


(Half-pile and Paved Road Scenario)

Exhibit 3-6
24-hour Average PM |, Concentrations at Holnam Ada

[+ [(95250) |Holnam |Ada Facility  |(no bulldozing) pile/2,  |OK _ “1991 T I

B OPTIONS |USED SOURCE | T

* RURAL _[FLAT DFAULT B ABOVE 150 ug/m3 - INSIDE FACILITY ‘“‘

. FILE OF HIGH IST HIGH _ [24HR _ |[VALUES |[FOR _ [SOURCE |GROUP |ALL ABOVE 150 ug/m3 - OUTSIDE FACILITY

. A TOTAL _|OF 780|RECEPTORS i -

* (3(1X,F13 5),IX,F8 2,3X,A5,2X,A8,2X A4 6X A8) - - T

* Y AVERAG [CONC _ [ZELEV__ |AVE GRP HIVAL __|NET D -

. 704550 704650 704750 704850 704950 705050 705150 705250 705350 705450 705550 705650 705750 705850 705950 706050 706250 706350 706450 706553 706600 706700
3841185 2089 2399 26 57 29 3202 4336 56 67125 63.75 7493 7835 76.98 7824 70.72 6514 5399 4396 3255 2585 2378 PR 2253 2135
3841085 2053 27 26 34 29.41 3251 39.17 52.36 685 7751 8029 8968 90,98 8761 80,81 74.78 62.63 4779 3206 2877 2742 2495 2399 2199
3840985 2076 2287 2438 29.04 XD 36 87 4797 64 91 8528 8663] 10423 10866 1003 9361 875 7434 50 69 3456 3135|2928
3840885 1899 2202 24 83 2736 3231 169 4251 59.73 8446] 109.11] 12546] 13219] 12279] 11368 1078 90.94 60.07 4075 2779 25 14 2162
3840785 1769 1973 2338 2711 30.73 36.79 4254 53.69 I NI 15791 17027 16494 149.7]  14475] 11876 725 2916 2611 24 61 198
3840685 16.82 1885 20.81 24.85 2992 34.98 4185 5088 7131] 11087 26665  MO4L . 37935 36527 33435 288 43.83 33 58 2873 2437 21 49 1847
3840585 15.13 1779 2051 222 26 64 3342 4008 52.76 68.16] 10291 26487 3TI39. 36944 ISLEI 85.9 3997 31 64 2809 s 204] 1835
3840485 1462 1558 1871 232 2611 2997 3777 4163 6671 9312 253 36634 35155 8294 4122 3304 24 06 217 2005 1972
3840385 1558 1679 1838 204 23.91 2932 35.26 435 6166 9286 25179 7915 412 28 54 2486 342 2282 1931
3840285 17.64 1898 20,51 226 258 2927 3502 4407 6174 9392 78.02 3752 2957 2892 2368 2097 1504
3840185 18.53 203 2262 2542 2819 3198 3768 4494 6213 9057 8786 4152 36 76 2566 1835 1948 19.99)
3840085 2128 2308 2487 2677 2972 3398 3926 465 63.2 8691 194 16.76 1342
3839985 2012 2237 25 2814 3108 36.78 4294 si 16 6252 3794 1771 16 48 1433
3839885 1899 20.96 2).14 2573 29.04 3341 39.48 48 06 6046 3231 19.09 178 155
3839785 1875 2042 2242 2499 2843 3109 393 4733 5788 7187 2064 1922 167
3839685 2026 21.68 23.17 24 84 2639 29 61 3331 3853 46.83 69.64 22 21 06 18 66
3839585 18.72 197 2077 2188 2293 2533 2963 3528 4882 5612 7Ll 988] 10892] 11768 13336] 14084 76.13 44383 30.42 215 2722 2463 1932
3839485 14.98 1633 1789 19.99 28 25.88 3307 36.75 4065 4439 55.16 74.93 8175 9305]  100.84] 10039 7261 4211 3311 2795 2177 2108 2102
3839385 15.42 16.77 1839 2075 25.42 28.42 2839 318 3274 4009 4176 62.18 6755 7411 8042 8252 7806 3408 nn 26 62 2531 224 1801
3839285 1589 17.76 2096 2329 218 2438 2588 25T 306 35381 4044 53.97 5751 6147 66.46 6848 68 62 3385 2794 26.95 2265 2246 2099
3839185 17.87 19.73 18 08 19.67 2117 2164 20 98 2434 29.02 3226 3597 479N 51.49 518 5599 57.96 55.42 3416 2293 2331 2237 2135 19 61
3839085 1621 16.57 1779 18 51 1842 176 1979 24.19 27.09 29.65 3314 4329 4732 4358 4791 4987 48 68 3537 2574 18.52 19.61 1944 1871
3838985 154 16.09 16.28 1586 15.05 162 2035 23.41 2545 2739 30.9 39.51 426 3717 4176 438 2431 3707 2617 1858 1551 16 14 16 76)
3838885 14.56 1439 138 13.05 1325 17.1 203 247 2399 254 29 36.58 381 EERZ] 3655 3838 4027 3863 2749 199 152 13.46 1397
3833788 12.79 1211 1142 10.96 14.28 17.51 19.98 2) 55 226 2355 2729 3423 3435 3093 3201 3427 36.59 38.65 2892 206 15 56 1421 1158
3838685 10.72 10.09 974 1187 1495 1761 19.55 20.55 213 21.65 2578 3192 3114 28.51 2807 30.65 33 36 3627 302 2184 156 1443 1186
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(Half-pile and Paved Road Scenario)

Exhibit 3-7
Annual Average PM,, Concentrations at Holnam Ada

. ISCST3__[(95250) _[Holnam _JAda _ [Facility ](no bulldozing)|pite/2, — JOK _ -199) -

* MODELIN|OPTIONS [USED 1o ~ |

: CONC  |RURAL _|[FLAT __ |DFAULT 1 | |- ] ABOVE 50 ug/m3 - INSIDE FACILITY

. PLOT  [FILE OF ANNUAL [VALUES [FOR SOURCE |GROUP _[ALL ] ABOVE 50 ug/m3 - OUTSIDE FACILITY | ]

. FOR A [TOTAL_[oF _ 780{RECEPTORS I 7

. FORMAT JO(1XF13 51X F8 2,2X,A6,2X,A8 2X i8.2X A8} 1 1 ] ]

. X Y AVERAG [CONC__[ZELEV_ |AVE GRP NUM _ |HRS NET ___|iD N

B 704450, 704550] I04650] 704750 704830 704950 705050 705150] 705250] 7053%0] 705456 705550) 705650 705750 705850]  705950] 706050 706350
3841185 221 2.64] 318 387 4% 593 744 94 1203 14%9] 1123 1827 1788 1559 1247 9.34 6386 402
3841085 213 152 3.03 i 466 589 7.56 979 1289 1686]  2026]  21.99] 21s8]  1su2] 1513 1087 764] 436
3840985 205 242 19 3.59 45 (X 1355|100l 137 1895]  2437]  2716]  2708] 2425  leii 12.97 86 478
840885 194 23 278 Y] 432 3.36 142 1016 144|230 3028] 3502 3541 234 157 1613 978 54
3840785 185 219 263 116 4l 532 116] 1002 473] 23 401s] 4923 8039 47280  3905]  207] T13¢
1840685 175 247 149 308 391 509 6.36 54|  MeB] 2458 7250 - 13103 . 13287 12995 1l06d 04 596
3840385 16 191 231 284 36 475 647 93 1439 2525 . 8S8R... 67627 17018 . 16767 13.93 505
3840485 1.48 1.7 214 266 34 447 62 9.03 1417] 72543 - 843 1737 1336 487
3840385 143 1.68 204 253 321 426 59 863 13.7 %3 p4p) 1362 49 343 157 196 177 142
3840285 14 1.68 197 243 107 40 553 [X]] 282 nn 1375 a8l 337 248 1.88] 167 134
3840185 138 161 192 234 295 IR 517 12 5] 2 1335 a7 329 239 179 159 127
3840085 139 162 191 23 12 3.59 7 672  1047] 195 1.74 153 124
3839985 139 161 189 236 2.74 3.41 Y] 601 907 1704 3] 153 123
3839885 139 16 186 218 161 ] 4“0 5.32 778] 1409 167 13 127
3839785 137 i.56 13 201 23 301 i 434 68 132 163 48 122
3839685 137 156 178 205 239 235 348 [ 6.03 918 166 152 127
3839585 139 156 178 203 134 FRJ) 3.29 41 54 751 1191 16.61 1819] 1892 1816 133 7.56 36 166 208 Te8 153 1.26]
3839485 139 154 1.72 1.93 219 252 298 358 449 5.96 838 ios4 1227 2 1z 963 632 336 262 208] 168 155 132
3839385 133 147 162 18 201 237 26 3.08 378 493 651 815 924 9.59 901 757 561 169 247 201 167 154 13
3839285 127 138 1.51 165 18 2 128 267 328 [¥7) 529 652 133 757 71 6.16 477 235, 23 19 161 [K; [E
3839185 12 125 138 1.48 161 178 201 237 293 367 45 sS4 602 6.16 583 s.16 414 262 215 L7 152 1.42 126
3839085 11 NE) 125 133 144 1.59 131 216 2.66 EFT] 391 464 507 sS4 491 [XE) 368 235 202 169 144 133 119
3838985 102 107 113 12 13 145 167 2 28 294 147 402 433 437 421 1.87 131 PEY] 1.89 16 135 127 113
3838885 093 09t 1.03 1.09 119 134 157 147 226 268 1 52 1.6 i 167 342 2% 219 18 152 129 12 106
3838785 [] 0.8 054 i Lit 1.26 148 .76 it 245 18 iz 13 132 i 3.0 27 204 176 145 124 116 1.01]
3838685 0.78 082 0.86 093 1.05 12 141 168 1.98 227 2353 179 293 2.6 288 274 147 L3 168 141 12 112 0.97)
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Exhibit 3-8
24-hour Average PM,, Concentrations at Holnam Ada
(Half-pile and Unpaved Road Scenario)

* ISCST3  [(95250). |Holnam [Ada Facihty  [(no bulldozing)| pile2, roadx7, |OK -1991 | o | | i

. MODELIN|OPTIONS [USED o SOURCE | | N e R T

v CONC  |RURAL |FLAT _ [DFAULT ] ] ABOVE 150 ug/m3 - INSIDE FACILITY B -

T leLoT T [RLE OF HIGH IST HIGH |24 HR  |VALUES |FOR SOURCE [GROUP. |ALL ABOVE 150 ug/m3 - OUTSIDE FACILITY ) T .

. FOR » TOTAL |OF 780|[RECEPTORS o — T

B FORMAT [(3(1X,F13.5),1X,F8.2,3X,A5,2X,A8,.2X A4.6X A8B) T - -

- X Y AVERAG [CONC__ [ZELEV _ JAVE GRP HIVAL _[NET D

g 704450]  704550] 704650] 704750 704850 704950| 705050] 705150] 705250] 705350] 705450] 705550] 705650] 705750] 705850| _ 705950] 706050]  706250]  706350]  706450| 706553 Tocevol” Toeoul
3841185 2122 2435 26.98 29.46 3202 4336 56 6725 63.76 7637 8056 7927 806 73.22 658 55.18 4671 36 65 2938) 2834 2545 2508) 2564
3841085 2053 23.08 2674 2986 3304 39.17 52.36 68.5 7151 8184 9221 9351 90.29 8363 75.69 64.1 5105 3711 3393 3029 298] 3083 3959
3840985 20.76 2288 2519 295 3.3 3752 4797 64.91 8529 8703| io662|  i114s| 10233 96.88 89.24 7635 5534 40,45 3745 369
3840885 193 2202 2483 777 3284 37.53 4443 59.73 8446] 109.14] 12755] 13529] 12649 11676] 11248 9391 63.15 46 56 1224 7145 3853
3840785 187 2069 2338 2712 3126 37.44 4335 5567 TIT 11776 16042 I7AT7. 16748 1385 13081 12368 7921 60 52 3818 3112 2383
3840685 1744 1972 2212 2435 2992 35.62 437 53.16 7233 11089 26802 IMATE 38286 . IO 34026 29494 76.25 4524 3498 27126 2485 2134
3840585 1555 1833 21.26 2437 2789 33.42 4085 5276 6955] 10291 © 26701 37699 3483 169.59 109,05 4544 3574 3063 2443 1328 2018
3840485 1487 15.89 19.14 2291 2707 3177 3771 49.69 611] 10207 298 IMAS 383.8, 84.72 4455 3529 2635 23 53 1252 209
3840385 1612 17.46 192 214 2434 2994 36.45 46.45 6492 10245 $26.71 8331 4342 30.44 26 52 2554 2471 2021
3840285 1858 2009 2184 2421 213 32.12 4051 52.79, 739 11855 8184 39.13 37 3089 254 2246 1574
3840185 19.96 2202 pY%;] 28.08 3183 619|427 3562 7557] 10635 90.79 435 38 58 2734 1936 2047 2091
3840085 2317 25.41 2768 302 3373 3929] 4683 538 68.0 9185 2031 1764 1448
3839985 2233 2503 2839 3236 3731 487 4623 5314 66.22 8797 19.19 17.93 13 69)
3839885 2164 2429 2705 29.62 3196 3491 4056 50.33 6327 8387 2039 1908 1673
3839785 1955 2094 2268 25.08 2844 33.09] 3931 4735 5788 7964 2077 2033 1779
3839685 2051 21.79 2321 24.89 26.89 29.61 3331 38353 4892 74.79 23.16 2201 1561]
3839585 1877 21.53 228 227 2293 26.04 3046 36.42 49.29 56.21 7591] 10064] 11061] 119.62] 13478] 14273 7794 4569 31.33 2823 2799 2531 012
3839485 2045 21 14 2087 2071 2288 2591 3327 37.08 4074 5041 59.86 7645 83.26 94.79] _101.77] 10198 743 4278 3386 2875 2238 2171 21 69
3839385 1979 1945 193 2078 2547 2855 28.66 31.89 36.29 4584 49.78 63.47 68.91 7535 8192 83.98 7965 34 63 3384 2729 26 03 2314 1878
3839285 1835 1824 2098 23.33 2237 24.63 2598 2878 35.14 4133 4337 55.09 5872 6262 6783 69.82 70.13 3526 2845 275 2326 23.09 2165
3839185 1787 19.74 18.82 20.2 2141 217N 2358 2861 33.46 3761 39.12 4897 5259 52.87 51.23 592 56.85 3551 25.15 2379 2288 2188 2018
3839085 16.85 17.51 18.29 18.74 1851 19.04 2407 2824 3Ls 3488 3562 4418 4831 44.57 49 5101 - 4983 36.65 2696 2012 2005 199 192
3838985 16.26 16.56 16,31 15.96 1512 20,16 2439 2734 29.87 3253 326 4032 435 38.75 4271 4444 4538 383 2733 205 1627 16 55 1719
3838885 15 1461 1389 13.08 1654 2102 2417 2636 28.43 3047 2969 3732 3892 3531 3739 39.34 4126 398 2859 209 1703 1533 1435
3838785 13 1221 1146 1341 1776 2133 2375 2543 27.06 853 27.94 3492 351 3244 3274 3514 3751 1977] 2998 21.56 1723 1593 1284
3838685 1081 10.12 10.93 14.7 1851 2135 23.26 24.46 2571 26,55 2638 32.56 3184 29 97 28.73 31.43 3422 3734 312 22.76 16 95 1599 1352
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Exhibit 3-9
Annual Average PM,, Concentrations at Holnam Ada
(Half-pile and Unpaved Road Scenario)

M ISCST3  |(95250) [Holnam [Ada Faciity f(no | bulldozing){pile/2, roadx?,  ]OK -1991 o 1 |
¢ MODELINJOPTIONS [USED 1 o . SOURCE |
‘ CONC  |RURAL |FLAT _ |DFAULT L | _ ABOVE 50 ug/m3 - INSIDE FACILITY
R PLOT _ |FILE OF ANNUAL [VALUES [FOR jSOWCE GROUP._|ALL T ABOVE 50 ug/m3 - OUTSIDE FACILITY
T FOR A TOTAL__ |OF __780|RECEPTORS ]
. FORMAT |(3(1X,F13 5),1XF8 2,2X,A6,2X,A8,2X 18,2X,A8) 1
* X Y AVERAG [CONC__[ZELEV |AVE GRP NUM _[HiRs NET D o
g 704450]  704550] 704650] 704750 704850  704950] 705050  705150] 703250 705350/ 705450 705550| 705650]  705750] 705850]  7039%0] 706050 706250] " 706350] 706430| ~ 706553]  T06a30| 706700
3841185 229 . 273 33 40] 4.9 614 769 2] 4 1551 1789] 1907 18.63 16 69 13.72 10.76 845 604 56 X5 5 58 569  se4
3841085 221 261 316 388 4.83 511 782] 1013 1333 V74 2103 2292 2269 2042] 1663 1258] 959 69 669 692 784] " Bea| T 1ie7
3840985 112 25) 302 imn 466 598 782 10,42 1422 196 2523 2816 2842 2582 2095 1501 1109 34l 87 102
3840885 201 239 288 31355 447 5.77 71 1053 1492 21.96 3134 3635 3706 3432 28.07 18.94 1322 11.42 1806
3840785 192 27 275 338 427 552 744 1042 153 2418 4146 50.9 528 4987 42125 2587 16 84 997 61
3840685 82 215 2,59, 32 4.06 528 7.13] 1016 15.31 25.61 74.66 133.26 1384 133.67 125,64 7942 1403 811 575 432
3840585 167 199 241 296 373 4.94 673 97 1509 2651, . 8B4 17085 . IS . IT4l6 2489 807 587 452 352
3840485 155 185 2124 278 354 466 645 941 1488 2708 9343 17699 . 134.8% 1675 671 504 389 306
3840385 15 177 213 264 336 445 615 9 14.36 2665 {3197 156 623 455 3152 274
3840285 147 1.73 208 255 I 422 58 852 1357 258 1514 S84 427 325 252
3840185 146 17 203 248 313 408 5.52 797 1265 2384 14.62 554 404 304 233
3840085 148 (K2 205 247 3.0 3.89 519 731 1126 2072 22
3839985 s 174 206 245 3 374 481 647 956 1781 12
3839885 152 175 204 24 287 35 434 se4 817 14.68 204
3839785 151 172 199 232 273 325 396 5.00 714 1179 197
3839685 151 1.72 1.96 224 258 303 367 466 633 968 To7
3839585 153 1.72 193 218 248 288 345 431 566 784 12.3] 17.06 18,63 19.39 18.62 1374 797 396 3 239 196
3839485 152 167 183 106 212 265 312 37 47 625 872 1132 126 132 1257 10,02 6.89 369 192 136 194
1839385 144 158 173 19 212 238 274 325 4 519 681 148 9.59 9.95 937 792 $.95 339 275] 227 19]
1839285 136 147 16 174 19 211 241 8 348 446 556 6.62 7.66 789 744 6.48 508 14 256 215 183
3839185 128 137 146 156 17 188 714 252 T 388 474 57 631 646 613 546 442 288 239 201 172
1839085 18 1.24 132 141 153 17 194 231 283 345 [3E] 488 533 541 518 47 39 269, 224 1 89, 163
3838985 1.08 113 12 128 139 1.53 179 214 259 iz 367 424 457 461 446 411 335 256 21 18] 153
3838885 099 1.04 1.09 1.16 123 1.44 1.68 2 241 285 3.29 E%7) 398 4 3.89 T64 321 24 2 171 i 137] )
3835785 091 095 1 108 119 136 1.59 189 22§ 262 297 331 35 353 344 326 292 223 194 163 14 131 115
3833685 0.83 087 092 1 1.13 1.29 151 18 I 242 27 297 312 315 308 293 2.66 208 186  is7 135 127 il
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Exhibit 3-10
24-hour Average PM,, Concentrations at Signal Mountain Chattanooga

GAES00 649000 619500 0SGD 650100 650200 650300 650400 650510 65060 650700 HSORK) 650915 651000  6SIHN_ 6512M 651300 651400 651500 6SI6I0 6S1TIRE 651800 651900 G520 632K 6S2XK) AS2INL 6STHN) 65200 65S3K0 651500 ) ;u\»‘()i;!
KR THIK) 1o 168 o 214 mn 197 207 242 296 Yo 42 4w 52 6 4% K02 957 1094 by 2w 1200 st 06 961 X7 Kos 158 71 ) 6 ot Vs I TR
w1 qas ten 2% 212 2m 182 2Ts W 4N ST 61 69 BET 097 1283 1407 1445 1400 4295 (169 1082 Yo Ken K41 T84 T e Sy 3w vy an
whoso0l 0wk 172 2% e 06 e 379 V403 Sus eSO TR YTE 128 4SSy 1731 4TS 1656 1481 1315 (L8l 1072 962 BV 6xs 53 4al 192 1wy 4 17 4
when] 114 145252 3% 444 42 53 s6d 538 67 KTT 071 a5 2000 2278 126 025 174 1a9d 126 i0q 756 5K OSKE S4i 0 S16 ST 6% 672 hil 45 4an
W20 13 1ed 2E2 3% 45T as $65 622 SBS 70 94y H6S 1705 2200 2487 2355 2051 1739 1458 70 876 642 649 SKY 565 6% 0y 726 74 Swd Ao 54
IEBIN £S5 Ies 1H Ve 45 5SS SKT 61 6ol T I020 UZE2 90K M5 2644 2441 2068 ITIS 43I 1027 718 724 644 626 6wy 1SS TRT T4 TSI 4w 42
whon)| 1 ox Vs 24h 398 445 S9T 615 188 151 ¥63 1012 142 s 272 M6 2508 2002 1642 1222 K36 KK 709 691 175 K2Y  KS6 K4 ¥3 787 Sel dwe  4n
whssoof 1 us deo[ 242 432 482 619 66k ¥31 857 97 122 1613 2435 304 W29 2551 007 14%3 W93 786 TEE K65 9ite 935 922 KNS B3 777 S 4KS 44y
wass0l 202 X7 249 496 505 of 779 was 978 110V 1S 1s3w 280N 3407 3200 2543 waa 9w 95 kw1 g2 76 ST Su6 43
wastn| 1wy 22y X9 502 574 642 BI2 0 i026  LNIT 1268 ISOK 2025 a8 A4 el 2413 W2 1027 YsE KIS K07 75 sul 52 107
wrse]  tey 284 252 5TK es6 705 94 L34 1302 1479 1837 2501 I 4357 Viwe 02 12 02 9w Kol Te Ta 605 827 16
WESSOOf 152 268 302 667 643 KR 91 1236 1607 1754 2289 009 4761 Su6d M6 2282 HOS  wys 91l K4l TR 74 o6 517 441
wasan| 13 259 g YOK 1047 1465 2006 2122 249 VW 629 6l2% 3569 1813 037 94l e K0T 76 122 59 49! 4
3885300 128 221 462 6.8 1071 4264 1547 2477 2732 W6 8 127 69 W 20 01y 94 kK2 K1Y To 107 sss 48l Vos
wasan| 120 208 47 6m 1S6 173 1775 308 662 52K 2002 2082 1076 99 yl4 K4S M3 [ R Y T T I AT
wasion]  tal 187 391 yss Kue 117 4815 455 24 11121020 93 K6y 795 73 s Ved 2k
TRKSO00 1267 3 1240 145 76 48 10308 1828 3045 253 2137 1992 187 1728 1584 e 13I8 1200 109 yy? R B - X B A1} 1y T T
a0l aen 282 459 92 146k 21k 1400 54 KE4B 4580 3628 134y 2774 2282 1946 lovs  1498) 1331 Live 1076 Y76 K9l RIK 755 Ja01 6SY AKE ke 328
WRABOOL LV 217 AW 081 1337 1797 2686 300 24 11261 6752 S34W 4014 2963 22 17210 (424 1225 10B4 w98 BYS K28 775 728 66 652 62 498 415 ss
w200l 124 1S 325 B9 4228 1754 2625 L TBIS 494 W22 M MY 142 8 W 937 Bes ¥l 765 T2 6uS 665 6 618 Sln 44l K
RO P4 200 431 1235 Leds 22N WS 14058 7189 S02 e 286 2071 1675 132 LLIT 99S Y1 R4S Twe 15 T 68 655 632 53 464 407
WA4S00]  KE A2 ST4 4TSI 21 2671 466 Lys2 6067 Y620 259K 2357 2009 TV 146} 1257 1091 veT  KYe  EW TY T4 71V o2 654 SSY 48D 4
wkaan] 20 344 6K 1601 2576 V08 1594 STol Y955 IM8Y  SI49 496 W25 2594 1908 1542 133 J1I5 1132 10SS 9S85 K14 777 744 11 68S 66 Sl 49 4w
WhaW| 230 354 752 054 2017 238 J0KZ ST S9ey 629 726 4233 o6l IN6T M2 IMG4 1441 (204 v6S  85Y  T9.  Tel 135 1S 6yl a8 661 646 629 354 491 g5
W20 23 448 K9S e 1752 192 3628 36SY 35SV 4352 476 3094 2236 1736 899 2085 1428 1155 Y8 857 727 659 SYS S92 SKY  SKS  SKL 575 S67 525 4Kl 441
WRNOO[  2KE 470 077 4366 1MIT 2409 2842 2897 246 394 3302 2667 2043 I8S6 1425 1368 U586 125 947 795 126 64k ST4 544 48K 4K2  44%  4ul 49 4K 48 am
Whan|  YOL 613 176 1020 698 2229 2012 2156 2094 2081 25K 2369 1547 1K62 155 1194 1043 1242 107y T3 679 SE 56y SHY 46y 45K 425 402 4Ny 41 an 405
WEWOO[  V4S 747 1177 1248 1735 1675 1737 USST 1745 2163 2185 204 IS99 ATTH 1605 130K 006 827 10 926 699 576 SIB 464 462 420 Ivs 193y A7S VIS A a7
WM 446 8S) 10y 13ST 1461 1302 1443 028V 1452 2006 1975 174 1373 4643 1614 1391 LIOW K48 676 K23 BO2 65 a8 4sy 407 FC IR WT I T VU VRN P [FL I W)
AR TH 748 4BE 65Y  T03 623 692 65 1i98 1445 1336 1038 B3 939 N6y 128 1274 W17 Ioe 2 edb 484 NS4 A2V w2 41 41s 7 3 1y 194 V97
WA Sed 286 437 412 402 4TS 623 K22 9% 1074 104Y  B44  eSK SV 1AV KXT W0OY 1078 1066 1002 895 66 629 S K4 288 21 202 208 24y 11 v
R0 236 3S3 354 29K 356 46 624 152 K4S K12 ¥ 10§ $1ae6) 44K SE 703 822 89K 932 924 878 KOV 708 o0} 498 401 313 23y 1 %5 § o1 117

RN oo ve NAAQS, Outside Facility
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Exhibit 3-11
Annual Average PM,, Concentrations at Signal Mountain Chattanooga

648500 649000 649500 650000 650100 650200 650300 650400 650500 650600 650700 650800 650900 651000 651100 651200 651300 651400 651500 651600 651700 651800 651900 652000 652100 657000 652300 652400 652500 653000 653500 54t

3887800] o8 02 01y 031 0.34 0.37 0.4 043 045 047 047 047 045 .43 041 03y oW 035 0y 031 03 02 02 027 026 024 02 021 vy oy

3887300 01 013 0.21 0.37 041 048 05 058 0% vel 062 06l 0SY 056 052 U49 046 043 04) 639 037 038 03 oM 028 0 0N 021 01y oy

1886800 o0y 04 022 044 0S 0S8 066 073 08I 086 O8N 086 082 017 07 066 06l 057 054 05 046 04 0.37 03 09 v on 021 01y an

3886300 OW 014 025 053 0.63 016 091 107 122 134 139 138 131 12 o8 098 08y [ Y]] 0.61 0s2 04 0 03y 0w 0w u2s 0.2 021 014

3886200] 009 U4 026 054 0.66 08 0.98 116 135 149 156 158 1.47 134 12 LOK 097 08h 074 062 0S5 044 03 03 0 o 0.25 02 021 0 ol vo
3886100 O 044 026 056 06y 08S 105 127 1.49 1.6% 176 178 1 66 151 135 12 e 091 076 08 0S5} 048 0% oM on 028 0w 02 02 0 G e
3886000 008 044 027 057 072 0y [WE] 1.4 1.67 19 202 202 192 174 153 134 115 096 078 064 0S5y 04S 04 036 032 o2y 026 o 021 014 o G
3885900 ook o4 027 075]  09s 122 154 1KY - 208 2.34 235 225 203 176 15 124 i U D6s 054 047 04t 037 03 029 02 024 02 oIS on 0

3885800 oo 013 027 06 077 101 131 171 218 153 275 28 27 2.42 105 167 132 3 [i3]] 066 056 049 043 DI 03 03 026 02 022 ot on 0

2885700  G0v 043 026} 63 0.y 1.06 1.42 1Y 246 247 329 342 1y 3 242 185 139 106l 083 0S8 0.4 0¥ 0 v 021 on 02 ot 02 0

3885600] 09 043 0.26] 066 0K2 I 153 212 285 355 403 434 442 193 289 203 146 19 081 072 039 03 03 025 025 023 017 0B 0

38855000 09 043 028 07 087 1.5 1.64 237 1M 4R 507 5 638 5.66 147 219 153 VIS 0w o 04 035 032 oM 021 028 01T 0 0

38854000 009 014 028 0.73 093 121 173 263 394 S 6SK B34 1096 1062 414 241 166 128 09y 0 042 0y on 0 0.28 025 007 013 u

3865300 OUK 014 025 073 V.98 13 184 292 471 647 RYI 1409 3104 524 21 182 134 103 082 B4 039 035 032 029 06 0% b1 0

3885200f OOX 014 026 072 1 141 2 323 572 918 1308 486 286 194 14 107 U6 047 041 03 0n 03 027 oI und o

3885100 00k 013 027 071 099 145 21 81 3 728 4 276 193 144 11y 092 071 06s 056 049 043 03 0l 031 028 01 0 0

3885000 0w 043 026 0N 0.9y 1.45 o6 624 387 263 193 149 L 0y7 08 068 USE 0S5 044 03 038 udl 026 01K 013 N

3884900 009 G4 026 078 106 151 2547 10.33 5.71 an 264 197 153 121 ugyl  0K2 06 0S8y oSl (145 04 035 0w 029 01y o 0
3884800 09 015 028 079 10¥ 158 2592 1028 K 378 267 19K 153 1227 099 oM 07 06 052 046 nd 0 omn 029 01y on 0

3884700 0.1 v.16 03 08 12 175 3022 1154 6.25 197 277 208 15K 126 103 086 072 0.62 0S4 047 042 03 oM 03 02 0 0

3884600 011 017 038 L1 153 228 27.82 12 692 45 345 23 179 141 LIS 09 08 0o 0sy  0Si 0.45 0.4 03 032 oM 01s 0

3884500 012 02 04l 129 14 2.65 . ) X 15.1 §.82 564 401 303 236 1.8% 152 126 105 0B 076 06 057 s 044 04 036 0} e Gl

3884400 043 022 046 139 1.87 254 349 54 970 1395 1208 828 6y a8 32 243 197 1.63 141 121 104 09 0 069 06l 054 048 04y 0w u2s 047 0

3884300 0.4 024 04y 136 17 214 291 46 632 9% 7.16 528 419 346 278 214 167 138 L1y 104 093 083 074 086 06 0S4 0w 0 04 026 0y 0t

3884200f 05 025 OS5I 122 146 186 266 165 436 521 483 n 306 258 224 i91 156 126 104 0y 08 0T 066 06 05S 0t 047 043 0 o0 02 01

3884100] 046 027 0S2 107 13 1.74 235 281 323 377 352 281 234 203 1.7 1.5 14 LIy 099 08Y 072 064 OSK US3 04y 046 043 0.4 031 027 02 01

3884000 017 028 0S) 0.9% 1.2 1.63 198 221 251 286 27 221 148 1.64 145 13 [T 108 095 0Bl 069 06 053 048 044 041 03 036 034 026 02 01
3883900[ 047 029 04y 093 119 1.46 1.64 18 202 226 215 18 155 1.36 122 1l ] 093 086 077 06K 059 051 048 041 038 03S 033 031 024 0y 01

3883800f 048 029 045 0y 1 127 137 15 167 183 1.6 K} 13 115 104 095 086 0R 075 07 064 058 051 0.45 04 036 0N 03 09 0n v ix 01

3883300 019 024 036 061 063 067 071 076 082 08 084 076 068 062 057 053 049 046 044 041 039 037 036 035 03 on 03 029 026 007 014 01

3882800| 016 02 0n 04 0.41 0.43 045 048 051 052 0.5 048 044 04 037 035 033 03l 03 0 0 026 025 024 023 022 022 0.31 021 XT3 0 0

3882300 .14 02 025 0.29 03 03 0.33 034 036 036 036 034 D32 029 027 025 024 023 022 02 02 0.2 01y 01y 0K 617 0a7 016 046 014 U 0
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24-hour Average PM, ; Concentrations at Signal Mountain Chattanooga

Exhibit 3-12

648500 649000 643500 650000 650100 650200 650300 650400 650500

650600 650700 650800 650300 651000 651100 651200 651300 651400 651500 651600 651700 651800 651900 652000 652100 652200 652300

52400 659500

3887800 03K oSt 6 07 0.8 074 .76 08y 1.07 128 1.4y 1.69 1 87 22 27 Iy 36l v 4 Y2 17 33y w 21 2548 244 234 228 218

3887300 045 131 el 0 8x 1ol L2 092 01 126 (81} 1Y 207 23 29y 366 423 459 467 444 4.14 an 336 307 287 2n 182 29 2 (N8

3886800 036 Uo6M 076 Lis 116 [y 138 $2% 16l 1 KS 124 2.6} 3 42y 513 5.62 5.63 528 472 419 an 343 3y 2.69 n 176 13t 121 b2

3886300 04 054 1 124 169 16s 206 20 214 2.55 306 363 s 6.5H 734 Ty 642 552 4.76 4.04 127 247 179 .82 Loy Loy bRy 07 ‘22 i
3886200 G 44 G 62 112 136 174 1.84 22 228 22y 23 3y 4 5N 7.23 1517 746 6.49 552 4.66 wm 286 2.0 2 I %4 183 206 228 2 24 i
3886100 052 .63 112 Iy 11 208 234 257 251 n 356 443 6.38 746 842 Eal 6.54 545 441 M 234 223 201 20 226 246 15K 26 25S i
3886000 059 0.5 a97 1.59 b 69 227 246 29 276 3458 I HK 494 716 4.7y K94 79 6.52 5.4 396 275 252 22 24 2.5 27 2K 2% 271 257 1
3885900( 066 [t 095 1.2 188 PRy 2.56 126 3.4 388 428 5.56 Ry 911 v.53 8043 637 478 1 289 147 25) 1M 298 3o 302 28y 2h 25 i
3885800 w7 075 093 1.9% 206 23 295 366 15y 441 471 6.33 9.22 108 16,08 801 591 33 276 284 3 13 13s kb2 Iy 287 26} 24 i
3885700 1% 0.4y 1.06 2.4 229 246 333 4.08 413 M 531 73 10.63 12.03 10 4% 764 499 325 183 169 37 356 kR) 306 219 2.54 234 1
3885600 067 102 VY6 2.9 262 281 s 449 59 592 64 858 12.45 13.51 10.6 6.54 512 149 414 EE:] ¥ 246 2.69 248 231 1
3885500 0l 107 121 2.65 254 124 as 481 6.34 7.02 195 102§ 15.01 15.48 9.55 691 418 446 411 443 35 3 243 26 242 22y i
3885400 as 104 1.56 EXiX) 4.8 5.65 189 K4y 991 un 1932 187y 5.47 554 5T 569 5.34 i 291 275 261 246 231 i
2885300 0581 a9l 1.4 53 425 5.04 602 9.72 1051 13.37 1697 10.48 643 658 6.34 574 496 12 kX 28y 269 25 234 i
3885200 0.5 076 (.4 23 5.26 .09 .72 1338 46.76 6,65 684 6.04 5.82 485 45 ] . 351 324 L) 278 259 24 I h¥ 1.29 [
3685100 on .72 1.57 142 KRV 913 1343 824 ™ 596 544 5.35 5.07 471 434 398 Jab 136 kR 244 262 241 162 i1 1)
3885000 0.8 106 1.32 4.42 58 871 6.8y 654 623 sn 528 4.52 43 399 36l k2 298 27t 248 2.7 1.54 115 4
3864900 U o6 113 1.43 308 587 [N 9.4% 747 an $x3 5.1 45 39y 156 il 189 1od 4 P ¥ 206 15 11y 0
3884600 052 0x? 172 435 51 1392 10.29 167 597 4.89 4.15 kXY n 292 2.67 248 23 217 205 [R2] 153 127 1
3884700 13 on 12 14 4.69 1.1 845 6.41 543 426 3.6) I 247 2.66 2 235 ppx) 212 203 194 16l 136 t
3884600 0SS .82 i.6 475 6.24 15.17 1.3y 8.64 6.66 525 422 148 LR} 29 2.6 252 234 126 218 206 L7 146 !
3884500 067 b7 AL 6.65 L2 1014 21 9.8l 9.8 831 7.02 576 .0t 435 376 12 247 2 26 245 233 P2 1581 154 1
3884400 Ok6 13 2.6l 6.4 996 13.24 N 19.65 996 1.42 351 4.86 454 4.46 416 378 33 297 241 267 254 242 3 LRy 162 \
3884300 089 137 248 793 816 9 .68 21.87 2293 2476 276 16.47 .27 1122 692 5.58 475 356 32K 29y 247 28 27 16 25 242 PRE] 226 192 1 b6 (IS
3884200 (1301 in 24 58 64 721 1384 139y 1349 1693 (LR 5 12.08 876 7.53 28 5.66 442 3x3 3.37 2.67 23y 226 228 b 22 216 213 20K | 8t tos |
3884100 112 1.54 358 4.96 491 9.2 073 17 v.63 12.41 13.02 10.55 762 4.63 543 6.3 496 is1 Ju4 .65 258 2.1 I 96 181 .84 185 1 85 (2] 74 It |
3884000 16 197 R 367 6.42 846 1.65 822 147 v.5% 942 9.38 6.53 4.66 1s3 414 4.94 429 292 26 y 2] 22 204 1.71 LS £51 154 i.57 1.5% (1} 1
3883900 [N} 244 403 47 6.59 627 661 592 6.55 %33 74 LX) 536 4.94 kX Y] 289 32 398 369 21 22 L 9% LK} 182 Loa L4y [T} n 1.4t (] i
3883800 143 283 i 504 5.52 493 549 sy 546 7.3y 6.67 69 4.67 5.06 4.2 325 24 269 Evy) 3y 2.58 tho 176 1 55 154 152 () 23 L2 127 1
3883300 261 257 1.82 24 267 236 243 299 408 478 444 338 32y 17 4 39y 359 3.02 242 i 86 L3y .12 129 1.56 109 | 6% 147 1.2t 075 06y [
3882800 192 1.0t 1.65 1.56 X 155 242 276 3 357 ERE) 213 21 236 288 M 33y 3 3.04 27m 23 (1) 146 L 083 0.78 067 07K o9 0 5K [0
3882300 UK3 1.25 116 114 1.22 164 207 248 278 287 2.66 224 182 I 49 [K1) 19 231 264 24S 294 28K 271 245 214 18 148 Lis [IX]] 069 .58 077 1]
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Exhibit 3-13
24-hour Average PM,, Concentrations at Lafarge Alpena

307500 308000 308500 303000 309100 309200 309300 309400 309500 309600 309700 309800 310000 310500 311000 311500 311900 312000 312100 312200 312300 312400 312500 313000 313500 314000
4996800 4.08 423 4.96 571 558 5.36 5.04 4.66 4.26 4.65 5 5.28 54 7.65 1344 24.86 289 29.53 29.68 28.67 2648 26.48 29.13 41.84 3567 1297
4996300 5.46 4.67 473 5719 6.18 6.54 6.81 6.93 6.83 6.57 6.16 5.63 6.15 887 16.28 27.44 3157 3199 31.85 33.98 3671 395 4223 4535 18.82 816
4995800 7.12 6.97 6.21 547 5.56 5713 6.02 6.43 6.95 152 8.04 8.41 834 1.7 2234 31.02 43.94 45.02 46.77 48.94 50.93 $3.02 5383 28.76 92 5 60
4995300 15.56 10.59 8.14 8.55 B.57 853 8.47 832 8.06 7.69 722 1.1 875 14.05 30.78 49.26 61.07 6195 63.01 63.36 619 56.36 46.92 10.94 1168 i708
4994800 36.14 3456 3109 2524 2376 2219 20.65 18.94 174 1583 1424 12.59 12.24 1347 1427 76.27 8532 7898 67.36 4874 2883 2209 194 2483 2557 2671
4994300 34.04 38.03 42.12 4572 46.29 46.83 47.36 47.88 48.43 49.18 50.26 51.78 56.01 72.66 51.76 157 113 7943 6055 57.25 5933 59.86 5831 43.16 3241 259
4994200 3085 35.08 3948 44.35 4526 46.09 46.82 474 4795 4842 49.03 4991 5338 8.1 102.7 24822 14413 96.49 94.92 89.56 82.1 74.67 67.98 467 572 29.12
4994100 27.36 3142 35.85 41.23 424 4358 4.7 45.77 46.69 4747 47.93 48.32 49.16 7084 117.06 46544 2392 1389  1is4 L B ) 78.31 21 40.48 329
4994000 2355 276 3l6 36.5 377 39.04 40.52 4207 43.63 4529 46.73 48.04 7341 177.931 14953 12873 1127 10008 90.02 82 57102 44.09 36.33
4993900 19.86 2357 27.38 3L 399 33.01 M6 356 3724 3916 4141 439 101.61 7787 71.07 76.04 7438 719 6919 5505 4167 37.71
4993800 16.15 19.73 2347 26.33 2687 2732 2782 2845 29.19 3023 31.56 3.0 85.93 76.76 59.95 5337 48.66 49.54 50.04 4139 41.85 36.81
4993700 1261 15.94 1974 2297 2334 2346 2355 23159 23.39 23.31 2328 23.38 63.58 67.79 62.82 50.71 46.04 4253 3796 3745 3653 346
4993600 9.46 12.26 15.97 20.2 20.87 21.46 21.93 2204 219 2137 2073 19.96 41.33 521 56.31 5341 45.6 39.24 3817 28.83 303 3005
4993500 6.77 886 12.08 1674 17.87 18.99 20.16 21.06 21.95 23 22.48 21.66 2383 35.89 44 81 48.61 46.76 4142 3547 268 244 2561
4993400 4.65 6.06 8.34 12,14 1318 14 44 15.85 174 19.15 21.05 229 246 17.84 2318 3224 39.45 42.77 4174 37.85 2789 1958 2112
4993300 o8 g4 5.09 7.28 8.02 8.67 9.7 10.7 11.96 1361 15.75 18.67 15.66 16.74 2234 2944 353 3815 37.61 2675 2123 17.25
4993200 317 N 4.68 4.96 492 586 72 883 10.67 12.58 1427 15.66 13.92 14.47 16.88 21.54 273 32.04 447 244) 2223 16.41
4993100 351 412 4.45 529 6.37 7.62 8.99 1032 11.48 1232 12.76 12.86 . 14.37 13.64 14.5 16.82 20.81 25.40 29.35 25.29 2213 17.8)
4993000 368 4.03 392 6.73 17 876 9.59 10.15 10.37 10.46 11.02 11.36) 1182 59.27 33.93 18.87 15.02 13.06 1347 145 16.79 20.21 24.06 26.36 21.19 1864
4992900 368 i 384 7.64 828 813 8.88 8.94 9.39 9.65 9.7 9.56 983 3251 2727 16.2 15.29 1244 12.75 133 14.52 16.63 19.67 26.62 19.89 18.81
4992800 35 322 483 11 7.84 7.81 8.11 832 8.34 8.16 173 7.02 93 2178 2244 14.04 1527 11.69 12.06 1248 1317 14.48 16.49 25 86 19.22 18.48
4992700 316 kX)) 5.66 1.05 1 7.26 7.28 712 6.78 6.21 6.08 6.96 8.64 19.85 19.62 12.23 15.02 .71 11.35 11.72 1221 13.02 1434 2424 20.33 1776
4992600 27N 376 6.06 6.42 6.45 6.33 6.06 5.62 501 537 6 6.4 912 20 17.2 10.74 14.62 12.14 10.72 11.05 1145 12 12.87 219 2111 16.81
4992500 248 445 5.94 5.67 547 5.13 467 448 493 533 5.71 6.69 1016 19.94 1485 949 14.11 12.31 1034 10.54 10.85 11.24 1183 194 2142 158
4992400 306 492 5.38 4.72 4.36 389 4.25 4.66 5.03 53 6.08 6.89 12.87 19.58 12.82 8.68 13.55 12.35 10.01 1017 10.39 10.65 1108 1704 201y 1664
4992300 363 5.03 4.72 37 3.69 4.05 4.41 4.75 5.02 56 6.34 8.37 418 19.01 112 8.46 12.96 12.26 992 984 10.04 1025 10.54 15.03 2049 17 46
4991800 345 283 28 395 41 447 5.44 6.39 79 9.62 11.47 1332 16.13 14.26 6.56 7.86 10.06 1075 1033 8.80 6.78 72 7.76 995 137 1722
4991300 1.81 2.39 328 5.28 6.21 7.26 8.44 971 10.97 1222 13.29 14} 1437 9.77 5.6 7.44 176 8.81 929 9 799 6.5 485 6.38 912 12.54
4990800 209 2.81 397 15 841 9.35 10.29 11 iL9 1241 12,61 125 1132 6.92 5.2 6.74 6.07 7.11 7.9 8.24 803 729 6.17 3ol 542 824
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Exhibit 3-14
Annual Average PM,, Concentrations at Lafarge Alpena

307500 _ 308000 _ 308500 309000 309100 _ 309200 309300 309400 309500 309600 309700 _ 309800 _ 310000 _ 310500 311000 311500 311900 312000 312100 312200 312300 312400 312600 313000 313500 314000
4996800 017 0.19 02) 0.25 0.26 027 028 03 0.32 0.34 037 04 0.46 053 0.61 0.65 0.66 0.67 0.67 .67 0.06 004 0.6} Q.63 05s 042
4996300 018 0.2 023 028 0.29 03 032 033 03s 037 0.39 041 0.48 0.69 079 087 089 09 09 0.88 0.86 084 082 076 057 048
4995800 019 023 027 031 033 0.34 0.36 0.38 04 0.42 045 048 0.54 085 9] 1.28 133 1.31 1.27 122 118 1S 113 085 o8 059
4995300 019 023 029 0.37 038 04 042 045 047 05 053 057 0.67 | 1.73 2.19 2.17 206 194 1.86 m 1 66 153 112 0y 072
4994800 0.19 0.23 029 0.38 04 043 0.4¢6 049 053 0.58 0.63 0.69 0385 145 2.66 49 4137 396 356 315 283 262 243 1.6 115 088
4994300 07 022 028 0.39 042 045 0.49 053 0.58 0.63 0.69 0.76 0.96 217 5.22 2543 16.68 12.47 9.29 716 575 474 398 203 129 0492
4994200 0.17 021 028 0.39 042 0.45 049 054 0.59 0.65 071 0.79 | 24) 5.92 48.16 25.39 158 10.93 811 6.29 5.00 418 200 1.33 095
4994100 017 021 028 039 042 0.46 05 055 06 0.67 074 0483 334 18.41 1207 8.69 6.64 529 435 2,15 t.30 0y7
4994000 0.17 0.21 0.28 039 043 0.46 051 0.56 0.62 0.69 0.78 088 3044 17.78 11.8] 857 6.58 526 4.34 216 1.37 098
4993900 0.16 021 0.28 0.39 043 0.46 05l 056 063 017 08 0.91 19.63 1437 10.54 7.95 621 5.02 417 2103 .37 099
4993800 0le 02 027 038 042 046 0.5 0.55 0.62 0.69 0.79) 0.9§ 11.67 10.09 845 6.96 5.7t 473 398 208 1.35 099
4993700 0.16 0.2 0.26 0.37 04 0.44 0.48 053 059 0.67 0.76 0.49 6.98 6.69 6.23 56 4.94 429 in 203 1.33 098
4993600 01s 0.19 024 034 0.37 041 0.45 05 0.56 0.64 073 0.85 452 445 441 4.26 4 3.68 KRS} 1.97 1.3 097
4993500 ol o 0.23 0.32 035 0.38 042 0.47 053 0.6 07 0.82 3 36 316 38 in 301 285 189 1.29 096
4993400 013 0.16 021 03 032 0.36 039 044 05 0.57 067 08 249 24 2.39 241 243 241 236 L9 1.26 094
4993300 013 016 02 028 031 034 037 042 047 0.54 0.63 0.75 203 1.93 1.89 1.9 1.93 195 I 94 165 1.22 093
4993200 0.12 0.15 0.9 0.27 029 032 035 0.39 044 05 0.58 0.67 1.7 1.62 1.56 158 1.57 16 16l 1.49 117 0.91
4993100 012 014 0.18 0.26 0.28 031 0.34 037 041 0.46 0.51 0.58 1.47 14 1.33 1.3 1.31 1.33 1.35 133 1.l 08y
4993000 0t} 0.4 0.18 02S 027 029 0.32 035 038 041 046 0.51 127 1.22 1.16 112 1.it 1.12 115 b7 1.05 086
4992900 0.1 013 017 024 0.26 0.28 03 032 0.35 0.38 042 047 1.1 107 1.03 0.98 096 0.96 098 1.03 0497 082
4992800 011 013 0.17 023 0.25 026 028 03 0.32 0.3s 0.38 043 096 094 091 0.88 085 0.84 085 091 08y 079
4992700 0.1 013 0.17 022 023 024 0.26 0.28 03 0.33 0.36 04 085 0.83 0.81 079 076 074 074 081 081 Q78
4992600 0.1 013 017 0.21 0.22 023 0.24 0.26 0.28 031 034 0.38 0.75 0.74 073 071 0.69 0.67 0.60 072 074 (V)
4992500 0.1 013 0.16 0.2 0.21 022 023 0.25 0.27 03 033 036 0.67 0.66 0.66 0.64 0.6 0.61 06 0.65 0.67 066
4992400 0.1 0.13 015 0.19 02 0.21 022 0.24 026 0.29 0.3 0.3 0.6 06 0.59 0.59 057 056 0.54 0.58 0.6} 0.6l
4992300 an 013 0.15 018 0.19 02 0.22 0.4 0.26 0.28 03 033 0.54 0.54 0.54 0.53 0.53 05l 0s 052 0.56 0.57
4991800 009 0.1 0.13 0.16 0 0.18 02 021 022 024 0.25 027 033 0.33 033 0.34 034 034 0.34 033 0.37 04
4991300 0.08 0.1 0.12 0.15 016 0.17 0.18 0.19 0.2 021 022 024 023 023 022 0.23 0.23 024 024 0.24 0.25 .28
4990800 0.08 0.09 0.11 0.14 0.15 0.16 0.17 0.17 0.18 0.19 02 0.21 0.18 0.17 0.17 017 0.17 017 017 0.8 018 02
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Exhibit 3-15
24-hour Average PM, 5 Concentrations at Lafarge Alpena

307500 308000 308500 309000 309100 309200 309300 309400 309500 309600 309700 309800 310000 310500 311000 311500 311900 312000 312100 312200 312300 312400 312500 313000 313500 31400

4996800
4996300
4995800
4995300
4994800
4994300
4994200
4994100
4994000
4993900
4993800
4993700
4993600
4993500
4993400
4993300
4993200
4993100
4993000
4992900
4992800
4992700
4992600
4992500
4992400
4992300
4991800
4991300

4990800

1.23
181
229
5.37
11.75
10.18
9.1
8.02
6.88
5.81
475
3714
284
2.06
1.44

1.07 -

1.24
1.38
145
1.45
1.38
1.24
1.07
0.88
0.97
1.14
115
0.61
0.64

1.3
1.5
23
in
1.5
11.48
1041
92
8.03
6.85
5.76
4.69
365
2.68
1.87
14
.55
1.62
1.58
1.46
1.27
1.04
118
1.39
1.54
1.57
1.02
0.73
0.86

1.62
.45
2.09
2.64
10.61
1292
1182
10.53
9.16
789
6.78
5.76
47
3.63
255
1.79
1.83
1.74
1.54
1.26
i.5
1.76
1.88
1.85
1.82
1.7
0.85
1
1.52

1.99
19
176
2.86
881
14.4}
1353
1221
10.57
B.89
151
6.61
591
498
3.68
2.26
1.93
1.64
207
236
2.39
243
23
2.03
1.69
1.33
1.2
1.97
2.68

1.96
2.06
1.72
2.88
833
147
1388
12.59
10.92
9.13
764
6.7
6.09
5.31
399
248
1.9
1.96
239
2.56
2.59
254
23
1.96
1.56
1.17
1.33
2.28
298

19
222
1.79
2.88

78

14.99
1422
12.98
11.31
9.41
175
6.7
6.24
5.63
436
2.67
1.86
2.34
269
2.1
2.76
2.59
226
1.83

1.4
1.22
1.54
262
3.28

1.79
234
1.9
286
7.28
15.28
14.54
13.38
1175
973
7.87
6.7
6.35
5.96
478
2.99
22
275
295
296
2.89
2.59
216
1.67
1.28
1.33
1.9

3
358

1.67
242
207
282
6.68
15.59
14.84
1374
12.22
10.13
8.03
6.69
6.35
6.2
5.23
3.28
269
315
3.13,
318
295
253
2
1.46
14
1.43
232
34
386

1.53
241
2.28
273
6.13
15.92
1515
14.1
12.69
10.59
8.22
6.6
6.28
6.44
5.74
3.66
34
35t
KRX]
3.33
2.96
241
1.79
1.48
1.51
1.64
282
381
4.09

1.63
235
2.52
261
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Exhibit 3-16
Estimated Population Exposed Above the NAAQS at 52 Facilities Examined

ASH GROVE CEMENT CO CHANUTE KS 0
ASH GROVE CEMENT CO - FOREMAN AR 0
ASH GROVE CEMENT CO INKOM iD 364
ASH GROVE CEMENT CO LOUISVILLE NE 0
ASH GROVE CEMENT CO MONTANA CITY MT 0
BLUE CIRCLE INT. RAVENA NY 02
CALIF PORTLAND CEMENT MOJAVE CA 0
CAPITOL AGGREGATES INC SAN ANTONIO TX 0
CONTINENTAL CEMENT CO INC HANNIBAL MO 2
DACOTAH CEMENT RAPID CITY SD 5
ESSROC MATERIALS LOGANSPORT IN 0
ESSROC MATERIALS SPEED IN 0
GIANT CEMENT COMPANY HARLEYVILLE sC 0
HEARTLAND CEMENT COMPANY INDEPENDENCE KS 0
HOLNAM INC ADA OK ob
HOLNAM INC ARTESIA MS 0
HOLNAM INC CLARKSVILLE MO 0
HOLNAM INC MORGAN UT 0
HOLNAM INC DUNDEE MI 0
HOLNAM INC LAPORTE co 0
HOLNAM INC HOLLY HILL sc 0
HOLNAM INC FLORENCE co 0
HOLNAM INC TIJERAS NM . 02
INDEPENDENT CEMENT CORP CATSKILL NY. 0
INDEPENDENT CEMENT CORP HAGERSTOWN MD 0
LAFARGE CORPORATION APENA MI oP
LAFARGE CORPORATION NEW BRAUNFELS X 1
LAFARGE CORPORATION BUFFALO IA 5
LAFARGE CORPORATION FREDONIA KS 02
LAFARGE CORPORATION GRAND CHAIN IL 0
LAFARGE CORPORATION PAULDING OH 0
LAFARGE CORPORATION SUGAR CREEK MO 1
LEHIGH PORTLAND CEMENT CO CEMENTON NY 0
LEHIGH PORTLAND CEMENT CO MASON CITY IAa 0
LEHIGH PORTLAND CEMENT CO MITCHELL IN 0
LEHIGH PORTLAND CEMENT CO UNION BRIDGE MD 7
LONE STAR INDUSTRIES CAPE GIRARDEAU MO 0
LONE STAR INDUSTRIES GREENCASTLE IN 0
LONE STAR INDUSTRIES NAZARETH PA 7
LONE STAR INDUSTRIES OGLESBY IL 0
MEDUSSA CEMENT COMPANY CHARLEVOIX MI 0
MEDUSSA CEMENT COMPANY DEMOPOLIS AL 0
NATIONAL CEMENT CO OF CALIFORNIA LEBEC CA 0
RINKER PORTLAND CEMENT CORP MIAMI FL 0
RIVER CEMENT COMPANY FESTUS MO 0
ROANOKE CEMENT COMPANY CLOVERDALE va 0
SIGNAL MOUNTAIN CEMENT COMPANY CHATTANOOGA TN oP
SOUTHDOWN KNOXVILLE ™ 236
SOUTHDOWN LYONS co 6
SOUTHDOWN ODESSA TX 0
TARMAC FLORIDA MEDLEY FL 0
TEXAS INDUSTRIES MIDLOTHIAN TX 0
TOTAL 634

@ Although these facilities have people living within 500 meters, the population
exposed above the NAAQS is assumed to be zero because the CKD is wetted or watered.

® Although the NAAQS is predicted to be exceeded out to a certain distance from the
property line at these three facilities, no people live in the affected area.
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34 MAJOR LIMITATIONS AND UNCERTAINTIES

This study has significantly enhanced EPA’s understanding of the extent to which populations

living near cement plants are potentially at risk due to exposures to airborne particulate matter from
CKD waste management activities. The Agency recognizes, however, several limitations and
uncertainties inherent in the analysis. Limitations and uncertainties associated with the PM exposures
analysis include those related to the emissions and dispersion modeling, and those related to assessing
population exposures across the facilities.

All emission and dispersion/air quality modeling applications are limited by the
accuracy of the input data and the inherent limitations of the specific models used. -
While site-specific data were used to the extent possible to develop emission and air
quality modeling inputs, data were not available for several inputs and, thus,
assumptions were developed as needed. Many of the AP-42 equations used in this
analysis were developed originally based on empirical data, collected from industries
using soil, gravel or other material (coal) all of which have properties different from
CKD. Since no on-site emission testing was available for CKD facilities, use of these
AP-42 equations was necessary for this analysis. Using equations to model CKD
emissions that are not developed using empirical CKD data (or are at the equation
limit) can introduce error into the present analysis. For example, the value for
moisture content of the CKD during handling and at the pile used in the present
analysis is the lower limit allowed by the equation rather than a value based on
empirical analysis of actual CKD. For more realistic emissions modeling, equations
and parameters that are based on studies of the actual behavior of CKD are required.

Emissions controls for CKD (e.g., pelletized prior to transport) can greatly reduce emissions.
After consulting the information on hand (i.e., site visit trip reports, PCA surveys, the NODA),
EPA determined that there was no facility-specific information provided on how the CKD
emissions are controlled between collection at the facility and disposal at the pile for the seven
high-nisk facilities modeled. Thus, EPA developed a general handling train scenario (and
associated emissions controls) that was used at all seven facilities. Where this generic scenario
does not match the actual CKD handling (and emissions controls) of the actual facility, the
present analysis will not reflect the actual conditions.

EPA used the “fastest mile” data from “Extreme Wind Speed at 129 Stations in the
Contiguous United States” to calculate emissions for this analysis. This wind speed represents
the mean annual fastest mile. Analysis of historical meteorological data to determine mean
daily fastest mile values for each facility and the subsequent use of these values to estimate
emissions were beyond the scope of this effort. Consequently, the emission estimates prepared
for this analysis were calculated by assuming that the mean annual fastest mile occurs between
every disturbance (i.e., as frequently as once per day) instead of once per year, and thus may
overstate actual emission rates.

The key assumptions underlying the estimation of the number of people exposed to

PM concentrations are (i) individuals are always located at their residence; (ii) outdoor
concentrations at the block centroid can adequately represent outdoor concentrations
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throughout the block; and (iii) outdoor concentrations can adequately represent
concentrations in all microenvironments. The first assumption may lead to over- or
underestimates of population exposure, depending on whether the number of
individuals typically located in each block is greater or less than the residential
population. For example, an industrial or commercial area is likely to have more
people present on average than is indicated by the residential population. The second
assumption similarly may lead to either over- or underestimates of population exposure
depending on the spatial distribution of the population throughout the block, and the
steepness of concentration gradients. The smaller the spatial extent of the block, the
less potential bias is introduced by this assumption. Because census subdivisions are
designed to have approximately equal populations, blocks in urban areas tend to be
significantly smaller than those in rural areas. Because concentration gradients tend to
be steepest at locations closest to the emission source, the uncertainty introduced by
this assumption is highest near the facility boundary. The third assumption is likely to
lead to overestimates of the exposure concentration increment, since indoor
concentrations of outdoor generated particulate matter are generally lower than
concurrent outdoor concentrations, and individuals typically spend more than 80
percent of their time indoors. The amount of protection afforded by being indoors
depends on a number of factors, including the air exchange rate, and. the presence or
absence of air filtration equipment.

Extrapolation of the air quality modeling results completed for the Holnam Ada, Signal
Mountain Chattanooga, and Lafarge Alpena facilities to other facilities involves some
uncertainty because the physical characteristics that exist at these three facilities will not be
replicated exactly at other cement facilities. Although these physical characteristics
(meteorology, terrain, physical layout of sources) were examined at a basic level to determine
which were the most significant in driving predicted concentrations, extensive sensitivity
analysis was not conducted to fully explore the effect of such variations at other facilities.

Extrapolation of the air quality modeling results to receptors located in a complete circle
surrounding the facility is a conservative assumption since the maximum modeled
concentrations at the Holnam Ada, Signal Mountain Chattanooga, and Lafarge Alpena facilities
occurred only at receptors located downwind of the CKD sources. Concentrations predicted at
receptors located upwind of the sources were considerably lower. If meteorological conditions
at a given facility were to vary enough to produce concentrations at equal levels at all
directions surrounding the facility, the final predicted concentrations at any given receptor
point would be lower compared to that predicted at the three facilities.

While EPA has established that coarse and fine airborne PM can increase respiratory
symptoms and impair breathing, leading to adverse health effects, there are no widely
accepted dose-response or toxicity measures for PM exposures. Thus, for this PM
analysis, EPA could not describe the population risk in conventional terms of number
of excess disease cases, and had to, instead, rely on comparing predicted airborne
concentrations to air quality standards. Because the characteristics of the dose-
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response relationship are not well understood as yet, it is possible that some or all of
the people predicted to be exposed to PM levels exceeding the NAAQS will not
exhibit any adverse effects.

Assuming that emissions are completely eliminated (100 percent effectiveness) at
facilities that report watering or wetting their waste piles involves significant
uncertainty because there may be portions of the pile or the handling train that still can
be sources of PM releases. Use of this assumption will tend to underestimate the
population effects.

There is significant uncertainty associated with predicting the number of people who
live within 100 or 200 meters of the facility or waste pile boundary. This is because
the finest resolution of Census data available from electronic databases is at the block
level, and the method used for predicting the populations is the "buffer method." This
method calculates the population within a circle (defined by a given radius) around the
facility by tabulating the total populations of Census blocks whose centroids fall within
that circle. As the circle gets smaller, it is less probable that the centroid of a given
block will fall within the circle, although part of the block would still be in the circle.
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