
~NORNIT, fAfMBEICETLIETEMT LT 5,

@KT#E

AETNTEHWR L HNS 22 < Ohi+OHEFE Y TRIA L, Kh OB EIL
PR LORERICE > THAESIN D,

Flo. KELEOMBEFMOR O EIE, JV L0+ —27FTNLOT VT
A2 (Reed,1980) #fEH L TW5d, KO HEHE (v ) IR TERIND,

v, =R"/(6D; / At)

SITRF I REREx y 2 THY . D TEHRK, A CEEEO S A 4
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1. INTRODUCTION

The Natural Resource Damage Assessment Model for Coastal and Marine Environments
(NRDAM/CME) is a tool for assessing natural resource damages resulting from minor spills of
hazardous substances or oils in coastal and marine environments. The NRDAM/CME is designed
for use under the Comprehensive Environmental Response, Compensation, and Liability Act of
1980, as amended (CERCLA) and the Oil Pollution Act of 1990 (OPA). This document describes
the installation and application of the NRDAM/CME.

CERCLA authorizes Federal, State, and Indian tribal natural resource trustees to assess and
obtain compensation from parties responsible for hazardous substance releases that cause natural
resource injuries. OPA provides trustees with similar authority in cases of oil discharges into
navigable waters. The Department of the Interior has issued regulations for conducting natural
resource damage assessments under CERCLA that are codified at 43 Code of Federal Regulations
Part 11. The National Oceanic and Atmospheric Administration has issued regulations for
assessments under OPA that are codified at 15 Code of Federal Regulations Part 990. Federal and
State trustees who conduct hazardous substance assessments in accordance with the CERCLA
regulations receive a rebuttable presumption if they proceed to litigation. Federal, State, and Indian
tribal trustees receive a rebuttable presumption for oil assessments conducted in accordance with the
OPA regulations.

The NRDAM/CME is one of the simplified "type A" procedures incorporated into the
CERCLA regulations. The OPA regulations allow any type A procedure incorporated in the
CERCLA regulations to be used for assessments under OPA as well, so long as certain criteria are
met. This document is solely intended to provide users with a better understanding of how to
install and apply the NRDAM/CME. Trustees who wish to use the NRDAM/CME and obtain a
rebuttable presumption for hazardous substance assessments must consult the CERCLA regulations
on the applicability of the model, the necessary and permissible user-supplied information, the
required administrative process, and the conditions under which the model results can be
supplemented with site-specific "type B" studies. Trustees who wish to obtain a rebuttable
presumption for oil assessments, must consult the OPA regulations.

The computer model runs on an IBM-compatible personal or lap-top computer, and is
contained on the diskettes distributed with this document. A graphical user interface allows easy
access to the model, its databases and its output.

The NRDAM/CME system includes four main submodels, as follows:

Physical fates submodel

Biological effects submodel

Compensable value submodel



Restoration submodel.

The physical fates submodel determines what happens to a chemical which is spilled; where
it goes, and how it is partitioned in the environment as time proceeds (on the water surface, in the
water column, in the bottom sediments, or on the shoreline). The biological effects submodel
determines what organisms are likely to come into contact with the spilled chemical and what the
short and long term effects of that contact will be. The compensable value submodel calculates the
value of lost or injured resources. The restoration submodel determines appropriate restoration
actions and their costs.

In this volume the installation and use of the NRDAM/CME system are described. Section 2
defines the hardware and software required to run the model system and describes the installation
procedure. Section 3 presents an overview of the graphical interface for the model system and
describes the use of features common throughout the system. Section 4 details the steps involved
in using the NRDAM/CME system to run a spill scenario and evaluate damages to the environment.

Section 5 describes some of the file types used by the system and batch processing. An appendix
presents formats for a variety of file types used by the model, and information on types of data
available for winds and currents.

The NRDAM/CME system enables the user to simulate the trajectory of a hazardous
material spill and its fate in the water, on the shore, and in the sediments. Associated damages to
wildlife and fish and to recreational areas are assessed, and the cost of restoration or mitigation is
calculated.

Embedded within the system are data for coastlines, bathymetry, and habitat types within
each location. Use of the model system relies on an easy-to-use graphical interface to make the
many complex components of the system accessible. Environmental data are user-selectable and
include the ability to enter up-to-date wind data, tidal and background currents.

The physical fates submodel predicts the distribution (trajectory) and fate (mass balance) of a
substance as a function of time for instantaneous or continuous spills from a surface source. A
library of 459 hazardous materials, including pure chemicals, crude oils and petroleum products, is
included with the model.

The first screen which appears when NRDAM/CME is run displays the main menu and a
map of the last location for which the system was used. A hypothetical session to set up a new area
proceeds as follows. The user starts the system by entering its acronym, NRDAMCME. A map
appears on the screen, with the main menu across the top. The user pulls down the LOCATION
item, then selects the coastal area encompassing the study area. The user may then select DATA

from the Main Menu. Here the user can choose among a variety of options for creating or editing



winds, currents, closures and habitats. Having created or modified the needed environmental data
sets, the user can proceed to RUN MODEL and carry out simulations.

The RUN MODEL branch of the menu allows the user to select the physical fates submodel,
or to run the biological effects and compensable value submodels using output from a previous fates
simulation for a spill scenario. Model computations are displayed on the screen as the model runs; in
addition, results are stored in files keyed to the scenario name, and are available for viewing or
printing under the OUTPUT DATA branch, in both tabular and graphical form.

Under the SYSTEM branch, a variety of system management tools are available. These are
designed to set the data path and measurement units, to manage space on the hard disk and to set

map display colors.



2. INSTALLATION
2.1 Resources Required

The NRDAM/CME system is designed to be user-friendly and use clear, concise graphical
procedures to enter data and display model output. The software is designed for an
IBM-compatible PC running under DOS with a VGA color monitor. A wide array of printers may
be used for printing graphics displays or text from within the NRDAM/CME system. Reports of
model simulations may also be printed directly from the ASCII output files generated by the model
on any text printer you normally use. ~See the discussion in Chapter 3 for details on printing.

An 80386, 80486 or 80586 machine with VGA color monitor is recommended; a
Microsoft-compatible mouse and the keyboard are employed to control the program input, execution,
and output.

The configuration required to run the model is as follows:

e[BM-compatible PC

¢DOS 3.3 or higher

80386, 80486 or 80586 processor

eMath co-processor

e1.4 MB 3.5" floppy disk drive

o4 megabytes of RAM with 540 KB of conventional memory available

eHard disk with 75 MB of available space

¢VGA color monitor

eMicrosoft-compatible mouse and mouse driver software

NRDAM/CME may be run from Windows version 3.1, however this reduces the amount of
memory available to run the models and in some cases may result in unpredictable effects such as
lockup. Thus, it is recommended that Windows not be open during operation of NRDAM/CME.

Many simulations have been run from Windows 95 without any apparent problems.

2.2 Standard Installation

The NRDAM/CME system is designed to be run from a hard disk. Before proceeding
further with the installation, check to make sure that your hard disk has a minimum of 75 MB
available to load and run the model.

You must first install the model from the diskettes distributed with this manual, as follows:

Before installation, examine the set of diskettes. Notice that the model system is provided
in several parts and that these parts are each installed separately. They include the model and
database, the locations, and the documentation. Install the model first, then install the locations.

Installation of the documentation is optional.



To install the model from floppy drive A:
Insert NRDAM/CME Model Disk 1 in drive A:
At the DOS prompt, type
A:INSTALL < Enter >
You may designate any floppy drive letter in the above procedure. For example, if you are
installing the diskettes from drive B: you would type the following at the DOS prompt:
B:INSTALL < Enter >
At this point, a menu-driven procedure is initiated which installs the program. Follow the
directions presented on the screen; when the installation menu appears, choose the first option:
"Install NRDAM/CME" to install the program. The routine will display the amount of space
needed for successful installation, and a list of all system drives. Drives in white have enough free
space for a successful installation. Drives appearing in gray do not. Choose a drive with enough
space and press <Enter>. Installation of the system will then proceed. You will be prompted to
insert additional NRDAM/CME disks during the installation procedure. When all program files

have been installed, repeat this installation procedure with the location data disks.

2.3 Directory Structure

A new sub-directory is created in your hard disk's top level (root) directory called
NRDAMCME; this contains the model itself and the associated databases (see Figure 2.1). Note
that the initial installation may not create all of these directories. The model will create them as
they are required when appropriate new files are to be stored. About 50 MB of disk space is
required for the installation of the model and locations; an additional 15 MB of disk space should be
available to run applications of the model (the actual space required for model runs will vary
considerably with the types of scenarios that are run). The documentation requires an additional 10
MB of disk space.
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2.4 Trouble Shooting
Questions that may arise:

Question:When I type in the installation command I get an error message similar to "Error reading
drive A: Abort, Retry, Fail".

Solutions:Either you've gotten a defective disk or your floppy disk drive reads the wrong density
of diskette. Diskettes come in two densities: Double density and high density.
Because of the amount of data used, NRDAM/CME is only distributed on high
density diskettes. If this is your problem you need to install NRDAM/CME on a
system with high density disk drives and then use a commercially available
backup or file transfer program to move the system from one PC to the other.

Question:] installed the NRDAM/CME system. The installation seemed to work just fine but
problems developed when the system was started at the end of the installation
procedure.

Solutions:If you get an error message which includes the phrase "floating point not loaded," or
"floating point error" then your PC does not have a math co-processor or it is
malfunctioning. The only solution for this is to install a functioning math
co-processor in  your PC or install and run the model on a 386 PC which has a
functioning math co-processor; a 486 or 586 PC does not need a math
co-processor as this is built into the machine's CPU chip.

Question:My PC just hangs when the NRDAM/CME command is given.

Solutions:It could be that you do not have a VGA monitor. If this is the case you will need to get a
VGA graphics card and monitor in order to run NRDAM/CME.

Question:Most of the system seems to work just fine, but some modules either hang my PC or
behave oddly.

Solutions:You might not have enough free memory (RAM) to run some of the submodels. Run
CHKDSK to determine the amount of free memory you have and make sure you
have at least 540 KB free. Some submodels do require this much memory to
work properly. If you do not have enough free memory, try to make more by
removing any memory resident programs (also known as TSRs) such as network
drivers or loading them into high memory.

Question:My PC has additional memory (e.g. 1-8 MB) added to RAM. Can I use the extended
RAM to run the model?

Solution:This version of the NRDAM/CME system is designed to take advantage of extended
RAM.
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3. COMMON USER INTERFACE FEATURES

Several user interface features are used throughout NRDAM/CME for such purposes as data
display and file specification. The use of these features is described in detail in this section, and
only briefly under the model options that use these features.

Either the keyboard or mouse may be used to select menu options and respond to queries.
The mouse may be used to select the desired option or response as described in Section 3.1. The
keyboard may also be used, either by moving to the desired option using the arrow keys then
pressing ENTER, or by typing the highlighted letter of the menu option or response (e.g., press Y to
select Yes).

In forms which have OK and ESCAPE (or ESC) buttons at the top, these actions can be
initiated by using the mouse to click on the desired button. From the keyboard the OK option can
be selected by pressing the CTRL and ENTER keys simultaneously. Press the ESC key to escape.

Most processes in NRDAM/CME can be halted by pressing the ESC key.

3.1 Using the Mouse

The mouse is used to select menu options and for many of the data entry procedures. To use
the mouse move the arrow cursor which appears on the monitor to the desired position and click the
left button of the mouse. The term “click' is used throughout the text to indicate the mouse button is
to be depressed and released. If the option requires the button to be held down, it is specifically
stated. The left button is always used unless otherwise noted.

The mouse may be used to move some objects by "dragging' them. To drag with the mouse,
place the cursor over the object to be moved, depress the left mouse button and hold it down.

Move the object to its new position, then release the mouse button.

3.2 Zoom

The model options which involve the display of spatial features (specifically, viewing
environmental data, entering the spill location, and viewing model predictions) allow the capability
to window areas of specific interest. To access this capability, click on the ZOOM option of the

sidebar at the right of the monitor screen. The following sub-options will appear:

CREATE WINDOWmakes a new window inside the current map. Use the mouse to describe a
rectangle within the map window defining the new zoom window by
clicking the lower left and upper right corners. Note that when
viewing mapped data, the zoomed area displayed maintains a fixed
aspect ratio. This is done to keep the shoreline and displayed data
from becoming highly distorted, as would be the case if the height
and width of the zoom box were widely different.



ZOOM INallows you to return to previous zoom windows created using the "create window"
command. Each time you select the ZOOM IN sub-option, the
zoom window created at a larger scale than the one you are currently
viewing will be displayed. You can zoom in to any number of
previous zoom windows.

ZOOM OUTreturns you to the previous smaller-scale zoom window created using the "create
window" command.

UNZOOM ALL returns the map to its original (default) scale.

GLOBAL PANallows you to move the zoom window to a different area on the base map. You must
already be zoomed into an area before selecting this option. A
display box will appear showing the entire base map with a box
around the area you are zoomed into. Click on the ESC button to
leave the GLOBAL PAN mode without changing your window.
Click on the PAN button at the top of the box to move to a new zoom
area. Use the mouse to reposition the box and click to set the
location. Your map display will then change to the newly selected
position, remaining at the same scale as the previous zoom window.

PAN PT — PTre-orients the zoom window. For example, if an island appears in the lower left
corner of the map and you want it in the center of the map, use this
option to re-orient the window maintaining the scale. Click first on
the point you want to move (in this case, the island). Then move the
mouse to where you want the island to appear on the new display (in
this case, the center of the screen) and click. The new zoom window
will be displayed.

REDRAW is used to redraw the map, erasing any data displayed. REDRAW does not
modify the scale of the displayed map.

When NRDAM/CME draws a new view of a location for the first time, it creates a file of
that view (a *.PCX file) so that it can redraw rapidly. Thus, each new view will take noticeably
longer to draw than a previously-drawn image. This applies, for each location, to the opening
screen, to the full map view and any zoomed-in windows, and to insets such as in the wind module
or the map inset displayed by the F9 key. Whenever each view is drawn for the first time it may
seem to draw slowly. This also applies when the map colors are changed. Because color is an
element of the *.PCX file, old files are erased when map colors are changed and each new view will

require that a new file be created.

%3-2



3.3 Selecting a File or Item

At several points you will be asked to select a file or an item. Two standard formats are
employed for selection. Menu sub-options are displayed as a number of push buttons. Click on
the button of your choice to select a sub-option, or click outside of the buttons to escape from the
selection process.

A second format used when a file name/item is required is a window which appears listing
the files/items available with the default option highlighted. To select one of the options, either
click the mouse on the name of the file/item you wish to use or use the up/down arrows of the
keyboard to move through the list. To leave the list without selecting a file/item, click the mouse
on the ESCAPE box at the top of the list or press the ESC key.

In some selection windows, more than one simultaneous choice is possible. Clicking on an
option will turn a checkmark on or off next to that choice to indicate its selection or deselection.
The ENTER key may also be used to toggle selections on or off. Use the OK button on the form or
the CTRL and ENTER keys on the keyboard to complete the selection.

To search the list for a particular file name/item, click on the SEARCH box at the top of the
list. You will then be asked for a text string to search for. The search feature is not case sensitive
so you do not need to reproduce the case of the string for which you are searching. Enter up to 12
characters and press ENTER from the keyboard to start the search. If the characters are not found,
a message will appear to that effect. The search only takes place forward of the present location in
the list, so you should first press the HOME key if you wish to start the search at the top of the list.

If the list contains more files/items than fit in the window, an up/down scroll bar with arrows
will appear to the right of the names. Use the arrows to move through the list by clicking the
mouse on either the up or down arrow. Each click of the mouse will scroll the list by one file/item.

Alternatively you can use the up/down arrows, and the PAGE UP, PAGE DOWN, HOME, and
END keys on the keyboard to move through the list. Note that the elevator between the up and
down arrows to the right of the list will move as you scroll through the list to show your relative
position. By positioning the mouse on the elevator and holding the left button down, the elevator
can be moved to the top or bottom of the list. When the mouse button is released, the displayed list
of files/items will orient itself with the elevator's position. This feature allows you to rapidly move
to the top or bottom of the list (or anywhere between). Clicking the mouse in the sidebar above or

below the elevator will page up or page down the listing.
3.4 Selecting a Number

A standard format is used when it is necessary to specify a number (e.g., number of days,

time increment). A box appears in which the default value is shown. To the right of the default
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value are up and down arrows. Click on the up/down arrows located to the right of the default
value to increase or decrease the time increment shown. Click on the OK button when satisfied
with the number shown in the box.

Alternatively, the keyboard may be used to change the default value. Enter the desired
number from the keyboard and press ENTER (or click on OK) to continue.

Whenever the model asks you to select a number, there will be a range of possible values.
You will not be able to use a value outside these limits. If you enter a value outside the range, the

computer will sound a warning tone, and you must enter a new value.

3.5 Viewing Text

A text listing facility displays text (such as system help, and model output summaries). A
maximum of 25 lines of text are displayed at one time. For longer documents you can scroll
through pages of text by pressing the PAGE UP and PAGE DOWN keys from the keyboard.
Alternatively the mouse can be used to move through the text by clicking within the vertical bar to
the right of the text. A box (elevator) inside the vertical bar indicates your relative position in the
text. By positioning the mouse cursor on the elevator and holding the mouse button down, you can
move the elevator up/down to move toward the top/bottom of the text. When you release the
mouse button, the text will reposition itself to align with the relative position of the elevator. You
can also click on the up/down arrows above and below the vertical bar to scroll through the text line
by line. The HOME and END keys from the keyboard will bring you to the top and bottom of the
text file, respectively.

Three options are selectable at the top of the text display form. The ESCAPE option is used
to stop viewing text and return to the menu. Click on SEARCH to scan (forward only) through the
document for a particular word or phrase. If you are in the middle of the document and wish to
search for earlier occurrences as well, press the HOME key before selecting SEARCH. After you
select SEARCH, you will be asked to supply the text string to be located. Once the text has been
entered, press ENTER from the keyboard and the first occurrence of the string will be highlighted.
To find the next occurrence, click on SEARCH and then press ENTER again to keep the previous
search sequence. If the word(s) for which you are searching are not in the document, a message

will appear to that effect. The PRINT option is used to send the entire text to the printer.
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3.6 Use of Function Keys and Control Keys

The keyboard function keys are used in various menus within NRDAM/CME.  The
function keys are not active in the main menu. The function key capabilities may be accessed
either by pressing the desired function key or clicking on the function key box at the bottom of the

monitor display.  The uses of the function keys are as follows:
F1 -HELP: accesses a help document specific to the module you are working in. Use the
scroll and text search features described in Section 3.5.

F2 -DISPLAY OPTIONS: changes the options displayed on maps. A listing will appear
displaying the options available for the map you are viewing. A check mark next
to the option indicates it is turned on. Click on the desired options to toggle them
on/off. Click on the OK box at the top of the list to exit, saving all checked options as
the new defaults.

F3 -DISTANCE: determines the distance between two points. When you select this
option, the cursor will change to a cross. Position the cross over the first location
and click the mouse to fix the point. Then move the cursor to the second location
and click the mouse once more. The distance between the two points on which you
clicked will be displayed. The units of the measured distance are set under the
SYSTEM — SYSTEM PARAMETERS option of the main menu to be either
kilometers or nautical miles. Click the mouse a third time to erase the distance
display.

F4 -COLOR KEYS: to display a color key. Select the key to be displayed from the list
which appears. A box outline will appear on the monitor. Use the mouse to move
the box to the desired location, and click to set the position. A key explaining the
significance of the colors used will be displayed.  Color keys may be repositioned
by dragging with the mouse cursor. They may be removed from the screen by
clicking in the button at the upper right.  The list may include the following keys:

HABITATS.KEY - A key of all the habitat types that have been used for the current location.
HABNAMES.KEY - A key of all the habitat types that are available for use by the model.
TRICOLOR.KEY - a key of the colors selected to display chemical surface and subsurface
trajectories in the model output. These colors may be modified under SET
DISPLAY COLORS in the OPTIONS submenus of the model output.
DEPTHS.KEY - A key of colors used to display depths in the Depth Grids (Key F8).

CONC-PPB.KEY - a color key for the CONCENTRATION display of the model output in terms of
the most recently run chemical.
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SPILMASS.KEY - a key of spillet mass for color-code spillets (when that option is selected) in the
trajectory output.

ICETYPE.KEY - A key of colors used to display percent ice cover.

F5 -POINT LOCATION: to get the latitude (N-S) and longitude (W) location of the point
indicated by the mouse cursor. The latitude and longitude are displayed at the lower
right of the screen. Press the F5 key to get the location displayed in degrees and
decimal minutes. Press F5 again to get location in degrees, minutes and seconds;
and again to get decimal degrees. Repeatedly pressing the F5 key will loop through
this sequence of display units. The location shown is the position at the center of
the cross-hair cursor. Move the mouse to change the cursor's position. Click the
left mouse button to label a location in degrees and decimal minutes. Click the right
button mouse or press the ESC key to leave the location mode.

F7 -WORKING LOCATION: to change the current location. Select the desired location
from the list of available locations which appears.

F8 -DATA DISPLAY: to display environmental data on the base map. Select the type of
data to be displayed from the options which appear.

F9 -WINDOW LOCATION: to display an inset showing the whole study area with a box
around the area you are currently zoomed into. The box may be moved by dragging
it with the mouse and its size may be altered by dragging the button in the lower right
corner.

F10 -PRINT: to send the graphic display on the screen to the printer or to a .PCX file. If
you select the printer, a form will appear asking you to specify the type of printer
along with a variety of other options such as image width and resolution. Click on
the printer field or press ENTER to get a list of printers. If you select the .PCX file,
a box will appear in which you must enter the name of the file to be created. It will
be given a .PCX extension and be placed in the ¥NRDAMCME directory. To quit
from either print function without printing, press the ESC key.  This function only
prints a copy of the screen image. Do not use it to print text files. When viewing
text files on the screen, they may be printed by clicking on the ‘print’ button at the
top of the text viewing window (Section 3.5).

These function keys are not enabled in some modules. If a function key is not enabled for
the particular module in which you are working, you will get no response when pressing that key.

Ctrl Keys - Certain keys when pressed simultaneously with the Ctrl key allow the user to
switch between NRDAM/CME modules or to view environmental data. Pressing Ctrl-F1 or Ctrl-H
will list the functions accessible from these special keys. Note: Not all Ctrl key functions are
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applicable in all NRDAM/CME modules. If a ctrl key is not enabled for the particular module in

which you are working, you will get no response when pressing that key.

CTRL-H Listing of ctrl key functions (or CTRL-F1)
CTRL-G Grids ( habitat grids)

CTRL-D Depths (depth grids)

CTRL-T Tides & Currents

CTRL-M Map Coastline

CTRL-K Color Keys

CTRL-W Switch to a different NRDAM/CME module.
CTRL-E Text Editor

CTRL-X Exit to DOS

3.7 Data Entry Forms

Throughout NRDAM/CME, forms are used for data entry. The forms contain a number of
fields for entering data. Move between fields by pressing the ENTER or TAB keys to move
sequentially. Click the mouse on a specific field to jump around the form. When you fill in one
field, you will automatically be moved to the next sequential field.

Four types of data can be entered on forms, but each field accepts only one type of data. The

four types are:
echaracter - any combination of letters, numbers and characters.

. whole number - any non-decimal number (integer).

edecimal number - any number (real), the decimal point is not necessary unless the value is
less than 1.0.

emultiple choice - the choices are listed for you. Multiple choice fields are designated by a
button with a triangle in it which appears only when you're in the field. When you
click or press ENTER, a list of available choices will be presented, either as a
scroll-bar list (Section 3.3) or as a push-button list.

Number fields have a range of acceptable values associated with them. If you enter a
number outside the acceptable range, a beep will sound and you must enter a valid number before
leaving the field.

At the bottom of the form, a help message will appear specific to the field you are in. It will

prompt you for the type of data required. In some forms, additional information or help about the
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data expected will be available by either pressing the F1 key on the keyboard when the cursor is in
the appropriate field or by pointing to the field with the mouse and clicking the right mouse button.

To exit from a form, saving all the data entered, click on the OK box at the top of the form,
or press the CTRL and ENTER keys simultaneously. To exit the form without saving any of the
data entered (i.e., keeping the initial values), click on the ESC box or press the ESC key.

3.8 Information Messages

Two methods are used to provide information about your status or deliver help or warning
messages.

The bar across the bottom of the NRDAM/CME display generally shows buttons that allow
you to access the function keys using the mouse. In some modules, however, the bar is used to
inform you of the status of calculations or to prompt you through a process.

Information bars also appear within the map display to signal the end of calculations or to
deliver warning messages. These bars will remain in place until you click the mouse or press any

key to clear them.

3.9 Data Display Box

A data display box is used in many modules for displaying data additional to what is shown
on the underlying map. The GLOBAL PAN and the F9 key window location option are examples.

Both the size and location of the box may be manipulated. To change its size, position the
mouse cursor over the lower right corner button. Holding the mouse button down, drag the corner
to expand or contract the size of the box. Release the button when the desired size is reached. To
move the box, position the mouse cursor on the edge of the box. Holding the mouse button down,
drag the box to its new location, and release the button.

To erase the data display box, click on the ESC button inside the box, click the mouse
anywhere outside the box, or press the ESC key. Other buttons besides ESC may be used in the
data display box depending on its application. If so, their functions are discussed elsewhere in this

manual.
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4. USING THE NRDAM/CME SYSTEM
4.1 Preparation

A series of steps are involved in setting up the model to simulate a spill and evaluate the
resulting damages. Aside from actually installing the model system on a suitable computer, the
first step a user must undertake is to collect all the relevant data to be used to set up the model.
Important data inputs include a variety of types of information which will come from diverse
sources:

(1)spill location
(2)date and time of the spill

(3)chemical spilled, including its physical and chemical form
(4)Volume and time-course of release

(5)Wind speed and direction during and following the spill
(6)Tidal and background currents over the area affected

(7)Amounts, times and locations of spilled substance removed from the water surface and
shoreline by cleanup efforts

(8)Time of high tide nearest the spill time and the tidal range

(9)Air and water temperature

(10)Suspended sediment concentration and settling rate in the water column
(11)Implicit price deflator for the gross natural product for the data of the spill
(12)Closures of fishing, shellfishing, hunting, and beaches

(13)Ecological habitats throughout the area affected

While it is essential for the user to provide values for many of these inputs, the model system
will function without some of them and will provide default values for some others. Users who
wish to obtain a rebuttable presumption must consult 43 CFR 11 to determine the required extent
and format of user-supplied information. With data in hand, it is now possible to start
NRDAM/CME, create or edit the appropriate data files needed, and run a simulation.

To run NRDAM/CME go to the top level directory ¥NRDAMCME and type NRDAMCME.

The main menu will be displayed across the top of the monitor display. Access to all the features

of NRDAM/CME is provided through the main menu. A brief summary of the main menu is



provided below; detailed information is given in the appropriate sections which follow.  Options
may be selected by clicking on the desired option, by pressing the highlighted letter, or by using the
left/right arrow keys to move to the option (up/down arrows to move to a sub-option) and then
pressing ENTER.

4.2 The Main Menu
NRDAMCMEgives a brief overview of the NRDAM/CME system.
LOCATIONallows you to select the area to which the model will be applied.

DATAhandles data entry and editing. Data such as the model grid, currents, etc. can be displayed
by pressing the F8 key while in most map modules.

RUN MODELcontrols model setup and execution. Sub-options allow you to select the mode you
want to run.

OUTPUT
DAT Acontrols viewing previously run spill simulations.

SYSTEMallows the user to specify system-wide parameters, and perform file operations.

HELPprovides help on common user interface features and functions found throughout the
NRDAM/CME system.

QUIT leaves the model system and returns to DOS

Each of these options is described in more detail in section 4.4. It will help to understand
these details by first briefly describing the whole process of setting up and running a model

simulation.

4.3  Setting up and Running a Case

The system is up and running, with the main menu on the screen. Click on LOCATION
and select the geographic region where you will be working. Most data types in the model are
location-specific, so it is important to carry out all work in NRDAM/CME with the location in
which the spill occurs selected. For instance, a wind file created in the east coast location will not
be available for use in a west coast simulation.

A simulation cannot be run without a time-specific wind file. The next step is to select
WINDS from the DATA submenu. Here, select New wind, and enter the wind data for the time of

the spill event, creating a file that will be selected later when setting up a spill scenario. The details

“4-2



of this process are discussed below in Section 4.4.3.1. Creation of a wind file is quite simple once
the data are acquired. If the wind record is very long, it may be more practical to enter the wind
data into an ASCII text file and use the wind module to import the data into the format used by the
model. This is discussed in Section 4.4.3.1 and the format for the ASCII file is shown in Appendix A.

The next step will be to create a file containing background and/or tidal current data for the
area of the spill. This is not essential (i.e., the model will run without a current file) but if there are
any known currents in the area, they should be included as part of the simulation. Select MAIN
MENU, then DATA — CURRENTS, and the currents utility will be loaded. You may now
proceed to create a current grid and enter the current data. This is discussed in Section 4.4.3.2.
Creating good current files may require more practice than wind file creation. A number of steps
are involved and more care needs to be taken to ensure that data are being entered accurately. Note
also that in most cases, good current data will be much more difficult to acquire than wind data.
Sources of current data are discussed in Appendix C of this manual.

If specific data were collected on closures of fishing, shellfishing or hunting areas, or
beaches, then now is the time to enter that data. From the main menu, select DATA —
CLOSURES. This is a simple procedure, clearly directed by prompts in the closures module. It is
described in Section 4.4.3.3.

NRDAM/CME contains an extensive habitat database which is contained in a grid system,
which is the actual domain within which the model runs. There is no need for the user to enter
habitat data to run a model simulation as the data has already been entered, however, many
assumptions were made in the creation of the existing database. Users with detailed local
knowledge of an area may find that specific areas of the habitat database do not agree with the
known habitat distribution. In that case, it will be desirable to edit the habitat grids. In any
module except winds, zoom in to the area where the spill occurred (Section 3.2) and view the habitat
grids using the F8 key: Habitat Grids — Habitat Data. The habitats will be displayed with each
distinct habitat type represented by a different color/pattern. Display the key to habitat types using
the F4 key: HABITATS.KEY. If the habitats in the existing database are inconsistent with the
known habitats in the area, use the habitat editor to edit them. From the main menu, select DATA
— HABITAT EDITOR. Refer to Section 4.4.3.4 for a description of the use of the habitat editor.

All of the remaining setup steps take place in the Run Model module. From the main menu,
select RUN MODEL — PHYSICAL FATES. If cleanup efforts removed significant quantities of
spilled chemical from the water surface or the shoreline, then the next step is to create a cleanup file.

Select set Cleanup from the side menu and proceed to enter cleanup data following the instructions

in Section 4.4.1 under CLEANUP. Cleanup files will store information separately for water
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surface and shoreline cleanup and specific to as many time and space windows as the user specifies,
so it is useful to get detailed cleanup information.

The next step is to tell the model system where the spill occurred. There are two ways to do
this: locate the spill site with the mouse, or enter the latitude and longitude into the Spill Information
form. Where the spill is close to land, enter the spill location using the mouse. Display the habitat
grids (F8: Habitat Grids — Habitat Data) while zoomed into the area of the spill. The model sees
these grid cells, not the shoreline that is normally viewed to help orient the user. Thus, the spill site
should be located relative to the habitats rather than to the shoreline. (It is sometimes helpful to
draw the shoreline over the habitat grids, using CTRL-M, to help make clear what is represented by
the grids.) Select spill Locat., place the cursor over the spill site and click.

The final steps will be to fill out the Spill Information form and start the model. Select set
Scenario and the Spill Information form appears. Enter a name for the scenario to be run, enter the
latitude and longitude of the spill site if it has not already been selected with the mouse and enter the
data and time of the spill. Also, give a description of the scenario, the volume spilled (and units)
and the duration of the spill, and the time of high tide. From lists, select the chemical spilled, the
winds, currents and cleanup files to be used and whether or not to use ice and to follow the fates
(trajectory and weathering) calculations with the biological calculations. Section 4.4.4 describes
this in more detail. When the form is filled out, click on OK or press CTRL-ENTER and the
Environmental Variables form appears. Enter temperature and suspended sediment data (use the
defaults if these data are lacking) and click on OK (CTRL-ENTER). Enter the appropriate economic
factor in the next form, then indicate whether or not to use a closure file and select the file if so.
When asked if you wish to run the model now, click yes (press Y) and the fates calculations will
start. These calculations vary widely in the time to completion. Runs from beginning to end, with
biology and economics, may take as little as 10 minutes or in excess of 24 hours. This will depend
on your hardware, the chemical spilled, and the size and location of the spill. When calculations
are complete, the program will return to the NRDAM/CME graphic interface in the OUTPUT
DATA module.

To view the output from the model run, from the main menu select OUTPUT DATA —
MODEL RESULTS (if you are not already there). Click on Scenarios and select the scenario
name of the case to be viewed. Zoom into the area of interest. To view displays of the
distribution and fate of the spilled chemical, select Fates. Here, you can view graphical displays of
the spillet (surface slick) trajectory, dissolved chemical distribution, or concentrations of dissolved
chemical in the water column or the sediment. There is also a text record of the results of the fates
calculations over the time course of the spill. To view text files of the biological impact and

damages calculations, with or without restoration, select Bio/Econ. Several levels of detail are
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available. Select Assessmnt Rpt to create a file containing all the inputs and text summaries of the
model run which serves as a documentation of the scenario.

The above discussion only gives a quick overview of the steps involved in setting up,
running and viewing a spill scenario. There are many details and options along the way which
have not been discussed. Section 4.4 describes each of the Main Menu options in more detail with
instructions on how to use each of the modules and how to manipulate the graphical interface to

provide the most information of interest to the user.

44 The MAIN MENU Options
44.1 NRDAMCME

Selecting the option NRDAMCME — ABOUT NRDAMCME will bring up a text file
giving a brief overview of NRDAM/CME's capabilities and usage. View the text as described in
Section 3.5.

4.4.2 Location
Select the option LOCATION — CHANGE LOCATION to get a list of the geographic
areas provided with NRDAM/CME. The location you are currently working in will be highlighted.

Select a new location as explained in Section 3.3 or ESCAPE to leave your location unchanged.

44.3 Data: Entering and Viewing Data

Several sub-options are available under DATA which allow you to enter or modify
environmental data for model simulations. These options are described in the sections below. To
view other data used by NRDAM/CME such as the grids, currents, or habitat types, press the F8 key
from any map module. You will then be asked to select the type of data to be displayed and for the

file containing the data.

4.4.3.1 Winds

To access the wind entry option select DATA — WINDS from the main menu. The wind
entry option allows you to view existing wind data in text or stick plot form, create new wind
records, and revise existing wind records. Wind data are saved specific to the location you were in
when selecting the DATA — WINDS option. This location can be changed with the use of the F7
key when you are in the winds option. The location is shown in the lower right corner of the

monitor. Appendix B contains a brief listing of sources of wind data.
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Note:

1)Winds are specified using the meteorological convention. That is, you specify the direction from
which the wind is coming. The wind series is displayed in a stick plot form at the
bottom of the screen in an oceanographic convention, showing the direction toward
which the wind is blowing. The color of the stick plot vectors is purple for winds
with any westerly component, yellow for winds with any easterly component, and red
for winds due north or south.

2)A wind is time-specific; the time period covered by the wind record must correspond with that of
the spill in which it is used. If a wind record ends before a spill scenario is complete,
the model will calculate stochastic winds to complete the scenario using values from
the environmental database as mean values for speed and direction.

There are two basic approaches to creating new wind files. One is to enter data line by line
within the wind entry screen. The other is to enter the data into an ASCII text file and use the wind
entry module to import that file into the format used by NRDAM/CME. The latter approach will
be discussed later with the other ASCII options.

To enter wind data using the wind entry screen, select New wind.
eComplete the form which appears, specifying the wind file name, a description (optional), and
the date the wind record starts. Help is given at the bottom of the form. Click
on OK to continue, or on ESC (or press the ESC key) to return to the sidebar
options.

oIn the next form, choose the hourly time increment: each wind value you input is
assumed to occur for this length of time. The allowed increment range is
between 1 and 48 hours. Enter the desired value as explained in Section 3.4.
Click on OK or press ENTER to select the value shown.

Notice that the buttons on the side menu have changed and that the fields in the windows
on the left side of the screen now contain values. You may enter wind data using either the

mousse or the keyboard:
eMouse - move the cursor arrow inside the sectored circle. Wind direction may be
specified in 10 degree increments. Wind speeds of 0 to 30 knots are specified as
the mouse is moved away from the center of the circle. The speed and direction
corresponding to the arrow's position on the circle are shown in the upper left
corner of the monitor. When you have the desired speed and direction, click the
left mouse button to enter the data into the wind file.

eKeyboard - select Manual from the sidebar. A form will appear on which to enter the
direction and magnitude of the wind. Direction is input in degrees from North.
The wind speed is in knots (maximum 120 kts). Use the keyboard to enter the
desired values in each field; click on OK or press the CTRL and ENTER keys
simultaneously to add the entered data to the wind file for one time increment.
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Continue this procedure until all the wind data have been entered. Then click on
ESC or press the ESC key to return to the sidebar options.

Note that, for either entry method, the current time in the wind file is updated in the lower
left window and a stick plot representation (in oceanographic convention) is displayed at the
bottom of the screen. When all the wind data are entered, click on Save to save the file and
return to the opening wind menu.  You may at any time click on No save to escape from data
entry to return to the opening wind menu. All data entered will be lost.

While entering wind data, several editing options exist as buttons on the side bar:
Increment - to change the time increment for entering data. This may be changed at any time
during an editing session, whether entering or altering wind data.

Rewind - to move backwards in time in the wind file. Each selection of the REWIND button
will erase the last record in the wind file spanning the selected time increment.

Forward - to move forward in time in the wind file. = Each selection of the FORWARD button
will move forward in the wind record by the selected time increment. You may
only move forward as far as you have rewound.

Append wind - to add data from an existing wind file to the end of the working file. ~Select the
desired wind file. Only data in the selected file which fall after the last time
entered in the working file will be appended to the working file.

In order to edit an existing wind file, select Edit wind from the opening wind menu.

eSelect the wind file you wish to view/edit from the list of existing wind files which
appears. Click the mouse on the desired file name. The wind data in the file
will be displayed in stick plot form.

eChoose the time increment (1 - 48 hrs) in which data are to be input and edited.

You can now add to or revise the data in the file either using the mouse or manually, as
described above. All of the options described above, such as Rewind, Forward, and Append
wind may be used to edit the wind file. When done editing, click Save to save the edited file or
No save to escape without altering the file.

The final option available on the opening wind menu allows a variety of ASCII

manipulations of wind files. Select Ascii and the following four options appear in a submenu:

List Wind File - allows you to list a wind file in text form. When LIST WIND is selected, a
window containing the available wind files appears. Click on the desired file. A
window will then appear which displays the wind data in text form. View the data as
explained in Section 3.5.



Import Ascii Wind - puts external wind data in ASCII format into the binary format used by
NRDAM/CME. The ASCII file of wind data must have an . ASW extension and be in the
NRDAMCME¥CONVERT directory. The expected format of the file is given in
Appendix A.

To use the Import Ascii option, select the ASCII wind file name (.ASW extension) from the list
that appears. Once you have selected a file, a window will display some information
about the file, including the first few lines of wind data. You will be asked to select the
units in which the wind data were entered into the ASCII file. The ASCII file utility can
import wind data in units of knots, miles per hour or meters per second. A new form
then appears on which to specify the filename that will be stored in NRDAM/CME
format. The name can be any 8 character name, including the same name as the ASCII
wind file. The new file will automatically be given a .WND extension.

Export Ascii Wind - puts the internal binary wind data format into ASCII format for export
from the NRDAM/CME system. Winds can be exported in units of knots, miles per
hour or meters per second. The file will not be labeled with units so it is important to
remember and note which units were selected.

Edit Ascii Wind - provides a listing of an ASCII wind data file and allows modification of the
data.

The following function keys are operable in the DATA/WINDS menu, and function as described

in Section 3.6:
F1 -displays help text.

F7  -changes the current application area. Wind data are stored specific to the
location for which they were created.

F10 -allows you to print the screen display on your selected printer.

4.4.3.2 Currents
From this module you can enter currents to be used by NRDAM/CME's spill trajectory

and fates submodel. Both tidal currents (time varying) and background currents (time
invariant) may be input. All currents are spatially variable. The process of current file
creation has been simplified to allow rapid, easy generation of a current field without requiring
the user to understand all the underlying details. Sufficient flexibility is incorporated into this
process to allow the user to modify the resulting files as needed to obtain the required final result.

On-screen prompts guide the user through this process. Refer to Appendix C in this volume
for a discussion of sources of current data.

The steps involved in creation of a currents file are:
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1)  Setup the screen image.
2)  Create a grid and edit it, if needed.
3)  Draw background current vectors, and edit them

4)  Draw tidal current vectors, and edit them.

On the Main Menu, under DATA, select CURRENTS. The data entry process will be
simpler if, at this point, the screen and display options are set up appropriately. Use the Zoom
option to set the screen view to the area of interest, a view just large enough to encompass the
entire current field. Next, under Options, select Set Scaling/Color and adjust the scaling of the
current vectors to a size consistent with the magnitudes of the currents to be entered. This may
be different for background and tidal currents; adjust the scaling for whichever you will be
entering first. The procedure for adjusting vector scaling is given later in this section.

Making the above adjustments requires a certain amount of experience with the use of the
current generation utility and with the effects of currents on the results of spill simulations.

To initiate the process, select Grids from the side menu and select New Current Grid.
Provide an appropriate file name at the prompt (up to eight characters, no extension). You will
then be prompted to outline the grid frame, i.e., the area within which currents will be created.
Click on the opposite corners of this area with the mouse. The area will then be divided up into
grid cells of appropriate size, with the land and water areas defined. Land cells will be dark red
and water cells will be blue (or whatever water color is selected under SYSTEM/SET MAP
COLORS). This process may take several seconds to a minute or more.  Check to see that
water and land are properly identified. It is normal for the shoreline edges to be somewhat
ragged, and that will be fixed during editing, discussed below. If very large areas of water are
displayed as land or land as water at this point, however, it may be simpler to define the grid area
again as a new grid.

The appropriate area of coverage for the current grid should be as small as possible to get
the best grid resolution (and minimize the work invested in creating it) but it must cover the
entire area affected by a spill. If a spill’s trajectory carries it across the edge of the current grid,
you will get anomalous results at the edge.

Note that the gridding process defaults to a minimum grid cell size, of the order of the
habitat grid cell size. If too small an area is outlined as the grid frame, the process may have
difficulty defining the shoreline and distinguishing land and water. If you only get a small
number of grid cells, with odd or incomplete gridding, and typically accompanied by the
message "Current grid generation not complete," then restart the grid generation process, this

time selecting a larger grid frame.
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When the initial grid generation process is complete, you may wish to edit the grid. If
land or water cells appear inappropriately represented, select Grids--Edit Current Grid. It
will probably be helpful to zoom in first to better see details. If there are narrow passages in
your gridded area, you will probably need to edit the grid. Simple shorelines may not require it.

If you elect to edit the grid, click the mouse crosshair in each grid cell you wish to change.
Clicking in a grid cell toggles its status between land and water, and may be changed repeatedly.
Press escape, or click the right mouse button when done editing. You will then be prompted

to save the edited grid; just click on YES (or press Y). The process of saving the edited grid
applies whether or not current vectors have been entered. For this reason, you will get
messages on the screen that currents are being spread and saved even though you have not yet
entered any currents.

When you have completed grid preparation, select Vectors to enter current data.  Select
Background Currents or Tidal Currents; you will be given the option to choose the other later.

You are now ready to enter current data into the grid. See Appendix C for suggested current

data sources.

BACKGROUND CURRENTS are time invariant. Use the mouse to position the cross-hair at
the base of the current vector and click. As you position the mouse, the latitude and
longitude of the cursor will be displayed at the bottom of the screen. The first click, at
the base of the vector, is the actual location of the current being entered and will be
located at the center of whatever grid cell the cursor is in when clicked. Move the mouse
to set the direction and magnitude of the vector. Values of U (east-west component), V
(north-south component), magnitude and direction (degrees from north) are shown on the
information bar at the bottom of the screen. Enter as many vectors as desired in this
fashion. Click the RIGHT button or press the ESC key to stop entering vectors.
Magnitudes are given in units of cm/sec or knots (nautical miles per hour), depending on
the setting of the units in SYSTEM — SYSTEM PARAMETERS. Units may also be
reset in CURRENTS by selecting Options — Display Options. Because magnitudes
are given to one decimal place in either unit, it is recommended that current entries
always be in metric units (converting from knots if the data source is in knots) in order to
take advantage of the better resolution.

TIDAL CURRENTS are time varying with a tidal period. ~Select the type of tide. Typically
either M, (semi-diurnal, 2 high tides a day) or K; (diurnal, 1 high tide a day) is dominant.
Draw the current vectors at maximum flood tide as described above. The tide is
assumed to be rectilinear (ebb is opposite of flood).

As with grid editing, it may be easier to enter current vectors if you zoom into smaller
areas first. With both of these functions, you can zoom in, edit or enter data then move the
zoom window to another area and recommence data entry. It is necessary to leave the data

entry/edit mode to move around, but no data is lost in the process.
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When you are done entering, the currents you have entered will be spread over the whole
water area of the grid, interpolating and extrapolating from the vectors you have entered. The
“user vectors” you have entered will remain in red, or whatever color has been set under
Options — Set Scaling/Color, while the spread vectors will be green. If the current field does
not now appear as you would like it, or you wish to enter more vectors in another zoom window,
simply reselect the current component you have been entering (background or tidal; it will be
indicated on an inset on the Vectors button) and add to or alter the vectors present. Spreading
of the current field will occur each time you escape and files will be saved whenever you leave
edit mode.

Spreading occurs from the user vectors you enter. For a simple uniform current field, a
single user vector will suffice. Spreading will not occur across land. For more complex
current fields, it will be necessary to enter more vectors, and to view and edit the results of the
spreading to ensure that a sensible current field results.

When you have completed entering data for the first current component, select the
other component under Vectors if you wish to  represent both current types in your simulation.
As before, when done, press escape or the right mouse button, and the currents will be spread
and saved under the same file name as the first component.

The current creation process is now complete. The currents file created may be used in
a model run. If the results of the first file prove unsatisfactory for any reason, the file may be
re-edited at a later time. When selecting water Grids, however, select Old Current Grid ,
then select the file name from the list that appears. You may then proceed to edit background
and/or tidal vectors just as was done in the original data entry. If you wish to keep the old
current field, but use it as a template for a new current field, then select Save as after opening the
old file. Give a new filename at the prompt, then proceed to edit the new file. See the
description of Options, below, for a description of some tools for making large overall changes
to existing current fields.

Note that when you edit a file, vectors will be drawn in two colors. The vectors input by
the user will be drawn in the color selected under Options — set scaling/color. The vectors
that spread over the remaining grid are drawn in green. It is useful to set the user-input vectors
to a color that contrasts well with green, and with the background, so that they are easily
distinguished.

When you edit a file, you may both alter previously entered vectors and enter new vectors.

In any event, only the user-input vectors are spread to create the remaining interpolated vectors

each time you complete data entry.

OPTIONS - The Options button offers four choices for modifying the display or the current data.
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Rescale all vectors - Allows you to uniformly increase or decrease all the vectors in a grid by a
fixed factor. This affects all the vectors of the displayed component only; it does not alter
the other component. This will overwrite your old data. If you wish to use this option
to create new currents without losing the old data, you must first select Save as to save
the old currents, and create a new file name for editing. At any time, the name of the
file you are currently working on is given on the inset in the Grids button.

Reset all to zero - Allows you to clear all the vectors, both user-entered and spread, in the
currently displayed field to zero. It does not affect the other component, It is useful for
starting over with new currents on an old grid. It will not prompt you for a new file
name. Be sure to save the old grid under a new file name first if you wish to keep the
old data.

Set scaling/color - This option affects the display of current vectors, not their values. The form
which comes up on the screen has three fields. "Current Vector" is the current speed, in
cm/sec, represented by the scale vector displayed on the lower right of the screen.
"Corresponding Pixel Length" is the length of the scale vector that will be displayed (in
pixels). All current vectors will be displayed using this ratio of pixels to current speed.
It will be useful to alter this ratio for entering and/or displaying widely varying current
speeds. It may be altered any time some other function is not active, so you may change
scaling between selecting a file and editing it, or between entering tidal vectors and
background vectors, but not in the middle of a data entry operation. The "Current
Vector Color" entry affects the color of the scale current vectors and the user-entered
vectors, but not the spread vectors. It will be most useful to set this to a color which
contrasts with the green spread vectors and with the map color.

Display Options - This option offers two display choices: UNITS allows you to select whether
display units should be in nautical miles (and knots) or kilometers (and cm/sec).
DISPLAY HYDRO GRID allows you to turn off the grid display to view currents, once
created, without the background grid. Creating a new grid will automatically reset the
grid display to ON.

4.4.3.3 Closures

This utility allows you to create a file which records closures of harvest and recreational
areas. You will be led through a simple series of lists and forms as described in the following
section. You will first be asked to provide a name for the scenario for later selection when
running the model.

Closures are indicated for each province separately. A list of all provinces in the
present location will be displayed. Check all the provinces which had closures by clicking on
them. A check will appear after all the chosen provinces. Then click on OK. You will be
given the chance to indicate closures for each chosen province in turn. Notice that the province

you are currently working on is written at the top of the screen.
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Closures may occur in one or more of the following types of areas:

harvest areas: e Seaward fish habitat

e Landward fish habitat

e Structured fish habitat

e Seaward shellfish habitat

e Landward shellfish habitat

e Structured shellfish habitat

e Waterfowl hunting area

e Mammal hunting or trapping area
recreation areas: e National beaches

e State beaches

Habitat types are defined in Section 6 of Volume I. Refer to that text for clarification of
how the different types are distinguished. Definition of beach types is discussed in Section 10
of Volume L.

Harvest area closures are entered in days and square kilometers. The model will use
these inputs to calculate a product of the km’-days. When the amount of closed harvest area
varies from one day to the next, the user should calculate the total kmz-days of closure, enter this
value in the area field and enter one (1) day.

For each chosen recreation area, choose all the months in which there were closures, and
a form will appear for each chosen month. Beach closures are given in days and linear
kilometers of beach. The model simply calculates the product of km-days from the user-input
data. For situations in which variable lengths of beach are closed within a month, the user
should calculate the total km-days of closure for that month, enter that value into the kilometers
field and enter one (1) day.

When closure data entry is completed, you will be given the opportunity to view the
closure file. Select YES and verify the entries that are recorded in the closure file. You may
also view any closure file at a later date by selecting View files. There is no utility for editing a
closure file within NRDAM/CME. If entries are not correct, or you wish to modify them,

create a new file and reenter all the data.
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4.4.3.4 Habitat Editor

NRDAM/CME includes a complete habitat database for the area of coverage of the
model system. This database consists of a system of 100 x 100 cell grids in which each of the
cells has been assigned a habitat type. These habitats may be viewed in most modules of the
model by selecting F§:DATA — Habitat Grids — Habitat Data. It is recommended you zoom
into the area of interest first; drawing all the habitat data for a large area may take a long time.
With the exception of a few areas in which good quality habitat data were available and were
entered into the habitat database, most of the habitats were created using a variety of default
assumptions. Thus, it is likely that most users of the NRDAM/CME will find it useful to be
able to edit habitat grids in the areas of interest in order to produce a more realistic
environmental setting for the model runs. The habitat editor allows the user to alter the habitat
designation for the grid cells in the model according to user inputs. It is accessed as a
sub-option under DATA in the Main Menu.

The logic of the habitat editor is as follows. The NRDAM/CME reads habitat grid files
located in the NRDAM/CME directory structure as:

¥NRDAMCME¥PROVDATA¥NAMERICA¥GRIDS¥P# HAB

where # = a four digit identifier for the grid, the first two digits being the province number and
the second two digits being the grid number within the province.

With the habitat editor, the user may change the habitat assignments in these habitat grid
files. The user may also restore the original habitat grid, as distributed with NRDAM/CME.
The original files are located in the directory:

¥NRDAMCME¥PROVDATA¥NAMERICA¥GRIDS¥ORIGINAL

These original files are not altered by the habitat editing tool. However, the working files that
the model reads (P#.HAB) will be whatever the user has currently saved. If edits are made and
saved, these edits will be used by the model. If the original grid is selected and saved by the
user, the model will use the original habitat data. ~Care should be taken to be sure of the version
(i.e., the user's edited grid or the original grid) that the model is currently using. The habitat
editor offers the user the option of creating and saving several different copies of a grid which

may then be recalled at some later time.

wa-14



The user may also create text (ASCII) files of the habitat grids. (The working P#.HAB
files and the original files are in binary format and cannot be viewed directly.) The text files
may be viewed in DOS or in a word processor, or printed from DOS.

The text files are located in the following directory, named as indicated.

¥NRDAMCME¥PROVDATA¥NAMERICA¥GRIDS¥ASCII¥P#.ASH

At the same time, a second file, with a .ASD extension is created containing the
corresponding depth data (in meters) for each grid cell. The format of the text files is simply to
print the habitat codes (Table 6.3 of Volume I) for the grid cells in a 100 x 100 matrix in order of
west to east from left to right, and north to south from top line to bottom line.  This file is 80
columns wide. The habitat text file is split into four groups of 100 rows each: 1-25
(western-most cells), 26-50, 51-75, 76-100 (eastern-most cells) in that order in the file. The
corresponding depth data are split into seven groups: 1-15, 16-30, ..., 91-100.

In making changes to the habitat grids using the editing functions, the user may reassign
shoreline cells to another shoreline habitat type or water cells to another water habitat type.

The user may not change the location of the shoreline, however. Thus, land cells may not be
modified, shoreline cells may not be changed to water and water cells may not be changed to
shoreline. Shoreline habitats are defined as "fringing" habitats (F) in Table 4.1. Water cells
are either subtidal or extensive wetland or extensive mudflat (noted by W in Table 4.1). The
user may not use the editing function to change the seaward versus landward designation of the
grids. (See Table 4.2) These restrictions on habitat editing are made because the biological
abundances and economic valuations underlying the NRDAM/CME would be affected by the
prohibited changes.

An important aspect of the original habitat grids is not immediately evident upon first
viewing most of these grids, and this can cause some confusion. Most grids appear to be 50 x
50 cell grids when in fact they are 100 x 100. This condition results from the fact that the
original grids were created as 50 x 50 cells grids. They were later subdivided into 100 x 100
cell grids to increase the potential resolution of the habitats and of the model. When you
commence editing it will become apparent that each of the larger blocks in most grids is really
composed of four grid cells which can be edited individually.

To use the habitat editor:
eSelect DATA from the main menu, and then HABITAT EDITOR from the submenu.

eChoose Select grid from the side menu, and labeled outlines of the habitat grids will
appear on the screen with a listing of available grids. If the screen view is
zoomed in too close, you may not see any labels or grid outlines. The list of
grids may be moved by dragging with the mouse to see behind it. Select a grid
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from the list, and habitats for that grid will appear on the screen. Adjust the
zoom window view if necessary.

oA key of habitats used in the present location (HABITATS.KEY) may be viewed by
selecting the F4 keyboard key or clicking on F4 with the mouse. The
HABNAMES.KEY is a more extensive listing displaying all of the habitat types
available to the model.

eSelect Edit grid and select a habitat to which you wish to change a grid cell. Note the
rules above: if you are editing a shoreline type of habitat you must select
another shoreline type; if the existing habitat is "seaward", the replacement type
must be seaward as well, etc.  Click on the cells to be changed (you can hold
down the mouse button and "paint" in areas) and the new habitat type will appear.
If you click on an inappropriate cell type you will hear a small beep. Moving
the cursor into the menu area, or pressing ESCAPE will terminate editing of the
chosen habitat type and you may select another by reselecting Edit Grid.

eWhen done editing, select Save. A submenu will appear. Select Active Grid if you
wish to save the edited grid for use immediately in a model run, then confirm that
you wish to overwrite the existing active grid by selecting “Yes.” Select
Backup grid if you wish to save the edited grid for future use but do not
presently wish it to serve as the active grid. Provide a two-character identifier,
when prompted, to identify the file for later use. This file will be saved as:

¥NRDAMCME¥PROVDATA¥NAMERICA¥GRIDSY¥USER¥P#.Unn
where ‘nn’ is the user identifier. Save twice if you wish to use the edited grid as the active grid

but also retain a copy which will not be overwritten by some future replacement
of the active grid.
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Table 4.1Classification of ecological habitats. Seaward (Sw) and landward (Lw) system codes
are listed. (Fringing types indicated by (F) are only as wide as intertidal zone in
that province. Others (W = water) are a full grid cell wide and must have a
fringing type to landward.) (This is Table 6.3 in Volume I.)

Ecological Zone Ecological Habitat Tropic Fish and (F)(W)
Habitat Habitat Shellfish
Code Code Habitat
(Sw,Lw) (Table 4.4)

1,31 Intertidal Rocky shore 1 Open F

2,32 Gravel beach 2 Open F

3,33 Sand beach 3 Open F

4,34 Fringing mud flat 4 Open F

5,35 Fringing wetland, saltmarsh or mangrove 5 Structured F
(by province)

6,36 Macrophyte bed (algal - provinces 1-21; 6 Structured F
40-74; seagrass-provinces 22-39, 75-77)

7,37 Mollusk reef 7 Structured F

8,38 Coral reef 8 Structured F

9,39 Subtidal Rock bottom 9 Open W

10,40 Gravel bottom 10 Open W

11,41 Sand bottom 11 Open W

12,42 Silt-Mud bottom 12 Open w

13,43 Wetland (Subtidal), saltmarsh or mangrove 13 Structured W
(by province)

14,44 Macroalgal bed 14 Structured W

15,45 Mollusk reef 15 Structured W

16,46 Coral reef 16 Structured w

17,47 Seagrass bed 17 Structured W

18,48 Intertidal Man-made, artificial 18 Open F

19,49 Ice edge - None F

20,50 Extensive mud flat 4 Open w

21,51 Extensive wetland, saltmarsh or mangrove 5 Structured W
(by province)
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Table 4.2Explanation of systems for landward and seaward portions of a province, by type of
province. Fishery species abundances vary by landward open water, seaward open
water, and structured (wetland, bed or reef) habitat.

major portion of the province.

Seaward area is always the
(This is Table 6.2 in Volume I.)

is >200m)

Code Province Type Landward Seaward
1 Rivers Upper reaches Lower reaches
1a tidal fresh (<0.5%o) estuarine = mixing zone
10 estuarine = mixing zone seawater (>25%o)
(0.5- 25%0)
2 Estuarines, bays, harbors, Rivers, inlets Open bay or sound
sounds
2a estuarine = mixing zone seawater (>25%o)
2b estuarine = mixing zone + tidal fresh seawater (>25%o)
2c tidal fresh estuarine = mixing zone + seawater
(>.5%.)
2d estuarine = mixing zone inside major mixing zone + seawater outside
constriction major constriction
3 Coastal (where includes Inlets, bays, coastal ponds, river Open coastal water <200 m deep =
shoreline and entire province is mouths (estuarine = mixing zone + shelf (marine = seawater)
<200 m) tidal fresh if significant area +
seawater inside major constriction
4 Offshore (where part of province shelf (<200 m) (marine = saltwater) oceanic (>200 m) (marine =

seawater)
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olf you wish to replace the active grid with the original habitat types or with some other
edited grid, select the grid you wish to restore, then select Restore grid. Choose
either NRDAMCME grid to replace the active grid with the original habitat
types or choose Backup grid to replace the active grid with a user-created grid.
In the latter case, choose a file from the listing of available backup grids which is
presented. Verify that you wish to do so by selecting "yes". If you are then
satisfied, upon viewing the replacement grid, that it is as you want it (you also
may edit it at this point if you choose) then select SAVE to overwrite the old
active grid with the replacement grid.

oTo create text (ASCII) output files, select Text Output. The resulting text files will be
found in the subdirectory

¥NRDAMCME¥PROVDATA¥NAMERICA¥GRIDS¥ASCII¥

as files P#.ASH and P#.ASD. A message will appear on screen describing the name and
location of the habitat text file just saved. Press ESC or the right mouse button and a
message with the name of the depth text file will appear. Escape again and the text file
creation is complete. Note that the name assigned to these text files is fixed for any
given grid. If you wish to save text files of more than one version of any single grid,
you must rename the first set (in DOS) before saving the next.

444 Run Model
4.44.1 Physical Fates: Specifying the Spill Scenario

From the Main Menu, select RUN MODEL, then PHYSICAL FATES to view the
Physical Fates screen. The primary function for this module is to prepare a spill scenario and
start it running. It also contains a submodule for preparing cleanup scenario files. In this
section, we will first discuss cleanup, how to prepare a file and how the model uses that
information. This will be followed by discussions of setting the spill location and setting the
spill scenario. Finally, there will be a brief discussion of how to select an oil type for oil and

petroleum product spills.

CLEANUP

The options under Set cleanup allow the user to create, modify and view text files of
cleanup scenarios for incorporation into chemical spill scenarios. A file may contain several
areas, within each of which there may be several cleanup periods with specified volumes to be
removed. Cleanup is specified as occurring from the surface or from the shoreline within each
area. The cleanup option works as follows when a cleanup file is specified to be used in a fates

run: Within each area and time period, the amount of chemical specified in the cleanup file will
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be removed from the surface or shore only up to the amount available in that area and time
window as predicted by the model. Since removal will occur immediately upon becoming
available, a series of small removals over short time periods (such as daily removal) will better
simulate the effects of cleanup than will larger areas and time steps. Note also that if the fates
model does not predict that the chemical will be present within the space and time specified in
the cleanup file, no chemical will be removed in the simulation.

A series of steps is involved in generating a cleanup file, and an incorrect sequence may
create an error not obvious to the user. It is therefore recommended that the text file of a
finished, saved file should be viewed to verify the data entry before using it in a spill scenario.
To prepare a cleanup file, select set Cleanup, then Add Cleanup Loc. Crosshairs will appear
which are used to outline an area for cleanup. In the form that appears, specify whether
cleanup is to occur from the shoreline or the water surface (the area must be defined separately
for each of these options). Add the optional location name and description, if you choose, then
click OK (* ENTER). Specify the start and end times (days and hours since spill) in the next
form that appears along with the amount and units. Only units of volume are available in the
cleanup option. If cleanup data are available in units of mass, they will have to be converted.
Click OK and enter the data for the second period. The period for which you are entering data
is noted at the bottom of the screen.  After you have entered data for the last period and clicked
OK, click ESC (press ESCAPE key) and the crosshairs will reappear to specify a new area.

You may enter as many times for an area as you like but each period within an area must be later
than the previous period, without overlap. When you have completed all the areas to be
specified, press ESCAPE or the right mouse button when the crosshairs appear. Select Save
and give the new cleanup file an appropriate name (no extension).

The Turn Off Cleanup option may be used to reset the cleanup utility in order to create
anew file. Ifa file is currently displayed, any areas added and saved will be appended to the
data in that file. Using the turn off cleanup button removes the current file from memory so
that newly added areas do not include these old areas in the saved file.

You must use Save Cleanup to save a cleanup scenario, giving it an appropriate name
(eight characters or less, no extension) before leaving Set Cleanup If you do not, and you have
entered new information, you will be prompted to save. Cleanup files are saved with an .LRF
extension in the RESPONSE subdirectory for the present location.

The Get Old Cleanup option opens a previously-created cleanup file and displays the
outlined areas in the file. The user may then add new areas and specify additional cleanup for a
scenario. Save the changed file when done. There is no option for editing existing cleanup
files beyond this ability to append additional locations.
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View Text File presents a text listing of a selected cleanup file. This is the best way of
verifying the contents of a given cleanup file, and it is recommended that all files be checked
using this utility before using them in a scenario. Viewing a text file does not alter the current
file in Set Cleanup. If you wish to alter a file after viewing the text file, you must reselect it
using Get Old Cleanup.

In addition to the considerations of how the model interprets cleanup files, discussed at
the beginning of this section, one additional point needs to be made. The volumes specified for
cleanup are all assumed to be pure chemical. The area in which this may present the most
difficulty is with the oils, many of which form emulsions with water. In some instances, the
emulsion may contain a significant proportion of water. this water emulsion, or any other
contamination of the cleaned up chemical must be removed from the volumes put into the

cleanup files.

SETTING THE SPILL LOCATION

Two options exist for setting the spill location in NRDAM/CME. The first is to select
spill Locat. from the Physical Fates side menu and click on the chosen spill site with the cross
hair cursor using the mouse. The second option is to enter the latitude and longitude of the spill
site into the SPILL INFORMATION form, discussed below. For most spill sites close to land,
it will be preferable to select the spill site using the mouse.

When selecting the spill site, keep in mind that the model sees the habitat grids, not the
shoreline that is usually drawn on the screen. For this reason, it is advisable to draw the
habitats in the area of the spill (F8:Data — Habitat Grids — Habitat Data) before selecting the
spill site. Then select Spill Locat. and select the spill site relative to the habitats as mapped.
For spill sites well offshore, this will not be an important factor. In this case, it will be easier to
get an accurate placement of the spill site by entering the longitude and latitude directly into the
SPILL INFORMATION form.

If the selected spill site is outside the domain of the model grids, a warning message will
appear, but within the model domain, no check is performed at this point to determine whether
the spill site is on land. If it is, a message will report the condition after you have completed
specifying the scenario and have initiated the model run.  If the spill site was set on land close
to water the model will move it to the nearest water cell and a message will appear in the fates
output file noting that this has occurred. If too far removed from a water cell, the program will
end abnormally, returning you to the NRDAM/CME interface in a few seconds (in OUTPUT
DATA). The error messages may scan by too quickly to read. The scenario name will not be

on the list of those you can view. Use the F8 function key to view the model grid domain, then
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use the Spill Locat. option again, repositioning the cross-hair within a water cell of the model
domain.

The NRDAM/CME system will provide north and south latitude values, as appropriate.
All longitude values in NRDAM/CME are in West longitude.

SETTING THE SCENARIO

Click on the Set Scenario button to fill in required information using the SPILL
INFORMATION form, on which you describe the spill scenario. Values from the previous
simulation (or an old case, if Old cases was selected) are shown in each field; they are the
defaults. However, if a spill location was selected under the Spill Locat. option (above), this
location is shown in the location fields. Any of the values shown on the form may be adjusted at
this time.

A help line appears at the bottom of the form to clarify the type of information being
requested in each field. (Pointing and clicking with the right mouse button also provides some
help.) Move between fields by using the keyboard arrow keys, TAB or ENTER, or by clicking
on the desired field with the mouse; an underline cursor indicates your position in the form.
Once you have filled a field you will automatically be placed in the next field. If the data you
enter in a field is outside the allowable values, an error beep will sound and you must input a
valid response before moving to the next field. Each of the fields are described in more detail

below.
oSCENARIO - identifies the scenario being constructed. It is a unique name provided

by the user to identify the current spill scenario being run. It is used by the
NRDAM/CME submodels as the basis for filenames of scenario-specific data
created by the model. It can be a maximum of 8§ characters long. Since the
scenario name is used to create DOS filenames, the characters should be limited
to letters, numbers, minus signs (-) or underscores (_). File extensions are not
allowed to be entered by the user. Use of other characters such as asterisks or
question marks in this field will result in errors.

NOTE: It is important that you change the scenario name between model runs; otherwise,
output files from a second model run will have the same filenames as those of the
previous run, and will be written over the earlier output.

oL AT. - the latitude of the spill site. This information is held in three fields; the first
contains the degrees, the second contains the decimal minutes, and the third
contains N or S to designate north or south. These fields contain the latitude
chosen under the location option described above, and may be changed here.

oLONG. - the longitude of the spill site. This information is held in three fields; the first
contains the degrees, the second contains the decimal minutes, and the third
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contains E or W to designate east or west longitude. The fields contain the
longitude chosen under the location option described above, and may be changed
here.

NOTE: There are some locations in the NRDAM/CME domain that are west of 180 degrees,
and thus, strictly speaking, are east. The model system is not configured to read
east longitude. When you select a location, then open the spill scenario form
you will see that the longitude is always given as west. You may enter a value
in east longitude in the spill scenario form if desired. However the model will
transform this into a west longitude, and report it as such in the various model
outputs.

¢YEAR - year in which the spill occurs.
eMONTH - month in which the spill occurs (1-12).
eDAY - day on which the spill begins (1-31, depending on month).

eHOUR - hour (24-hour time) in which the spill begins (0-23). For example, 1:00 p.m. is entered
as hour 13.

eDESCRIPT - allows the user to enter a more descriptive text identification of the scenario. Up
to 50 characters may be entered and there are no restrictions on the types of
characters that may be used.

oUNITS - specifies the unit of measurement used in the amount field. A variety of units are
used to measure chemicals and NRDAM/CME will accept any of the following
units: Tonnes (metric tons), Barrels, Gallons, Liters, Pounds or Kilograms. When
this field is entered, an arrow appears at the right side of the field; clicking on the
arrow, or pressing ENTER, brings up a list of the choices. Select the desired
unit by clicking on it with the mouse or by moving to it with the arrow keys and
pressing ENTER. Since all internal computations performed by NRDAM/CME
are in metric units, the model performs the appropriate conversions for the user.

oSTAGE 1: - When an oil spill occurs in two distinct stages (e.g., a large initial release
and a following slower release) release volumes may be entered as "stage 1" and
"stage 2". Spills of chemicals may only specify a single stage.
AMT - specifies the total amount of the chemical released during the first stage of a spill. ~ This
amount is released evenly over the number of hours entered in the DUR field.

The units for the amount are chosen in the UNITS field.

DUR - specifies the length of time (in hours) over which the first stage of release of a spill
occurs. Input 0 for an instantaneous release.

oSTAGE 2: - Enter 0's for single stage spills.
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AMT - amount of second stage of release (oils and petroleum products only).

DUR - duration of second stage of release. This period starts at the end of the stage 1 duration
period.

¢CHEMICAL - specifies the chemical released in the spill simulation. The chemical shown
when the form comes up is the one used in the previous simulation. Click on the
arrow which appears at the right of the field, or press ENTER when the arrow
appears, to bring up a list of the chemicals stored in the NRDAM/CME database.
Select the desired chemical from the list.  You can use the Search option at the
top of the list to find a particular chemical in the database (see Section 3.3 for
further instruction). The numbers to the right of the list are the CAS Registry
numbers for the these chemicals.

oWIND - select the desired wind file from the list which appears when you click on the arrow at
the right side of the field. Wind files are created under the DATA — WINDS
option in the main menu, as explained in Section 4.4.3.1. A suitable wind file
must include data for the period of the spill or an error message will result.

¢CURRENTS/TIDES - select the desired tide and background currents (hydrodynamics) file
from the list which appears when you click on the arrow at the right side of the
field. Hydrodynamics files are created under the DATA — CURRENTS option
in the main menu, as explained in Section 4.4.3.2. Select NO DATA.DIR or
escape from the list of current files to run a scenario without currents. When a
file is selected, a new window will appear listing the current components
contained in that file. Select the component or components required. A check
next to a component means it has been selected. Then click on OK to accept the
choice.

eBIOLOGY - specifies whether or not to run the biological model immediately following the
fates model. If you select no, you may still run the biology for that fates case by
selecting RUN MODEL — BIO/ECON MODEL.

¢CLEANUP - Select a cleanup scenario file. These files are created in the set Cleanup submenu
of this module. Escape from the list of files to run a scenario without cleanup.

oICE - Select an ice grid. Monthly ice grid files exist for areas on the west and north coasts of
Alaska. The grids are numbered 1 to 5 from northeast to southwest. You may
see the areas defined by each grid using the F8 - DATA function (escape from the
Spill Information Form first) and selecting ICE — ICE GRIDS. Where ice
coverage (grids) exist, the user should select an appropriate ice grid for the model
run unless there is specific information that ice was not present.

oHIGH TIDE - specifies the time high tide occurred on the day of the spill event. This is
entered in 24-hour time (0-23). for example, 1:00 p.m. is entered as hour 13.

W4-24



oTIDE RANGE - enter the tide range in meters.

When done specifying the spill scenario, click on the OK button at the top of the form or
press CTRL and ENTER simultaneously to proceed to the next step. If you do not wish to
continue, click on the ESC key to return to the spill location screen. If you click ESC now, all the
data entered will be lost. If you click OK, then ESC, the entries you have made will still be in the
form when you selct set Scenario again.

The ENVIRONMENTAL VARIABLES form will come up next on the screen. This form
is completed in the same manner as the SPILL INFORMATION form. Default values for each
variable appear in the field. These are the values entered for the last case run. Upon entering
a field, a description of the variable and the units of measurement will appear at the bottom of
the form. An information window will provide the values contained in the environmental
database for the chosen province and month.

The next form which comes up asks for the implicit price deflator for the Gross National
Product for the quarter which includes the spill date. Recent values for this index will be found
in the Survey of Current Business. See Section 14 Volume I of the documentation for the
discussion of this index and a table (Table 14.2) of historical values.

You will then be asked if there were any closures. If you say Yes, you will be presented
with a list of closure files from which to choose. These files are created in DATA-CLOSURES.
Then you will be asked if you which to run the model now. Click yes or press Y and the model
will proceed. If you select No, the entries you have made will be saved under the scenario
name you gave to it. It can be recalled at any time by selecting Old cases.

Selecting Old cases brings up a list of previously-run cases (or previously-entered, but
not run, cases, as noted above) from which to select. The SPILL INFORMATION form is then
opened with the information from the selected old case. You may then edit any of the
information in the form to rerun a modified scenario. Remember to rename the case if you wish
to save both versions. The ENVIRONMENTAL VARIABLES and ECONOMIC FACTORS
forms will likewise contain values from the old case and can be edited. If you previously ran
with closures, you need to remember that you did so and which file was used, as Old cases does

not default to the old values for closures.

4.4.4.2 Bio/Econ Model
This option brings up a form that allows you to run the biological effects and
compensable value models to evaluate impacts in response to a previously-run fates scenario.

You might choose to do this in the event that these models were not run following the initial
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fates run. The form requests you to enter the fates scenario name (select from the list). This
form will be followed by the ECONOMIC FACTORS form and the opportunity to include a

closure file before proceeding with the model run.

4.4.5 Output Data: Viewing Results of the Spill Scenario

When all submodels have completed their computations, the NRDAM/CME main menu
will appear. To view model results, select the option OUTPUT DATA - MODEL RESULTS.
This module allows the user to view animations of the chemical's movement once spilled and
text listings of the fate of the spill and its biological impacts. Select from the following sidebar

options:

Scenarioslists the spill scenarios available for display. Select a file. If a file has been selected,
its name appears in an inset on this button.

Fatesallows you to view output of the physical fates model in a variety of formats. There are
five options in the submenu:

Spillet Trajectory - to view the surface trajectory of the spilled chemical. You can view the
display in Continuous Mode or Pause Mode, or switch from one mode to the other
during the animation. Continuous Mode provides a complete animation of the
surface spill trajectory, while Pause Mode pauses the display after each model
time-step. To run in Pause Mode, press the P keyboard key; to switch back to
Continuous Mode press the C keyboard key.

At any point during the animation, you can view a reverse trajectory - or rewind the animation to
a point you would like to observe again - by pressing the left-arrow key on the
keyboard. Press the right-arrow keyboard key to resume forward animation of the
spill trajectory. The display can be halted at any time by pressing the ESC key.
At the top right of the screen are three buttons which allow you to carry out some
of these keyboard options with the mouse. The center button, with two vertical
dark bars, turns pause mode on and off. The left and right buttons, with arrows
on them, simulate the function of the left and right keyboard arrows allowing
reverse (left) and forward (right) trajectory display.

If you have selected the DISPLAY TRAJECTORY SWEPT AREA option under Options —
Display Options (see below), the track covered by the spill will be shown as the
spill progresses. If this option is not activated, only the spill's time-relevant
position will be shown. Display colors and patterns for the chemical and the
trajectory swept paths are set in Options — Set Display Colors (see below).
Three other display options affect the Spillet Trajectory output. These are
DISPLAY SUBSURFACE SPILLETS, COLOR SPILLETS BY MASS, and
SIZE SPILLETS BY MASS. They are discussed below under Options.
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A mass balance histogram for the spilled substance is shown at the lower right of the screen as

the spill is displayed. The mass balance histogram chronicles the relative mass of
the chemical on the water surface, in the water column, in the bottom sediments,
and lost to atmosphere, decayed, cleaned up, on the shoreline, or outside the
model grid. Clicking in this area with the mouse displays a text listing of the
current mass balance as does pressing the M Key on the key board.

During the animation, several keys are available:

F1
C

F3
F10

—>

Brings up a screen listing these key functions
P Pause mode
Continuous mode

Measure distances

Print
M Mass balance summary
Forward animation
«— Rewind animation

CTRL-HHelp on control keys (or CTRL-F1)
CTRL-GHabitat grids

CTRL-DDepth grids

CTRL-TTides and currents

CTRL-M Map coastline outline
CTRL-K Color keys

Dissolved Chemical - to view the subsurface movement of the dissolved component of the

spilled chemical. The chemical is represented in NRDAM/CME by a cloud of
particles, displayed on the screen as dots, which are used by the model to compute
water column concentrations. These represent dissolved concentrations and do
not include amounts of a chemical that have been entrained in bulk form into the
water column.

If you have selected the DISPLAY TRAJECTORY SWEPT AREA option under Options —

Display Options (see below), the track covered by the spill will be shown as the
spill progresses. If this option is not activated, only the spill's time-relevant
position will be shown. Display colors and patterns for the chemical and the
swept paths are set in Options — Set Display Colors (see below). The keys
listed in Trajectory are available in Particle mode as well.

Concentrations - to view the water column and sediment concentrations of the spilled chemical.

The model will display the maximum or the mean concentrations in the water
column or the surface sediment concentration for each grid cell. Click on water
or sediment from the menu which will appear. For water concentrations, you
may then select either the maximum or mean water column values.
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Color-coded rectangles are used to show different concentration levels. Use the F4 function to
obtain a color key (CONC-PPB.KEY); locate the box on the screen by moving it
with the mouse, then clicking when the desired position is attained.

In the CONCENTRATIONS display, the lightest color (white) represents concentrations just
above the toxic threshold, while the darkest color (black) represents
concentrations more than 5000 times the toxic threshold.

When the "Simulation Complete" message appears, click the mouse or press any key to return to
the sidebar options.

Scenario Description - to view parameters defining the spill scenario selected in the scenarios
option. The scenario name and description, start time, location, spill duration,
the wind and currents files used, spill mass, the chemical name and environmental
parameters are displayed in this text file.

Fates Listing - displays a complete text listing of the mass balance history of the spill.

Bio/EconTabular data created by running the NRDAM/CME Biological and Compensable
Value submodels may be viewed and printed from within the NRDAM/CME
system. To access the text files, select this option from the side menu, which will
display a sidebar with the following options:

No Restoration

Damage Summary - to view a brief summary of the output from the biological effects and
compensable value models for injuries and resulting damages when no
restoration has occurred. The summary is stored in scenario.CVT files.
Select the desired scenario from the list of scenarios and view the text.

Short Impact Table - to view summary output from the biological effects and compensable
value models for injuries and resulting damages when no restoration has
occurred. This text is stored in scenario.PS1 files. Select the desired
scenario from the list of scenarios and view the text.

Detailed Impacts - to view detailed output from the biological effects and compensable value
models for injuries and resulting damages when no restoration has
occurred. This text is stored in scenario.PD1 files. Select the desired
scenario from the list of scenarios and view the text.

With Restoration
Damage Summary - to view a brief summary of the output from the biological effects and
compensable value models for injuries and resulting damages when

restoration is undertaken. This file consists of a short summary of the
impacts tables along with the costs of restoration. The summary is
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stored in scenario.DAM files. Select the desired scenario from the list of
scenarios and view the text.

Short Impact Table - to view summary output from the biological effects and compensable
value models for impacts when restoration is undertaken. This text is
stored in scenario.PS2 files. Select the desired scenario from the list of
scenarios and view the text.

Detailed Impacts - to view detailed output form the biological effects and compensable value
models for impacts when restoration is undertaken. This text is stored in
scenario.PD2 files. Select the desired scenario from the list of scenarios
and view the text.

Assesmnt Rpt This option produces an Assessment Report for the selected scenario. The
Assessment Report is a complete reporting of the inputs used by the
model and the biological and compensable value outputs produced for a
given scenario. Listings include: (1) a description of the inputs for the
model system setup; (2) wind data, (3) current data, (4) cleanup data, (5)
closure data, (6) the physical fates submodel listing, (7) the detailed report
of the biological and compensable value submodels without restoration;
(8) the detailed report of the biological and compensable value submodels
with restoration costs, (9) the total damages report. When Assesmnt
Rpt is selected, you will be prompted to provide a name for a file in
which to store the results. A .DOC extension is added to the file name
and the file is placed in the NRDAMCME¥DATA¥COMBINED
directory. The resulting file will typically be very large.

Optionsto control features of the animation displays. There are three suboptions:

Display Options - to toggle following options on/off, click on the option; a check mark will
appear to the right of an option when it is activated:

Display Trajectory Swept Area - When this option is activated, the track covered by the spill
will be shown; if this option is not activated, only the spill's
time-relevant position will be shown.

Display Subsurface Spillets - When this is selected, spillets of oil which are submerged but not
dissolved will be displayed during SPILLET TRAJECTORY output.
They will be the same color as surface spillets (whether or not they
are color-coded by size) but will be shaded and thus darker than the
corresponding surface spillets.

Color Spillets by Mass - When this is checked, the individual spillets making up a surface slick
will be colored to reflect their individual masses. A key for these
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colors (SPILMASS.KEY) may be displayed using the F4 function
key.

Size Spilled by Mass - when this is checked, individual spillets used to display a surface slick
will be drawn at a size to more realistically reflect their calculated
size. This may be used in any combination with COLOR
SPILLETS BY MASS.

Display Shoreline Hits - will highlight areas of shoreline contaminated by the spilled chemical
slick in a color chosen under SET DISPLAY COLORS (below).

Display Wind Vector - This brings up a display of wind direction and speed during the time
covered by the spill simulation. When a simulation starts, a box
will appear on the screen with a moving arrow indicating the wind
speed and direction during each time period. Wind speed is given
at the bottom of the box in meters per second. You may relocate
the box at any time during the display by dragging it with the
mouse.

Set Display Delay - sets the speed of animation. Enter 1 for rapid animation (1/100 sec. pause
between time-steps), and higher numbers to slow the animation down
for closer examination.

Set Display Colors - sets the colors used to display the chemical trajectory in the SPILLET
TRAJECTORY and DISSOLVED CHEMICAL spill animations. A form
will be presented, with five settings to define SPILLET TRAJECTORY
(surface) animation color, the path followed by the surface trajectory, a
setting for shoreline chemical color, and two settings to define
DISSOLVED CHEMICAL (subsurface) and subsurface trajectory path
colors. The "path" settings define colors and patterns used only when the
DISPLAY TRAJECTORY SWEPT AREA option is activated (see above,
DISPLAY OPTIONS).

44.6 System
SYSTEM provides access to several functions in the NRDAM/CME system. Three sub

options are available.

4.4.6.1 System Parameters

NRDAM/CME requires large data files stored in multiple directories on the system hard
drive. To set the system path to these files, select SYSTEM from the main menu and then select
SYSTEM PARAMETERS. From within the system parameters form, the user may reset the path
pointing to location-specific files ("Location Data Path"). The ability to change this path allows

the user to store the data on any hard drive where space is available.
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Maps in NRDAM/CME are displayed using a geographic coordinate system (Longitude,
Latitude) to facilitate worldwide coverage within a single reference system. Distances measured
within the map window may be obtained using either kilometers or nautical miles. The other

field in the system parameters form allows the user to switch between these two distance units.

4.4.6.2 Set Map Colors

The color used to depict water and the color and pattern used for the shoreline within the
NRDAM/CME map window may be changed to any of the 16 available colors or color/pattern
combinations. Locations in NRDAMCME are not configured in a way that allows land to be
displayed as a distinct color from water. Thus, you can normally control only the "land color"
which is, in effect, the shoreline, and the "water color", which will be everything else. By
selecting SYSTEM from the main menu and then SET MAP COLORS from the sub menu, a
form pops to the screen within which the user may change map colors and patterns. The new
map colors will take effect when the map is redrawn.

When you select OK, all the old shoreline drawing files are erased, and new ones are
created each time you select a new location. Each new location will appear to draw quite
slowly while the new drawing file is being created. For this reason, be sure that if you select
SET MAP COLORS and decide not to change anything, you ESCAPE rather than selecting OK.

4.4.6.3 Delete Files

Select SYSTEM — DELETE FILES to delete data files stored on the hard disk that are
no longer needed. Types of files which may be deleted include scenario files, wind files,
current files, cleanup files, closure files and assessment report files. Selecting any of the
options brings a window to the screen listing the files of the type selected. Simply click on the
file name to be deleted.

4.4.7 Help

Selecting the option HELP — SYSTEM HELP will bring up a text file giving an
overview of the NRDAM/CME menu options and how to use the system. For more extensive
help in an individual option, press the F1 key while in that option. View the help text as

described in Section 3.5.
4.4.8 Quit

Selecting the option QUIT — EXIT TO DOS will close down the NRDAM/CME system
and put you back at the DOS level in the ¥NRDAMCME directory.
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5. FILES AND BATCH PROCESSING

In the process of creating and running a spill scenario, numerous files are created in
various parts of the NRDAM/CME system directory structure. This section gives a brief
consideration to what these files are and where they are stored, and which files must be saved to
archive a scenario for running in the future, and then discusses how to run the model system in
batch mode.

5.1 Files Used and Created By a Spill Scenario

Below is a partial list of the files used or created by a spill scenario. It is not a complete
list in that there are several additional files which are created or modified in the process of
running a scenario that are not on the list, but most of these are not essential to a model run as
the model system will create them if they are missing. Notes are given on the contents or

function of some of the files where this may prove useful.

Scenario description files:
¥NRDAMCMEX¥LOC_DATA¥ocation¥CASES¥scenario. DAT
Wind files:
¥NRDAMCME¥LOC_DATA¥location¥WINDS¥filename. WND
Current files:
¥NRDAMCME¥LOC_DATA¥locationYCURRENTSYfilename. DIR
(require other filename.* files in this directory to edit *.DIR file)
Closure files:
¥NRDAMCME¥LOC_DATA¥location¥CLOSURESYfilename.CLS
Cleanup files:
¥NRDAMCME¥LOC_DATA¥location¥RESPONSEYfilename.LRF

Files found in ¥NRDAMCMEYLOC_DATA¥location¥MODELOUT

ASCII files
scenario.PRT  text listing of the mass balance history of the spill
scenario.CVT summary of injuries and damages, without restoration
scenario. DAM summary of injuries and damages, with restoration
scenario.PS1 short impact table, without restoration
scenario.PS2  short impact table, with restoration
scenario.PD1  detailed injuries and damages, without restoration
scenario.PD2  detailed injuries and damages, with restoration
scenario. SUM

Binary files
scenario.DS1
scenario.DS2
scenario. HDR  listing of model parameters used in fates simulation
scenario.KIL the KIL and LNK files are needed to run biological impacts

for a previously-run fates case

scenario.LNK record of chemical fates data passed to biological model
scenario. PRC



scenario. REC

scenario.SBC  data for graphic display of water concentrations
scenario.SBP  data for graphic display of the dissolved chemical
scenario.SDC  data for graphic display of sediment concentrations
scenario.SHO

scenario.SLB

scenario. TR] data for graphic display of spill surface trajectory

5.2 Saving a Scenario

The NRDAM/CME system is not specifically set up to allow a user to archive a particular
scenario outside of the NRDAM/CME itself. The Assessment Report is a complete document
containing all the information necessary to recreate a case, but it is not in a format which makes
this a simple process, and some aspects, such as recreation of a current file from the Assessment
Report, could be quite tedious.

The user may find it useful or necessary to save an entire case in such a way that it can be
run at some later date or on another computer. To do so, it is necessary to save a variety of files
in several of the subdirectories of the NRDAM/CME installation. Most of these files will be
found in the subdirectories of the location (E. COAST, ALASKA, etc.) in which the case was
run. In the following list, the scenario name is indicated as scenario, any other filename you
have used to distinguish a file is indicated as filename, and the location is indicated as location.
In each case, where no file was created or edited, there will be no need to save a file, so if
cleanup was not performed, there will be no cleanup file, and if habitats were not edited, there is
no need to save the habitat file except to note that original NRDAM/CME habitats were used.

Saving these files will allow to you recreate a case:
Scenario description:

¥NRDAMCME¥LOC DATA¥/ocation¥CASES¥scenario. DAT
Winds:

¥NRDAMCMEX¥LOC DATA¥ocation¥WINDS¥filename.WND
Currents:

¥NRDAMCME¥LOC DATA¥ocation¥CURRENTS¥filename.*

(NOTE: only the filename.DIR file is required, but by saving the other filename.* files, you will
able to edit this file if you choose).

Closures:
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¥NRDAMCME¥LOC DATA¥/ocation¥CLOSURESYfilename.CLS
Cleanup:

¥NRDAMCMEX¥LOC DATA¥ocation¥RESPONSEYfilename LRF
Habitats:

[save any edited habitat grid both as a backup grid (grid P#; identifier nn) as well as the active
grid. Upon restoring, it will be necessary to select the appropriate grid in HABITAT
EDITOR and then restore this backup grid as the active grid.]

¥NRDAMCME¥PROVDATA¥NAMERICA¥GRIDS¥USER¥P#.Unn

Of course, it will be necessary to copy each of these files back to their respective
directories to be able to recreate the scenario from the backed-up files.

5.3 Running NRDAM/CME in Batch Mode

For a variety of reasons, it may be desirable or necessary to run NRDAM/CME without
using the graphic interface. One reason would be the unlikely event that you have a computer
display which is not compatible with NRDAM/CME. This will present difficulties in any event,
since it will be very difficult to prepare suitable data files for wind and currents, and to view the
relationship of the spill site to habitat grids in the model system. It is not recommended that the
system be run under these conditions. A more likely situation is that you might wish to run the
model system in batch mode allowing a series of scenarios to be run without user intervention.
The process for running NRDAM/CME in batch mode is described below. This process does
not incorporate closures files into the model run. Do not try to run scenarios with closures in
them in batch mode.

It will be easiest to allow the NRDAM/CME system to create the appropriate scenario
description files. This will ensure that the format is correct and entries are made in the
appropriate location. It is possible for the user to prepare or amend these files using a text

editor, but description of the details of this process are beyond the intent of this manual.
1)In the NRDAM/CME system, using the RUN MODEL module, set up the scenarios
required, just as you would to run the model within the system, with one change:
when asked "Run the Chemical Fates Model Now?" answer NO. Continue to
create all the scenarios in this way, then quit the NRDAM/CME system.
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2)Using a text editor, create a file called RUNS.LST in the top level 3NRDAMCME)
directory. In this file, enter the location for the first scenario on line one and the
scenario name on line two. Location names correspond exactly to those listed
as locations in NRDAM/CME and are the names of the subdirectories in
NRDAMCME¥LOC DATA. Enter the location for scenario two on line three
and the scenario name on line four. Continue in this manner until all scenarios
have been listed. Enter no other information into this file.

3)In the NRDAMCME directory, type BATCH. The scenarios listed will be run
sequentially. Operation of the computer will appear essentially the same as it

does when run from the graphics interface.

4)When all runs are complete, run NRDAM/CME to view results of the model runs
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