
FILTRATION CREDITS FOR MICROBIAL REMOVAL, TO MEET SWTR, IESWTR and LTlESWTR** 
(systems consistently meeting the CFE turbidity lim its in the table below, and the operationa l and design requirements 
outlined in this policy, are granted the Logs removal credit in the table below.) 

FILTRATION TREATMENT COMBINED MAXIMUM LOGS OF CREDIT FOR MINIMUM LOGS OF 
T ECHNOLOGY FILTER EFFLUENT PHYSICAL REMOVAL INACTIVATION 

(CFE) TURBIDITY NEEDED BY 
(95% MNTHLY!MAX) DrSINFECTION 

ntu 
Cryptosporidium Giardia Viruses Giardia Viruses 

Conventional *** 0.3/1 >2 2.5 2.0 0.5 2.0 

Direct ***0.3/1 >2 2.0 1.0 1.0 3.0 

Slow Sand l /5 >2 2.0 2.0 1.0 2.0 

Diatomaceous Earth 1/5 >2 2.0 1.0 1.0 3.0 

Reverse Osmosis 0.3/ 1 >2 >3.0 3.0 0 1.0 

Nanofiltration 0.3/ l >2 >3.0 3.0 0 1.0 

Ultrafiltration 0.3/1 >2 >3.0 0 0 4.0 

Microfiltration 0.3/1 >2 >3.0 0 0 4.0 

Pretreatment plus Bag or Cartridge l /5 2 2.0 0 1.0 4.0 
(B/C) * 

Conventiona l Filtration followed by 0.5/5 2 2.5 2.0 0.5 2.0 
(8/C) 

* See policy for description of adequate pretreatment for SW and for GWUDISW using B/C Filtration 

** Additional types of alternative fil tration should be evaluated on a case-specific basis. 951
h percentile and maximum turbidity values will be no more than I 

NTU and 5 NTU, respectively, for all alternative filtration technologies, unless different site specific values a re assigned. All NTU rounding shall be in 
accun.lance with EPA established policy. Also, these filtration credits do not apply to point-of-use devices. 

*** Conventional and direct filtration also have requirements for monitoring of ind ividual filter effluent turbidity(IFE). See IESWTR and L TI ESWTR. 



TABLE 2 

Baffling Condition TIO/T* Baffling Description 

Unbaffled 0.1 None, agitated basin, very low length to width ratio, high inlet 
and outlet flow velocities, unbaftled inlet and outlet at the 
same levels. 

Unbaftled 0.2 None, agitated basin, very low length to width ratio, high inlet 
and outlet flow velocities, unbaftled, inlet/high and outlet/low 
or visa versa. 

Poor 0.3 Single or multiple unbaffled inlets and outlets, no intra-basin 
baffles, vertical perforated pipe for an inlet and/or outlet. 

Average 0.5 Baffled inlet or outlet, vertical perforated pipe for an inlet or 
outlet, with some intra-basin baffles. 

upenor 0.7 Perfo rated inlet baffle, perforated intra-basin baffles, outlet 
weirs or perforated launders. 

Excellent 0.9 Serpentine Baffl ing throughout 

Perfect 1.0 Pipeline flow 

*T I 0 = detention time at which 90% of the water passing through the unit is retained 



TABLE E-7 

CT VALUES FOR 
INACTIVATION OF VIRUSES BY FREE CHLORINE(!) 

Log Inactivation 

2.0 3.0 4.0 
pH pH pH 

Tempe rature (C) 6-9 lQ ~ lQ 6-9 lQ 

0.5 6 45 9 66 12 90 

5 4 30 6 44 8 60 

10 3 22 4 33 6 45 

15 2 15 3 22 4 30 

20 1 11 2 16 3 22 

25 1 7 1 11 2 15 

Notes : 

1. Basis for values given in Appendix F. 



CIILORINE pH<-6 
CONCENTRATION Log Inactivations 
( mg/L) 0.5 1.0 t.S 2.0 2.5 3.0 0.5 

<=0.4 23 46 69 91 114 137 27 
0.6 24 41 11 94 118 141 28 
0.8 24 48 13 91 121 145 29 

I 25 49 74 99 123 148 29 
1.2 25 51 76 101 127 152 30 
1.4 26 52 78 103 129 155 31 
1.6 26 52 79 105 131 151 32 
1.8 21 54 81 108 135 162 32 

2 28 55 83 110 138 165 33 
2.2 28 S6 8S 113 141 169 34 
2.4 29 51 86 liS 143 172 34 
2.6 29 58 88 117 146 175 35 
2.8 30 59 89 119 148 178 36 

3 30 60 91 121 151 181 36 
CIILORINE pH = 8.0 
CONCENTRATION Log lnactivlltiona 
(mg/L) 0.5 1.0 l.S 2.0 2.5 3.0 0.5 

< = 0.4 46 92 139 185 231 2n 55 
0.6 48 95 143 191 238 286 51 
0.8 49 98 148 197 246 295 59 

I 51 101 152 203 253 304 61 
1.2 52 104 157 209 261 313 63 
1.4 54 107 161 214 268 321 65 
1.6 55 110 165 219 274 329 66 
1.8 56 113 169 225 282 338 68 

2 58 liS 113 231 288 346 10 
2.2 59 118 1n 235 294 353 11 
2.4 60 120 181 241 301 361 73 
2.6 61 123 184 245 307 368 14 
2.8 63 125 188 250 313 375 75 

3 64 127 191 255 318 382 77 
Notes: 

(I) CT = CT for 3-log inactivation 
99.9 

TABLE E-1 
CT VALUES FOR INACTIVATION 

OF GI ARDIA CYSTS BY FREE CIILORINE 
AT 0.5 COR LOWER (I) 
pH-6.5 pl-f - 7.0 

Log Inactivations Log Inactivations 
1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 

54 82 109 136 163 33 65 98 130 
56 84 112 140 168 33 61 100 133 
51 86 liS 143 172 34 68 103 137 
59 88 117 141 176 35 10 lOS 140 
60 90 120 ISO 180 36 72 108 143 
61 92 123 153 184 37 74 111 147 
63 95 126 158 189 38 15 113 151 
64 91 129 161 193 39 77 116 154 
66 99 131 164 197 39 19 118 157 
67 101 134 168 201 40 81 121 161 
68 103 137 171 205 41 82 124 165 
10 lOS 139 174 209 42 84 · 126 168 
11 107 142 178 213 43 86 129 171 
72 109 145 181 217 44 87 131 174 

p11 = 8.5 p11 < = 9.0 
Log Inactivation• Log Inactivations 

1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 

110 165 219 274 329 65 130 195 260 
114 171 228 285 342 68 136 204 271 
118 tn 236 295 354 70 141 211 281 
122 183 243 304 365 73 146 219 291 
125 188 251 313 376 15 ISO 226 301 
129 194 258 323 387 n 155 232 309 

132 199 265 331 397 80 159 239 318 
136 204 271 339 407 82 163 245 326 
139 209 218 348 417 83 167 250 333 
142 213 284 355 426 85 170 256 341 
145 218 290 363 435 87 174 261 348 
148 222 296 370 444 89 178 267 355 
151 226 301 3n 452 91 181 272 362 
153 230 307 383 460 92 184 276 368 

p11 = 7.5 
Log Inactivation• 

2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

163 195 40 79 119 158 198 237 
161 200 40 80 120 159 199 239 
111 205 41 82 123 164 205 246 
175 210 42 84 127 169 211 253 
179 215 43 86 130 173 216 259 
184 221 44 89 133 1n 222 266 
188 226 46 91 131 182 228 273 
193 231 47 93 140 186 233 219 
191 236 48 95 143 191 238 286 
202 242 so 99 149 198 248 297 
206 247 so 99 149 199 248 298 
210 252 51 101 152 203 253 304 
214 251 52 103 ISS 207 258 310 
218 261 53 105 158 211 263 316 

2.5 3.0 

325 390 
339 407 

352 422 
364 437 
376 451 
387 464 
398 4n 
408 489 
411 500 

426 511 
435 522 
444 533 
453 543 
460 552 



CHLORINE pH<-6 
CONCENTRATION Log Inactivations 
(mg/L) 0.5 1.0 1.5 2.0 2.5 3.0 0.5 

<=0.4 16 32 49 65 81 91 20 
0.6 11 33 50 61 83 100 20 
0.8 11 34 52 69 86 103 20 

I 18 35 53 10 88 105 21 
1.2 18 36 54 11 89 101 21 
1.4 18 36 55 73 91 109 22 
1.6 19 31 56 14 93 Ill 22 . 

1.8 19 38 51 16 95 114 23 
2 19 39 58 11 91 116 23 

2.2 20 39 59 19 98 118 23 
2.4 20 40 60 80 100 120 24 
2.6 20 41 61 81 102 122 24 
2.8 21 41 62 83 103 124 25 

3 21 42 63 &4 105 126 25 
CHLORJNE pH=8.0 
CONCENTRATION Log lnactivat.iona 
(mg/L) 0.5 1.0 1.5 2.0 2.5 3.0 0.5 

<=0.4 33 66 99 132 165 198 39 
0.6 34 68 102 136 110 204 41 
0.8 35 10 105 140 : 115 210 42 

I 36 12 108 144 180 216 43 
1.2 31 14 Ill 141 1&4 221 45 
1.4 38 76 114 151 189 221 46 
1.6 39 11 116 ISS 193 232 41 
1.8 40 19 119 159 198 238 48 

2 41 81 122 162 203 243 49 
2.2 41 83 124 165 201 248 50 
2.4 42 &4 121 169 211 253 51 
2.6 43 86 129 172 215 258 52 
2.8 44 88 132 115 219 263 53 

3 45 89 134 179 223 268 54 

~ 
(I) CT = CT for 3-log inactivation 

99.9 

TABLE E-2 
CT VALUES FOR INACTIVATION 

OF GIARDIA CYSTS BY FREE CIILORINE 
AT 5 C (I) 

pH-6.5 pll - 1.0 
Log lna.ctivationa Log Inactivations 

1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 

39 59 18 98 111 23 46 10 93 
40 

I 
60 80 100 120 24 48 12 95 

41 61 81 102 122 24 49 13 91 
42 63 83 104 125 25 50 15 99 
42 64 85 106 121 25 51 16 101 
43 65 81 108 130 26 52 18 103 
44 66 88 110 132 26 53 19 105 
45 68 90 113 135 21 54 81 108 
46 69 92 115 138 28 55 83 110 
41 10 93 111 140 28 56 85 113 
48 12 95 119 143 29 57 86 115 
49 13 91 122 146 29 58 88 111 
49 74 99 123 148 30 59 89 119 
50 16 101 126 151 30 61 91 121 

pH=8.5 pll <=9.0 
Log Inactivations Log Inactivations 

1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 

19 118 151 191 236 41 93 140 186 
81 122 163 203 244 49 97 146 194 
&4 126 168 210 252 50 100 151 201 
81 130 113 211 260 52 104 156 208 
89 134 118 223 261 53 101 160 213 
91 137 183 228 214 55 110 165 219 
94 141 181 234 281 56 112 169 225 
96 144 191 239 281 58 liS 113 230 
98 141 196 245 294 59 118 177 235 

100 150 200 250 300 60 120 181 241 
102 153 204 255 306 61 123 184 245 
104 156 208 260 312 63 125 188 250 
106 159 212 265 318 64 121 191 255 
108 162 216 270 324 65 130 195 259 

pH =1.5 
Log Inactivation& 

2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

116 139 28 55 83 Ill 138 166 
119 143 29 51 86 114 143 171 
122 146 29 58 88 111 146 115 
124 149 30 60 90 119 149 179 
121 152 31 61 92 122 153 183 
129 155 31 62 94 125 156 181 
132 158 32 64 96 128 160 192 
135 162 33 65 98 131 163 196 
138 165 33 61 100 133 167 200 
141 169 34 68 102 136 110 204 
143 172 35 10 105 139 114 209 

146 115 36 11 101 142 118 213 
148 118 36 12 109 145 181 211 
152 182 31 74 Ill 147 184 221 

2.5 3.0 

233 279 
243 291 
251 301 
260 312 
261 320 
214 329 
281 331 
288 345 
294 353 
301 361 
307 368 
313 315 
318 382 
324 389 · .. 



CHLORINE pH<-6 
CONCENTRATION Log Inactivations 
(mg/L) 0.5 1.0 1.5 2.0 2.5 

<=0.4 12 2A 37 49 61 
0.6 13 25 38 50 63 
0.8 13 26 39 52 65 

I 13 26 40 53· 66 
1.2 13 21 40 53 61 
1.4 14 21 41 55 68 
1.6 14 28 42 55 69 
1.8 14 29 43 51 72 

2 IS 29 44 58 13 
2.2 IS 30 45 59 74 
2.4 15 30 45 60 15 
2.6 15 31 46 61 77 
2.8 16 31 41 62 18 

3 16 32 48 63 19 
CHLORINE pH =8.0 
CONCENTRATION Log loactivat.iOCll 
(mg/L) 0.5 1.0 1.5 2.0 2.5 

<=0.4 25 50 15 99 12A 
0.6 26 51 77 102 121 
0.8 26 53 19 105 132 

I 21 54 81 108 135 
1.2 28 55 83 Ill 138 
1.4 28 51 85 113 142 
1.6 29 58 81 116 145 
1.8 30 60 90 119 149 

2 30 61 91 121 152 
2.2 31 62 93 12A 155 
2.4 32 63 95 121 158 
2.6 32 65 91 129 162 
2.8 33 66 99 131 164 

3 34 61 101 134 168 
Notes: 

(I) CT = CT for 3-log inactivation 
99.9 

3.0 0.5 

73 IS 
15 15 
18 15 
79 16 
80 16 
82 16 
83 17 
86 11 
81 17 
89 18 
90 18 
92 18 
93 19 
95 19 

3.0 0.5 

149 30 
153 31 
158 32 
162 33 
166 33 
110 34 
114 35 
179 36 
182 31 
186 38 
190 38 
194 39 
191 40 
201 41 

TABLE E-3 
CT VALUES FOR INACTIVATION 

OF GIARDIA CYSTS BY FREE CHLORINE 
AT 10 C (I) 

pH - 6.5 pll - 7.0 
Log lnactivat.ion• Log Inactivations 

1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 

29 44 59 73 88 17 35 52 69 
30 45 60 15 90 18 36 54 11 
31 46 61 11 92 18 31 55 73 
31 41 63 78 94 19 31 56 15 
32 48 63 19 95 19 38 51 16 
33 49 65 82 98 19 39 58 77 
33 50 66 83 . 99 20 40 60 19 
34 51 61 84 101 20 41 61 81 
35 52 69 87 104 21 41 62 83 
35 53 70 88 lOS 21 42 64 85 
36 54 71 89 107 22 43 65 86 
31 55 13 92 110 22 44 66 81 
31 56 74 93 Ill 22 45 61 89 
38 51 15 94 113 23 46 69 91 

pH = 8.5 pH< =9.0 
Log Inactivation• Log Inactivations 

1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 

59 89 118 148 177 35 10 105 139 
61 92 122 153 183 36 73 109 145 
63 95 126 158 189 38 15 113 lSI 
65 98 130 163 195 39 18 111 156 
61 100 133 161 200 40 80 120 160 
69 103 131 172 206 41 82 12A 165 
10 106 141 176 211 42 84 121 169 
72 108 143 119 215 43 116 130 113 
14 Ill 141 184 221 44 88 133 177 
15 113 150 188 225 45 90 136 181 
77 115 153 192 230 46 92 138 184 
18 117 156 195 234 47 94 141 181 
80 120 159 199 239 48 96 144 191 
81 122 162 203 2A3 49 91 146 195 

pH =7.5 
Log Inactivation• 

2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

81 104 21 42 63 83 104 125 
89 101 21 43 64 85 107 128 
92 110 22 44 66 81 109 131 
93 112 22 45 61 89 112 134 
95 114 23 46 69 91 114 131 
91 116 23 41 10 93 111 140 
99 119 2A 48 72 96 120 144 

102 122 25 49 14 98 123 141 
103 12A 25 50 15 tOO 125 150 
106 121 26 51 77 102 128 153 
108 129 26 52 19 105 131 151 
109 131 21 53 80 107 133 160 
112 134 21 54 82 109 136 163 
114 137 28 55 113 Ill 138 166 

2.5 3.0 

174 209 
182 218 
188 226 
195 234 
200 2AO 

206 2A1 , 
211 253 
216 259 
221 265 
226 211 
230 216 
234 281 
239 281 
243 292 



CHLORINE pH< - 6 
CONCENTRATION Log Inactivations 
(mgfL) o.s 1.0 I.S 2.0 2.5 3.0 o.s 

<=0.4 a 16 25 33 41 49 10 
0.6 8 17 25 33 42 so 10 
0.8 9 17 26 35 43 52 10 

I 9 18 27 35 44 53 II 
1.2 9 18 27 36 45 S4 II 
1.4 9 18 28 37 46 ss II 
1.6 9 19 28 37 47 56 II 
1.8 10 19 29 38 •48 57 II 

2 10 19 29 39 48 58 12 
2.2 10 20 30 39 49 59 12 
2.4 10 20 30 40 so 60 12 
2.6 10 20 31 41 Sl 61 12 
2.8 10 21 31 41 52 62 12 

3 II 21 32 42 53 63 13 
CHLORINE pH = 8.0 
CONCENTRATION Log Inactivation• 
(mgfL) o.s 1.0 I.S 2.0 2.5 3.0 o.s 

<=0.4 17 33 so 66 83 99 20 
0.6 17 34 Sl 68 BS 102 20 
0.8 18 35 53 70 88 lOS 21 

I 18 36 S4 72 90 108 22 
1.2 19 37 S6 74 93 Ill 22 
I . .C 19 38 57 76 95 114 23 
1.6 19 39 58 77 91 116 24 
1.8 20 40 60 79 99 119 24 

2 20 41 61 81 102 122 25 
2.2 21 41 62 83 103 124 25 
2.4 21 42 64 85 106 127 26 
2.6 22 43 65 86 108 129 26 
2.8 22 44 66 88 110 132 27 

3 22 45 67 89 112 134 27 
Notes: 

( I) CT = CT for 3-log inactivation 
99.9 

TABLE E-4 
CT VALUES FOR INACTIVATION 

OF GIARDIA CYSTS BY FREE CIILORINE 
AT IS C (I) 

pll -6.5 pH - 7.0 
Log Inactivations Log Inactivations 

1.0 I.S 2.0 2.5 3.0 0.5 1.0 I.S 2.0 

20 30 39 49 59 12 23 35 47 
20 30 40 so 60 12 24 36 48 
20 31 41 Sl 61 12 24 37 49 
21 32 42 53 63 13 25 38 so 
21 32 43 53 64 13 25 38 Sl 
22 33 43 S4 65 13 26 39 52 
22 33 44 ss 66 13 26 40 53 
23 34 45 57 68 14 27 41 S4 
23 35 46 58 69 14 28 42 ss 
23 35 47 58 70 14 28 43 57 
24 36 43 60 12 14 29 43 51 
24 37 49 61 73 IS 29- 44 59 
25 37 49 62 74 IS 30 45 59 
25 38 51 63 76 IS 30 46 61 

pH =8.S pH <=9.0 
Log Inactivation• Log Inactivations 

1.0 I.S 2.0 2.5 3.0 o.s 1.0 I.S 2.0 

39 59 19 98 118 23 47 70 93 
41 61 81 102 122 24 -49 73 97 
42 63 84 lOS 126 25 so 76 101 
43 65 87 108 130 26 52 78 104 
45 67 89 112 134 27 53 80 107 
46 (/} 91 114 I 17 28 ss 83 110 
47 71 94 118 141 28 56 85 113 
48 72 96 120 144 29 58 87 liS 
49 74 98 123 147 30 59 89 118 
so 75 100 125 ISO 30 60 91 121 
Sl 77 102 128 153 31 61 92 123 
52 78 104 130 156 31 63 94 125 
53 80 106 133 159 32 64 96 127 
S4 81 108 135 162 33 65 98 130 

pH =7.S 
Log Inactivation• 

2.5 3.0 o.s 1.0 I.S 2.0 2.5 3.0 

58 70 14 28 42 ss (/} 83 
60 72 14 29 43 57 12 86 
61 ll. IS 29 44 59 73 88 
63 15 IS 30 45 60 75 90 
63 76 IS 31 46 61 77 92 
65 78 16 31 47 63 78 94 
66 19 16 32 48 64 80 96 
68 81 16 33 49 65 82 98 
69 83 17 33 so 67 83 100 
71 85 17 34 Sl 68 85 102 
12 86 18 35 53 70 88 lOS 
73 88 18 36 S4 71 89 101 
74 89 18 36 ss 73 91 109 
76 91 19 37 56 74 93 Ill 

2.5 3.0 

117 140 
122 146 
126 lSI 
130 156 
133 160 
138 165 
141 If/} ' 

144 173 
148 177 
lS I 181 
153 184 
151 188 
159 191 
163 195 



CIILORINE pH <-6 
CONCENTRATION Log Inactivations 
(mgfL) 0.5 1.0 1.5 2.0 2.5 3.0 O.S 

<=0.4 6 12 18 2A 30 36 7 
0.6 6 13 19 25 32 38 8 
0.8 7 13 20 26 33 39 8 

I 7 13 20 26 33 39 8 
1.2 7 13 20 27 33 40 8 
1.4 7 14 21 27 34 41 8 
1.6 7 14 21 28 35 42 8 
1.8 1 14 22 29 36 43 9 

2 7 15 22 29 37 44 9 

2.2 7 IS 22 29 37 44 9 
2.4 8 IS 23 30 38 45 9 
2.6 8 15 23 31 38" 46 9 
2.8 8 16 24 31 39 47 9 

3 8 16 24 31 39 47 10 
CIILORINE pH = B.O 
CONCENTRATION Log Inactivation• 
(mgfL) o.s 1.0 1.5 2.0 2.5 3.0 0.5 

<=0.4 12 25 37 49 62 74 IS 
0.6 13 26 39 51 64 n IS 
0.8 13 26 40 Sl 66 79 16 

I 14 27 41 54 68 81 16 
1.2 14 28 42 ss f:D 83 17 
1.4 14 2B 43 57 71 85 17 
1.6 IS 29 44 58 73 87 18 
1.8 IS 30 45 59 74 89 18 

2 IS 30 46 61 76 91 18 
2.2 16 31 47 62 78 93 19 
2.4 16 32 48 63 79 95 19 
2.6 16 32 49 65 81 97 20 
28 17 33 50 66 83 99 20 

3 17 34 51 67 84 101 20 

( I) CT = CT for 3-log imsctivation 
99.9 

TABLE E-5 
CT VALUES FOR INACTIVATION 

OF GIARDIA CYSTS BY FREE CHLORINE 
AT 20 C (I) 

pH - 6.5 pll - 7.0 
Log Inactivation• Log Inactivations 

1.0 1.5 2.0 2.5 3.0 o.s 1.0 1.5 2.0 

15 22 29 37 44 9 17 26 35 
IS 23 30 38 45 9 18 27 36 
15 23 31 38 46 9 18 28 37 
16 24 31 39 47 9 19 28 37 
16 24 32 40 48 10 19 29 38 
16 25 33 41 49 10 19 29 39 
17 25 33 42 50 10 20 30 39 
17 26 34 43 51 10 20 31 41 
17 26 35 43 52 10 21 31 41 
18 27 35 44 53 II 21 32 42 
18 27 36 45 54 II 22 33 43 
18 28 37 46 55 II 22 33 44 

19 28 37 47 56 II 22 34 45 
19 29 38 <8 51 II 23 34 45 

pH = 8.5 pH <=9.0 
Log lnactivatiooa Log Inactivation• 

1.0 1.5 2.0 2.5 3.0 0.5 1.0 t.S 2.0 

30 45 59 74 89 18 35 53 70 
31 46 61 n 92 18 36 55 73 
32 48 63 79 95 19 38 57 15 
33 49 65 82 98 20 39 59 78 
33 50 67 83 100 20 40 60 80 
34 52 f:D 86 103 21 41 62 82 
35 53 70 88 105 21 42 63 84 

36 54 72 90 108 22 43 65 86 
37 55 73 92 110 22 44 66 88 
38 51 15 94 113 23 45 68 90 

38 58 n 96 115 23 46 69 92 
39 59 78 98 117 24 47 71 94 
40 60 79 99 119 24 48 72 95 
41 61 81 102 122 24 49 73 97 

p11 =7.5 
Log lnactivatiooa 

2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0 

43 52 10 21 31 41 52 62 
45 54 II 21 32 43 53 64 
46 55 II 22 33 44 55 66 
47 56 I I 22 34 4S 56 67 
48 57 12 23 35 46 58 f:D 
48 58 12 23 35 47 58 70 
49 59 12 24 36 48 60 72 
51 61 12 25 37 49 62 74 
52 62 13 25 38 50 63 15 
53 63 13 26 39 51 64 n 
54 65 13 26 39 52 65 78 
55 66 13 27 40 53 67 80 
56 67 14 27 41 54 68 81 
51 68 14 28 42 55 f:D 83 

2.5 3.0 

88 105 
91 109 
94 113 
98 117 

100 120 
103 123 ' 
105 126 
108 129 
110 132 
113 135 
115 138 
118 141 
119 143 
122 146 ·. 



CHLORINE pll < -6 
CONCENTRATION Log Inactivations 
(mg/L) 0.5 1.0 1.5 2.0 2.5 3.0 0.5 

<=0.4 4 8 12 1"6 20 24 5 

0.6 4 8 13 17 21 25 5 

0.8 4 9 13 17 22 26 5 

I 4 9 13 17 22 26 5 

1.2 5 9 14 18 23 21 5 
1.4 5 9 14 18 23 27 6 
1.6 5 9 14 19 23 28 6 
1.8 5 10 15 19 24 29 6 

2 5 10 15 19 24 29 6 
2.2 5 10 IS 20 25 30 6 
2.4 5 10 IS 20 25 30 6 
2.6 s 10 16 21 26 31 6 
2.8 s 10 16 21 26 31 6 

3 5 II 16 21 27 32 6 
CHLORINE pH = 8.0 
CONCENTRATION Log luct.ivatioos 
(mg/L) 0.5 1.0 1.5 2.0 2.5 3.0 0.5 

<=0.4 8 17 25 33 42 so 10 
0.6 9 17 26 34 43 51 10 
0.8 9 18 21 35 44 53 II 

1 9 18 21 36 45 54 II 

1.2 9 18 28 31 46 55 II 

1.4 10 19 29 38 48 51 12 
1.6 10 19 29 39 48 58 12 
1.8 10 20 30 40 so 60 12 

2 10 20 31 41 51 61 12 
2.2 10 21 31 41 52 62 13 
2.4 11 21 32 42 53 63 13 
2.6 II 22 33 43 54 65 13 
2.8 II 22 33 44 55 66 IJ 

3 II 22 34 45 56 67 14 
Notes: 

(I) CT = CT for 3-log inactivation 
99.9 

TABLE E-6 
CT VALUES FOR INACTIVATION 

OF GIARDIA CYSTS BY FREE CHLORINE 
AT25C(I) 

pH-6.5 pH - 7.0 
Log Inactivations Log Inactivations 

1.0 1.5 2.0 2.5 3.0 0.5 1.0 . 1.5 2.0 

10 15 19 24 29 6 12 18 23 
10 15 20 25 30 6 12 18 24 
10 16 21 26 31 6 12 19 25 
10 16 21 26 31 6 12 19 25 
II 16 21 21 32 6 13 19 25 
II 11 22 28 33 1 13 20 26 
II 17 22 28 33 7 13 20 21 
II 17 23 28 34 1 14 21 21 
12 18 23 29 35 7 14 21 27 
12 18 23 29 35 7 14 21 28 
12 18 24 30 36 7 14 22 29 
12 19 25 31 31 1 15 22 29 
12 19· 25 31 37 8 IS 23 30 

13 19 25 32 38 8 15 23 31 
pH=8.S pH< =9.0 

Log Inactivations Log Inactivations 
1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 

20 30 39 49 59 12 23 35 41 
20 31 41 51 61 12 24 37 49 
21 32 42 53 63 13 25 38 so 
22 33 43 54 65 13 26 39 52 
22 34 45 56 61 13 27 .w 53 
23 35 46 58 69 14 21 41 55 
23 35 41 58 10 14 28 42 56 
24 36 48 60 72 14 29 43 51 
25 31 49 62 74 15 29 44 59 

25 38 so 63 15 IS 30 45 60 

26 39 51 64 n 15 31 46 61 
26 39 52 65 18 16 31 41 63 
21 .w 53 61 80 16 32 48 64 

21 41 54 68 81 16 32 49 65 

pll =7.5 
Log Inactivations 

2.5 3.0 0.5 1.0 I.S 2.0 2.5 3.0 

29 35 1 14 21 28 35 42 
30 36 1 14 22 29 36 43 
31 31 7 15 22 29 31 44 
31 37 8 15 23 30 38 45 
32 38 8 IS 23 31 38 46 
33 39 8 16 24 31 39 41 
33 .w 8 16 24 32 .w 48 
34 41 8 16 25 33 41 49 
34 41 8 11 25 33 42 so 
35 42 9 17 26 34 43 51 
36 43 9 17 26 35 43 52 
31 44 9 18 21 35 44 53 
38 •45 9 18 21 36 45 54 

38 46 9 18 28 31 46 55 

2.5 3.0 

58 10 
61 73 

63 15 
65 18 
61 80 

68 82 
70 84 

72 86 
73 88 
15 90 

71 92 
18 94 

80 96 
81 97 



Weekly Disinfection Profile available at 

www.epa.gov/safewater/mdbp/ltleswtr.html 

Select the Start Date: March 24 2009 

Enter Baffling Factor for Stage 1: I 0 20 

Week 
Residual 

Temp. Peak Flow Volume Contact 3-log Log Inactivation 4-log Log Inactivation Sample Date Treatment Stage Disinfectant Cone. (C) pH TDT (mln) Time (T) CTco~c 
Number 

{mg/L) 
(Celsius) (GPM) (gal) 

(min) CT..._ (Giardia) CT..._ (viruses) 

March 24. 2009 1 tank Free Chlorine 0.60 7.00 5.0 100 15.200 152.0 30.4 18.2 142.67 0.38 8.00 9.12 
March 31 . 2009 2 tank Free Chlorine 0.0 0.0 0.0 check pH check pH 

April7. 2009 3 tank Free Chlorine 0.0 0.0 0.0 check pH check pH 



Surface Water Treatment Rules - Minimum Requirements 

Regulation Giardia Virus Cryptosporidium 

SWTR 
3 log removal and/or 4 log removal and/or 

Not Addressed 
inactivation inactivation 

Interim Enhanced SWTR No change from SWTR 2 log removal 

Long Term 1 ESWTR No change from SWTR or I ESWTR 

Additional removal 

No change from SWTR, I ESWTR, or 
and/or inactivation 

Long Term 2 ESWTR depends upon type LT1ESWTR 
of filtration and Bin 

#: 

Filtration Plant: ------------------
Proposed Log Removal /Inactivation Credits 

Process Giardia Virus Cryptosporidium 

Filtration (specify type) 

Disinfection/Inactivation 

Chlorine 

Chlorine Dioxide 

Ozone 

Ultraviolet 

Additional Treatment 

Total Logs Reduction: 


