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Chocolate Bayou Watershed Flood Control Study

Table 2-1 Sub-Watershed Characteristics

Drainage Area Area Impervious L Lca S So D DLU DCI DCC TC TC+R R

ID (mi’) % (mi) (mi) (ft/mi) (ft/mi) % % % % (hr) (hr) (hr)
BR-01 2.65 1.4 4.56 1.66 3.51 3.05 2.46 6.6 21.9 69 1.93 13.57 11.64
BR-02 3.8 1 5.20 2.00 2.17 2.84 2.46 114 85.5 36.6 2.06 17.65 15.58
BR-03 6.44 0.4 7.79 3.59 1.84 2.03 2.46 3.4 51.2 63.4 532 24.88 19.57
CB-01 3.76 0 4.58 2.50 1.82 2.63 2.46 0.2 0.5 322 4.71 17.18 12.48
CB-02 0.68 0.1 2.04 0.77 1.94 1.94 2.46 1.0 18.2 36.1 1.21 9.51 8.30
CB-03 0.42 1.2 1.86 0.81 1.85 1.85 2.46 6.5 335 60 1.19 9.06 7.86
CB-04 2.59 3.8 5.37 1.63 1.96 2.13 2.46 25.6 0.1 96.8 2.74 14.78 12.04
CB-05 11.86 2.3 3.00 3.35 2.15 2.75 2.46 19.6 0 332 5.70 32.04 26.34
CB-06 7.19 1.8 6.01 1.31 1.15 3.08 2.46 144 0.7 40.5 2.94 24.45 21.51
CB-07 1.9 2.4 4.87 4.87 2.03 2.61 2.46 19.1 1.6 53.8 8.66 29.33 20.67
CB-08 1.11 1.1 2.63 0.83 1.85 5.78 2.46 8.9 5.7 60.1 1.39 11.55 10.16
CB-09 3.22 1.6 3.82 2.34 2.90 4.01 2.46 8.2 65 54 2.42 12.83 10.41
CB-10 3.08 1.1 4.15 1.95 2.64 10.61 2.46 11.2 2.1 70.9 2.89 14.06 11.17
CB-11 4.05 0.3 4.50 1.71 1.56 2.93 2.46 33 0 85.8 341 17.92 14.51
CB-12 6.84 0.7 8.57 3.85 3.71 4.09 2.46 5.2 0.6 99.2 5.06 20.81 15.75
CB-13 6.03 9 5.95 2.40 1.37 2.38 2.46 17.8 0.7 93 5.07 22.84 17.77
CN-01 6.64 0.7 5.03 1.26 6.68 4.34 2.46 5.7 0.5 94.4 1.13 11.60 10.47
CW-01 4.15 0 5.55 3.00 3.32 3.92 2.46 0.2 3.9 95.1 4.09 1591 11.82
CW-02 2.54 0.1 4.46 2.33 1.66 4.59 2.46 0.8 38.6 51.1 3.83 17.45 13.61
EF-01A 5.48 34 6.64 1.81 0.80 2.11 2.46 26.1 82.1 56.2 3.09 39.36 36.27
EF-01B 0.79 4.2 2.12 0.93 1.72 2.58 2.46 239 99.4 50.1 0.90 15.92 15.02
EF-02A 0.99 2.2 2.51 0.90 3.46 2.84 2.46 16.7 14.7 92.6 1.03 8.96 7.92
EF-02B 0.35 33 1.53 0.40 6.84 2.62 2.46 23.8 20.1 89.7 0.29 443 4.14
EF-03 5.03 2.4 5.85 2.53 2.70 3.86 2.46 20.4 13.2 55.2 3.52 28.20 24.68
EF-04A 2.86 0.8 4.36 1.45 2.87 2.67 2.46 5.1 12.3 41.9 1.95 14.12 12.17
EF-04B 4.01 4.7 5.56 2.49 4.75 5.36 2.46 27.0 75.9 54.4 1.76 18.68 16.93
EF-05 0.65 6.5 221 1.17 3.40 3.40 2.46 38.7 0 40 1.41 11.56 10.16
NB-01 0.55 33 1.55 0.74 442 4.79 2.46 22.1 32 60.4 0.67 8.06 7.40
NB-02 0.98 9.7 2.74 1.08 3.82 4.48 2.46 39 23.7 61.6 1.08 8.47 7.39
NB-03 424 5.1 5.86 2.33 2.71 3.32 2.46 279 23.1 61.2 3.01 20.63 17.62
NB-04 591 5 6.95 3.45 4.18 4.60 2.46 31.8 229 61.6 3.60 18.15 14.55
NB-05 2.27 12.5 3.85 191 5.47 4.26 2.46 54.4 23.1 61.8 1.59 7.54 5.95
NB-06 0.59 3.6 227 0.89 3.16 2.49 2.46 17 23.1 61.8 1.03 8.61 7.58
NB-07 1.81 2 424 1.43 2.86 2.32 2.46 8.6 21.7 61.1 1.83 13.88 12.05
NB-08 0.8 0 2.10 0.66 0.32 1.71 2.46 0 30.7 60.6 2.53 18.36 15.84
NB-09 4.86 0.2 7.61 3.33 1.64 2.53 2.46 1.4 213 64.8 6.14 25.52 19.39
NB-10 2.61 3.2 3.29 1.40 1.26 391 2.46 8.7 17.7 70.5 2.81 15.48 12.66
NH-01 42 1.1 5.40 2.09 2.72 2.56 2.46 79 25.5 53.6 2.76 16.75 13.98
NH-02 3.42 0.3 4.63 2.49 4.52 4.81 2.46 8.1 29.8 40.2 2.49 12.55 10.06
SH-01 7.92 1.3 7.51 3.20 3.27 2.55 2.46 6.4 2.5 95.8 4.40 19.81 15.41
SH-02 5.37 0.7 4.37 242 3.52 3.55 2.46 5.4 74.6 65.5 2.15 13.17 11.02
WF-01 4.66 9.4 4.89 2.80 5.57 2.78 2.46 54.1 96 375 1.43 14.43 13.00
WF-02 3.36 3.5 4.37 2.02 5.01 3.19 2.46 22.5 344 35.2 1.78 26.64 24.86
WF-03 0.33 1 1.44 0.60 1.50 6.10 2.46 7.9 0 30 1.13 8.13 7.00
WF-04A 2.63 4.9 4.15 1.63 4.18 2.41 2.46 39.8 95.2 50.7 0.99 13.08 12.09
WF-04B 0.53 2.6 1.66 0.61 3.01 1.88 2.46 11.5 4.9 31.3 0.78 7.04 6.26
WEF-05 0.83 1 2.50 0.74 1.98 3.23 2.46 10.2 0 31.1 1.22 10.87 9.66
WEF-06 5.02 0.4 5.47 2.30 3.10 1.50 2.46 7.5 2.4 74.1 3.19 16.13 12.94
WF-07 1.12 3.6 3.03 1.28 3.83 2.36 2.46 19 0 51.1 1.52 17.72 16.20
WEF-08 1.47 5.1 4.52 1.79 371 2.63 2.46 319 28.4 50.2 1.86 17.00 15.14
WF-09 1.29 1.6 2.97 1.23 3.49 3.29 2.46 12.1 0 50.2 1.54 10.06 8.52
WEF-10 4.79 1.6 5.68 2.24 4.57 3.05 2.46 11.5 1.9 49.8 2.51 14.46 11.95
WE-11 3.6 0.5 5.56 2.07 2.40 4.93 2.46 5.9 0.4 42.3 3.30 17.88 14.59
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Chocolate Bayou Watershed Flood Control Study

Table 5-1 Summary of Conveyance Improvements

klotz{Y)associates

Klotz Associates Project No. 0259.014.000

September 2009

2-Year Target 5-Year Target 10-Year Target 100-Year Target

Existing Proposed T Proposed T Average - Proposed -

Average | Mitigation| Average Top [ Net Cut Fill Total | Mitigation| Average Top | Net Cut Fill Total |Mitigation| Top Net Cut Fill Total | Mitigation| Average Top | Net Cut Fill Total
Channel Length Top Pond Width Volume | Volume | Volume | Volume Pond Width Volume | Volume | Volume | Volume Pond Width | Volume| Volume | Volume | Volume Pond Width Volume | Volume | Volume | Volume

(ft) Width (ac-ft) (ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
C-12 Ditch 10986 45 86 70 85 86 1 172 93 72 92 93 1 185 114 77 113 114 1 227 - - - - - -
North Hayes Creek | 27739 75 144 131 141 144 3 285 176 136 173 176 3 349 191 138 188 191 3 379 202 144 201 202 1 404
South Hayes Creek | 33409 95 188 119 177 188 11 365 221 118 213 221 8 434 268 124 264 268 4 532 326 138 324 326 2 651
West Fork 52050 100 343 140 309 343 35 652 373 143 341 373 32 714 393 145 364 393 30 757 529 147 515 529 14 1045
Chocolate Bayou 134606 118 1866 162 1818 1866 49 3684 1917 170 1871 1917 46 3787 1939 172 1895 1939 44 3834 - - - - - -
Table 5-1
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Klotz Associates Project No. 0259.014.000
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Chocolate Bayou Watershed Flood Control Study

Table 5-2 Conveyance Improvement with Detention Pond Mitigation and Conveyance Improvement with In-Line Mitigation
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2-Year Target

5-Year Target

10-Year Target

100-Year Target

Existing With Detention Pond With In-Line | With Detention Pond | With In-Line With Detention Pond With In-Line | With Detention Pond | With In-Line
Channel Length BW Mitigation Mitigation Mitigation Mitigation Mitigation Mitigation Mitigation Mitigation
Average TW | Pond Size Average | Pond Size Average TW | Pond Size Average | Pond Size
Note 1 Note 2 | Average TW |TW Note 1| Note 2 Average TW Note 1 Note 2 | Average TW |TW Note 1| Note2 | Average TW
(ft) (ft) (ft) (ac-ft) (ft) (ft) (ac-ft) (ft) (ft) (ac-ft) (ft) (ft) (ac-ft) (ft)
C-12 Ditch 10986 45 70 86.3 111 72 93.1 116 77 114 126 - - -
North Hayes Creek 27739 75 131 144 146 136 175.7 154 138 191 158 144 202 167
South Hayes Creek 33409 95 119 188 135 118 220.8 140 124 268 152 138 326 165
West Fork Chocolate Bayou 52050 100 140 343.3 158 143 372.9 162 145 393 165 147 529 182
Chocolate Bayou 134606 118 162 1866.4 192 170 1916.7 199 172 1939 202 - - -

Note 1: Not including berm

Note 2: Assuming 5 ft depth pond

Table 5-2
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Chocolate Bayou Watershed Flood Control Study

Table 5-3 Summary of Diversion Ponds

v, B
klotz{({associates

2 Year Target 5 Year Target 10 Year Target
Channel Name Diversion Detention Syr Diversion 10yr Diversion 25yr Diversion 50yr Diversion 100yr Diversion 10yr Diversion 25yr Diversion 50yr Diversion 100yr Diversion 25yr Diversion 50yr Diversion 100yr Diversion
Pond Name Volume Pond ' Volume Pond ' Volume Pond ' Volume Pond ' Volume Pond ' Volume Pond ' Volume Pond ' Volume Pond ' Volume Pond Volume Pond ' Volume Pond Volume Pond
(ac-ft) (ac) (ac-ft) (ac) (ac-ft) (ac) (ac-ft) (ac) (ac-ft) (ac) (ac-ft) (ac) (ac-ft) (ac) (ac-ft) (ac) (ac-ft) (ac) (ac-ft) (ac) (ac-ft) (ac) (ac-ft) (ac)
CH Detention 1 1668 334 3448 690 5174 1035 6946 1389 8735 1747 1181 236 2614 523 4163 833 5777 1155 960 192 2271 454 3717 743
Chocolate Bayou CH Detention 2 672 134 1288 258 1883 377 2514 503 3158 632 572 114 1091 218 1647 329 2217 443 467 93 958 192 1455 291
Y CH Detention 3 426 85 911 182 1422 284 1981 396 2545 509 342 68 746 149 1227 245 1748 350 375 75 799 160 1263 253
CH Detention 4 2129 426 4819 964 7412 1482 10054 2011 12708 2542 1570 314 3856 771 6345 1269 8903 1781 1409 282 3647 729 6103 1221
Ditch C12 Ditch C12 Detention 1 76 15 186 37 311 62 445 89 589 118 48 10 131 26 229 46 344 69 42 8 110 22 201 40
East Fork Chocolate |EF Detention 1 209 42 475 95 731 146 971 194 1199 240 122 24 318 64 546 109 771 154 104 21 276 55 481 96
Bayou EF Detention 2 164 33 312 62 452 90 592 118 733 147 105 21 236 47 368 74 502 100 86 17 203 41 332 66
North Hayes Creek NH Detention 1 101 20 244 49 408 82 591 118 793 159 59 12 166 33 302 60 464 93 58 12 156 31 289 58
Y NH Detention 2 158 32 336 67 520 104 709 142 906 181 90 18 220 44 365 73 527 105 58 12 155 31 282 56
South Haves Creek SH Detention 1 200 40 498 100 841 168 1215 243 1618 324 122 24 349 70 624 125 947 189 116 23 311 62 571 114
Y SH Detention 2 229 46 518 104 814 163 1118 224 1436 287 190 38 447 89 723 145 1018 204 158 32 388 78 653 131
West Fork 'WF Detention 1 600 120 1344 269 2133 427 2993 599 3904 781 318 64 818 164 1417 283 2104 421 228 46 607 121 1090 218
Chocolate Bayou  |WF Detention 2 107 21 253 51 405 81 565 113 728 146 175 35 377 75 590 118 800 160 140 28 338 68 559 112
Note 1: Assuming 5 ft depth
Klotz Associates Project No. 0259.014.000 Table 5-3
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Table 5-4 Summary of Combination Options of Conveyance and Diversion Ponds

Chocolate Bayou Watershed Flood Control Study
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2-Year Target 5-Year Target 10-Year Target
Existing Proposed Proposed 10yr 25yr 50yr 100yr Proposed 25yr 50yr 100yr
Average Top | Average Top | Syr Diversion [10yr Diversion|25yr Diversion|50yr Diversion| 100yr Diversion| Average | Diversion | Diversion | Diversion | Diversion | Average | Diversion | Diversion | Diversion

Channel Length Width Width Volume Volume Volume Volume Volume Top Width| Volume | Volume | Volume | Volume |Top Width| Volume | Volume | Volume

(ft) (ft) (ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft) (ft) (ac-ft) (ac-ft) (ac-ft)
C-12 Ditch 10986 45 70 76 186 311 445 589 72 48 131 229 344 77 42 110 201
North Hayes Creek 27739 75 131 259 581 928 1300 1699 136 149 387 666 990 138 116 311 571
South Hayes Creek 33409 95 119 429 1015 1655 2333 3053 118 313 795 1347 1965 124 274 699 1224
West Fork Chocolate Bayou 52050 100 140 707 1597 2538 3558 4633 143 493 1195 2008 2904 145 367 945 1650
Chocolate Bayou 134606 118 162 4896 10466 15891 21495 27147 170 3665 8307 13382 18644 172 3210 7675 12538
Note 1: Not including maintenance berm

Table 5-4
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Chocolate Bayou Watershed Flood Control Study

Table 6-1 Generic Data for Structure and Structure Content Damage as a Percent of Structure Value'
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Depth of | Structure | Structure | Structure | Content 1- Content 2-| Content Total-1 Total-2 | Total-Split
Flooding ft| 1-Story 2-Story |Split-Level| Story Story |Split-Level| Story Story Level

-2 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
-1 2.50% 3.00% 6.40% 2.40% 1.00% 2.20% 4.90% 4.00% 8.60%
0 13.40% 9.30% 7.20% 8.10% 5.00% 2.90% 21.50% 14.30% 10.10%
1 23.30% 15.20% 9.40% 13.30% 8.70% 4.70% 36.60% 23.90% 14.10%
2 32.10% 20.90% 12.90% 17.90% 12.20% 7.50% 50.00% 33.10% 20.40%
3 40.10% 26.30% 17.40% 22.00% 15.50% 11.10% 62.10% 41.80% 28.50%
4 47.10% 31.40% 22.80% 25.70% 18.50% 15.30% 72.80% 49.90% 38.10%
5 53.20% 36.20% 28.90% 28.80% 21.30% 20.10% 82.00% 57.50% 49.00%
6 58.60% 40.70% 35.50% 31.50% 23.90% 25.20% 90.10% 64.60% 60.70%
7 63.20% 44.90% 42.30% 33.80% 26.30% 30.50% 97.00% 71.20% 72.80%
8 67.20% 48.80% 49.20% 35.70% 28.40% 36.70% 102.90% | 77.20% 85.90%
9 70.50% 52.40% 56.10% 37.20% 30.30% 40.90% 107.70% | 82.70% 97.00%
10 73.20% 55.70% 62.60% 38.40% 32.00% 45.80% 111.60% | 87.70% 108.40%
11 75.40% 58.70% 68.60% 39.20% 33.40% 50.20% 114.60% | 92.10% 118.80%
12 77.20% 61.40% 73.90% 39.70% 34.70% 54.10% 116.90% | 96.10% 128.00%
13 78.50% 63.80% 78.40% 40.00% 35.60% 57.20% 118.50% | 99.40% 135.60%
14 79.50% 65.90% 81.70% 40.00% 36.40% 59.40% 119.50% | 102.30% | 141.10%
15 80.20% 67.70% 83.80% 40.00% 36.90% 60.50% 120.20% | 104.60% | 144.30%
16 80.70% 69.20% 84.40% 40.00% 37.20% 60.50% 120.70% | 106.40% | 144.90%

>16 80.70% 69.20% 84.40% 40.00% 37.20% 60.50% 120.70% | 106.40% | 144.90%

Percent of Structure Value

Generic Depth-Damage Curve for Sum of Structure and Structure

009,

Content as Percentage of Structure Value

160-

4 6 8 10 12 14 16
Depth of Flooding, ft

—oO— Total-1 Story
—&— Total-2 Story
—4A— Total-Split Level
—— Average of Total

I Source: USACE, 2000

Klotz Associates Project No. 0259.014.000
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Klotz Associates Project No. 0259.014.000
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Chocolate Bayou Watershed Flood Control Study

Table 6.2. Expected Annual Avoided Damages: Example

Example Expected Annual Benefit Curve

1.2

0.8 1

0.6

0.4

Benefit (Avoided Damages)

0.2

-
"
4

e

0 20 40 60 80 100
% Probability of Occurrence

Flood Frequency Estimated Damage Avoided
. Comment
Year Million $
100 1.4 Assumed = 100 yr
100 1.4 Assumed = 100 yr
100 1.4 Computed
75 1.4 Interpolated
50 1.3 Computed
37.5 1.35 Interpolated
25 1.4 Computed
17.5 1.075 Interpolated
10 0.75 Computed
7.5 0.55 Interpolated
5 0.35 Computed
35 0.205 Interpolated
2 0.06 Computed
1.5 0.035 Interpolated
1 0.01 Computed
Less than 1 year 0 Assumed
Expected Annual Damage Avoided (million $)
As computed from stepped curve 0.173
As computed from smoothed curve 0.169

e Million $ Benefit for Various Probabilities === ===Culmulative Benefit - Million $

klotz{Y)associates
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Chocolate Bayou Watershed Flood Control Study

Table 6-3 Expected Annual Average Flood Reduction Benefits

Revised Diversion Pond Benefit Figures based on Watershed wide Benefits Calculated for West Fork

klotz(Y)associates

Chocolate Ditch C12 North Hayes South Hayes West Fork

2yr Target |Syr Target [10yr Target |2yr Target Syr Target [10yr Target |[2yr Target |Syr Target [10yr Target |2yr Target [Syr Target |10yr Target |2yr Target |Syr Target [10yr Target
Syr Pond Design $2,212,290 - - $405,343 - - $87,792 - - $118,769 - - $193,172 - -
10yr Pond Design $3,330,446 | $434,832 - $680,321 $64,191 - $131,076 | $26,023 - $169,269 | $22,152 - $253,006 $49,351 -
25yr Pond Design $4,143,280 | $775,630 $165,845 $872,946 $151,173 $42,195 $155,865 | $45,906 $13,374 $196,802 | $40,088 $4,238 $296,479 $86,906 $30,846
50yr Pond Design $4,442,028 | $930,795 $276,607 $978,733 $238,483 $99,877 $169,389 | $56,825 $19,150 $213,851 | $50,281 $10,363 $312,397 $103,184 $33,172
100yr Pond Design $4,593,965 | $1,011,646 | $342,767 $1,031,877 $283,305 $159,019 | $176,109 | $62,340 $25,701 $221,860 | $55,378 $27,693 $321,680 $111,719 $44,176
Conveyance Improvement Annual Average Benefit Summary

Chocolate |Ditch C12 |North Hayes |South Hayes |West Fork
2yr Channel Design $4,203,830 | $248,490 $185,403 $408,180 $1,535,400
Syr Channel Design $4,225,061 | $251,097 $194,758 $428,610 $1,568,339
10yr Channel Design | $4,232,871 ] $263,549 $198,138 $452,890 $1,575,911
Average $4,220,587 | $254,379 $192,766 $429,893 $1,559,883
Expected Annual Average benefits for Combined Conveyance and Diversion Ponds

Chocolate Ditch C12 North Hayes South Hayes West Fork

2yr Target Syr Target 10yr Target 2yr Target Syr Target 10yr Target 2yr Target Syr Target 10yr Target 2yr Target Syr Target 10yr Target 2yr Target Syr Target 10yr Targit
Syr Pond Design $5,211,998 - - $327,701 - - $197,369 - - $438,034 - - $1,579,840 - -
10yr Pond Design $5,942,194 | $4,303,133 - $426,297 $256,908 - $202,551 | $193,202 - $445,582 | $430,210 - $1,592,260 | $1,561,405 -
25yr Pond Design $6,509,000 | $4,432,186 | $4,235,699 $508,822 $267,124 $255,501 | $206,250 | $194,088 | $192,883 | $450,534 | $430,909 [ $429,905 | $1,602,686 | $1,564,398 | $1,560,491
50yr Pond Design $6,722,969 | $4,501,502 | $4,258,487 $557,752 $283,526 $260,256 | $208,475 | $194,766 | $193,004 | $453,872 | $431,471 | $429,964 | $1,606,772 | $1,566,133 | $1,560,585
100yr Pond Design $6,832,799 | $4,539,641 | $4,275,645 $583,172 $293,906 $268,369 | $209,633 | $195,157 | $193,191 | $455,509 | $431,795 | $430,385 | $1,609,218 | $1,567,141 | $1,561,110
Note:

1. These figures assume that all of the detention benefits within an individual sub-watershed are negated by the mitigation required by the conveyance improvements within the said sub-watershed. As such the total benefits for a
combined conveyance detention project is equal to the conveyance benefits calculated for each sub-watershed plus the detention benefits calculated for each sub-watershed on a watershed wide basis minus the detention benefits
calculated for each sub-watershed on an individual sub-watershed basis.

Klotz Associates Project No. 0259.014.000

September 2009
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Table 6-4 Present Worth of the Expected Annual Average Flood Reduction Benefits

Revised Diversion Pond Benefit Figures based on Watershed Wide Benefits Calculated for West Fork

Chocolate Bayou Watershed Flood Control Study
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Chocolate Ditch C12 North Hayes South Hayes West Fork

2yr Target Syr Target 10yr Target | 2yr Target | Syr Target | 10yr Target | 2yr Target | Syr Target | 10yr Target | 2yr Target | Syr Target | 10yr Target | 2yr Target | Syr Target | 10yr Target
Syr Pond Design $116,344,329 - - $21,316,976 - - $4,616,990 - - $6,246,080 - - $10,158,899 - -
10yr Pond Design $175,148,163 | $22,867,798 - $35,778,057 | $3,375,825 - $6,893,297 | $1,368,552 - $8,901,831 [ $1,164,988 - $13,305,562 | $2,595,393 -
25yr Pond Design $217,895,111 | $40,790,358 $8,721,808 $45,908,211 | $7,950,169 | $2,219,031 | $8,196,932 | $2,414,207 $703,349 | $10,349,841 | $2,108,238 $222,863 $15,591,825 | $4,570,409 | $1,622,212
50yr Pond Design $233,606,249 | $48,950,503 | $14,546,736 | $51,471,563 | $12,541,810 [ $5,252,554 | $8,908,174 | $2,988,429 | $1,007,117 | $11,246,444 | $2,644,304 $544,991 $16,428,980 | $5,426,435 | $1,744,512
100yr Pond Design $241,596,640 | $53,202,463 | $18,026,091 | $54,266,423 | $14,899,007 | $8,362,834 | $9,261,575 | $3,278,481 | $1,351,591 | $11,667,609 | $2,912,340 | $1,456,353 | $16,917,141 | $5,875,301 | $2,323,214
Conveyance Improvement Annual Average Benefit Summary

Chocolate Ditch C12 North Hayes | South Hayes | West Fork
2yr Channel Design $221,079,401 | $13,068,105 $9,750,348 $21,466,170 | $80,746,674
Syr Channel Design $222,195,947 | $13,205,172 | $10,242,298 | $22,540,596 | $82,478,973
10yr Channel Design | $222,606,682 | $13,860,020 | $10,420,089 | $23,817,480 | $82,877,141
Average $221,960,677 | $13,377,765 | $10,137,578 | $22,608,082 | $82,034,263
Expected Annual Average Benefits for Combined Conveyance and Diversion Ponds

Chocolate Ditch C12 North Hayes South Hayes West Fork

2yr Target Syr Target 10yr Target 2yr Target Syr Target 10yr Target 2yr Target Syr Target 10yr Target 2yr Target Syr Target 10yr Target 2yr Target Syr Target 10yr Targe_t
Syr Pond Design $274,098,998 - - $17,233,800 - - $10,379,651 - - $23,036,186 - - $83,083,768 - -
10yr Pond Design $312,499,995 | $226,301,790 - $22,418,969 | $13,510,766 - $10,652,178 | $10,160,480 - $23,433,135 | $22,624,759 - $83,736,956 | $82,114,285 -
25yr Pond Design $342,308,328 | $233,088,676 | $222,755,426 | $26,758,947 | $14,048,044 | $13,436,775 | $10,846,693 | $10,207,108 | $10,143,726 | $23,693,592 | $22,661,484 | $22,608,707 | $84,285,245 | $82,271,714 | $82,066,246
50yr Pond Design $353,560,961 | $236,733,999 | $223,953,831 | $29,332,199 | $14,910,612 | $13,686,845 | $10,963,708 | $10,242,722 | $10,150,090 | $23,869,141 | $22,691,055 | $22,611,788 | $84,500,132 | $82,362,936 | $82,071,143
100yr Pond Design $359,336,877 | $238,739,719 | $224,856,147 | $30,669,010 | $15,456,504 | $14,113,505 | $11,024,591 | $10,263,294 | $10,159,925 | $23,955,202 | $22,708,112 | $22,633,962 | $84,628,755 | $82,415,961 | $82,098,786
Note:

1. These figures assume that all of the detention benefits within an individual sub-watershed are negated by the mitigation required by the conveyance improvements within the said sub-watershed. As such the total benefits for a combined conveyance
detention project is equal to the conveyance benefits calculated for each sub-watershed plus the detention benefits calculated for each sub-watershed on a watershed wide basis minus the detention benefits calculated for each sub-watershed on an individual sub-

watershed basis.

Klotz Associates Project No. 0259.014.000

September 2009

Table 6-4

Brazoria County



Chocolate Bayou Watershed Flood Control Study

Table 6-5 Reduction in 100-yr Storm Flooded Land

Channel Sl Conveyance Improvements
xisting
Area |2-YR Target| 5-YR Target | 10-YR Target
100-YR Storm Event Area Area Area
(ac) (ac) (ac) (ac)
Chocolate Bayou 10930 3609 3772 3815
Ditch C-12 2603 545 589 756
North Hayes 3010 1266 1794 2083
South Hayes 4872 1454 1724 2191
West Fork 7527 4135 4374 4444
Channel Diversion Ponds
Existing 2-YR Target 5-YR Target 10-YR Target
Area Syr Pond 10yr Pond 25yr Pond 50yr Pond | 100yr Pond | 10yr Pond | 25yr Pond | 50yr Pond | 100yr Pond] 25yr Pond | 50yr Pond | 100yr Pond
100-YR Storm Event
Area Area Area Area Area Area Area Area Area Area Area Area
(ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac)
Chocolate Bayou 10930 791 1495 2390 3226 4020 604 1320 2130 2939 530 1272 2192
Ditch C-12 2603 5 48 105 754 1404 4 23 250 477 4 27 232
North Hayes 3010 30 104 367 939 2593 55 122 727 1331 57 157 827
South Hayes 4872 93 191 515 1167 2887 111 252 939 1627 109 263 1037
West Fork 7527 372 589 877 1517 2158 332 456 906 1356 310 188 803 |
Channel Combinations Conveyance Improvements & Diversion Ponds
Existing 2yr Target Syr Target 10yr Target
Area Syr Pond 10yr Pond 25yr Pond | 50yr Pond | 100yr Pond | 10yr Pond | 25yr Pond | 50yr Pond | 100yr Pond | 25yr Pond | 50yr Pond | 100yr Pond
100-YR Storm Event
Area Area Area Area Area Area Area Area Area Area Area Area
(ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac) (ac)
Chocolate Bayou 10930 4475 5102 5588 5772 5866 3842 3957 4019 4053 3818 3839 3854
Ditch C-12 2603 719 935 1116 1224 1279 602 626 665 689 733 747 770
North Hayes 3010 1348 1383 1408 1423 1431 1780 1788 1794 1798 2028 2029 2031
South Hayes 4872 1560 1587 1605 1617 1623 1730 1733 1735 1736 2080 2080 2082
West Fork 7527 4255 4288 4316 4327 4334 4355 4363 4368 4371 4401 4401 4403

Klotz Associates Project No. 0259.014.000
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Klotz Associates Project No. 0259.014.000
September 2009

Chocolate Bayou Watershed Flood Control Study

Table 7-1 Individual Diversion Pond Project Cost Estimates With Breakdown by Conceptual Pond

Total Cost With
Detention Total Estimated Land
Pond for Total Construction & Land Acquistion &
Mitigation Construction | Supplementary | Supplementary | Acquisition Bridge Total Cost per
Location Design Level Area' Description Costs Construction Cost Cost Cost Replacements Mile
(ac) ($) no bridge ($) no bridge ) (©)] ($/mile)
2-YR 452 5-YR Pond Design CH Detention 1 $36,552,500 $16,447,500 $53,000,000 $5,230,000 $58,230,000 $8,661,029
2-YR 935 10-YR Pond Design CH Detention 1 $75,773,000 $34,227,000 $110,000,000 $10,700,000 $120,700,000 $17,952,708
2-YR 1,400 25-YR Pond Design CH Detention 1 $113,934,000 $51,066,000 $165,000,000 $16,000,000 $181,000,000 $26,921,625
2-YR 1,880 50-YR Pond Design CH Detention 1 $149,792,500 $67,207,500 $217,000,000 $21,400,000 $238,400,000 $35,459,201
2-YR 2,370 100-YR Pond Design CH Detention 1 $193,217,500 $86,782,500 $280,000,000 $27,000,000 $307,000,000 $45,662,646
Chocolate Bayou 5-YR 321 10-YR Pond Design CH Detention 1 $26,269,500 $11,830,500 $38,100,000 $3,730,000 $41,830,000 $6,221,721
Detention 1 5-YR 709 25-YR Pond Design CH Detention 1 $57,931,500 $26,068,500 $84,000,000 $8.,150,000 $92,150,000 $13,706,231
5-YR 1,130 50-YR Pond Design CH Detention 1 $91,717,000 $41,283,000 $133,000,000 $13,000,000 $146,000,000 $21,715,786
5-YR 1,570 100-YR Pond Design CH Detention 1 $125,381,000 $56,619,000 $182,000,000 $17,900,000 $199,900,000 $29,732,778
10-YR 260 25-YR Pond Design CH Detention 1 $21,575,500 $9,724,500 $31,300,000 $3,030,000 $34,330,000 $5,106,184
10-YR 617 50-YR Pond Design CH Detention 1 $50,150,500 $22,549,500 $72,700,000 $7,110,000 $79,810,000 $11,870,801
10-YR 1,010 100-YR Pond Design CH Detention 1 $82,194,500 $36,805,500 $119,000,000 $11,600,000 $130,600,000 $19,425,217
2-YR 182 5-YR Pond Design CH Detention 2 $14,975,650 $6,724,350 $21,700,000 $2,140,000 $23,840,000 $3,545,920
2-YR 350 10-YR Pond Design CH Detention 2 $28,539,000 $12,861,000 $41,400,000 $4,070,000 $45,470,000 $6,763,129
2-YR 511 25-YR Pond Design CH Detention 2 $41,251,000 $18,549,000 $59,800,000 $5,900,000 $65,700,000 $9,772,104
2-YR 682 50-YR Pond Design CH Detention 2 $55,730,500 $25,069,500 $80,800,000 $7,850,000 $88,650,000 $13,185,647
2-YR 856 100-YR Pond Design CH Detention 2 $69,770,000 $31,230,000 $101,000,000 $9,830,000 $110,830,000 $16,484,661
Chocolate Bayou 5-YR 155 10-YR Pond Design CH Detention 2 $12,691,300 $5,708,700 $18,400,000 $1,820,000 $20,220,000 $3,007,488
Detention 2 5-YR 296 25-YR Pond Design CH Detention 2 $24,055,000 $10,845,000 $34,900,000 $3,450,000 $38,350,000 $5,704,112
5-YR 447 50-YR Pond Design CH Detention 2 $36,406,500 $16,393,500 $52,800,000 $5,170,000 $57,970,000 $8,622,357
5-YR 601 100-YR Pond Design CH Detention 2 $48,977,000 $22,023,000 $71,000,000 $6,930,000 $77,930,000 $11,591,173
10-YR 127 25-YR Pond Design CH Detention 2 $10,415,050 $4,684,950 $15,100,000 $1,500,000 $16,600,000 $2,469,055
10-YR 260 50-YR Pond Design CH Detention 2 $21,575,500 $9,724,500 $31,300,000 $3,030,000 $34,330,000 $5,106,184
10-YR 395 100-YR Pond Design CH Detention 2 $31,991,000 $14,409,000 $46,400,000 $4,570,000 $50,970,000 $7,581,189
2-YR 115 5-YR Pond Design CH Detention 3 $9,434,900 $4.,265,100 $13,700,000 $1,360,000 $15,060,000 $2,239,998
2-YR 246 10-YR Pond Design CH Detention 3 $20,411,000 $9,189,000 $29,600,000 $2,870,000 $32,470,000 $4,829,531
2-YR 386 25-YR Pond Design CH Detention 3 $31,803,500 $14,296,500 $46,100,000 $4.,470,000 $50,570,000 $7.521,694
2-YR 538 50-YR Pond Design CH Detention 3 $43,447,500 $19,552,500 $63,000,000 $6,210,000 $69,210,000 $10,294,175
2-YR 689 100-YR Pond Design CH Detention 3 $55,872,000 $25,128,000 $81,000,000 $7.930,000 $88,930,000 $13,227,293
Chocolate Bayou 5-YR 93 10-YR Pond Design CH Detention 3 $7,666,950 $3,433,050 $11,100,000 $1,100,000 $12,200,000 $1,814,607
Detention 3 5-YR 202 25-YR Pond Design CH Detention 3 $16,207,750 $7,292,250 $23,500,000 $2,370,000 $25,870,000 $3,847,859
5-YR 332 50-YR Pond Design CH Detention 3 $27,319,500 $12,280,500 $39,600,000 $3,850,000 $43,450,000 $6,462,677
5-YR 474 100-YR Pond Design CH Detention 3 $38,703,000 $17,397,000 $56,100,000 $5,480,000 $61,580,000 $9,159,302
10-YR 102 25-YR Pond Design CH Detention 3 $8,414,150 $3,785,850 $12,200,000 $1,220,000 $13,420,000 $1,996,067
10-YR 217 50-YR Pond Design CH Detention 3 $17,456,950 $7.,843,050 $25,300,000 $2,530,000 $27,830,000 $4,139,386
10-YR 343 100-YR Pond Design CH Detention 3 $28,424,500 $12,775,500 $41,200,000 $3,990,000 $45,190,000 $6,721,482
2-YR 576 5-YR Pond Design CH Detention 4 $46,831,000 $21,069,000 $67,900,000 $6,640,000 $74,540,000 $11,086,950
2-YR 1,310 10-YR Pond Design CH Detention 4 $105,507,000 $47,493,000 $153,000,000 $15,000,000 $168,000,000 $24,988,028
2-YR 2,010 25-YR Pond Design CH Detention 4 $159,995,500 $72,004,500 $232,000,000 $23,000,000 $255,000,000 $37,928,256
2-YR 2,730 50-YR Pond Design CH Detention 4 $224,939,000 $101,061,000 $326,000,000 $31,100,000 $357,100,000 $53,114,433
2-YR 3,430 100-YR Pond Design CH Detention 4 $281,271,000 $126,729,000 $408,000,000 $39,000,000 $447,000,000 $66,486,002
Chocolate Bayou 5-YR 425 10-YR Pond Design CH Detention 4 $34,347,000 $15,453,000 $49,800,000 $4,920,000 $54,720,000 $8,138,958
Detention 4 5-YR 1,050 25-YR Pond Design CH Detention 4 $84,678,000 $38,322,000 $123,000,000 $12,100,000 $135,100,000 $20,094,539
5-YR 1,720 50-YR Pond Design CH Detention 4 $137,300,500 $61,699,500 $199,000,000 $19,600,000 $218,600,000 $32,514,184
5-YR 2,420 100-YR Pond Design CH Detention 4 $194,632,500 $87,367,500 $282,000,000 $27,600,000 $309,600,000 $46,049,365
10-YR 382 25-YR Pond Design CH Detention 4 $30,968,000 $13,932,000 $44,900,000 $4,430,000 $49,330,000 $7,337,258
10-YR 990 50-YR Pond Design CH Detention 4 $80,725,500 $36,274,500 $117,000,000 $11,400,000 $128,400,000 $19,097,993
10-YR 1,650 100-YR Pond Design CH Detention 4 $135,110,500 $60,889,500 $196,000,000 $18,800,000 $214,800,000 $31,948,978
2-YR 21 5-YR Pond Design C12 Detention 1 $1,773,410 $796,590 $2,570,000 $261,000 $2,831,000 $1,311,200
2-YR 50 10-YR Pond Design C12 Detention 1 $4,192,700 $1,887,300 $6,080,000 $614,000 $6,694,000 $3,100,379
Ditch C-12 2-YR 84 25-YR Pond Design C12 Detention 1 $6,977,450 $3,122,550 $10,100,000 $1,010,000 $11,110,000 $5,145,684
Detention 1 2-YR 121 50-YR Pond Design C12 Detention 1 $9,925,650 $4,474,350 $14,400,000 $1,430,000 $15,830,000 $7,331,789
2-YR 160 100-YR Pond Design C12 Detention 1 $12,827,400 $5,772,600 $18,600,000 $1,880,000 $20,480,000 $9,485,474
5-YR 13 10-YR Pond Design C12 Detention 1 $1,108,880 $501,120 $1,610,000 $170,000 $1,780,000 $824,421
5-YR 36 25-YR Pond Design C12 Detention 1 $2,943,850 $1,326,150 $4,270,000 $438,000 $4,708,000 $2,180,547
Note 1: Pond depth of 5-ft assumed
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Chocolate Bayou Watershed Flood Control Study

Table 7-1 Individual Diversion Pond Project Cost Estimates With Breakdown by Conceptual Pond

Total Cost With
Detention Total Estimated Land
Pond for Total Construction & Land Acquistion &
Mitigation Construction | Supplementary | Supplementary | Acquisition Bridge Total Cost per
Location Design Level Area’ Description Costs Construction Cost Cost Cost Replacements Mile
(ac) ($) no bridge ($) no bridge $) $) ($/mile)

5-YR 62 50-YR Pond Design C12 Detention 1 $5,125,100 $2,304,900 $7,430,000 $750,000 $8,180,000 $3,788,632
Ditch C-12 5-YR 93 100-YR Pond Design C12 Detention 1 $7,724,650 $3,475,350 $11,200,000 $1,110,000 $12,310,000 $5,701,474

Detention 1 10-YR 11 25-YR Pond Design C12 Detention 1 $971,070 $438,930 $1,410,000 $150,000 $1,560,000 $722,526
10-YR 30 50-YR Pond Design C12 Detention 1 $2,482,200 $1,117,800 $3,600,000 $371,000 $3,971,000 $1,839,200
10-YR 55 100-YR Pond Design C12 Detention 1 $4,529,700 $2,040,300 $6,570,000 $661,000 $7,231,000 $3,349,095
2-YR 57 5-YR Pond Design EF Detention 1 $4,660,750 $2,099,250 $6,760,000 $687,000 $7,447,000 $1,846,450
2-YR 129 10-YR Pond Design EF Detention 1 $10,633,600 $4,766,400 $15,400,000 $1,530,000 $16,930,000 $4,197,718
2-YR 198 25-YR Pond Design EF Detention 1 $16,056,350 $7,243,650 $23,300,000 $2,320,000 $25,620,000 $6,352,364
2-YR 264 50-YR Pond Design EF Detention 1 $21,726,000 $9,774,000 $31,500,000 $3,070,000 $34,570,000 $8,571,477
2-YR 325 100-YR Pond Design EF Detention 1 $26,420,000 $11,880,000 $38,300,000 $3,770,000 $42,070,000 $10,431,068
East Fork 5-YR 33 10-YR Pond Design EF Detention 1 $2,791,800 $1,258,200 $4,050,000 $409,000 $4,459,000 $1,105,589
Detention 1 5-YR 86 25-YR Pond Design EF Detention 1 $7,182,950 $3,217,050 $10,400,000 $1,030,000 $11,430,000 $2,834,017
5-YR 148 50-YR Pond Design EF Detention 1 $12,478,150 $5,621,850 $18,100,000 $1,750,000 $19,850,000 $4,921,719

5-YR 209 100-YR Pond Design EF Detention 1 $17,162,250 $7,737,750 $24,900,000 $2,440,000 $27,340,000 $6,778,831

10-YR 28 25-YR Pond Design EF Detention 1 $2,358,900 $1,061,100 $3,420,000 $353,000 $3,773,000 $935,498
10-YR 75 50-YR Pond Design EF Detention 1 $6,151,150 $2,768,850 $8,920,000 $899,000 $9,819,000 $2,434,577
10-YR 130 100-YR Pond Design EF Detention 1 $10,694,450 $4,805,550 $15,500,000 $1,540,000 $17,040,000 $4,224,992
2-YR 45 5-YR Pond Design EF Detention 2 $3,723,750 $1,676,250 $5,400,000 $544,000 $5,944,000 $1,473,788
2-YR 85 10-YR Pond Design EF Detention 2 $6,972,500 $3,127,500 $10,100,000 $1,010,000 $11,110,000 $2,754,675
2-YR 122 25-YR Pond Design EF Detention 2 $9,985,600 $4,514,400 $14,500,000 $1,440,000 $15,940,000 $3,952,252
2-YR 160 50-YR Pond Design EF Detention 2 $12,826,050 $5,773,950 $18,600,000 $1,880,000 $20,480,000 $5,077,924
2-YR 199 100-YR Pond Design EF Detention 2 $16,141,500 $7,258,500 $23,400,000 $2,330,000 $25,730,000 $6,379,638

East Fork 5-YR 29 10-YR Pond Design EF Detention 2 $2,364,850 $1,065,150 $3,430,000 $356,000 $3,786,000 $938,722
Detention 2 5-YR 64 25-YR Pond Design EF Detention 2 $5,325,550 $2,394,450 $7,720,000 $771,000 $8,491,000 $2,105,305
5-YR 100 50-YR Pond Design EF Detention 2 $8,208,200 $3,691,800 $11,900,000 $1,190,000 $13,090,000 $3,245,607
5-YR 136 100-YR Pond Design EF Detention 2 $11,184,300 $5,015,700 $16,200,000 $1,610,000 $17,810,000 $4,415,910

10-YR 23 25-YR Pond Design EF Detention 2 $2,000,900 $899,100 $2,900,000 $294,000 $3,194,000 $791,938
10-YR 55 50-YR Pond Design EF Detention 2 $4,559,350 $2,050,650 $6,610,000 $669,000 $7,279,000 $1,804,795
10-YR 90 100-YR Pond Design EF Detention 2 $7,371,800 $3,328,200 $10,700,000 $1,070,000 $11,770,000 $2,918,319

2-YR 27 5-YR Pond Design NH Detention 1 $2,330,150 $1,049,850 $3,380,000 $341,000 $3,721,000 $708,276
2-YR 66 10-YR Pond Design NH Detention 1 $5,462,100 $2,457,900 $7,920,000 $798,000 $8,718,000 $1,659,434
2-YR 111 25-YR Pond Design NH Detention 1 $9,097,800 $4,102,200 $13,200,000 $1,320,000 $14,520,000 $2,763,820
2-YR 160 50-YR Pond Design NH Detention 1 $12,826,500 $5,773,500 $18,600,000 $1,880,000 $20,480,000 $3,898.280
2-YR 215 100-YR Pond Design NH Detention 1 $17,382,600 $7,817,400 $25,200,000 $2,510,000 $27,710,000 $5,274,480

North Hayes Creek 5-YR 16 10-YR Pond Design NH Detention 1 $1,329,790 $600,210 $1,930,000 $206,000 $2,136,000 $406,578
Detention 1 5-YR 45 25-YR Pond Design NH Detention 1 $3,738,350 $1,681,650 $5,420,000 $551,000 $5,971,000 $1,136,554
5-YR 82 50-YR Pond Design NH Detention 1 $6,722,850 $3,027,150 $9,750,000 $980,000 $10,730,000 $2,042,410
5-YR 126 100-YR Pond Design NH Detention 1 $10,425,400 $4,674,600 $15,100,000 $1,490,000 $16,590,000 $3,157,836

10-YR 16 25-YR Pond Design NH Detention 1 $1,323,480 $596,520 $1,920,000 $203,000 $2,123,000 $404,104
10-YR 42 50-YR Pond Design NH Detention 1 $3,518,700 $1,581,300 $5,100,000 $518,000 $5,618,000 $1,069,362
10-YR 78 100-YR Pond Design NH Detention 1 $6,483,550 $2,916,450 $9,400,000 $940,000 $10,340,000 $1,968,175
2-YR 43 5-YR Pond Design NH Detention 2 $3,606,850 $1,623,150 $5,230,000 $526,000 $5,756,000 $1,095,630
2-YR 91 10-YR Pond Design NH Detention 2 $7,519,600 $3,380,400 $10,900,000 $1,090,000 $11,990,000 $2,282,245

2-YR 141 25-YR Pond Design NH Detention 2 $11,516,450 $5,183,550 $16,700,000 $1,670,000 $18,370,000 $3,496,651
2-YR 192 50-YR Pond Design NH Detention 2 $15,931,050 $7,168,950 $23,100,000 $2,250,000 $25,350,000 $4,825,264
2-YR 246 100-YR Pond Design NH Detention 2 $20,411,000 $9,189,000 $29,600,000 $2,870,000 $32,470,000 $6,180,526

North Hayes Creek 5-YR 24 10-YR Pond Design NH Detention 2 $2,026,500 $913,500 $2,940,000 $306,000 $3,246,000 $617,862
Detention 2 5-YR 60 25-YR Pond Design NH Detention 2 $4,979,000 $2,241,000 $7,220,000 $721,000 $7,941,000 $1,511,535
5-YR 99 50-YR Pond Design NH Detention 2 $8,219,000 $3,681,000 $11,900,000 $1,180,000 $13,080,000 $2,489,722
5-YR 143 100-YR Pond Design NH Detention 2 $11,589,900 $5,210,100 $16,800,000 $1,690,000 $18,490,000 $3,519,492

10-YR 16 25-YR Pond Design NH Detention 2 $1,323,480 $596,520 $1,920,000 $203,000 $2,123,000 $404,104
10-YR 42 50-YR Pond Design NH Detention 2 $3,503,650 $1,576,350 $5,080,000 $515,000 $5,595,000 $1,064,984

10-YR 76 100-YR Pond Design NH Detention 2 $6,352,050 $2,857,950 $9,210,000 $917,000 $10,127,000 $1,927,631
South Hayes Creek 2-YR 54 5-YR Pond Design SH Detention 1 $4,524,650 $2,035,350 $6,560,000 $658,000 $7,218,000 $1,108,556
Detention 1 2-YR 135 10-YR Pond Design SH Detention 1 $11,026,600 $4,973,400 $16,000,000 $1,600,000 $17,600,000 $2,703,045

Klotz Associates Project No. 0259.014.000
September 2009

Note 1: Pond depth of 5-ft assumed. Pond volume for costing purposes assumes listed pond area and 3:1 side slopes
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Klotz Associates Project No. 0259.014.000
September 2009

Chocolate Bayou Watershed Flood Control Study

Table 7-1 Individual Diversion Pond Project Cost Estimates With Breakdown by Conceptual Pond

Total Cost With
Detention Total Estimated Land
Pond for Total Construction & Land Acquistion &
Mitigation Construction | Supplementary | Supplementary | Acquisition Bridge Total Cost per
Location Design Level Area' Description Costs Construction Cost Cost Cost Replacements Mile
(ac) ($) no bridge ($) no bridge ) (©)] ($/mile)
2-YR 228 25-YR Pond Design SH Detention 1 $18,406,500 $8,293,500 $26,700,000 $2,670,000 $29,370,000 $4,510,707
2-YR 330 50-YR Pond Design SH Detention 1 $27,246,500 $12,253,500 $39,500,000 $3,830,000 $43,330,000 $6,654,714
2-YR 438 100-YR Pond Design SH Detention 1 $35,529,500 $15,970,500 $51,500,000 $5,070,000 $56,570,000 $8,688,141
5-YR 33 10-YR Pond Design SH Detention 1 $2,791,800 $1,258,200 $4,050,000 $409,000 $4,459,000 $684,823
South Hayes Creek 5-YR 95 25-YR Pond Design SH Detention 1 $7,876,950 $3,523,050 $11,400,000 $1,130,000 $12,530,000 $1,924,384
Detention 1 5-YR 169 50-YR Pond Design SH Detention 1 $13,788,650 $6,211,350 $20,000,000 $1,990,000 $21,990,000 $3,377,271
5-YR 258 100-YR Pond Design SH Detention 1 $20,758,000 $9,342,000 $30,100,000 $3,010,000 $33,110,000 $5,085,104
10-YR 31 25-YR Pond Design SH Detention 1 $2,600,000 $1,170,000 $3,770,000 $390,000 $4,160,000 $638,902
10-YR 84 50-YR Pond Design SH Detention 1 $6,977,450 $3,122,550 $10,100,000 $1,010,000 $11,110,000 $1,706,297
10-YR 155 100-YR Pond Design SH Detention 1 $12,691,750 $5,708,250 $18,400,000 $1,820,000 $20,220,000 $3,105,431
2-YR 62 5-YR Pond Design SH Detention 2 $5,125,100 $2,304,900 $7,430,000 $750,000 $8,180,000 $1,256,302
2-YR 141 10-YR Pond Design SH Detention 2 $11,517,350 $5,182,650 $16,700,000 $1,670,000 $18,370,000 $2,821,304
2-YR 221 25-YR Pond Design SH Detention 2 $18,193,350 $8,206,650 $26,400,000 $2,590,000 $28,990,000 $4,452,346
2-YR 303 50-YR Pond Design SH Detention 2 $25,050,000 $11,250,000 $36,300,000 $3,530,000 $39,830,000 $6,117,176
2-YR 389 100-YR Pond Design SH Detention 2 $31,867,500 $14,332,500 $46,200,000 $4,500,000 $50,700,000 $7,786,614
South Hayes Creek 5-YR 52 10-YR Pond Design SH Detention 2 $4,305,000 $1,935,000 $6,240,000 $626,000 $6,866,000 $1,054,495
Detention 2 5-YR 121 25-YR Pond Design SH Detention 2 $9,924,750 $4,475,250 $14,400,000 $1,430,000 $15,830,000 $2,431,205
5-YR 196 50-YR Pond Design SH Detention 2 $16,078,400 $7,221,600 $23,300,000 $2,300,000 $25,600,000 $3,931,702
5-YR 276 100-YR Pond Design SH Detention 2 $22,762,500 $10,237,500 $33,000,000 $3,220,000 $36,220,000 $5,562,745
10-YR 43 25-YR Pond Design SH Detention 2 $3,606,850 $1,623,150 $5,230,000 $526,000 $5,756,000 $884,019
10-YR 105 50-YR Pond Design SH Detention 2 $8,607,500 $3,892,500 $12,500,000 $1,250,000 $13,750,000 $2,111,754
10-YR 177 100-YR Pond Design SH Detention 2 $14,840,000 $6,660,000 $21,500,000 $2,080,000 $23,580,000 $3,621,467
2-YR 163 5-YR Pond Design WF Detention 1 $13,665,600 $6,134,400 $19,800,000 $1,910,000 $21,710,000 $2,484,423
2-YR 364 10-YR Pond Design WF Detention 1 $29,648,500 $13,351,500 $43,000,000 $4,220,000 $47,220,000 $5,403,706
2-YR 578 25-YR Pond Design WF Detention 1 $46,826,500 $21,073,500 $67,900,000 $6,670,000 $74,570,000 $8,533,553
2-YR 811 50-YR Pond Design WF Detention 1 $65,945,000 $29,655,000 $95,600,000 $9,310,000 $104,910,000 $12,005,566
2-YR 1,060 100-YR Pond Design WF Detention 1 $86,205,500 $38,794,500 $125,000,000 $12,200,000 $137,200,000 $15,700,730
West Fork 5-YR 86 10-YR Pond Design WF Detention 1 $7,182,950 $3,217,050 $10,400,000 $1,030,000 $11,430,000 $1,308,013
Detention 1 5-YR 222 25-YR Pond Design WF Detention 1 $18,282,100 $8,217,900 $26,500,000 $2,600,000 $29,100,000 $3,330,111
5-YR 384 50-YR Pond Design WF Detention 1 $31,041,000 $13,959,000 $45,000,000 $4,450,000 $49,450,000 $5,658,900
5-YR 569 100-YR Pond Design WF Detention 1 $46,634,500 $20,965,500 $67,600,000 $6,570,000 $74,170,000 $8,487,778
10-YR 62 25-YR Pond Design WF Detention 1 $5,110,050 $2,299,950 $7,410,000 $748,000 $8,158,000 $933,576
10-YR 164 50-YR Pond Design WF Detention 1 $13,653,000 $6,147,000 $19,800,000 $1,930,000 $21,730,000 $2,486,712
10-YR 296 100-YR Pond Design WF Detention 1 $24,055,000 $10,845,000 $34,900,000 $3,450,000 $38,350,000 $4,388,652
2-YR 29 5-YR Pond Design WF Detention 2 $2,463,450 $1,106,550 $3,570,000 $360,000 $3,930,000 $449,737
2-YR 69 10-YR Pond Design WF Detention 2 $5,682,200 $2,557,800 $8,240,000 $828,000 $9,068,000 $1,037,713
2-YR 110 25-YR Pond Design WF Detention 2 $9,044,600 $4,055,400 $13,100,000 $1,310,000 $14,410,000 $1,649,034
2-YR 153 50-YR Pond Design WF Detention 2 $12,613,350 $5,686,650 $18,300,000 $1,800,000 $20,100,000 $2,300,180
2-YR 197 100-YR Pond Design WF Detention 2 $16,066,700 $7,233,300 $23,300,000 $2,310,000 $25,610,000 $2,930,727
West Fork 5-YR 47 10-YR Pond Design WF Detention 2 $3,958,000 $1,782,000 $5,740,000 $579,000 $6,319,000 $723,126
Detention 2 5-YR 102 25-YR Pond Design WF Detention 2 $8,413,250 $3,786,750 $12,200,000 $1,220,000 $13,420,000 $1,535,742
5-YR 160 50-YR Pond Design WF Detention 2 $12,826,950 $5,773,050 $18,600,000 $1,880,000 $20,480,000 $2,343,666
5-YR 217 100-YR Pond Design WF Detention 2 $17,456,500 $7,843,500 $25,300,000 $2,530,000 $27,830,000 $3,184,776
10-YR 38 25-YR Pond Design WF Detention 2 $3,164,400 $1,425,600 $4,590,000 $467,000 $5,057,000 $578,707
10-YR 92 50-YR Pond Design WF Detention 2 $7,582,250 $3,417,750 $11,000,000 $1,090,000 $12,090,000 $1,383,541
10-YR 152 100-YR Pond Design WF Detention 2 $12,625,500 $5,674,500 $18,300,000 $1,790,000 $20,090,000 $2,299,036

Note 1: Pond depth of 5-ft assumed. Pond volume for costing purposes assumes listed pond area and 3:1 side slopes
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Chocolate Bayou Watershed Flood Control Study

Table 7-2 Total Diversion Pond Project Cost Estimates With All Ponds Lumped Together
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Total Estimated
Bypass Diversion Total Land Total Cost
Design Type of Pond Pond for Construction | Supplementary | Total Construction &| Acquisition With Land | Construction
Location Level Improvement Surface Area' Description Costs Cost Supplementary Cost Cost Acquistion | Cost per Mile
(ac) ($) (no bridges) $) $) $) ) ($/mile)

5-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 452 Detention 1 $36,552,500 $16,447,500 $53,000,000 $5,230,000 $58,230,000 $8,661,029
10-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 935 Detention 1 $75,773,000 $34,227,000 $110,000,000 $10,700,000 $120,700,000 $17,952,708
25-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 1,400 Detention 1 $113,934,000 $51,066,000 $165,000,000 $16,000,000 $181,000,000 $26,921,625
50-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 1,880 Detention 1 $149,792,500 $67,207,500 $217,000,000 $21,400,000 $238,400,000 $35,459,201
100-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 2,370 Detention 1 $193,217,500 $86,782,500 $280,000,000 $27,000,000 $307,000,000 $45,662,646
10-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 321 Detention 1 $26,269,500 $11,830,500 $38,100,000 $3,730,000 $41,830,000 $6,221,721
25-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 709 Detention 1 $57,931,500 $26,068,500 $84,000,000 $8,150,000 $92,150,000 $13,706,231
50-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 1,130 Detention 1 $91,717,000 $41,283,000 $133,000,000 $13,000,000 $146,000,000 $21,715,786
100-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 1,570 Detention 1 $125,381,000 $56,619,000 $182,000,000 $17,900,000 $199,900,000 $29,732,778
25-YR Floodplain CH

Chocolate Bayou 10-YR |Diversion Pond 260 Detention 1 $21,575,500 $9,724,500 $31,300,000 $3,030,000 $34,330,000 $5,106,184
50-YR Floodplain CH

Chocolate Bayou 10-YR |Diversion Pond 617 Detention 1 $50,150,500 $22.549,500 $72,700,000 $7,110,000 $79,810,000 $11,870,801
100-YR Floodplain CH

Chocolate Bayou 10-YR Diversion Pond 1,010 Detention 1 $82,194,500 $36,805,500 $119,000,000 $11,600,000 $130,600,000 $19,425,217
5-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 182 Detention 2 $14,975,650 $6,724,350 $21,700,000 $2,140,000 $23,840,000 $3,545,920
10-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 350 Detention 2 $28,539,000 $12,861,000 $41,400,000 $4,070,000 $45,470,000 $6,763,129
25-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 511 Detention 2 $41,251,000 $18,549,000 $59,800,000 $5,900,000 $65,700,000 $9,772,104
50-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 682 Detention 2 $55,730,500 $25,069,500 $80,800,000 $7,850,000 $88,650,000 $13,185,647
100-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 856 Detention 2 $69,770,000 $31,230,000 $101,000,000 $9,830,000 $110,830,000 $16,484,661
10-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 155 Detention 2 $12,691,300 $5,708,700 $18,400,000 $1,820,000 $20,220,000 $3,007,488
25-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 296 Detention 2 $24,055,000 $10,845,000 $34,900,000 $3,450,000 $38,350,000 $5,704,112
50-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 447 Detention 2 $36,406,500 $16,393,500 $52,800,000 $5,170,000 $57,970,000 $8,622,357
100-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 601 Detention 2 $48,977,000 $22,023,000 $71,000,000 $6,930,000 $77,930,000 $11,591,173
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Design Type of Pond Pond for Construction | Supplementary | Total Construction &| Acquisition With Land | Construction
Location Level Improvement Surface Area' Description Costs Cost Supplementary Cost Cost Acquistion | Cost per Mile
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25-YR Floodplain CH

Chocolate Bayou 10-YR  |Diversion Pond 127 Detention 2 $10,415,050 $4,684,950 $15,100,000 $1,500,000 $16,600,000 $2,469,055
50-YR Floodplain CH

Chocolate Bayou 10-YR |Diversion Pond 260 Detention 2 $21,575,500 $9,724,500 $31,300,000 $3,030,000 $34,330,000 $5,106,184
100-YR Floodplain CH

Chocolate Bayou 10-YR  |Diversion Pond 395 Detention 2 $31,991,000 $14,409,000 $46,400,000 $4,570,000 $50,970,000 $7,581,189
5-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 115 Detention 3 $9,434,900 $4,265,100 $13,700,000 $1,360,000 $15,060,000 $2,239,998
10-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 246 Detention 3 $20,411,000 $9,189,000 $29,600,000 $2,870,000 $32.470,000 $4,829,531
25-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 386 Detention 3 $31,803,500 $14,296,500 $46,100,000 $4,470,000 $50,570,000 $7,521,694
50-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 538 Detention 3 $43,447,500 $19,552,500 $63,000,000 $6,210,000 $69,210,000 $10,294,175
100-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 689 Detention 3 $55,872,000 $25,128,000 $81,000,000 $7,930,000 $88,930,000 $13,227,293
10-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 93 Detention 3 $7,666,950 $3,433,050 $11,100,000 $1,100,000 $12,200,000 $1,814,607
25-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 202 Detention 3 $16,207,750 $7,292,250 $23,500,000 $2,370,000 $25,870,000 $3,847,859
50-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 332 Detention 3 $27,319,500 $12,280,500 $39,600,000 $3,850,000 $43,450,000 $6,462,677
100-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 474 Detention 3 $38,703,000 $17,397,000 $56,100,000 $5,480,000 $61,580,000 $9,159,302
25-YR Floodplain CH

Chocolate Bayou 10-YR |Diversion Pond 102 Detention 3 $8,414,150 $3,785,850 $12,200,000 $1,220,000 $13,420,000 $1,996,067
50-YR Floodplain CH

Chocolate Bayou 10-YR |Diversion Pond 217 Detention 3 $17,456,950 $7,843,050 $25,300,000 $2,530,000 $27,830,000 $4,139,386
100-YR Floodplain CH

Chocolate Bayou 10-YR |Diversion Pond 343 Detention 3 $28,424,500 $12,775,500 $41,200,000 $3,990,000 $45,190,000 $6,721,482
5-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 576 Detention 4 $46,831,000 $21,069,000 $67,900,000 $6,640,000 $74,540,000 $11,086,950
10-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 1,310 Detention 4 $105,507,000 $47,493,000 $153,000,000 $15,000,000 $168,000,000 $24,988,028
25-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 2,010 Detention 4 $159,995,500 $72,004,500 $232,000,000 $23,000,000 $255,000,000 $37,928,256
50-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 2,730 Detention 4 $224,939,000 $101,061,000 $326,000,000 $31,100,000 $357,100,000 $53,114,433
100-YR Floodplain CH

Chocolate Bayou 2-YR Diversion Pond 3,430 Detention 4 $281,271,000 $126,729,000 $408,000,000 $39,000,000 $447,000,000 $66,486,002
10-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 425 Detention 4 $34,347,000 $15,453,000 $49,800,000 $4,920,000 $54,720,000 $8,138,958
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25-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 1,050 Detention 4 $84,678,000 $38,322,000 $123,000,000 $12,100,000 $135,100,000 $20,094,539
50-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 1,720 Detention 4 $137,300,500 $61,699,500 $199,000,000 $19,600,000 $218,600,000 $32,514,184
100-YR Floodplain CH

Chocolate Bayou 5-YR Diversion Pond 2,420 Detention 4 $194,632,500 $87,367,500 $282,000,000 $27,600,000 $309,600,000 $46,049,365
25-YR Floodplain CH

Chocolate Bayou 10-YR |Diversion Pond 382 Detention 4 $30,968,000 $13,932,000 $44,900,000 $4,430,000 $49,330,000 $7,337,258
50-YR Floodplain CH

Chocolate Bayou 10-YR Diversion Pond 990 Detention 4 $80,725,500 $36,274,500 $117,000,000 $11,400,000 $128,400,000 $19,097,993
100-YR Floodplain CH

Chocolate Bayou 10-YR |Diversion Pond 1,650 Detention 4 $135,110,500 $60,889,500 $196,000,000 $18,800,000 $214,800,000 $31,948,978
5-YR Floodplain C12

Ditch C-12 2-YR Diversion Pond 21 Detention 1 $1,773,410 $796,590 $2,570,000 $261,000 $2,831,000 $1,311,200
10-YR Floodplain C12

Ditch C-12 2-YR Diversion Pond 50 Detention 1 $4,192,700 $1,887,300 $6,080,000 $614,000 $6,694,000 $3,100,379
25-YR Floodplain C12

Ditch C-12 2-YR Diversion Pond 84 Detention 1 $6,977,450 $3,122,550 $10,100,000 $1,010,000 $11,110,000 $5,145,684
50-YR Floodplain C12

Ditch C-12 2-YR Diversion Pond 121 Detention 1 $9,925,650 $4,474,350 $14,400,000 $1,430,000 $15,830,000 $7,331,789
100-YR Floodplain C12

Ditch C-12 2-YR Diversion Pond 160 Detention 1 $12,827,400 $5,772,600 $18,600,000 $1,880,000 $20,480,000 $9,485,474
10-YR Floodplain C12

Ditch C-12 5-YR Diversion Pond 13 Detention 1 $1,108,880 $501,120 $1,610,000 $170,000 $1,780,000 $824,421
25-YR Floodplain C12

Ditch C-12 5-YR Diversion Pond 36 Detention 1 $2,943.850 $1,326,150 $4,270,000 $438,000 $4,708,000 $2,180,547
50-YR Floodplain C12

Ditch C-12 5-YR Diversion Pond 62 Detention 1 $5,125,100 $2,304,900 $7,430,000 $750,000 $8,180,000 $3,788,632
100-YR Floodplain C12

Ditch C-12 5-YR Diversion Pond 93 Detention 1 $7,724,650 $3,475,350 $11,200,000 $1,110,000 $12,310,000 $5,701,474
25-YR Floodplain C12

Ditch C-12 10-YR |Diversion Pond 11 Detention 1 $971,070 $438,930 $1,410,000 $150,000 $1,560,000 $722,526
50-YR Floodplain C12

Ditch C-12 10-YR  |Diversion Pond 30 Detention 1 $2,482,200 $1,117,800 $3,600,000 $371,000 $3,971,000 $1,839,200
100-YR Floodplain C12

Ditch C-12 10-YR |Diversion Pond 55 Detention 1 $4,529,700 $2,040,300 $6,570,000 $661,000 $7,231,000 $3,349,095
5-YR Floodplain EF

East Fork 2-YR Diversion Pond 57 Detention 1 $4,660,750 $2,099,250 $6,760,000 $687,000 $7,447,000 $1,846,450
10-YR Floodplain EF

East Fork 2-YR Diversion Pond 129 Detention 1 $10,633,600 $4,766,400 $15,400,000 $1,530,000 $16,930,000 $4,197,718
25-YR Floodplain EF

East Fork 2-YR Diversion Pond 198 Detention 1 $16,056,350 $7,243,650 $23,300,000 $2,320,000 $25,620,000 $6,352,364
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50-YR Floodplain EF

East Fork 2-YR Diversion Pond 264 Detention 1 $21,726,000 $9.774,000 $31,500,000 $3,070,000 $34,570,000 $8,571,477
100-YR Floodplain EF

East Fork 2-YR Diversion Pond 325 Detention 1 $26,420,000 $11,880,000 $38,300,000 $3,770,000 $42.,070,000 $10,431,068
10-YR Floodplain EF

East Fork 5-YR Diversion Pond 33 Detention 1 $2,791,800 $1,258,200 $4,050,000 $409,000 $4,459,000 $1,105,589
25-YR Floodplain EF

East Fork 5-YR Diversion Pond 86 Detention 1 $7,182,950 $3,217,050 $10,400,000 $1,030,000 $11,430,000 $2.,834,017
50-YR Floodplain EF

East Fork 5-YR Diversion Pond 148 Detention 1 $12,478,150 $5,621,850 $18,100,000 $1,750,000 $19,850,000 $4,921,719
100-YR Floodplain EF

East Fork 5-YR Diversion Pond 209 Detention 1 $17,162,250 $7,737,750 $24.,900,000 $2,440,000 $27,340,000 $6,778,831
25-YR Floodplain EF

East Fork 10-YR |Diversion Pond 28 Detention 1 $2,358,900 $1,061,100 $3,420,000 $353,000 $3,773,000 $935,498
50-YR Floodplain EF

East Fork 10-YR  |Diversion Pond 75 Detention 1 $6,151,150 $2.768,850 $8.920,000 $899,000 $9.,819,000 $2.434,577
100-YR Floodplain EF

East Fork 10-YR Diversion Pond 130 Detention 1 $10,694,450 $4,805,550 $15,500,000 $1,540,000 $17,040,000 $4,224,992
5-YR Floodplain EF

East Fork 2-YR Diversion Pond 45 Detention 2 $3,723,750 $1,676,250 $5,400,000 $544,000 $5,944,000 $1,473,788
10-YR Floodplain EF

East Fork 2-YR Diversion Pond 85 Detention 2 $6,972,500 $3,127,500 $10,100,000 $1,010,000 $11,110,000 $2,754,675
25-YR Floodplain EF

East Fork 2-YR Diversion Pond 122 Detention 2 $9,985,600 $4,514,400 $14,500,000 $1,440,000 $15,940,000 $3,952,252
50-YR Floodplain EF

East Fork 2-YR Diversion Pond 160 Detention 2 $12.826,050 $5,773,950 $18,600,000 $1,880,000 $20,480,000 $5,077,924
100-YR Floodplain EF

East Fork 2-YR Diversion Pond 199 Detention 2 $16,141,500 $7,258,500 $23,400,000 $2,330,000 $25,730,000 $6,379,638
10-YR Floodplain EF

East Fork 5-YR Diversion Pond 29 Detention 2 $2,364,850 $1,065,150 $3,430,000 $356,000 $3,786,000 $938,722
25-YR Floodplain EF

East Fork 5-YR Diversion Pond 64 Detention 2 $5,325,550 $2,394,450 $7,720,000 $771,000 $8,491,000 $2,105,305
50-YR Floodplain EF

East Fork 5-YR Diversion Pond 100 Detention 2 $8,208,200 $3,691,800 $11,900,000 $1,190,000 $13,090,000 $3,245,607
100-YR Floodplain EF

East Fork 5-YR Diversion Pond 136 Detention 2 $11,184,300 $5,015,700 $16,200,000 $1,610,000 $17,810,000 $4,415,910
25-YR Floodplain EF

East Fork 10-YR  |Diversion Pond 23 Detention 2 $2,000,900 $899,100 $2,900,000 $294,000 $3,194,000 $791,938
50-YR Floodplain EF

East Fork 10-YR |Diversion Pond 55 Detention 2 $4,559,350 $2,050,650 $6,610,000 $669,000 $7,279,000 $1,804,795
100-YR Floodplain EF

East Fork 10-YR |Diversion Pond 920 Detention 2 $7,371,800 $3,328,200 $10,700,000 $1,070,000 $11,770,000 $2,918,319
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5-YR Floodplain NH

North Hayes 2-YR Diversion Pond 27 Detention 1 $2,330,150 $1,049,850 $3,380,000 $341,000 $3,721,000 $708,276
10-YR Floodplain NH

North Hayes 2-YR Diversion Pond 66 Detention 1 $5,462,100 $2,457,900 $7,920,000 $798,000 $8,718,000 $1,659,434
25-YR Floodplain NH

North Hayes 2-YR Diversion Pond 111 Detention 1 $9,097,800 $4,102,200 $13,200,000 $1,320,000 $14,520,000 $2,763,820
50-YR Floodplain NH

North Hayes 2-YR Diversion Pond 160 Detention 1 $12,826,500 $5,773,500 $18,600,000 $1,880,000 $20,480,000 $3,898,280
100-YR Floodplain NH

North Hayes 2-YR Diversion Pond 215 Detention 1 $17,382,600 $7,817,400 $25,200,000 $2,510,000 $27,710,000 $5,274,480
10-YR Floodplain NH

North Hayes 5-YR Diversion Pond 16 Detention 1 $1,329,790 $600,210 $1,930,000 $206,000 $2,136,000 $406,578
25-YR Floodplain NH

North Hayes 5-YR Diversion Pond 45 Detention 1 $3,738,350 $1,681,650 $5,420,000 $551,000 $5,971,000 $1,136,554
50-YR Floodplain NH

North Hayes 5-YR Diversion Pond 82 Detention 1 $6,722,850 $3,027,150 $9,750,000 $980,000 $10,730,000 $2,042,410
100-YR Floodplain NH

North Hayes 5-YR Diversion Pond 126 Detention 1 $10,425,400 $4,674,600 $15,100,000 $1,490,000 $16,590,000 $3,157,836
25-YR Floodplain NH

North Hayes 10-YR |Diversion Pond 16 Detention 1 $1,323,480 $596,520 $1,920,000 $203,000 $2,123,000 $404,104
50-YR Floodplain NH

North Hayes 10-YR Diversion Pond 42 Detention 1 $3,518,700 $1,581,300 $5,100,000 $518,000 $5,618,000 $1,069,362
100-YR Floodplain NH

North Hayes 10-YR Diversion Pond 78 Detention 1 $6,483,550 $2,916,450 $9,400,000 $940,000 $10,340,000 $1,968,175
5-YR Floodplain NH

North Hayes 2-YR Diversion Pond 43 Detention 2 $3,606,850 $1,623,150 $5,230,000 $526,000 $5,756,000 $1,095,630
10-YR Floodplain NH

North Hayes 2-YR Diversion Pond 91 Detention 2 $7,519,600 $3,380,400 $10,900,000 $1,090,000 $11,990,000 $2,282.245
25-YR Floodplain NH

North Hayes 2-YR Diversion Pond 141 Detention 2 $11,516,450 $5,183,550 $16,700,000 $1,670,000 $18,370,000 $3,496,651
50-YR Floodplain NH

North Hayes 2-YR Diversion Pond 192 Detention 2 $15,931,050 $7,168,950 $23,100,000 $2,250,000 $25,350,000 $4,825,264
100-YR Floodplain NH

North Hayes 2-YR Diversion Pond 246 Detention 2 $20,411,000 $9,189,000 $29,600,000 $2,870,000 $32.470,000 $6,180,526
10-YR Floodplain NH

North Hayes 5-YR Diversion Pond 24 Detention 2 $2,026,500 $913,500 $2,940,000 $306,000 $3,246,000 $617,862
25-YR Floodplain NH

North Hayes 5-YR Diversion Pond 60 Detention 2 $4,979,000 $2,241,000 $7,220,000 $721,000 $7,941,000 $1,511,535
50-YR Floodplain NH

North Hayes 5-YR Diversion Pond 99 Detention 2 $8,219,000 $3,681,000 $11,900,000 $1,180,000 $13,080,000 $2,489,722
100-YR Floodplain NH

North Hayes 5-YR Diversion Pond 143 Detention 2 $11,589,900 $5,210,100 $16,800,000 $1,690,000 $18,490,000 $3,519,492
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25-YR Floodplain NH

North Hayes 10-YR  |Diversion Pond 16 Detention 2 $1,323,480 $596,520 $1,920,000 $203,000 $2,123,000 $404,104
50-YR Floodplain NH

North Hayes 10-YR |Diversion Pond 42 Detention 2 $3,503,650 $1,576,350 $5,080,000 $515,000 $5,595,000 $1,064,984
100-YR Floodplain NH

North Hayes 10-YR |Diversion Pond 76 Detention 2 $6,352,050 $2,857,950 $9,210,000 $917,000 $10,127,000 $1,927,631
5-YR Floodplain SH

South Hayes 2-YR Diversion Pond 54 Detention 1 $4,524,650 $2,035,350 $6,560,000 $658,000 $7,218,000 $1,108,556
10-YR Floodplain SH

South Hayes 2-YR Diversion Pond 135 Detention 1 $11,026,600 $4,973,400 $16,000,000 $1,600,000 $17,600,000 $2,703,045
25-YR Floodplain SH

South Hayes 2-YR Diversion Pond 228 Detention 1 $18,406,500 $8,293,500 $26,700,000 $2,670,000 $29,370,000 $4,510,707
50-YR Floodplain SH

South Hayes 2-YR Diversion Pond 330 Detention 1 $27,246,500 $12,253,500 $39,500,000 $3,830,000 $43,330,000 $6,654,714
100-YR Floodplain SH

South Hayes 2-YR Diversion Pond 438 Detention 1 $35,529,500 $15,970,500 $51,500,000 $5,070,000 $56,570,000 $8.688,141
10-YR Floodplain SH

South Hayes 5-YR Diversion Pond 33 Detention 1 $2,791,800 $1,258,200 $4,050,000 $409,000 $4,459,000 $684,823
25-YR Floodplain SH

South Hayes 5-YR Diversion Pond 95 Detention 1 $7,876,950 $3,523,050 $11,400,000 $1,130,000 $12,530,000 $1,924,384
50-YR Floodplain SH

South Hayes 5-YR Diversion Pond 169 Detention 1 $13,788,650 $6,211,350 $20,000,000 $1,990,000 $21,990,000 $3,377,271
100-YR Floodplain SH

South Hayes 5-YR Diversion Pond 258 Detention 1 $20,758,000 $9.342.000 $30,100,000 $3,010,000 $33,110,000 $5,085,104
25-YR Floodplain SH

South Hayes 10-YR |Diversion Pond 31 Detention 1 $2,600,000 $1,170,000 $3,770,000 $390,000 $4,160,000 $638,902
50-YR Floodplain SH

South Hayes 10-YR |Diversion Pond 84 Detention 1 $6,977,450 $3,122,550 $10,100,000 $1,010,000 $11,110,000 $1,706,297
100-YR Floodplain SH

South Hayes 10-YR |Diversion Pond 155 Detention 1 $12,691,750 $5,708,250 $18,400,000 $1,820,000 $20,220,000 $3,105,431
5-YR Floodplain SH

South Hayes 2-YR Diversion Pond 62 Detention 2 $5,125,100 $2,304,900 $7,430,000 $750,000 $8,180,000 $1,256,302
10-YR Floodplain SH

South Hayes 2-YR Diversion Pond 141 Detention 2 $11,517,350 $5,182,650 $16,700,000 $1,670,000 $18,370,000 $2,821,304
25-YR Floodplain SH

South Hayes 2-YR Diversion Pond 221 Detention 2 $18,193,350 $8,206,650 $26,400,000 $2,590,000 $28,990,000 $4,452,346
50-YR Floodplain SH

South Hayes 2-YR Diversion Pond 303 Detention 2 $25,050,000 $11,250,000 $36,300,000 $3,530,000 $39,830,000 $6,117,176
100-YR Floodplain SH

South Hayes 2-YR Diversion Pond 389 Detention 2 $31,867,500 $14,332,500 $46,200,000 $4,500,000 $50,700,000 $7,786,614
10-YR Floodplain SH

South Hayes 5-YR Diversion Pond 52 Detention 2 $4,305,000 $1,935,000 $6,240,000 $626,000 $6,866,000 $1,054,495
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25-YR Floodplain SH

South Hayes 5-YR Diversion Pond 121 Detention 2 $9,924,750 $4,475,250 $14,400,000 $1,430,000 $15,830,000 $2,431,205
50-YR Floodplain SH

South Hayes 5-YR Diversion Pond 196 Detention 2 $16,078,400 $7,221,600 $23,300,000 $2,300,000 $25,600,000 $3,931,702
100-YR Floodplain SH

South Hayes 5-YR Diversion Pond 276 Detention 2 $22,762,500 $10,237,500 $33,000,000 $3,220,000 $36,220,000 $5,562,745
25-YR Floodplain SH

South Hayes 10-YR |Diversion Pond 43 Detention 2 $3,606,850 $1,623,150 $5,230,000 $526,000 $5,756,000 $884,019
50-YR Floodplain SH

South Hayes 10-YR |Diversion Pond 105 Detention 2 $8,607,500 $3,892,500 $12,500,000 $1,250,000 $13,750,000 $2,111,754
100-YR Floodplain SH

South Hayes 10-YR |Diversion Pond 177 Detention 2 $14,840,000 $6,660,000 $21,500,000 $2,080,000 $23,580,000 $3,621,467
5-YR Floodplain WF

West Fork 2-YR Diversion Pond 163 Detention 1 $13,665,600 $6,134,400 $19,800,000 $1,910,000 $21,710,000 $2,484,423
10-YR Floodplain WF

West Fork 2-YR Diversion Pond 364 Detention 1 $29,648,500 $13,351,500 $43,000,000 $4,220,000 $47,220,000 $5,403,706
25-YR Floodplain WF

West Fork 2-YR Diversion Pond 578 Detention 1 $46,826,500 $21,073,500 $67,900,000 $6,670,000 $74,570,000 $8,533,553
50-YR Floodplain WF

West Fork 2-YR Diversion Pond 811 Detention 1 $65,945,000 $29,655,000 $95,600,000 $9,310,000 $104,910,000 $12,005,566
100-YR Floodplain WF

West Fork 2-YR Diversion Pond 1,060 Detention 1 $86,205,500 $38,794,500 $125,000,000 $12,200,000 $137,200,000 $15,700,730
10-YR Floodplain WF

West Fork 5-YR Diversion Pond 86 Detention 1 $7,182,950 $3,217,050 $10,400,000 $1,030,000 $11,430,000 $1,308,013
25-YR Floodplain WF

West Fork 5-YR Diversion Pond 222 Detention 1 $18,282,100 $8,217,900 $26,500,000 $2,600,000 $29,100,000 $3,330,111
50-YR Floodplain WF

West Fork 5-YR Diversion Pond 384 Detention 1 $31,041,000 $13,959,000 $45,000,000 $4,450,000 $49.450,000 $5,658,900
100-YR Floodplain WF

West Fork 5-YR Diversion Pond 569 Detention 1 $46,634,500 $20,965,500 $67,600,000 $6,570,000 $74,170,000 $8,487,778
25-YR Floodplain WF

West Fork 10-YR |Diversion Pond 62 Detention 1 $5,110,050 $2,299.950 $7,410,000 $748,000 $8,158,000 $933,576
50-YR Floodplain WF

West Fork 10-YR |Diversion Pond 164 Detention 1 $13,653,000 $6,147,000 $19,800,000 $1,930,000 $21,730,000 $2,486,712
100-YR Floodplain WF

West Fork 10-YR |Diversion Pond 296 Detention 1 $24,055,000 $10,845,000 $34,900,000 $3,450,000 $38,350,000 $4,388,652
5-YR Floodplain WF

West Fork 2-YR Diversion Pond 29 Detention 2 $2,463,450 $1,106,550 $3,570,000 $360,000 $3,930,000 $449,737
10-YR Floodplain WF

West Fork 2-YR Diversion Pond 69 Detention 2 $5,682,200 $2,557,800 $8,240,000 $828,000 $9,068,000 $1,037,713
25-YR Floodplain WF

West Fork 2-YR Diversion Pond 110 Detention 2 $9,044,600 $4,055,400 $13,100,000 $1,310,000 $14,410,000 $1,649,034

Klotz Associates Project No. 0259.014.000 Table 7-2
Page 7 of 12 Brazoria County



Chocolate Bayou Watershed Flood Control Study

Table 7-2 Total Diversion Pond Project Cost Estimates With All Ponds Lumped Together

klotz{Y)associates

Total Estimated
Bypass Diversion Total Land Total Cost
Design Type of Pond Pond for Construction | Supplementary | Total Construction &| Acquisition With Land | Construction
Location Level Improvement Surface Area' Description Costs Cost Supplementary Cost Cost Acquistion | Cost per Mile
(ac) ($) (no bridges) $) $) $) ) ($/mile)
50-YR Floodplain WF
West Fork 2-YR Diversion Pond 153 Detention 2 $12,613,350 $5,686,650 $18,300,000 $1,800,000 $20,100,000 $2,300,180
100-YR Floodplain WF
West Fork 2-YR Diversion Pond 197 Detention 2 $16,066,700 $7,233,300 $23,300,000 $2,310,000 $25,610,000 $2,930,727
10-YR Floodplain WF
West Fork 5-YR Diversion Pond 47 Detention 2 $3,958,000 $1,782,000 $5,740,000 $579,000 $6,319,000 $723,126
25-YR Floodplain WF
West Fork 5-YR Diversion Pond 102 Detention 2 $8,413,250 $3,786,750 $12,200,000 $1,220,000 $13,420,000 $1,535,742
50-YR Floodplain WF
West Fork 5-YR Diversion Pond 160 Detention 2 $12,826,950 $5,773,050 $18,600,000 $1,880,000 $20,480,000 $2,343,666
100-YR Floodplain WF
West Fork 5-YR Diversion Pond 217 Detention 2 $17,456,500 $7,843,500 $25,300,000 $2,530,000 $27,830,000 $3,184,776
25-YR Floodplain WF
West Fork 10-YR |Diversion Pond 38 Detention 2 $3,164,400 $1,425,600 $4,590,000 $467,000 $5,057,000 $578,707
50-YR Floodplain WF
West Fork 10-YR |Diversion Pond 92 Detention 2 $7,582,250 $3,417,750 $11,000,000 $1,090,000 $12,090,000 $1,383,541
100-YR Floodplain WF
West Fork 10-YR  |Diversion Pond 152 Detention 2 $12,625,500 $5,674,500 $18,300,000 $1,790,000 $20,090,000 $2,299,036
Chocolate, including Series of 5-yr Pond Design All the diversion ponds
East Fork 2Yr Diversion Ponds 1426 along the channel $116,178,550 $52,281,450 $168,460,000 $16,601,000 $185,061,000 $28.,854,136
Chocolate, including Series of 10-yr Pond Design All the diversion ponds
East Fork 2 Yr Diversion Ponds 3055 along the channel $247,836,100 $111,663,900 $359,500,000 $35,180,000 $394,680,000 $61,485,788
Chocolate, including Series of 25-yr Pond Design All the diversion ponds
East Fork 2Yr Diversion Ponds 4627 along the channel $373,025,950 $167,674,050 $540,700,000 $53,130,000 $593,830,000 $92,448,295
Chocolate, including Series of 50-yr Pond Design All the diversion ponds
East Fork 2 Yr Diversion Ponds 6254 along the channel $508,461,550 $228,438,450 $736,900,000 $71,510,000 $808,410,000 $125,702,857
Chocolate, including Series of 100-yr Pond All the diversion ponds
East Fork 2Yr Design Diversion Ponds 7869 along the channel $642,692,000 $289,008,000 $931,700,000 $89,860,000 $1,021,560,000 $158,671,310
Chocolate, including Series of 10-yr Pond Design All the diversion ponds
East Fork 5Yr Diversion Ponds 1055 along the channel $86,131,400 $38,748,600 $124,880,000 $12,335,000 $137,215,000 $21,227,084
Chocolate, including Series of 25-yr Pond Design All the diversion ponds
East Fork 5Yr Diversion Ponds 2407 along the channel $195,380,750 $88,139,250 $283,520,000 $27,871,000 $311,391,000 $48,292.,064
Chocolate, including Series of 50-yr Pond Design All the diversion ponds
East Fork 5Yr Diversion Ponds 3877 along the channel $313,429,850 $140,970,150 $454,400,000 $44,560,000 $498,960,000 $77,482,330
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Chocolate, including Series of 100-yr Pond All the diversion ponds
East Fork 5Yr Design Diversion Ponds 5410 along the channel $436,040,050 $196,159,950 $632,200,000 $61,960,000 $694,160,000 $107,727,359
Chocolate, including Series of 25-yr Pond Design All the diversion ponds
East Fork 10 Yr Diversion Ponds 923 along the channel $75,732,500 $34,087,500 $109,820,000 $10,827,000 $120,647,000 $18,636,002
Chocolate, including Series of 50-yr Pond Design All the diversion ponds
East Fork 10 Yr Diversion Ponds 2214 along the channel $180,618,950 $81,211,050 $261,830,000 $25,638,000 $287,468,000 $44,453,736
Chocolate, including Series of 100-yr Pond All the diversion ponds
East Fork 10 Yr Design Diversion Ponds 3618 along the channel $295,786,750 $133,013,250 $428,800,000 $41,570,000 $470,370,000 $72,820,177
Series of 5-yr Pond Design All the diversion ponds
Ditch C-12 2Yr Diversion Ponds 21 along the channel $1,773,410 $796,590 $2,570,000 $261,000 $2,831,000 $1,311,200
Series of 10-yr Pond Design All the diversion ponds
Ditch C-12 2Yr Diversion Ponds 50 along the channel $4,192,700 $1,887,300 $6,080,000 $614,000 $6,694,000 $3,100,379
Series of 25-yr Pond Design All the diversion ponds
Ditch C-12 2 Yr Diversion Ponds 84 along the channel $6,977,450 $3,122,550 $10,100,000 $1,010,000 $11,110,000 $5,145,684
Series of 50-yr Pond Design All the diversion ponds
Ditch C-12 2Yr Diversion Ponds 121 along the channel $9,925,650 $4,474,350 $14,400,000 $1,430,000 $15,830,000 $7,331,789
Series of 100-yr Pond All the diversion ponds
Ditch C-12 2Yr Design Diversion Ponds 160 along the channel $12,827,400 $5,772,600 $18,600,000 $1,880,000 $20,480,000 $9,485,474
Series of 10-yr Pond Design All the diversion ponds
Ditch C-12 5Yr Diversion Ponds 13 along the channel $1,108,880 $501,120 $1,610,000 $170,000 $1,780,000 $824.421
Series of 25-yr Pond Design All the diversion ponds
Ditch C-12 5Yr Diversion Ponds 36 along the channel $2,943,850 $1,326,150 $4,270,000 $438,000 $4,708,000 $2,180,547
Series of 50-yr Pond Design All the diversion ponds
Ditch C-12 5Yr Diversion Ponds 62 along the channel $5,125,100 $2,304,900 $7,430,000 $750,000 $8,180,000 $3,788,632
Series of 100-yr Pond All the diversion ponds
Ditch C-12 5Yr Design Diversion Ponds 93 along the channel $7,724,650 $3,475,350 $11,200,000 $1,110,000 $12,310,000 $5,701,474
Series of 25-yr Pond Design All the diversion ponds
Ditch C-12 10 Yr Diversion Ponds 11 along the channel $971,070 $438,930 $1,410,000 $150,000 $1,560,000 $722,526
Klotz Associates Project No. 0259.014.000
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Series of 50-yr Pond Design All the diversion ponds
Ditch C-12 10 Yr Diversion Ponds 30 along the channel $2,482,200 $1,117,800 $3,600,000 $371,000 $3,971,000 $1,839,200
Series of 100-yr Pond All the diversion ponds
Ditch C-12 10 Yr Design Diversion Ponds 55 along the channel $4,529,700 $2,040,300 $6,570,000 $661,000 $7,231,000 $3,349,095
Series of 5-yr Pond Design All the diversion ponds
North Hayes 2Yr Diversion Ponds 70 along the channel $5,937,000 $2.,673,000 $8,610,000 $867,000 $9,477,000 $1,803,906
Series of 10-yr Pond Design All the diversion ponds
North Hayes 2Yr Diversion Ponds 157 along the channel $12,981,700 $5,838,300 $18,820,000 $1,888,000 $20,708,000 $3,941,679
Series of 25-yr Pond Design All the diversion ponds
North Hayes 2Yr Diversion Ponds 252 along the channel $20,614,250 $9,285,750 $29,900,000 $2,990,000 $32,890,000 $6,260,471
Series of 50-yr Pond Design All the diversion ponds
North Hayes 2Yr Diversion Ponds 352 along the channel $28,757,550 $12,942.450 $41,700,000 $4,130,000 $45,830,000 $8,723,544
Series of 100-yr Pond All the diversion ponds
North Hayes 2Yr Design Diversion Ponds 461 along the channel $37,793,600 $17,006,400 $54,800,000 $5,380,000 $60,180,000 $11,455,006
Series of 10-yr Pond Design All the diversion ponds
North Hayes 5Yr Diversion Ponds 40 along the channel $3,356,290 $1,513,710 $4,870,000 $512,000 $5,382,000 $1,024,441
Series of 25-yr Pond Design All the diversion ponds
North Hayes 5Yr Diversion Ponds 105 along the channel $8,717,350 $3,922,650 $12,640,000 $1,272,000 $13,912,000 $2,648,090
Series of 50-yr Pond Design All the diversion ponds
North Hayes 5Yr Diversion Ponds 181 along the channel $14,941,850 $6,708,150 $21,650,000 $2,160,000 $23,810,000 $4,532,132
Series of 100-yr Pond All the diversion ponds
North Hayes 5Yr Design Diversion Ponds 269 along the channel $22,015,300 $9,884,700 $31,900,000 $3,180,000 $35,080,000 $6,677,328
Series of 25-yr Pond Design All the diversion ponds
North Hayes 10 Yr Diversion Ponds 31 along the channel $2,646,960 $1,193,040 $3,840,000 $406,000 $4,246,000 $808,208
Series of 50-yr Pond Design All the diversion ponds
North Hayes 10 Yr Diversion Ponds 84 along the channel $7,022,350 $3,157,650 $10,180,000 $1,033,000 $11,213,000 $2,134,347
Series of 100-yr Pond All the diversion ponds
North Hayes 10 Yr Design Diversion Ponds 155 along the channel $12,835,600 $5,774,400 $18,610,000 $1,857,000 $20,467,000 $3,895,806
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Series of 5-yr Pond Design All the diversion ponds

South Hayes 2Yr Diversion Ponds 116 along the channel $9,649,750 $4,340,250 $13,990,000 $1,408,000 $15,398,000 $2,364,858
Series of 10-yr Pond Design All the diversion ponds

South Hayes 2Yr Diversion Ponds 276 along the channel $22,543,950 $10,156,050 $32,700,000 $3,270,000 $35,970,000 $5,524,349
Series of 25-yr Pond Design All the diversion ponds

South Hayes 2Yr Diversion Ponds 449 along the channel $36,599,850 $16,500,150 $53,100,000 $5,260,000 $58,360,000 $8,963,053
Series of 50-yr Pond Design All the diversion ponds

South Hayes 2Yr Diversion Ponds 633 along the channel $52,296,500 $23,503,500 $75,800,000 $7,360,000 $83,160,000 $12,771,890
Series of 100-yr Pond All the diversion ponds

South Hayes 2Yr Design Diversion Ponds 827 along the channel $67,397,000 $30,303,000 $97,700,000 $9,570,000 $107,270,000 $16,474,755
Series of 10-yr Pond Design All the diversion ponds

South Hayes 5Yr Diversion Ponds 85 along the channel $7,096,800 $3,193,200 $10,290,000 $1,035,000 $11,325,000 $1,739,318
Series of 25-yr Pond Design All the diversion ponds

South Hayes 5Yr Diversion Ponds 216 along the channel $17,801,700 $7,998,300 $25,800,000 $2,560,000 $28,360,000 $4,355,589
Series of 50-yr Pond Design All the diversion ponds

South Hayes 5Yr Diversion Ponds 365 along the channel $29,867,050 $13,432,950 $43,300,000 $4,290,000 $47,590,000 $7,308,974
Series of 100-yr Pond All the diversion ponds

South Hayes 5Yr Design Diversion Ponds 534 along the channel $43,520,500 $19,579,500 $63,100,000 $6,230,000 $69,330,000 $10,647,849
Series of 25-yr Pond Design All the diversion ponds

South Hayes 10 Yr Diversion Ponds 74 along the channel $6,206,350 $2,793,150 $9,000,000 $916,000 $9,916,000 $1,522,920
Series of 50-yr Pond Design All the diversion ponds

South Hayes 10 Yr Diversion Ponds 189 along the channel $15,584,950 $7,015,050 $22,600,000 $2,260,000 $24,860,000 $3,818,052
Series of 100-yr Pond All the diversion ponds

South Hayes 10 Yr Design Diversion Ponds 332 along the channel $27,531,750 $12,368,250 $39,900,000 $3,900,000 $43,800,000 $6,726,897
Series of 5-yr Pond Design All the diversion ponds

West Fork 2Yr Diversion Ponds 192 along the channel $16,129,050 $7,240,950 $23,370,000 $2,270,000 $25,640,000 $2,934,160
Series of 10-yr Pond Design All the diversion ponds

West Fork 2Yr Diversion Ponds 433 along the channel $35,330,700 $15,909,300 $51,240,000 $5,048,000 $56,288,000 $6,441,419

Klotz Associates Project No. 0259.014.000
September 2009
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Chocolate Bayou Watershed Flood Control Study

Table 7-2 Total Diversion Pond Project Cost Estimates With All Ponds Lumped Together
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Total Estimated
Bypass Diversion Total Land Total Cost
Design Type of Pond Pond for Construction | Supplementary | Total Construction &| Acquisition With Land | Construction
Location Level Improvement Surface Area' Description Costs Cost Supplementary Cost Cost Acquistion | Cost per Mile
(ac) ($) (no bridges) $) $) 3) $) ($/mile)
Series of 25-yr Pond Design All the diversion ponds
West Fork 2Yr Diversion Ponds 688 along the channel $55,871,100 $25,128,900 $81,000,000 $7,980,000 $88,980,000 $10,182,587
Series of 50-yr Pond Design All the diversion ponds
West Fork 2Yr Diversion Ponds 964 along the channel $78,558,350 $35,341,650 $113,900,000 $11,110,000 $125,010,000 $14,305,746
Series of 100-yr Pond All the diversion ponds
West Fork 2Yr Design Diversion Ponds 1257 along the channel $102,272,200 $46,027,800 $148,300,000 $14,510,000 $162,810,000 $18,631,457
Series of 10-yr Pond Design All the diversion ponds
West Fork 5Yr Diversion Ponds 134 along the channel $11,140,950 $4,999,050 $16,140,000 $1,609,000 $17,749,000 $2,031,139
Series of 25-yr Pond Design All the diversion ponds
West Fork 5Yr Diversion Ponds 324 along the channel $26,695,350 $12,004,650 $38,700,000 $3,820,000 $42,520,000 $4,865,853
Series of 50-yr Pond Design All the diversion ponds
West Fork 5Yr Diversion Ponds 544 along the channel $43,867,950 $19,732,050 $63,600,000 $6,330,000 $69,930,000 $8,002,566
Series of 100-yr Pond All the diversion ponds
West Fork 5Yr Design Diversion Ponds 786 along the channel $64,091,000 $28,809,000 $92,900,000 $9,100,000 $102,000,000 $11,672,555
Series of 25-yr Pond Design All the diversion ponds
West Fork 10 Yr Diversion Ponds 100 along the channel $8,274,450 $3,725,550 $12,000,000 $1,215,000 $13,215,000 $1,512,282
Series of 50-yr Pond Design All the diversion ponds
West Fork 10 Yr Diversion Ponds 256 along the channel $21,235,250 $9,564,750 $30,800,000 $3,020,000 $33,820,000 $3,870,253
Series of 100-yr Pond All the diversion ponds
West Fork 10 Yr Design Diversion Ponds 448 along the channel $36,680,500 $16,519,500 $53,200,000 $5,240,000 $58,440,000 $6,687,687

Note 1: Pond depth of 5-ft assumed

Klotz Associates Project No. 0259.014.000
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Chocolate Bayou Watershed Flood Control Study

Table 7-3 Conveyance Improvement Cost Estimates

v .
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Total Total
Ch N Total Const ° i_ & Construction & Total Cost
D al.me C to 4 tionlsuppl . Sons lruc lotn Supplementary| Estimated | With Land Total Cost
Locati Lesng:l T - ) - - Descring oné rutc ion |Supp! (e:metn ary| Supp Cemettn ary Cost with Land Acquisition & o . o: per
ocation cve ype of Improvement| Land Acquisition for Widening |Mitigation Pond escription 0SS 08 08 Total Bridge/ Bridge Acquisition|  Bridge 00 Total Cost
Additional Acres | Widned Channel] Existing Channet] Surface Area' Culvert Cost| Replacements Cost Replacements per Mile
Needed (ac) | Top Width () | Top Width (ft (ac) ($) no bridge| ($) no bridge | ($) no bridge ) ) ) $) ($/ft) ($/mile)
. . L3 . L3
Conveyance Improvement with Detention Pond Mitigation
Chocolate Bayou Channel Improvement with Widening Channel to convey the 2-YR
including East Fork 2-YR  |Mitigation Pond 15 140 135 506 Storm Event, with a Mitigation Pond $70,130,000 $28,040,000 $98,170,000 5,430,000 $103,600,000 $12,790,000 $116,390,000 $865 $4,565,467
Chocolate Bayou Channel Improvement with Widening Channel to convey the 5-YR
including East Fork 5-YR _ |Mitigation Pond 18 141 135 520 Storm Event, with a Mitigation Pond $72,266,000 $28,904,000 $101,170,000 5,430,000 $106,600,000 $12,990,000 $119,590,000 $888 $4,690,989
Chocolate Bayou Channel Improvement with Widening Channel to convey the 10-YR
including East Fork 10-YR _ [Mitigation Pond 21 142 135 526 Storm Event, with a Mitigation Pond $73,634,000 $29,436,000 $103,070,000 5,430,000 $108,500,000 $13,090,000 $121,590,000 $903 $4,769,440
Channel Improvement with Widening Channel to convey the 2-YR
Ditch C-12 2-YR _ |Mitigation Pond 6 70 49 23 Storm Event, with a Mitigation Pond $3,918,800 $1,565,200 $5,484,000 3,456,000 $8,940,000 $718,000 $9,658,000 $765 $4,037,549
Channel Improvement with Widening Channel to convey the 5-YR
Ditch C-12 5-YR  [Mitigation Pond 7 72 49 25 Storm Event, with a Mitigation Pond $4,127,000 $1,647,000 $5,774,000 3,456,000 $9,230,000 $749,000 $9,979,000 $790 $4,171,743
Channel Improvement with Widening Channel to convey the 10-YR
Ditch C-12 10-YR __[Mitigation Pond 8 77 49 31 Storm Event, with a Mitigation Pond $4,788.,400 $1,915,600 $6,704,000 3,456,000 $10,160,000 $832,000 $10,992,000 $870 $4,595,230
Channel Improvement with Widening Channel to convey the 2-YR
North Hayes 2-YR [Mitigation Pond 23 131 96 39 Storm Event, with a Mitigation Pond $10,872,000 $4,338,000 $15,210,000 9,070,000 $24,280,000 $1,851,000 $26,131,000 $942 $4,973,924
Channel Improvement with Widening Channel to convey the 5-YR
North Hayes 5-YR _ |Mitigation Pond 26 136 96 48 Storm Event, with a Mitigation Pond $12,275,600 $4,904,400 $17,180,000 9,070,000 $26,250,000 $1,992,000 $28,242,000 $1,018 $5,375,744
Channel Improvement with ‘Widening Channel to convey the 10-YR
North Hayes 10-YR__ [Mitigation Pond 27 139 96 52 Storm Event, with a Mitigation Pond $12,905,600 $5,164,400 $18,070,000 9,070,000 $27,140,000 $2,048,000 $29,188,000 $1,052 $5,555,811
Channel Improvement with Widening Channel to convey the 2-YR
South Hayes 2-YR _ |Mitigation Pond 20 96 71 51 Storm Event, with a Mitigation Pond $10,847,200 $4,322,800 $15,170,000 6,020,000 $21,190,000 $2,012,000 $23,202,000 $675 $3,563,413
Channel Improvement with ‘Widening Channel to convey the 5-YR
South Hayes 5-YR  [Mitigation Pond 23 100 71 60 Storm Event, with a Mitigation Pond $12,203,600 $4,866,400 $17,070,000 6,020,000 $23,090,000 $2,154,000 $25,244,000 $734 $3,877,027
Channel Improvement with Widening Channel to convey the 10-YR
South Hayes 10-YR __[Mitigation Pond 28 107 71 73 Storm Event, with a Mitigation Pond $14,010,800 $5,599,200 $19,610,000 6,020,000 $25,630,000 $2,355,000 $27,985,000 $814 $4,297,996
Channel Improvement with Widening Channel to convey the 2-YR
West Fork 2-YR  |Mitigation Pond 37 144 109 93 Storm Event, with a Mitigation Pond $20,793,200 $8,296,800 $29,090,000 9,710,000 $38,800,000 $3,540,000 $42,340,000 $918 $4,845,255
Channel Improvement with Widening Channel to convey the 5-YR
West Fork 5-YR _ |Mitigation Pond 40 146 109 101 Storm Event, with a Mitigation Pond $21,986,000 $8,804,000 $30,790,000 9,710,000 $40,500,000 $3,670,000 $44.170,000 $957 $5,054,674
Channel Improvement with ‘Widening Channel to convey the 10-YR
West Fork 10-YR  [Mitigation Pond 41 148 109 107 Storm Event, with a Mitigation Pond $22,939,200 $9,150,800 $32,090,000 9,710,000 $41,800,000 $3,750,000 $45,550,000 $987 $5,212,597

Note 1: Pond depth of 5-ft assumed. Pond volume for costing purposes assumes listed pond area and 3:1 side slopes

Klotz Associates Project No. 0259.014.000

September 2009

Page 1 of 2

Table 7-3
Brazoria County



Chocolate Bayou Watershed Flood Control Study

Table 7-3 Conveyance Improvement Cost Estimates
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Total Total
Ch N Total Const ° i_ & Construction & Total Cost
D al.me C to 4 tionlsuppl . Sons lruc lotn Supplementary| Estimated | With Land Total Cost
Locati Lesng:l T - ) - - Descring oné rutc ion |Supp! (e:metn ary| Supp Cemettn ary Cost with Land Acquisition & o . o: per
ocation cve ype of Improvement| Land Acquisition for Widening |Mitigation Pond escription 0SS 08 08 Total Bridge/ Bridge Acquisition|  Bridge 00 Total Cost
Additional Acres | Widned Channel] Existing Channet] Surface Area' Culvert Cost| Replacements Cost Replacements per Mile
Needed (ac) | Top Width () | Top Width (ft (ac) ($) no bridge| ($) no bridge | ($) no bridge ) ) ) $) ($/ft) ($/mile)
o o . o .
Conveyance Improvement with Inline Mitigation
Chocolate Bayou Channel Improvement with Widening Channel to convey the 2-YR
including East Fork 2-YR  |Mitigation Pond 106 169 135 0 Storm Event, with In-line Detention $49,870,000 $20,000,000 $69,870,000 5,430,000 $75,300,000 $7,980,000 $83,280,000 $619 $3,266,707
Chocolate Bayou Channel Improvement with Widening Channel to convey the 5-YR
including East Fork 5-YR  |Mitigation Pond 109 170 135 0 Storm Event, with In-line Detention $50,670,000 $20,300,000 $70,970,000 5,430,000 $76,400,000 $8,020,000 $84,420,000 $627 $3,311,424
Chocolate Bayou Channel Improvement with Widening Channel to convey the 5-YR
including East Fork 10-YR__ [Mitigation Pond 112 171 135 0 Storm Event, with In-line Detention $51,370,000 $20,500,000 $71,870,000 5,430,000 $77,300,000 $8,050,000 $85,350,000 $634 $3,347,904
Channel Improvement with Widening Channel to convey the 5-YR
Ditch C-12 2-YR _ |Mitigation Pond 18 111 49 0 Storm Event, with In-line Detention $3,604,000 $1,440,000 $5,044,000 3,456,000 $8,500,000 $558,000 $9,058,000 $717 $3,786,717
Channel Improvement with Widening Channel to convey the 5-YR
Ditch C-12 5-YR  [Mitigation Pond 19 116 49 0 Storm Event, with In-line Detention $3,794,000 $1,520,000 $5,314,000 3,456,000 $8,770,000 $573,000 $9,343,000 $740 $3,905,862
Channel Improvement with Widening Channel to convey the 5-YR
Ditch C-12 10-YR __[Mitigation Pond 22 126 49 0 Storm Event, with In-line Detention $4,204,000 $1,680,000 $5,884,000 3,456,000 $9,340,000 $606,000 $9,946,000 $787 $4,157,948
Channel Improvement with Widening Channel to convey the 5-YR
North Hayes 2-YR  [Mitigation Pond 32 146 96 0 Storm Event, with In-line Detention $9,750,000 $3,880,000 $13,630,000 9,070,000 $22,700,000 $1,480,000 $24,180,000 $872 $4,602,560
Channel Improvement with Widening Channel to convey the 5-YR
North Hayes 5-YR _ |Mitigation Pond 37 155 96 0 Storm Event, with In-line Detention $10,960,000 $4,370,000 $15,330,000 9,070,000 $24,400,000 $1,540,000 $25,940,000 $935 $4,937,568
Channel Improvement with Widening Channel to convey the 5-YR
North Hayes 10-YR__ [Mitigation Pond 40 158 96 0 Storm Event, with In-line Detention $11,460,000 $4,570,000 $16,030,000 9,070,000 $25,100,000 $1,560,000 $26,660,000 $961 $5,074,617
Channel Improvement with Widening Channel to convey the 5-YR
South Hayes 2-YR _ |Mitigation Pond 33 113 71 0 Storm Event, with In-line Detention $8,840,000 $3,540,000 $12,380,000 6,020,000 $18,400,000 $1,540,000 $19,940,000 $580 $3,062,428
Channel Improvement with ‘Widening Channel to convey the 5-YR
South Hayes 5-YR  [Mitigation Pond 40 122 71 Storm Event, with In-line Detention $10,070,000 $4,010,000 $14,080,000 6,020,000 $20,100,000 $1,620,000 $21,720,000 $632 $3,335,804
Channel Improvement with Widening Channel to convey the 5-YR
South Hayes 10-YR __[Mitigation Pond 49 134 71 0 Storm Event, with In-line Detention $11,560,000 $4,620,000 $16,180,000 6,020,000 $22,200,000 $1,720,000 $23,920,000 $696 $3,673,685
Channel Improvement with Widening Channel to convey the 5-YR
West Fork 2-YR  [Mitigation Pond 55 161 109 0 Storm Event, with In-line Detention $17,270,000 $6,920,000 $24,190,000 9,710,000 $33,900,000 $2,640,000 $36,540,000 $792 $4,181,521
Channel Improvement with Widening Channel to convey the 5-YR
West Fork 5-YR _ |Mitigation Pond 60 166 109 0 Storm Event, with In-line Detention $18,270,000 $7,320,000 $25,590,000 9,710,000 $35,300,000 $2,690,000 $37,990,000 $823 $4,347.454
Channel Improvement with ‘Widening Channel to convey the 5-YR
West Fork 10-YR  [Mitigation Pond 63 169 109 0 Storm Event, with In-line Detention $19,060,000 $7,630,000 $26,690,000 9,710,000 $36,400,000 $2,730,000 $39,130,000 $848 $4,477,912

Note 1: Pond depth of 5-ft assumed. Pond volume for costing purposes assumes listed pond area and 3:1 side slopes
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Table 7-4 Combination Channel Conveyance Improvement and Diversion Pond Cost Estimates
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Channel Total Cost With
Design Level Total Total Construction & Total Cost of | Land Acquisition
for Diversion Diversion Pond Construction Supplementary Supplementary Total Bridge/Culvert all Land and Bridge Total Cost per | Construction
Location & Conveyance Type of Improvement Area’ Description Costs Construction Cost | Construction Cost Replacement Cost Acquistions Replacements Length Cost per Mile
(ac) $) $) $) $) ($/ft) ($/mile)

Chocolate, Includes East Series of 5-yr Pond Design Diversion

Fork 2Yr Ponds 1426 All the diversion ponds along the channel $116,178,550 $52,281,450 $168,460,000 $5,430,000 $23,551,000 $249,711,000 1855 $9,795,062

Chocolate, Includes East Series of 10-yr Pond Design

Fork 2Yr Diversion Ponds 3055 All the diversion ponds along the channel $247,836,100 $111,663,900 $359,500,000 $5,430,000 $42,130,000 $459,330,000 3412 $18,017,491

Chocolate, Includes East Series of 25-yr Pond Design

Fork 2Yr Diversion Ponds 4627 All the diversion ponds along the channel $373,025,950 $167,674,050 $540,700,000 $5,430,000 $60,080,000 $658,480,000 4892 $25,829,268

Chocolate, Includes East Series of 50-yr Pond Design

Fork 2Yr Diversion Ponds 6254 All the diversion ponds along the channel $508,461,550 $228,438,450 $736,900,000 $5,430,000 $78,460,000 $873,060,000 6486 $34,246,295

Chocolate, Includes East Series of 100-yr Pond Design

Fork 2Yr Diversion Ponds 7869 All the diversion ponds along the channel $642,692,000 $289,008,000 $931,700,000 $5,430,000 $96,810,000 $1,086,210,000 8070 $42,607,230

Chocolate, Includes East Series of 10-yr Pond Design

Fork 5Yr Diversion Ponds 1055 All the diversion ponds along the channel $86,131,400 $38,748,600 $124,880,000 $5,430,000 $19,325,000 $203,605,000 3412 $18,017,491

Chocolate, Includes East Series of 25-yr Pond Design

Fork 5Yr Diversion Ponds 2407 All the diversion ponds along the channel $195,380,750 $88,139,250 $283,520,000 $5,430,000 $34,861,000 $377,781,000 4892 $25,829,268

Chocolate, Includes East Series of 50-yr Pond Design

Fork 5Yr Diversion Ponds 3877 All the diversion ponds along the channel $313,429,850 $140,970,150 $454,400,000 $5,430,000 $51,550,000 $565,350,000 6486 $34,246,295

Chocolate, Includes East Series of 100-yr Pond Design

Fork 5Yr Diversion Ponds 5410 All the diversion ponds along the channel $436,040,050 $196,159,950 $632,200,000 $5,430,000 $68,950,000 $760,550,000 8070 $42,607,230

Chocolate, Includes East Series of 25-yr Pond Design

Fork 10 Yr Diversion Ponds 923 All the diversion ponds along the channel $75,732,500 $34,087,500 $109,820,000 $5,430,000 $17,847,000 $188,067,000 4892 $25,829,268

Chocolate, Includes East Series of 50-yr Pond Design

Fork 10 Yr Diversion Ponds 2214 All the diversion ponds along the channel $180,618,950 $81,211,050 $261,830,000 $5,430,000 $32,658,000 $354,888,000 6486 $34,246,295

Chocolate, Includes East Series of 100-yr Pond Design

Fork 10 Yr Diversion Ponds 3618 All the diversion ponds along the channel $295,786,750 $133,013,250 $428,800,000 $5,430,000 $48,590,000 $537,790,000 8070 $42,607,230
Series of 5-yr Pond Design Diversion

Ditch C-12 2Yr Ponds 21 All the diversion ponds along the channel $1,773,410 $796,590 $2,570,000 $3,456,000 $685,000 $10,161,000 69126 $364,984,703
Series of 10-yr Pond Design

Ditch C-12 2 Yr Diversion Ponds 50 All the diversion ponds along the channel $4,192,700 $1,887,300 $6,080,000 $3,456,000 $1,038,000 $14,024,000 86002 $454,092,542
Series of 25-yr Pond Design

Ditch C-12 2Yr Diversion Ponds 84 All the diversion ponds along the channel $6,977,450 $3,122,550 $10,100,000 $3,456,000 $1,434,000 $18,440,000 16121 $85,117,530
Series of 50-yr Pond Design

Ditch C-12 2Yr Diversion Ponds 121 All the diversion ponds along the channel $9,925,650 $4,474,350 $14,400,000 $3,456,000 $1,854,000 $23,160,000 29911 $157,932,200
Series of 100-yr Pond Design

Ditch C-12 2Yr Diversion Ponds 160 All the diversion ponds along the channel $12,827,400 $5,772,600 $18,600,000 $3,456,000 $2,304,000 $27,810,000 44762 $236,345,843
Series of 10-yr Pond Design

Ditch C-12 5Yr Diversion Ponds 13 All the diversion ponds along the channel $1,108,880 $501,120 $1,610,000 $3,456,000 $601,000 $9,258,000 86002 $454,092,542
Series of 25-yr Pond Design

Ditch C-12 5Yr Diversion Ponds 36 All the diversion ponds along the channel $2,943,850 $1,326,150 $4,270,000 $3,456,000 $869,000 $12,186,000 16121 $85,117,530
Series of 50-yr Pond Design

Ditch C-12 5Yr Diversion Ponds 62 All the diversion ponds along the channel $5,125,100 $2,304,900 $7,430,000 $3,456,000 $1,181,000 $15,658,000 29911 $157,932,200
Series of 100-yr Pond Design

Ditch C-12 5Yr Diversion Ponds 93 All the diversion ponds along the channel $7,724,650 $3,475,350 $11,200,000 $3,456,000 $1,541,000 $19,788,000 44762 $236,345,843
Series of 25-yr Pond Design

Ditch C-12 10 Yr Diversion Ponds 11 All the diversion ponds along the channel $971,070 $438,930 $1,410,000 $3,456,000 $597,000 $9,427,000 16121 $85,117,530
Series of 50-yr Pond Design

Ditch C-12 10 Yr Diversion Ponds 30 All the diversion ponds along the channel $2,482,200 $1,117,800 $3,600,000 $3,456,000 $818,000 $11,838,000 29911 $157,932,200
Series of 100-yr Pond Design

Ditch C-12 10 Yr Diversion Ponds 55 All the diversion ponds along the channel $4,529,700 $2,040,300 $6,570,000 $3,456,000 $1,108,000 $15,098,000 44762 $236,345,843
Series of 5-yr Pond Design Diversion

North Hayes 2Yr Ponds 70 All the diversion ponds along the channel $5,937,000 $2,673,000 $8,610,000 $9,070,000 $2,237,000 $33,577,000 13619 $71,908,997
Series of 10-yr Pond Design

North Hayes 2 Yr Diversion Ponds 157 All the diversion ponds along the channel $12,981,700 $5,838,300 $18,820,000 $9,070,000 $3,258,000 $44,808,000 20381 $107,611,954
Series of 25-yr Pond Design

North Hayes 2 Yr Diversion Ponds 252 All the diversion ponds along the channel $20,614,250 $9,285,750 $29,900,000 $9,070,000 $4,360,000 $56,990,000 27418 $144,767,439
Series of 50-yr Pond Design

North Hayes 2 Yr Diversion Ponds 352 All the diversion ponds along the channel $28,757,550 $12,942,450 $41,700,000 $9,070,000 $5,500,000 $69,930,000 6780 $35,797,749
Series of 100-yr Pond Design

North Hayes 2 Yr Diversion Ponds 461 All the diversion ponds along the channel $37,793,600 $17,006,400 $54,800,000 $9,070,000 $6,750,000 $84,280,000 12794 $67,551,413
Series of 10-yr Pond Design

North Hayes 5Yr Diversion Ponds 40 All the diversion ponds along the channel $3,356,290 $1,513,710 $4,870,000 $9,070,000 $1,922,000 $30,812,000 20381 $107,611,954
Series of 25-yr Pond Design

North Hayes 5Yr Diversion Ponds 105 All the diversion ponds along the channel $8,717,350 $3,922,650 $12,640,000 $9,070,000 $2,682,000 $39,342,000 27418 $144,767,439
Series of 50-yr Pond Design

North Hayes 5Yr Diversion Ponds 181 All the diversion ponds along the channel $14,941,850 $6,708,150 $21,650,000 $9,070,000 $3,570,000 $49,240,000 6780 $35,797,749
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Table 7-4 Combination Channel Conveyance Improvement and Diversion Pond Cost Estimates

Note 1: Pond depth of 5-ft assumed. Pond volume for costing purposes assumes listed pond area and 3:1 side slopes
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Channel Total Cost With
Design Level Total Total Construction & Total Cost of | Land Acquisition
for Diversion Diversion Pond Construction Supplementary Supplementary Total Bridge/Culvert all Land and Bridge Total Cost per | Construction
Location & Conveyance Type of Improvement Area' Description Costs Construction Cost | Construction Cost Replacement Cost Acquistions Replacements Length Cost per Mile
(ac) $) $) $) $) ($/ft) ($/mile)

Series of 100-yr Pond Design

North Hayes 5Yr Diversion Ponds 269 All the diversion ponds along the channel $22,015,300 $9,884,700 $31,900,000 $9,070,000 $4,590,000 $60,510,000 12794 $67,551,413
Series of 25-yr Pond Design

North Hayes 10 Yr Diversion Ponds 31 All the diversion ponds along the channel $2,646,960 $1,193,040 $3,840,000 $6,020,000 $1,826,000 $30,206,000 27418 $144,767,439
Series of 50-yr Pond Design

North Hayes 10 Yr Diversion Ponds 84 All the diversion ponds along the channel $7,022,350 $3,157,650 $10,180,000 $6,020,000 $2,453,000 $37,173,000 6780 $35,797,749
Series of 100-yr Pond Design

North Hayes 10 Yr Diversion Ponds 155 All the diversion ponds along the channel $12,835,600 $5,774,400 $18,610,000 $6,020,000 $3,277,000 $46,427,000 12794 $67,551,413
Series of 5-yr Pond Design Diversion

South Hayes 2Yr Ponds 116 All the diversion ponds along the channel $9,649,750 $4,340,250 $13,990,000 $6,020,000 $2,798,000 $34,728,000 10323 $54,504,454
Series of 10-yr Pond Design

South Hayes 2Yr Diversion Ponds 276 All the diversion ponds along the channel $22,543,950 $10,156,050 $32,700,000 $6,020,000 $4,660,000 $55,300,000 15643 $82,594,933
Series of 25-yr Pond Design

South Hayes 2 Yr Diversion Ponds 449 All the diversion ponds along the channel $36,599,850 $16,500,150 $53,100,000 $6,020,000 $6,650,000 $77,690,000 296 $1,560,548
Series of 50-yr Pond Design

South Hayes 2Yr Diversion Ponds 633 All the diversion ponds along the channel $52,296,500 $23,503,500 $75,800,000 $6,020,000 $8,750,000 $102,490,000 408 $2,153,836
Series of 100-yr Pond Design

South Hayes 2Yr Diversion Ponds 827 All the diversion ponds along the channel $67,397,000 $30,303,000 $97,700,000 $6,020,000 $10,960,000 $126,600,000 536 $2,832,054
Series of 10-yr Pond Design

South Hayes 5Yr Diversion Ponds 85 All the diversion ponds along the channel $7,096,800 $3,193,200 $10,290,000 $6,020,000 $2,465,000 $31,725,000 15643 $82,594,933
Series of 25-yr Pond Design

South Hayes 5Yr Diversion Ponds 216 All the diversion ponds along the channel $17,801,700 $7,998,300 $25,800,000 $6,020,000 $3,990,000 $48,760,000 296 $1,560,548
Series of 50-yr Pond Design

South Hayes 5Yr Diversion Ponds 365 All the diversion ponds along the channel $29,867,050 $13,432,950 $43,300,000 $6,020,000 $5,720,000 $67,990,000 408 $2,153,836
Series of 100-yr Pond Design

South Hayes 5Yr Diversion Ponds 534 All the diversion ponds along the channel $43,520,500 $19,579,500 $63,100,000 $6,020,000 $7,660,000 $89,730,000 536 $2,832,054
Series of 25-yr Pond Design

South Hayes 10 Yr Diversion Ponds 74 All the diversion ponds along the channel $6,206,850 $2,793,150 $9,000,000 $6,020,000 $2,396,000 $31,786,000 296 $1,560,548
Series of 50-yr Pond Design

South Hayes 10 Yr Diversion Ponds 189 All the diversion ponds along the channel $15,584,950 $7,015,050 $22,600,000 $6,020,000 $3,740,000 $46,730,000 408 $2,153,836
Series of 100-yr Pond Design

South Hayes 10 Yr Diversion Ponds 332 All the diversion ponds along the channel $27,531,750 $12,368,250 $39,900,000 $6,020,000 $5,380,000 $65,670,000 536 $2,832,054
Series of 5-yr Pond Design Diversion

West Fork 2 Yr Ponds 192 All the diversion ponds along the channel $16,129,050 $7,240,950 $23,370,000 $9,710,000 $4,700,000 $61,410,000 400 $2,110,215
Series of 10-yr Pond Design

West Fork 2Yr Diversion Ponds 433 All the diversion ponds along the channel $35,330,700 $15,909,300 $51,240,000 $9,710,000 $7,478,000 $92,058,000 502 $2,650,357
Series of 25-yr Pond Design

West Fork 2Yr Diversion Ponds 688 All the diversion ponds along the channel $55,871,100 $25,128,900 $81,000,000 $9,710,000 $10,410,000 $124,750,000 603 $3,182,488
Series of 50-yr Pond Design

West Fork 2 Yr Diversion Ponds 964 All the diversion ponds along the channel $78,558,350 $35,341,650 $113,900,000 $9,710,000 $13,540,000 $160,780,000 201 $1,059,456
Series of 100-yr Pond Design

West Fork 2Yr Diversion Ponds 1257 All the diversion ponds along the channel $102,272,200 $46,027,800 $148,300,000 $9,710,000 $16,940,000 $198,580,000 264 $1,394,527
Series of 10-yr Pond Design

West Fork 5Yr Diversion Ponds 134 All the diversion ponds along the channel $11,140,950 $4,999,050 $16,140,000 $9,710,000 $4,069,000 $54,589,000 502 $2,650,357
Series of 25-yr Pond Design

West Fork 5Yr Diversion Ponds 324 All the diversion ponds along the channel $26,695,350 $12,004,650 $38,700,000 $9,710,000 $6,280,000 $79,360,000 603 $3,182,488
Series of 50-yr Pond Design

West Fork 5Yr Diversion Ponds 544 All the diversion ponds along the channel $43,867,950 $19,732,050 $63,600,000 $9,710,000 $8,790,000 $106,770,000 201 $1,059,456
Series of 100-yr Pond Design

West Fork 5Yr Diversion Ponds 786 All the diversion ponds along the channel $64,091,000 $28,809,000 $92,900,000 $9,710,000 $11,560,000 $138,840,000 264 $1,394,527
Series of 25-yr Pond Design

West Fork 10 Yr Diversion Ponds 100 All the diversion ponds along the channel $8,274,450 $3,725,550 $12,000,000 $9,710,000 $3,695,000 $50,835,000 603 $3,182,488
Series of 50-yr Pond Design

West Fork 10 Yr Diversion Ponds 256 All the diversion ponds along the channel $21,235,250 $9,564,750 $30,800,000 $9,710,000 $5,500,000 $71,440,000 201 $1,059,456
Series of 100-yr Pond Design

West Fork 10 Yr Diversion Ponds 448 All the diversion ponds along the channel $36,680,500 $16,519,500 $53,200,000 $9,710,000 $7,720,000 $96,060,000 264 $1,394,527

Note 1: Pond depth of 5-ft assumed. Pond volume for costing purposes assumes listed pond area and 3:1 side slopes
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Table 7-5 Siphon Improvements Cost Estimates

klotz{(dassociates

Design Level Total Total Estimated Total Cost With
for Siphons Supplementary| Construction &| Construction |Supplementary| Construction & Estimated Land Land Land Acquistion,
and Channel Construction | Construction | Supplementary| Costs for Cost for Supplementary | Bridge/ |Bridge/Culvert| Total Siphon | Acquisition for | Acquisition | Total Cost of | Bridge Replacement
Conveyance Type of Cost for Cost for Cost for Mitigation Mitigation Cost for Culvert |Supplementary| Improvement| Conveyence |for Mitigation Land and Siphon Construction
Location |Improvement|Improvement Description Siphons Siphons Siphons Pond Pond Mitigation Pond Cost Cost Cost Improvement Pond Acquistion Improvement Cost per Mile
©) ©) $) $) $) ©) ©) $) $) () ($) ($) ©) ($/mile)
Siphon Improvements Conveyance Mitigation Pond Siphons Land
Siphon Improvement,
West Fork Siphon Widening of Channel, and
Tributary A 100-YR Improvement Mitigation Pond $2,007,000 $573,000 $2,580,000 $20,432,000 $8,168,000 $28,600,000 $2,350,000 $823,000 $3,173,000 $375,000 $2,870,000 $3,245,000 $37,598,000 $29,852,247
Siphon Improvement,
West Fork Siphon Widening of Channel, and
Tributary B 100-YR Improvement Mitigation Pond $2,395,000 $685,000 $3,080,000 $9,367,600 $3,732,400 $13,100,000 $2,270,000 $795,000 $3,065,000 $444,000 $1,350,000 $1,794,000 $21,039,000 $16,629,629
Siphon Improvement,
East Fork Siphon Widening of Channel, and
Tributary A 100-YR Improvement Mitigation Pond $3,020,000 $864,000 $3,884,000 $9,988,000 $4,012,000 $14,000,000 $3,550,000 $1,240,000 $4,790,000 $563,000 $1,440,000 $2,003,000 $24,677,000 $13,572,350
Siphon Improvement,
East Fork Siphon Widening of Channel, and
Tributary B 100-YR Improvement Mitigation Pond $1,547,000 $443,000 $1,990,000 $1,799,200 $720,800 $2,520,000 $2,350,000 $823,000 $3,173,000 $302,000 $275,000 $577,000 $8,260,000 $5,071,256
Siphon Improvement,
Siphon Widening of Channel, and
Ditch C-12 100-YR __[Improvement __|Mitigation Pond $2,317,000 $663,000 $2,980,000 $30,792,000 $12,308,000 $43,100,000 $1,580,000 $553,000 $2,133,000 $228,000 $4,350,000 $4,578,000 $52,791,000 $48,058,014
Klotz Associates Project No. 0259.014.000 Table 7-5
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Table 7-6 Brunner Options Cost Estimates

Construction & Total Estimated Total Cost
Mitigation | Construction Supplementary Supplementary Cost | Bridge/Culvert Land With Land and| Toal Cost per
Location Design Level Type of Improvement Pond Area Costs Construction Cost without Bridge Cost Acquisition Bridge Mile
(ac) $) $) $) ) ) $) ($/mile)
Brunner Option 1A Without Bridge/Culvert Replacements
Channel Improvement with Mitigation
North Hayes 100-YR Pond for Brunner Ditch 27 $4,986,800 $2,013,200 $7,000,000 9,070,000 $761,000 $16,831,000 $11,151,673
Channel Improvement with Mitigation
South Hayes 100-YR Pond for Brunner Ditch 44 $7,994,400 $3,185,600 $11,180,000 6,020,000 $1,289,000 $18,489,000 $5,828,174
Channel Improvement with Mitigation
'West Fork 100-YR Pond for Brunner Ditch 72 $12,928,400 $5,161,600 $18,090,000 9,710,000 $2,055,000 $29,855,000 $7,204,497
Channel Improvement with Mitigation
Brunner Ditch 100-YR Pond for Brunner Ditch 1,530 $195,702,000 $78,192,000 $273,894,000 2,106,000 $23,550,000 $299,550,000 $17,632,375
Component for Widening of Common
Portion of Existing Brunner Ditch Only $99,850,000
(Note 1) - - - - - -
Total $221,611,600 $88,552,400 $310,164,000 $26,906,000 $27,655,000 $464,575,000 $41,816,719
Brunner Option 1B Without Bridge/Culvert Replacements
Channel Improvement with In-line
North Hayes 100-YR Mitigation 0 $3,660,000 $1,470,000 $5,130,000 9,070,000 $469,000 $14,669,000 $9,719,202
Channel Improvement with In-line
South Hayes 100-YR Mitigation 0 $6,330,000 $2,550,000 $8,880,000 6,020,000 $889,000 $15,789,000 $4,977,070
Channel Improvement with In-line
'West Fork 100-YR Mitigation 0 $10,550,000 $4,240,000 $14,790,000 9,710,000 $1,370,000 $25,870,000 $6,242,852
Channel Improvement with In-line
Brunner Ditch 100-YR Mitigation 0 $194,794,000 $77,100,000 $271,894,000 2,106,000 $11,200,000 $285,200,000 $16,787,692
Component for Widening of Common
Portion of Existing Brunner Ditch Only 395,066,667
(Note 1) - - - - - -
Total $215,334,000 $85,360,000 $300,694,000 $26,906,000 $13,928,000 $341,528,000 $37,726,816
Brunner Option 2A Without Bridge/Culvert Replacements
Channel Improvement with Mitigation
North Hayes 100-YR Pond for Brunner Ditch 55 $13,922,000 $5,568,000 $19,490,000 9,070,000 $2,123,000 $30,683,000 $5,840,378
Channel Improvement with Mitigation
South Hayes 100-YR Pond for Brunner Ditch 88 $16,064,400 $6,415,600 $22,480,000 6,020,000 $2,590,000 $31,090,000 $4,774,868
Channel Improvement with Mitigation
‘West Fork 100-YR Pond for Brunner Ditch 143 $26,277,600 $10,512,400 $36,790,000 9,710,000 $4,200,000 $50,700,000 $5,801,946
Channel Improvement with Mitigation
Brunner Ditch 100-YR Pond for Brunner Ditch 1,050 $132,826,000 $53,276,000 $186,102,000 2,498,000 $16,280,000 $204,880,000 $17,447,845
Component for Widening of Common
Portion of Existing Brunner Ditch Only $102,440,000
(Note 1) - - - - - -
Total $189,090,000 $75,772,000 $264,862,000 $27,298,000 $25,193,000 $317,353,000 $33,865,038
Brunner Option 2B Without Bridge/Culvert Replacements
Channel Improvement with In-line
North Hayes 100-YR Mitigation 0 $12,820,000 $5,110,000 $17,930,000 9,070,000 $1,630,000 $28,630,000 $5,449,598
Channel Improvement with In-line
South Hayes 100-YR Mitigation 0 $13,140,000 $5,240,000 $18,380,000 6,020,000 $1,820,000 $26,220,000 $4,026,923
Channel Improvement with In-line
'West Fork 100-YR Mitigation 0 $22,360,000 $8,930,000 $31,290,000 9,710,000 $2,890,000 $43,890,000 $5,022,632
Channel Improvement with In-line
Brunner Ditch 100-YR Mitigation 0 $106,102,000 $42,400,000 $148,502,000 2,498,000 $6,660,000 $157,660,000 $13,426,529
Component for Widening of Common
Portion of Existing Brunner Ditch Only $78,830,000
(Note 1 & 2) - - - - - -
Total $154,422,000 $61,680,000 $216,102,000 $27,298,000 $13,000,000 $256,400,000 $27,925,682
Brunner Option 3A Without Bridge/Culvert Replacements
Channel Improvement with Mitigation
Brunner Ditch 100-YR Pond 649 $84,886,000 $33,980,000 $118,866,000 1,134,000 $10,510,000 $130,510,000 $15,313,173
Component for Widening of Common
Portion of Existing Brunner Ditch Only $102,440,000
(Note 1) - — — — — —
Brunner Option 3B Without Bridge/Culvert Replacements
Component for Widening of Existing
Brunner Ditch 100-YR Brunner Ditch Only (Note 1) 0 $63,066,000 $25,200,000 $88,266,000 1,134,000 $4,340,000 $93,740,000 $10,998,827
Component for Widening of Common
Portion of Existing Brunner Ditch Only $78,830,000

(Note 1)

Note 1: Cost for "Component of Widening of Exisitng Brunner Ditch" is the cost for the length of channel common to all Brunner Ditch options and is computed from the total project cost and the relative length of the common length compared to the total length of widened
channel; this data used in marginal analysis of Section 9.

Note 2: Component cost is included in the Brunner Ditch cost for summation of total cost
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Table 8-1 Computed Benefit/Cost
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e Total Structures
. . Design o Construction Benefit at | Benefit / Con.| Benefit / Removed
Project ID Location Level Type of Improvement Description Cost Total Cost 1;:::;: Present Cost Total Cost From
Worth Flooding
Channel Improvement with Widening Channel to convey the 2-YR
CV-1 Chocolate Bayou 2-YR Mitigation Pond Storm Event, with a Mitigation Pond $98.17M $116.39M | $4.20M | $221.08M 2.25 1.90 221
Channel Improvement with Widening Channel to convey the 5-YR
CV-2 Chocolate Bayou 5-YR Mitigation Pond Storm Event, with a Mitigation Pond $101.17M | $119.59M | $4.23M | $222.20M 2.20 1.86 222
Channel Improvement with | Widening Channel to convey the 10-YR
CV-3 Chocolate Bayou 10-YR Mitigation Pond Storm Event, with a Mitigation Pond $103.07M | $121.59M | $4.23M | $222.61M 2.16 1.83 222
. Channel Improvement with Widening Channel to convey the 2-YR
Cv4 Ditch C-12 2-YR Mitigation Pond Storm Event, with a Mitigation Pond $5.48M $9.66M $0.25M | $13.07M 2.38 1.35 14
. Channel Improvement with Widening Channel to convey the 5-YR
CV-5 Ditch C-12 5-YR Mitigation Pond Storm Event, with a Mitigation Pond $5.77M $9.98M $0.25M | $13.21M 2.29 1.32 14
. Channel Improvement with | Widening Channel to convey the 10-YR
CV-6 Ditch C-12 10-YR Mitigation Pond Storm Event, with a Mitigation Pond $6.70M $10.99M | $0.26M | $13.86M 2.07 1.26 14
Channel Improvement with Widening Channel to convey the 2-YR
CV-7 North Hayes 2-YR Mitigation Pond Storm Event, with a Mitigation Pond $15.21M $26.13M | $0.19M $9.75M 0.64 0.37 10
Channel Improvement with Widening Channel to convey the 5-YR
CV-8 North Hayes 5-YR Mitigation Pond Storm Event, with a Mitigation Pond $17.18M $28.24M | $0.19M | $10.24M 0.60 0.36 11
Channel Improvement with | Widening Channel to convey the 10-YR
CV-9 North Hayes 10-YR Mitigation Pond Storm Event, with a Mitigation Pond $18.07M $29.19M | $0.20M | $10.42M 0.58 0.36 11
Channel Improvement with Widening Channel to convey the 2-YR
CV-10 South Hayes 2-YR Mitigation Pond Storm Event, with a Mitigation Pond $15.17M $2320M | $041IM | $21.47M 1.42 0.93 22
Channel Improvement with Widening Channel to convey the 5-YR
CV-11 South Hayes 5-YR Mitigation Pond Storm Event, with a Mitigation Pond $17.07M $25.24M | $0.43M | $22.54M 1.32 0.89 23
Channel Improvement with | Widening Channel to convey the 10-YR
CV-12 South Hayes 10-YR Mitigation Pond Storm Event, with a Mitigation Pond $19.61M $27.99M | $0.45M | $23.82M 1.21 0.85 24
Channel Improvement with Widening Channel to convey the 2-YR
CV-13 West Fork 2-YR Mitigation Pond Storm Event, with a Mitigation Pond $29.09M $42.34M | $1.54M | $80.75M 2.78 1.91 81
Channel Improvement with Widening Channel to convey the 5-YR
CV-14 West Fork 5-YR Mitigation Pond Storm Event, with a Mitigation Pond $30.79M $44.17M | $1.57M | $82.48M 2.68 1.87 83
Channel Improvement with | Widening Channel to convey the 10-YR
CV-15 West Fork 10-YR Mitigation Pond Storm Event, with a Mitigation Pond $32.09M $45.55M | $1.58M | $82.88M 2.58 1.82 83
Cv-16 Chocolate Bayou | 2-yR | Channel Improvement with | = Widening Channel to convey the 2-YR 4 g6g oony | gg3ogy | s420M | $221.08M| 316 2.65 21
Inline Mitigation Storm Event, with with Inline Detention
CV-17 Chocolate Bayou | 5-yr | Channel lmprovementwith | Widening Channel to convey the 3-YR 1 o o7 | goqaom | s423m | s22220M | 313 2.63 222
Inline Mitigation Storm Event, with with Inline Detention
CV-18 Chocolate Bayou | 10-yR | Channel Improvement with | Widening Channel to convey the 10-YR 1 7y oo p | gos3sm | s403m | s22261M| 310 2.61 222
Inline Mitigation Storm Event, with with Inline Detention
CV-19 Ditch C-12 YR Channel. Imprf)\./em.ent with Widening ChaI.mel t9 conYey the 2—X.(R $5.04M $9.06M $0.25M $13.07M 759 |44 14
Inline Mitigation Storm Event, with with Inline Detention
CV-20 Ditch C-12 S.YR Channel. Imprf)\./em.ent with Widening ChaI.mel t9 conYey the S—X.(R $5.31M $9.34M $0.25M $13.21M 248 141 14
Inline Mitigation Storm Event, with with Inline Detention
cv-2l Ditch C-12 10-yR | Chamnel Improvementwith | - Widening Channel to convey the 10-YR g5 gan1 | g9.95m | s026M | $13.86M | 2.36 1.39 14
Inline Mitigation Storm Event, with with Inline Detention
cv-22 North Hayes p.yg | Channel Improvement with | Widening Channel to convey the 2-YR | 3 o3y | g4 180 | g0.10M | $9.75M 0.72 0.40 10
Inline Mitigation Storm Event, with with Inline Detention
CV-23 North Hayes s.yg | Channel Improvement with | - Widening Channel to convey the S-YR =15 330 | 35 94m | s0.10M | $10.24M 0.67 0.39 1
Inline Mitigation Storm Event, with with Inline Detention
CV-24 North Hayes jo-yR | Channel Improvement with | Widening Channel to convey the 10-YR -}, o o3z p | gr6 66M | s0.20M | $1042M 0.65 0.39 1

Inline Mitigation

Storm Event, with with Inline Detention
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Table 8-1 Computed Benefit/Cost
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e Total Structures
. . Design .. Construction Benefit at [ Benefit / Con.| Benefit / Removed
Project ID Location Level Type of Improvement Description Cost Total Cost 1;:::;: Present Cost Total Cost From
Worth Flooding
CV-25 South Hayes p.yg | Channel Improvement with | - Widening Channel to convey the 2-YR $12.38M | $19.94M | $0.41M | $21.47M 1.73 1.08 22
Inline Mitigation Storm Event, with with Inline Detention
CV-26 South Hayes s.yr | Channel Improvement with | Widening Channel to convey the 5-YR $14.08M | $21.72M | $0.43M | $22.54M 1.60 1.04 23
Inline Mitigation Storm Event, with with Inline Detention
cv-27 South Hayes 10-yR | Channel Improvement with | Widening Channel to convey the 10-YR ¢ v | 6a3. 900 | 5045M | $23.82M 1.47 1.00 24
Inline Mitigation Storm Event, with with Inline Detention
Cv-28 West Fork p.yg | Channel Improvement with | - Widening Channel to convey the 2-YR $24.19M | $36.54M | $1.54M | $80.75M 3.34 221 81
Inline Mitigation Storm Event, with with Inline Detention
CV-29 West Fork s.yr | Channel Improvement with | Widening Channel to convey the 5-YR $25.59M | $37.99M | $1.57M | $82.48M 3.22 2.17 83
Inline Mitigation Storm Event, with with Inline Detention
CV-30 West Fork 10-yR | Channel Improvement with | Widening Channel to convey the 10-YR ¢ ¢ conp | 39 130 | g1.58M | $82.88M 3.11 2.12 83
Inline Mitigation Storm Event, with with Inline Detention
CO-1 Chocolate, Includes > Yr Series (,)f 5—¥r Pond Design DIVCI’SIOI.I ponds on the conveyance s168.46M | $24971M | $521M | $274.10M 1.63 110 )73
East Fork Diversion Ponds improved channel
CO-2 Chocolate, Includes > Yr Series o.f 10—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $359.50M | $459.33M | $5.94M | $312.50M 0.87 0.68 312
East Fork Diversion Ponds improved channel
CO-3 Chocolate, Includes > Yr Series o.f 25—.yr Pond Design DIVCI’SIOI.I ponds on the conveyance $540.70M | $658.48M | $6.51M | $342.31M 0.63 052 341
East Fork Diversion Ponds improved channel
CO-4 Chocolate, Includes > Yr Series o.f SO—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $736.90M | $873.06M | $6.72M | $353.56M 0.48 0.40 352
East Fork Diversion Ponds improved channel
CO-5 Chocolate, Includes > Yr SCI.’IGS of 1()().—yr Pond DIVCI’SIOI.I ponds on the conveyance $931.70M | $1086.21M| $6.83M | $359.34M 039 033 358
East Fork Design Diversion Ponds improved channel
CO-6 Chocolate, Includes e Series o.f 10—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $124.88M | $203.61M | s430M | $226.30M 181 111 226
East Fork Diversion Ponds improved channel
CO-7 Chocolate, Includes e Series o.f 25—.yr Pond Design DIVCI’SIOI.I ponds on the conveyance $283.50M | $377.78M | $4.43M | $233.00M 082 0.62 733
East Fork Diversion Ponds improved channel
CO-8 Chocolate, Includes e Series o.f SO—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $454.40M | $565.35M | sa.50M | $236.73M 052 0.42 736
East Fork Diversion Ponds improved channel
CO-9 Chocolate, Includes e SCI.’IGS of 1()().—yr Pond DIVCI’SIOI.I ponds on the conveyance $632.20M | $760.55M | $4.54M | $238.74M 038 031 738
East Fork Design Diversion Ponds improved channel
CO-10 Chocolate, Includes 10 Yr Series o.f 25—.yr Pond Design DIVCI’SIOI.I ponds on the conveyance $109.82M | $188.07M | $4.24M | $222.76M 503 118 7
East Fork Diversion Ponds improved channel
CO-11 Chocolate, Includes 10 Yr Series o.f SO—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $261.83M | $354.80M | $426M | $223.95M 0.6 0.63 23
East Fork Diversion Ponds improved channel
CO-12 Chocolate, Includes 10 Yr SCI.’IGS of 1()().—yr Pond DIVCI’SIOI.I ponds on the conveyance $428.80M | $537.79M | $4.28M | $224.86M 052 042 294
East Fork Design Diversion Ponds improved channel
CO-13 Ditch C-12 2yp | Series of S-yrPond Design | Diversion ponds on the conveyance $2.57M | $10.16M | $0.33M | $17.23M 6.71 1.70 18
Diversion Ponds improved channel
CO-14 Ditch C-12 2yy |Series of 10-yrPond Design|  Diversion ponds on the conveyance $6.08M | $14.02M | $0.43M | $22.42M 3.69 1.60 23
Diversion Ponds improved channel
CO-15 Ditch C-12 2yp |Series of 25-yrPond Design|  Diversion ponds on the conveyance $10.10M | $18.44M | $0.51M | $26.76M 2.65 1.45 27
Diversion Ponds improved channel
CO-16 Ditch C-12 2yp |Series of S0-yrPond Design|  Diversion ponds on the conveyance $14.40M | $23.16M | $0.56M | $29.33M 2.04 1.27 30
Diversion Ponds improved channel
CO-17 Ditch C-12 2 Yr Series of 100-yr Pond Diversion ponds on the conveyance $18.60M | $27.81M | $0.58M | $30.67M 1.65 1.10 31
Design Diversion Ponds improved channel
CO-18 Ditch C-12 sy |Series of 10-yrPond Design|  Diversion ponds on the conveyance $1.6IM | $9.26M | $0.26M | $13.51M 8.39 1.46 14
Diversion Ponds improved channel
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CO-19 Ditch C-12 5yp |Series of 25-yr Pond Design) - Diversion ponds on the conveyance $427M | $12.19M | $027M | $14.05M 3.29 1.15 14
Diversion Ponds improved channel

C0-20 Ditch C-12 5y |Series of 50-yr Pond Design| — Diversion ponds on the conveyance $7.43M | $15.66M | $0.28M | $14.91M 2.01 0.95 15
Diversion Ponds improved channel

Co-21 Ditch C-12 syp | Seriesof 100syrPond Diversion ponds on the conveyance $11.20M | $19.79M | $029M | $15.46M 138 0.78 16
Design Diversion Ponds improved channel

CO-22 Ditch C-12 10y | Series of 25-yr Pond Design| - Diversion ponds on the conveyance $1.41IM | $9.43M | $0.26M | $13.44M 9.53 1.43 14
Diversion Ponds improved channel

CO-23 Ditch C-12 10 Yr Series o.f SO—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $3.60M $11.84M $0.26M $13.69M 3.80 116 14
Diversion Ponds improved channel

CO-24 Ditch C-12 joyr | Seriesof 1007yrPond Diversion ponds on the conveyance $6.57M | $15.10M | $027M | $14.11M 2.15 0.93 15
Design Diversion Ponds improved channel

Series of 5-yr Pond Design Diversion ponds on the conveyance

CO-25 North Hayes 2Yr . . $8.61M $33.58M | $0.20M | $10.38M 1.21 0.31 11
Diversion Ponds improved channel

C0-26 North Hayes pyy |Series of 10-yrPond Design| — Diversion ponds on the conveyance $18.82M | $44.81M | $0.20M | $10.65M 0.57 0.24 11
Diversion Ponds improved channel

CO-27 North Hayes > Yr Series o.f 25—.yr Pond Design DIVCI’SIOI.I ponds on the conveyance $29.90M $56.99M $021M | $10.85M 036 0.19 11
Diversion Ponds improved channel

CO-28 North Hayes pyy |Series of 0-yrPond Design| - Diversion ponds on the conveyance $41.70M | $69.93M | $0.21M | $10.96M 0.26 0.16 11
Diversion Ponds improved channel

C0-29 North Hayes 2 Yr Series of 100-yr Pond Diversion ponds on the conveyance $54.80M | $84.28M | $0.21M | $11.02M 0.20 0.13 11
Design Diversion Ponds improved channel

C0-30 North Hayes syy |Series of 10-yrPond Design| — Diversion ponds on the conveyance $4.87M | $30.81M | $0.19M | $10.16M 2.09 0.33 11
Diversion Ponds improved channel

COo-31 North Hayes syy |Series of 25-yrPond Design| — Diversion ponds on the conveyance $12.64M | $39.34M | $0.19M | $10.21M 0.81 0.26 11
Diversion Ponds improved channel

CO-32 North Hayes syy |Series of 0-yrPond Design|  Diversion ponds on the conveyance $21.65M | $49.24M | $0.19M | $10.24M 0.47 0.21 11
Diversion Ponds improved channel

CO-33 North Hayes S Yr SCI.’IGS of 1()().—yr Pond DIVCI’SIOI.I ponds on the conveyance $31.90M $60.51M $020M | $10.26M 032 0.17 1
Design Diversion Ponds improved channel

CO-34 North Hayes 10 Yr Series o.f 25—.yr Pond Design DIVCI’SIOI.I ponds on the conveyance $3.84M $30.21M $0.19M | $10.14M ) 64 034 1
Diversion Ponds improved channel

CO-35 North Hayes 10yy |Series of 50-yrPond Design| Diversion ponds on the conveyance $10.18M | $37.17M | $0.19M | $10.15M 1.00 0.27 11
Diversion Ponds improved channel

CO-36 North Hayes j0yr | Seriesof 100-yrPond Diversion ponds on the conveyance $18.61IM | $46.43M | $0.19M | $10.16M 0.55 0.22 11
Design Diversion Ponds improved channel

CO-37 South Hayes > Yr Series (,)f 5—¥r Pond Design DIVCI’SIOI.I ponds on the conveyance $13.99M $34.73M $0.44M | $23.04M 165 0.66 73
Diversion Ponds improved channel

CO-38 South Hayes > Yr Series o.f 10—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $32.70M $55.30M $0.45M | $23.43M 072 0.42 4
Diversion Ponds improved channel

C0O-39 South Hayes > Yr Series o.f 25—.yr Pond Design DIVCI’SIOI.I ponds on the conveyance $53.10M $77.60M $0.45M $23.69M 0.45 030 4
Diversion Ponds improved channel

CO-40 South Hayes > Yr Series o.f SO—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $75.80M $10249M | $0.45M | $23.87M 031 023 4
Diversion Ponds improved channel

CO-41 South Hayes 2 Yr Series of 100-yr Pond Diversion ponds on the conveyance $97.70M | $126.60M | $0.46M | $23.96M 0.25 0.19 24
Design Diversion Ponds improved channel

CO-42 South Hayes syy |Series of 10-yrPond Design| — Diversion ponds on the conveyance $1029M | $31.73M | $0.43M | $22.62M 2.20 0.71 23

Diversion Ponds

improved channel
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C0-43 South Hayes syy [Series of 25-yrPond Design|  Diversion ponds on the conveyance $25.80M | $48.76M | $0.43M | $22.66M 0.88 0.46 23
Diversion Ponds improved channel
CO-44 South Hayes e Series o.f SO—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $43.30M $67.99M $0.43M $22.69M 052 033 73
Diversion Ponds improved channel
CO-45 South Hayes e SCI.’IGS of 1()().—yr Pond DIVCI’SIOI.I ponds on the conveyance $63.10M $89.73M $0.43M | $22.71M 036 0.25 73
Design Diversion Ponds improved channel
CO-46 South Hayes 10 Yr Series o.f 25—.yr Pond Design DIVCI’SIOI.I ponds on the conveyance $9.00M $31.79M $0.43M | $22.61M 751 071 73
Diversion Ponds improved channel
CO-47 South Hayes 10yy |Series of 50-yrPond Design| Diversion ponds on the conveyance $22.60M | $46.73M | $0.43M | $22.61M 1.00 0.48 23
Diversion Ponds improved channel
CO-48 South Hayes 10 Yr SCI.’IGS of 1()().—yr Pond DIVCI’SIOI.I ponds on the conveyance $39.90M $65.67M $0.43M $22.63M 057 034 73
Design Diversion Ponds improved channel
CO-49 West Fork 2yp | Series of S-yrPond Design | Diversion ponds on the conveyance $2337M | $61.41M | $1.58M | $83.08M 3.56 1.35 83
Diversion Ponds improved channel
CO-50 West Fork 2yp |Series of 10-yrPond Design|  Diversion ponds on the conveyance $51.24M | $92.06M | $1.59M | $83.74M 1.63 0.91 84
Diversion Ponds improved channel
Co-51 West Fork 2yp |Series of 25-yrPond Design|  Diversion ponds on the conveyance $81.00M | $124.75M | $1.60M | $84.20M 1.04 0.68 84
Diversion Ponds improved channel
CO-52 West Fork > Yr Series o.f SO—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $113.90M | $160.78M | $1.61M $84.50M 074 053 85
Diversion Ponds improved channel
CO-53 West Fork > Yr SCI.’IGS of 1()().—yr Pond DIVCI’SIOI.I ponds on the conveyance $14830M | $198.58M | $1.61M $84.63M 057 0.43 85
Design Diversion Ponds improved channel
CO-54 West Fork sy |Series of 10-yrPond Design| — Diversion ponds on the conveyance $16.14M | $54.59M | $1.56M | $82.11M 5.09 1.50 82
Diversion Ponds improved channel
CO-55 West Fork e Series o.f 25—.yr Pond Design DIVCI’SIOI.I ponds on the conveyance $38.70M $79.36M $1.56M $82.27M 513 104 22
Diversion Ponds improved channel
CO-56 West Fork e Series o.f SO—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $63.60M $106.77M | $1.57M $82.36M 130 077 22
Diversion Ponds improved channel
CO-57 West Fork syp | Seriesof 100syrPond Diversion ponds on the conveyance $92.90M | $138.84M | $1.57M | $82.42M 0.89 0.59 83
Design Diversion Ponds improved channel
CO-58 West Fork 10y | Series of 25-yr Pond Design| - Diversion ponds on the conveyance $12.00M | $50.84M | $1.56M | $82.07M 6.84 1.61 82
Diversion Ponds improved channel
CO-59 West Fork 10 Yr Series o.f SO—yr Pond Design DIVCI’SIOI.I ponds on the conveyance $30.80M $71.44M $1.56M $82.07M )66 115 22
Diversion Ponds improved channel
CO-60 West Fork 10 Yr SCI.’IGS of 1()().—yr Pond DIVCI’SIOI.I ponds on the conveyance $53.20M $96.06M $1.56M $82.10M 154 0.85 22
Design Diversion Ponds improved channel
DP-1 Chocolate, Includes |, g, | Series of S-yr Pond Design |}, 4o iversion ponds on the channel $168.46M | $185.06M | $1.22M | $64.21M 0.38 0.35 64
East Fork Diversion Ponds
DP-2 Chocolate, Includes ), i | Series of 10-yr Pond Design| -} o iversion ponds on the channel $359.50M | $394.68M | $1.61M | $84.61M 0.24 0.21 85
East Fork Diversion Ponds
DP-3 Chocolate, Includes |, g, | Series of 25-yr Pond Design| -}, o diversion ponds on the channel $540.70M | $593.83M | $1.85M | $97.55M 0.18 0.16 98
East Fork Diversion Ponds
DP-4 Chocolate, Includes ), | Series of 50-yr Pond Design| -\ o iversion ponds on the channel $736.90M | $808.41M | $1.94M | $102.01M 0.14 0.13 102
East Fork Diversion Ponds
DP-5 Chocolate, Includes - Series of 100-yr Pond All the diversion ponds on the channel $931.70M |$1021.56M| $1.98M | $104.22M 0.11 0.10 104
East Fork Design Diversion Ponds
DP-6 Chocolate, Includes | 5y, | Series of 10-yr Pond Design) 1} o givercion ponds on the channel | $124.88M | $137.22M | $0.35M | $18.53M 0.15 0.14 19
East Fork Diversion Ponds
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DP-7 Chocolate, Includes | -5y, | Series of 25-yr Pond Design| 1} o giversion ponds on the channel | $283.52M | $311.39M | $0.56M | $29.66M 0.10 0.10 30
East Fork Diversion Ponds
DP-8 Chocolate, Includes | -5y, | Series of S0-yr Pond Design| 40 giversion ponds on the channel | $454.40M | $498.96M | $0.65M | $34.18M 0.08 0.07 35
East Fork Diversion Ponds
DP-9 Chocolate, Includes |~ 5y, Series of 100-yr Pond All the diversion ponds on the channel | $632.20M | $694.16M | $0.69M | $36.42M 0.06 0.05 37
East Fork Design Diversion Ponds
DP-10 Chocolate, Includes - | Series of 25-yr Pond Design| -\ o iversion ponds on the channel $109.82M | $120.65M | $0.15M | $7.93M 0.07 0.07 8
East Fork Diversion Ponds
DP-11 Chocolate, Includes - | Series of S0-yr Pond Design| ;.o iversion ponds on the channel $261.83M | $287.47M | $0.24M | $12.55M 0.05 0.04 13
East Fork Diversion Ponds
DP-12 Chocolate, Includes | -y, | Series of 100-yrPond All the diversion ponds on the channel | $428.80M | $470.37M | $0.20M | $15.13M 0.04 0.03 16
East Fork Design Diversion Ponds
DP-13 Ditch C-12 pyy | Series of S-yrPondDesign |\ 1 iy ersion ponds on the channel $2.57M $2.83M | $0.33M | $17.46M 6.79 6.17 18
Diversion Ponds
DP-14 Ditch C-12 pyy |Series of 10-yrPond Design| 11 giversion ponds on the channel $6.08M $6.69M | $0.5IM | $26.74M 4.40 3.99 27
Diversion Ponds
DP-15 Ditch C-12 pyy |Seriesof 25-yrPond Design| 11 iversion ponds on the channel $10.10M | $11.11M | $0.62M | $32.53M 322 2.93 33
Diversion Ponds
DP-16 Ditch C-12 pyy |Series of SO-yrPond Design| 11 iversion ponds on the channel $14.40M | $15.83M | $0.68M | $35.52M 2.47 2.24 36
Diversion Ponds
DP-17 Ditch C-12 2 Yr Series of 100-yr Pond All the diversion ponds on the channel $18.60M | $20.48M | $0.70M | $36.98M 1.99 1.81 37
Design Diversion Ponds
DP-18 Ditch C-12 syr |Series of 10-yrPond Design| 11 giversion ponds on the channel $1.61M $1.78M | $0.06M | $3.24M 2.01 1.82 4
Diversion Ponds
. Series of 25-yr Pond Design . .
DP-19 Ditch C-12 5Yr . All the diversion ponds on the channel $4.27M $4.71M $0.14M $7.28M 1.70 1.55 8
Diversion Ponds
. Series of 50-yr Pond Design . .
DP-20 Ditch C-12 5Yr . All the diversion ponds on the channel $7.43M $8.18M $0.21M | $11.01M 1.48 1.35 11
Diversion Ponds
DP-21 Ditch C-12 5Yr Series of 100-yr Pond All the diversion ponds on the channel $11.20M | $12.31M | $0.24M | $12.82M 1.14 1.04 13
Design Diversion Ponds
DP-22 Ditch C-12 10 yy |Series of 25-yrPond Design| )y, iversion ponds on the channel $1.41M $1.56M | $0.04M | $2.16M 1.53 1.38 3
Diversion Ponds
. Series of 50-yr Pond Design . .
DP-23 Ditch C-12 10 Yr . All the diversion ponds on the channel $3.60M $3.97M $0.09M $4.94M 1.37 1.24 5
Diversion Ponds
DP-24 Ditch C-12 j0yr | Seriesof 100-yrPond All the diversion ponds on the channel $6.57M $7.23M | $0.ISM | $7.63M 1.16 1.05 8
Design Diversion Ponds
DP-25 North Hayes pyy | Series of S-yrPondDesign |\ 1 giversion ponds on the channel $8.61M $9.48M | $0.08M | $4.37M 0.51 0.46 5
Diversion Ponds
DP-26 North Hayes pyy |Series of 10-yrPond Design| 11 giversion ponds on the channel $18.82M | $20.71M | $0.12M | $6.38M 0.34 0.31 7
Diversion Ponds
DP-27 North Hayes pyy |Series of 25-yrPond Design| 11 giversion ponds on the channel $29.90M | $32.890M | $0.14M | $7.49M 0.25 0.23 8
Diversion Ponds
DP-28 North Hayes pyy |Series of SO-yrPond Design| 11 giversion ponds on the channel $41.70M | $45.83M | $0.15M | $8.08M 0.19 0.18 9
Diversion Ponds
DP-29 North Hayes 2 Yr Series of 100-yr Pond All the diversion ponds on the channel $54.80M | $60.18M | $0.16M | $8.37M 0.15 0.14 9
Design Diversion Ponds
DP-30 North Hayes syr |Series of 10-yrPond Design| 11 giversion ponds on the channel $4.87M $5.38M | $0.03M | $1.35M 0.28 0.25 2

Diversion Ponds
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Series of 25-yr Pond Design . .
DP-31 North Hayes 5Yr . All the diversion ponds on the channel $12.64M $13.9IM | $0.04M $2.34M 0.19 0.17 3
Diversion Ponds
DP-32 North Hayes syr |Series of SO-yrPond Design| 11 iversion ponds on the channel $21.65M | $23.81M | $0.05M | $2.88M 0.13 0.12 3
Diversion Ponds
DP-33 North Hayes 5Yr Series of 100-yr Pond All the diversion ponds on the channel $31.90M | $35.08M | $0.06M | $3.15M 0.10 0.09 4
Design Diversion Ponds
DP-34 North Hayes 10 yy |Series of 25-yrPond Design|  y\ o iversion ponds on the channel $3.84M $425M | $0.01M | $0.70M 0.18 0.16 1
Diversion Ponds
DP-35 North Hayes 10 yy |Series of SO-yrPond Design|  y, o 4iversion ponds on the channel $10.18M | $11.21M | $0.02M | $0.99M 0.10 0.09 1
Diversion Ponds
DP-36 North Hayes j0yr | Seriesof 100-yrPond All the diversion ponds on the channel $18.61IM | $2047M | $0.03M | $1.33M 0.07 0.06 2
Design Diversion Ponds
DP-37 South Hayes pyy | Series of S-yrPondDesign |\ 1 iy ersion ponds on the channel $13.99M | $15.40M | $0.11M | $5.82M 0.42 0.38 6
Diversion Ponds
DP-38 South Hayes pyy |Series of 10-yrPond Design| 11 giversion ponds on the channel $32.70M | $35.97M | $0.15M | $8.08M 0.25 0.22 9
Diversion Ponds
DP-39 South Hayes pyy |Seriesof 25-yrPond Design| 11 giversion ponds on the channel $53.10M | $58.36M | $0.18M | $9.26M 0.17 0.16 10
Diversion Ponds
DP-40 South Hayes pyy |Series of SO-yrPond Design| 11 iversion ponds on the channel $75.80M | $83.16M | $0.19M | $9.99M 0.13 0.12 10
Diversion Ponds
DP-41 South Hayes 2 Yr Series of 100-yr Pond All the diversion ponds on the channel $97.70M | $107.27M | $0.20M | $10.32M 0.11 0.10 11
Design Diversion Ponds
DP-42 South Hayes syr |Series of 10-yrPond Design| 11 giversion ponds on the channel $1029M | $11.33M | $0.02M | $I1.15M 0.11 0.10 2
Diversion Ponds
DP-43 South Hayes syr |Series of 25-yrPond Design| 11 giversion ponds on the channel $25.80M | $28.36M | $0.04M | $2.05M 0.08 0.07 3
Diversion Ponds
DP-44 South Hayes syr |Series of SO-yrPond Design| 11 iversion ponds on the channel $4330M | $47.59M | $0.05M | $2.56M 0.06 0.05 3
Diversion Ponds
DP-45 South Hayes 5Yr Series of 100-yr Pond All the diversion ponds on the channel $63.10M | $69.33M | $0.05M | $2.81M 0.04 0.04 3
Design Diversion Ponds
DP-46 South Hayes 10 yy |Series of 25-yrPond Design| )y, iversion ponds on the channel $9.00M $9.92M | $0.00M | $0.22M 0.02 0.02 1
Diversion Ponds
DP-47 South Hayes 10 yy |Series of SO-yrPond Design|  y, o iversion ponds on the channel $22.60M | $24.86M | $0.0IM | $0.54M 0.02 0.02 1
Diversion Ponds
DP-48 South Hayes j0yr | Seriesof 100-yrPond All the diversion ponds on the channel $39.00M | $43.80M | $0.03M | $1.43M 0.04 0.03 2
Design Diversion Ponds
DP-49 West Fork pyy | Series of S-yrPondDesign |\ 1 iy ersion ponds on the channel $2337M | $25.64M | $0.17M | $9.11M 0.39 0.36 10
Diversion Ponds
DP-50 West Fork pyy |Series of 10-yrPond Design| 11 giversion ponds on the channel $51.24M | $56.29M | $0.22M | $11.60M 0.23 0.21 12
Diversion Ponds
DP-51 West Fork pyy |Series of 25-yrPond Design| 11 giversion ponds on the channel $81.00M | $88.98M | $0.25M | $13.34M 0.16 0.15 14
Diversion Ponds
DP-52 West Fork pyy |Series of SO-yrPond Design| 11 giversion ponds on the channel $113.90M | $125.01IM | $0.27M | $13.96M 0.12 0.11 14
Diversion Ponds
DP-53 West Fork 2 Yr Series of 100-yr Pond All the diversion ponds on the channel $148.30M | $162.81M | $027M | $14.32M 0.10 0.09 15
Design Diversion Ponds
DP-54 West Fork syy |Series of 10-yrPond Design| 11 giversion ponds on the channel $16.14M | $17.75M | $0.05M | $2.52M 0.16 0.14 3

Diversion Ponds
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Series of 25-yr Pond Design . .
DP-55 West Fork 5Yr . All the diversion ponds on the channel $38.70M $42.52M | $0.08M $4.33M 0.11 0.10 5
Diversion Ponds
DP-56 West Fork syr |Series of SO-yrPond Design| 11 iversion ponds on the channel $63.60M | $69.93M | $0.10M | $5.10M 0.08 0.07 6
Diversion Ponds
DP-57 West Fork 5Yr Series of 100-yr Pond All the diversion ponds on the channel $92.90M | $102.00M | $0.10M | $5.49M 0.06 0.05 6
Design Diversion Ponds
DP-58 West Fork 10 yy |Series of 25-yrPond Design| )y, iversion ponds on the channel $12.00M | $13.22M | $0.03M | $1.59M 0.13 0.12 2
Diversion Ponds
DP-59 West Fork 10 yy |Series of SO-yrPond Design|  y\ o iversion ponds on the channel $30.80M | $33.82M | $0.03M | $1.7IM 0.06 0.05 2
Diversion Ponds
DP-60 West Fork j0yr | Seriesof 100-yrPond All the diversion ponds on the channel $5320M | $58.44M | $0.04M | $2.26M 0.04 0.04 3
Design Diversion Ponds
. Channel Improvement with | Intercept North Hayes, South Hayes & West
BR-1A Brunner Ditch 100-YR Mitigation Pond Fork at Mid-Tributary Length $310.16M | $364.73M | $6.32M | $332.20M 1.07 0.91 331
BR-1B Brunner Ditch | 100-YR | el Improvement with | Intercept North Hayes., South Hayes & West| o300 conr | g341.53M | $6.32M | $332.20M 1.10 0.97 331
Inline Mitigation Fork at Mid-Tributary Length
BR-2A Brunner Ditch | 100-YR | el Improvement with | Intercept North Hayes, South Hayes & West| o) govr | g31735M | $8.97M | sa71.64M| 178 1.49 470
Mitigation Pond Fork at Chocolate Bayou Confluence
BR-2B Brumner Ditch | 100-YR | el Improvement with | Intercept North Hayes, South Hayes & West| ¢, 6 100 | s256.40M | $8.97M | sa71.64M| 218 1.84 470
Inline Mitigation Fork at Chocolate Bayou Confluence
BR-3A Brunner Ditch 100-yR | Channel Improvement with Diversion from Chocolate Bayou $118.87M | $130.51M | $3.31M | $174.14M 1.46 1.33 174
Mitigation Pond
BR-3B Brunner Ditch 100-YR Channel. Imprf)\./em.e nt with Diversion from Chocolate Bayou $88.27M $93.74M | $3.31M | $174.14M 1.97 1.86 174
Inline Mitigation
. . Siphon Improvement, widen of Channel, and
SI-1 West Fork Trib A 100-YR Siphon Improvement oL $28.60M $37.60M [ $1.17M | $61.56M 2.15 1.64 62
Mitigation Pond
. . Siphon Improvement, widen of Channel, and
SI-2 West Fork Trib B 100-YR Siphon Improvement oL $13.10M $21.04M | $0.48M | $25.13M 1.92 1.19 26
Mitigation Pond
. . Siphon Improvement, widen of Channel, and
SI-3 East Fork Trib A 100-YR Siphon Improvement oL $14.00M $24.68M | $0.26M | $13.82M 0.99 0.56 14
Mitigation Pond
SI-4 EastFork TribB | 100-YR|  Siphon Improvement | Pron Improvement, widen of Channel, andi ¢, 5\ 1 g h6ns | 50.17m | $8.79M 3.49 1.06 9
Mitigation Pond
. . Siphon Improvement, widen of Channel, and
SI-5 Ditch C12 100-YR Siphon Improvement oL $43.10M $52.79M | $0.88M | $46.48M 1.08 0.88 47
Mitigation Pond
51-5/D13 (Note 1 Ditch C-12 100-yr | StPhon Improvement & | Siphon Improvement, widening of Channel, $54.60M | $1.1IM | $58.19M 1.06 58
Diversion ponds and Diversion Ponds

Note 1: Joint constuction of SI-5 and D13. Benefits and costs estimated from SI-5 siphon improvements and length prorating of diversion pond DP-17 Project benefits and costs

Klotz Associates Project No. 0259.014.000
September 2009
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Level Benefit Present Total Cost From
Worth Flooding
. Series of 5-yr Pond Design . .
DP-13 Ditch C-12 2 Yr o All the diversion ponds on the channel $2.83M $0.33M $17.46M 6.17 18
Diversion Ponds
DP-14 Ditch C-12 pyy | Series of 10-yrPond Design|\y, o iversion ponds on the channel $6.60M | $0.5IM | $26.74M 3.99 27
Diversion Ponds
. Series of 25-yr Pond Design . .
DP-15 Ditch C-12 2 Yr L All the diversion ponds on the channel $1L.1IM | $0.62M $32.53M 2.93 33
Diversion Ponds
CV-16 Chocolate Bayou | 2-yr | Channel Improvement with | Widening Channel to convey the 2-YR Storm | ¢o3 hony | g4 00m | $221.08M 2.65 221
Inline Mitigation Event, with with Inline Detention
CV-17 Chocolate Bayou | s-yr | Channel Improvement with | Widening Channel to convey the S-YR Storm | go0 1onp | g403m | $222.20M 2.63 222
Inline Mitigation Event, with with Inline Detention
Cv-18 Chocolate Bayou | 10-yR | Channel Improvement with \Widening Channel to convey the 10-YR Storm) ¢o5 350y | 64930 | $222.61M 261 22
Inline Mitigation Event, with with Inline Detention
DP-16 Ditch C-12 gy |SeriesofSO-yrPond Design| 1o yiersion ponds on the channel | $15.83M | $0.68M | $35.52M 2.4 36
Diversion Ponds
CV-28 West Fork o.yr | Channel Improvement with | Widening Channel to convey the 2-YR Storm | ¢50 synr | g1 54m | $80.75M 221 81
Inline Mitigation Event, with with Inline Detention
CV-29 West Fork s.yr | Channel Improvement with | Widening Channel to convey the 3-YR Storm| ¢57 ggrr | g1 57m | $82.48M 2.17 83
Inline Mitigation Event, with with Inline Detention
CV-30 West Fork 10-yr | Channel Improvement with |Widening Channel to convey the I0-YR Storm) ¢59 137 | g1 59m | $82.88M 2.12 83
Inline Mitigation Event, with with Inline Detention
CV-13 West Fork 2.y | Channel Improvement with | Widening Channel to convey the 2-YR Storm | ¢ 340 | g1 54m | $80.75M 1.91 81
Mitigation Pond Event, with a Mitigation Pond
Cv-1 Chocolate Bayou | 2-yr | Channel Improvement with | Widening Channel to convey the 2-YR Storm | ¢} 16 sgnr | g400m | $221.08M 1.90 21
Mitigation Pond Event, with a Mitigation Pond
CV-14 West Fork s.yr | Channel Improvement with | Widening Channel to convey the 3-YR Storm | ¢y 150 | g157m | $82.48M 1.87 83
Mitigation Pond Event, with a Mitigation Pond
Cv-2 Chocolate Bayou | s-yr | Channel Improvement with | Widening Channel to convey the S-YR Storm | o119 sopr | g403m | $222.20M 1.86 222
Mitigation Pond Event, with a Mitigation Pond
BR-3B Brunner Ditch 100-YR Channel' Imp r'O\'/em'ent with Diversion from Chocolate Bayou $93.74M | $3.31M $174.14M 1.86 174
Inline Mitigation
BR-2B Brunner Ditch 100-yR | Channel Improvement with | ‘Intercept North Hayes, South Hayes & West | ¢ 50 yonil g o7m | $471.64M 1.84 470
Inline Mitigation Fork at Chocolate Bayou Confluence
CV-3 Chocolate Bayou | 10-yR | Channel Improvement with \Widening Channel to convey the 10-YR Storm) ¢ sopr | g403m | $222.61M 1.83 22
Mitigation Pond Event, with a Mitigation Pond
DP-18 Ditch C-12 syr | Series of 10-yrPond Design| \y, o giversion ponds on the channel $1.78M | $0.06M | $3.24M 1.82 4
Diversion Ponds
Cv-15 West Fork 10-yr | Channel Improvement with |Widening Channel to convey the I0-YR Storm) o5 s | g1 58m | $82.88M 1.82 83
Mitigation Pond Event, with a Mitigation Pond
DP-17 Ditch C-12 2 Yr Series of 100-yr Pond All the diversion ponds on the channel | $20.48M | $0.70M | $36.98M 1.81 37
Design Diversion Ponds
CO-13 Ditch C-12 > Yr Series (')f 5-}./r Pond Design | Diversion ponds on the conveyance improved $10.16M $0.33M $17.23M 170 18
Diversion Ponds channel
. . Siphon Improvement, widen of Channel, and
SI-1 West Fork Trib A 100-YR Siphon Improvement o $37.60M [ $1.17M $61.56M 1.64 62
Mitigation Pond
CO-58 West Fork 10 Yr Series o'f 25-.yr Pond Design [ Diversion ponds on the conveyance improved $50.84M $1.56M $82.07M 161 22
Diversion Ponds channel
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Project ID Location Design Type of Improvement Description Total Cost| Annual Benefit at L Removed
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Worth Flooding
CO-14 Ditch C-12 > Yr Series o'f 10-yr Pond Design [ Diversion ponds on the conveyance improved $14.02M $0.43M $22.42M 1.60 23
Diversion Ponds channel
. Series of 25-yr Pond Design . .
DP-19 Ditch C-12 5Yr o All the diversion ponds on the channel $4.71M $0.14M $7.28M 1.55 8
Diversion Ponds
CO-54 West Fork S vr Series o'f 10-yr Pond Design [ Diversion ponds on the conveyance improved $54.59M $1.56M $82.11M 1,50 22
Diversion Ponds channel
. Channel Improvement with | Intercept North Hayes, South Hayes & West
BR-2A Brunner Ditch 100-YR Mitigation Pond Fork at Chocolate Bayou Confluence $317.35M| $8.97M $471.64M 1.49 470
CO-18 Ditch C-12 S vr Series o'f 10-yr Pond Design [ Diversion ponds on the conveyance improved $9.26M $0.26M $13.51M 146 14
Diversion Ponds channel
CO-15 Ditch C-12 > Yr Series o'f 25-.yr Pond Design [ Diversion ponds on the conveyance improved $18.44M $0.51M $26.76M 145 27
Diversion Ponds channel
CV-19 Ditch C-12 o.yr | Channel Improvement with | Widening Channel to convey the 2-YR Storm| ¢ gonr | g0 25M | $13.07M 1.44 14
Inline Mitigation Event, with with Inline Detention
CO-22 Ditch C-12 10 Yr Series o'f 25-.yr Pond Design [ Diversion ponds on the conveyance improved $9.43M $0.26M $13.44M 143 14
Diversion Ponds channel
CV-20 Ditch C-12 s.yr | Channel Improvement with | Widening Channel to convey the 5-YR Storm| ¢ 30 | g0 95m | $13.21M 1.41 14
Inline Mitigation Event, with with Inline Detention
cv-2l Ditch C-12 10-yr | Channel Improvement with |Widening Channel to convey the I0-YR Storm) ¢ g50r | g0 26m | $13.86M 139 14
Inline Mitigation Event, with with Inline Detention
DP-22 Ditch C-12 joyr | Seriesof 25-yrPond Design| ) giversion ponds on the channel $1.56M | $0.04M | $2.16M 1.38 3
Diversion Ponds
v Ditch C-12 2-YR Channel' I'mprovement with | Widening Chann.el to colnlvey. the 2-YR Storm $9.66M $0.25M $13.07M 135 14
Mitigation Pond Event, with a Mitigation Pond
CO-49 West Fork > YVr Series (')f 5-}./r Pond Design | Diversion ponds on the conveyance improved $61.41M $1.58M $83.08M 135 33
Diversion Ponds channel
. Series of 50-yr Pond Design . .
DP-20 Ditch C-12 5Yr o All the diversion ponds on the channel $8.18M $0.21M $11.01M 1.35 11
Diversion Ponds
BR-3A Brunner Ditch 100-YR Channel' I'mp 'rovement with Diversion from Chocolate Bayou $130.51M |  $3.31M $174.14M 1.33 174
Mitigation Pond
CV-5 Ditch C-12 S.YR Channel' I'mprovement with | Widening Chann.el to colnlvey. the 5-YR Storm $9.98M $0.25M $13.21M 132 14
Mitigation Pond Event, with a Mitigation Pond
CO-16 Ditch C-12 > YVr Series o'f SO-yr Pond Design [ Diversion ponds on the conveyance improved $23.16M $0.56M $29.33M 127 30
Diversion Ponds channel
CV-6 Ditch C-12 10-yr | Channel Improvement with |Widening Channel to convey the 10-YR Storm) ¢ gonr | g006M | $13.86M 126 14
Mitigation Pond Event, with a Mitigation Pond
DP-23 Ditch C-12 j0yy | Series of SO-yrPond Design| ) o giversion ponds on the channel $3.97M | $0.00M | $4.94M 1.24 5
Diversion Ponds
SI-2 West Fork Trib B | 100-YR | Siphon Improvement | > Phon Improvement, widen of Channel, and | ¢, (inr | go48M | $25.13M 1.19 26
Mitigation Pond
CO-10 Chocolate, Includes 10 Yr Series o'f 25-.yr Pond Design [ Diversion ponds on the conveyance improved $188.07M |  $4.24M $222.76M 118 27
East Fork Diversion Ponds channel
CO-23 Ditch C-12 10 Yr Series o'f SO-yr Pond Design [ Diversion ponds on the conveyance improved $11.84M $0.26M $13.69M 116 14
Diversion Ponds channel
CO-19 Ditch C-12 S vr Series o'f 25-.yr Pond Design [ Diversion ponds on the conveyance improved $12.19M $0.27M $14.05M 115 14
Diversion Ponds channel
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CO-59 West Fork 10 Yr Series o'f SO-yr Pond Design [ Diversion ponds on the conveyance improved $71.44M $1.56M $82.07M 115 22
Diversion Ponds channel
CO6 Chocolate, Includes S vr Series o'f 10-yr Pond Design [ Diversion ponds on the conveyance improved $203.61M |  $4.30M $226.30M 111 226
East Fork Diversion Ponds channel
CO-17 Ditch C-12 > Yr Sel:leS of 100'-yr Pond Diversion ponds on the conveyance improved $27.81M $0.58M $30.67M 110 31
Design Diversion Ponds channel
CO-1 Chocolate, Includes > Yr Series (')f 5-}./r Pond Design | Diversion ponds on the conveyance improved $24971M | $521M $274.10M 110 73
East Fork Diversion Ponds channel
CV-25 South Hayes o.yr | Channel Improvement with | Widening Channel to convey the 2-YR Storm | ¢\ g g nr | g041M | $21.47M 1.08 22
Inline Mitigation Event, with with Inline Detention
SI-5/DP-13 Ditch C-12 100-yR | Siphon Improvement & 1 Siphon Improvement, widening of Channel. | o5, conr | g1 1M | $58.19Mm 1.06 58
Diversion ponds and Diversion Ponds
SI-4 East Fork Trib B | 100-YR |  Siphon Improvement | >\Pnon Improvement, widen of Channel, and | g0 »onp | 60 17 | $8.70M 1.06 9
Mitigation Pond
DP-24 Ditch C-12 10 Yr Series of 100-yr Pond All the diversion ponds on the channel $7.23M | $0.15M | $7.63M 1.05 8
Design Diversion Ponds
DP-21 Ditch C-12 5Yr Series of 100-yr Pond All the diversion ponds on the channel | $12.31M | $0.24M | $12.82M 1.04 13
Design Diversion Ponds
CV-26 South Hayes s.yr | Channel Improvement with | Widening Channel to convey the 5-YR Storm| o) 7onr | g043m | $22.54M 1.04 23
Inline Mitigation Event, with with Inline Detention
CO-55 West Fork S vr Series o'f 25-.yr Pond Design [ Diversion ponds on the conveyance improved $79.36M $1.56M $82.27M 104 22
Diversion Ponds channel
cv-27 South Hayes 10-yr | Channel Improvement with |Widening Channel to convey the 10-YR Storm) o3 g)nr | g0 45m | $23.82M 1.00 2
Inline Mitigation Event, with with Inline Detention
. Channel Improvement with | Intercept North Hayes, South Hayes & West
BR-1B Brunner Ditch 100-YR Inline Mitigation Fork at Mid-Tributary Length $341.53M| $6.32M $332.20M 0.97 331
CO-20 Ditch C-12 S vr Series o'f SO-yr Pond Design [ Diversion ponds on the conveyance improved $15.66M $0.28M $14.91M 0.95 15
Diversion Ponds channel
CO-24 Ditch C-12 10 Yr Sel:leS of 100'-yr Pond Diversion ponds on the conveyance improved $15.10M $0.27M $14.11M 0.93 15
Design Diversion Ponds channel
Channel Improvement with | Widening Channel to convey the 2-YR Storm
CV-10 South Hayes 2-YR Mitigation Pond Event, with a Mitigation Pond $23.20M $0.41M $21.47M 0.93 22
. Channel Improvement with | Intercept North Hayes, South Hayes & West
BR-1A Brunner Ditch 100-YR Mitigation Pond Fork at Mid-Tributary Length $364.73M | $6.32M $332.20M 0.91 331
CO-50 West Fork > Yr Series o'f 10-yr Pond Design [ Diversion ponds on the conveyance improved $92.06M $1.59M $83.74M 091 34
Diversion Ponds channel
Channel Improvement with | Widening Channel to convey the 5-YR Storm
CV-11 South Hayes 5-YR Mitigation Pond Event, with a Mitigation Pond $25.24M $0.43M $22.54M 0.89 23
SI-5 Ditch C12 100-YR | Siphon Improvemen | O \Pon Improvement, widen of Channel, and | g5, Zonr | g0 gam | $46.48M 0.88 47
Mitigation Pond
CO-60 West Fork 10 Yr Sel:leS of 100'-yr Pond Diversion ponds on the conveyance improved $96.06M $1.56M $82.10M 085 22
Design Diversion Ponds channel
Channel Improvement with |Widening Channel to convey the 10-YR Storm
CV-12 South Hayes 10-YR Mitigation Pond Event, with a Mitigation Pond $27.99M $0.45M $23.82M 0.85 24
Co-21 Ditch C-12 S vr Sel:leS of 100'-yr Pond Diversion ponds on the conveyance improved $19.79M $0.29M $15.46M 078 16
Design Diversion Ponds channel
Klotz Associates Project No. 0259.014.000
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CO-56 West Fork S vr Series O.f SO-yr Pond Design [ Diversion ponds on the conveyance improved $106.77M |  $1.57M $82.36M 077 22
Diversion Ponds channel

CO-42 South Hayes S vr Series O.f 10-yr Pond Design [ Diversion ponds on the conveyance improved $31.73M $0.43M $22.62M 071 23
Diversion Ponds channel

CO-46 South Hayes 10 Yr Series O.f 25-.yr Pond Design [ Diversion ponds on the conveyance improved $31.79M $0.43M $22.61M 071 23
Diversion Ponds channel

CO2 Chocolate, Includes > Yr Series O.f 10-yr Pond Design [ Diversion ponds on the conveyance improved $45933M | $5.94M $312.50M 0.68 312
East Fork Diversion Ponds channel

CO-51 West Fork > Yr Series O.f 25-.yr Pond Design [ Diversion ponds on the conveyance improved $124.75M | $1.60M $84.29M 0.68 34
Diversion Ponds channel

CO-37 South Hayes > Yr Series (?f 5-}./r Pond Design | Diversion ponds on the conveyance improved $34.73M $0.44M $23.04M 0.66 23
Diversion Ponds channel

CO-11 Chocolate, Includes 10 Yr Series O.f SO-yr Pond Design [ Diversion ponds on the conveyance improved $354.80M | $4.206M $223.95M 0.63 23
East Fork Diversion Ponds channel

CO-7 Chocolate, Includes S vr Series O.f 25-.yr Pond Design [ Diversion ponds on the conveyance improved $377.78M | $4.43M $233.00M 0.62 733
East Fork Diversion Ponds channel

CO-57 West Fork S vr Sel:leS of 100.-yr Pond Diversion ponds on the conveyance improved $138.84M |  $1.57M $82.42M 0.59 33
Design Diversion Ponds channel

SI-3 East Fork Trib A | 100-YR |  Siphon Improvement | >.Pnon Improvement, widen of Channel, and | o)) cony | gooem | $13.82M 0.56 14

Mitigation Pond

Klotz Associates Project No. 0259.014.000

September 2009
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Table 9-1 Example of Finding Preferred Projects
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Total Diversion Total Benefit Structures | Inferior/Superio
Project Location Design Type of Improvement Descrition Pond Volume |Total Cost| at Present Benefit / Removed r Evaluation | Constructibility | Marginal | Marginal| Marginal
ID Level P P P Total Cost From Based Upon B/C| Considerations | Benefit Cost B/C
(ac-ft) Worth .
Flooding and Cost
. . . . Marginal B/C
DP-13 | DitchC-12 | 2y | Series of 5-yr Pond Design | All the diversion ponds 76 $2.83M | $17.46M 6.17 18 - ; $14.22M | $1.05M |of DP-13 over
Diversion Ponds on the channel
DP-18: 13.53
DP-14 | DitchC-12 | 2y |Series of 10-yr Pond Design| All the diversion ponds 186 $6.60M | $26.74M 3.99 27 Inferior to DP-13 ; ; ; ;
Diversion Ponds on the channel
DP-15 | DitchC-12 | 2y |Series of 25-yr Pond Design| All the diversion ponds 311 SILIIM | $32.53M 2.93 33 Inferior to DP-13 ; ; ; -
Diversion Ponds on the channel
DP-16 | DitchC-12 | 2y |>eries of 50-yr Pond Design| All the diversion ponds 445 $15.83M | $35.52M 224 36 Inferior to DP-13 ; ; ; ;
Diversion Ponds on the channel
DP-17 | DitchC-12 | 2 vr Series of 100-yr Pond 1 All the diversion ponds 589 $20.48M |  $36.98M 1.81 37 Inferior to DP-13 ; ; ; ;
Design Diversion Ponds on the channel
Must construct
. . . . . Marginal B/C
pP-18 | Ditch C-12 S vr Series O.f 10-yr Pond Design | All the diversion ponds 48 $1.78M $3.04M 1.82 4 i .flrst before DP-13 $1.08M $0.22M |of DP-18 over
Diversion Ponds on the channel if phased construct
DP-22:4.92
used
DP-19| DitchC-12 | 5yr |>cries of 25-yr Pond Design| All the diversion ponds 131 $471M | $7.28M 1.55 8 Inferior to DP-13 ; ; ; ;
Diversion Ponds on the channel
DP-20 | DitchC-12 | 5yr |Series of 50-yr Pond Design| All the diversion ponds 229 $8.18M | $11.01M 1.35 1 Inferior to DP-13 ; ; ; ;
Diversion Ponds on the channel
DP-21 | DitchC-12 | 5Yr Series of 100-yr Pond 1 All the diversion ponds 344 $12.31M | $12.82M 1.04 13 Inferior to DP-13 ; ; ; -
Design Diversion Ponds on the channel
Must construct
ppP-22 | Ditchc-12 | 10 s Series O.f 25-.yr Pond Design | All the diversion ponds 42 $1.56M $2.16M 138 3 i .flrst before DP-18 i i i
Diversion Ponds on the channel if phased construct
used
DP-23 | Ditch C-12 | 10 yr | Series Of 50-yr Pond Design| All the diversion ponds 121 $3.97M |  $4.94M 1.24 5 Inferior to DP-13 ; ; ; -
Diversion Ponds on the channel
DP-24 | DitchC-12 | 10yr | _Series of 100-yrPond Al the diversion ponds 160 $7.23M | $7.63M 1.05 8 Inferior to DP-13 ; ; ; ;
Design Diversion Ponds on the channel
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Desien Total Benefit at| Benefit / Structures | Reason for Retention as | Reason for Exclusion
Project ID Location & Type of Improvement Description Total Cost Removed From| Economically Efficient (Excluded Projects $/mi
Level Present Worth | Total Cost . . . .
Flooding Proejct Indicated By Shading)
SL3 East Fork Trib A | 100-YR |  Siphon Improvement | Phon Improvement, widen of Channel, and) ¢, | ooy y $13.82M 0.56 14 Retained; B/C > 1 | Addressed in subsequent $13.57M
Mitigation Pond tables
SL4 East Fork Trib B | 100-YR |  Siphon Improvement | Pron Improvement, widen of Channel, and) ¢g » (r $8.79M 1.06 9 Retained; B/C > 1 | Addressed in subsequent $5.07M
Mitigation Pond tables
SI-2 West Fork Trib B | 100-YR |  Siphon Improvement | > Phon Improvement, widen of Channel, and| o)} 5y $25.13M 1.19 26 Retained; B/C > 1 | Addressed in subsequent $29.85M
Mitigation Pond tables
SL-1 West Fork Trib A | 100-YR |  Siphon Improvement | PR Improvement, widen of Channel, and| 57 o0\ $61.56M 1.64 62 Retained; B/C > 1 | Addressed in subsequent $16.63M
Mitigation Pond tables
SL5 Ditch C12 100-YR Siphon Improvement Siphon Improver.n.ent,.w1den of Channel, and $52.79M $46.48M 0.88 47 Part of overall siphon Addressed in subsequent $48.06M
_____________ —— e _MitigationPond __ L __ limprovementprogramfor, _ _ _fables _ _ | _ _ ]
SI-5/DP-13|  Ditch C-12 100-yr | Siphon Improvement & 1 Siphon Improvement, widening of Channel, | g5, (o\y $58.19M 1.06 58 Retained; B/C > 1 Retain because special
Diversion ponds and Diversion Ponds combination project
Cv-13 West Fork g.yr | Channel Improvement with | Widening Channel to convey the Z-YR 1+ ¢ 5 340y $80.75M 1.91 81 Retained; B/C > 1 Inferior to CV-28
Mitigation Pond Storm Event, with a Mitigation Pond
CV-14 West Fork s.yr | Channel Improvementwith | Widening Channel to convey the 5-YR 1 ) 177y $82.48M 1.87 83 Retained; B/C > 1 Inferior to CV-13
Mitigation Pond Storm Event, with a Mitigation Pond
CV-15 West Fork jo-yr | Channel Improvement with | Widening Channel to convey the 10-YR | g5 55py $82.88M 1.82 83 Retained; B/C > | Inferior to CV-13
Mitigation Pond Storm Event, with a Mitigation Pond
. — Superior for West Fork
CV-28 West Fork poyg | Channel Improvement with | Widening Channel to convey the 2-YR 50 54\, $80.75M 221 81 Retained; B/C > 1 for Conveyance $4.18M
Inline Mitigation Storm Event, with with Inline Detention .
Improvement Projects
cv-29 West Fork s.yr | Channel Improvementwith | Widening Channel to convey the 3-YR 1 - ¢35 9o\ $82.48M 2.17 83 Retained; B/C > 1 Inferior to CV-28
Inline Mitigation Storm Event, with with Inline Detention
CV-30 West Fork 1o-yr | Channel Improvement with | - Widening Channel to convey the 0-YR | 59 ;3 $82.88M 2.12 83 Retained; B/C > 1 Inferior to CV-28
_____________ — — — - _ Inline Mitigation _ _}_ Storm Event, with with Inline Detention 1 _ _ _ _ 1 __ L ]
CO-49 West Fork 2yy | SeriesofS-yrPond Design | Diversion ponds on the conveyance $61.41M $83.08M 135 83 Retained; B/C > 1 Inferior to CO-54
Diversion Ponds improved channel
CO-50 West Fork 2 Yr Series o.f 10—.yr Pond Design DlVCrSlOI.l ponds on the conveyance $92.06M $83.74M 091 84 Possibly utlhzed as pfu‘t Inferior to CO-49
Diversion Ponds improved channel of Brunner Ditch Project
Co-51 West Fork 2 Yr Series o.f 25—.yr Pond Design DlVCrSlOI.l ponds on the conveyance $124.75M $84.29M 0.68 84 Possibly utlhzed as pfu‘t Inferior to CO-49
Diversion Ponds improved channel of Brunner Ditch Project
CO-54 West Fork syp |Seriesof 10yrPond Design| — Diversion ponds on the conveyance $54.59M $82.11M 150 82 Retained; B/C > 1 Inferior to CO-58
Diversion Ponds improved channel
CO-55 West Fork syp |Seriesof 25-yrPond Design| - Diversion ponds on the conveyance $79.36M $82.27M 1.04 82 Retained; B/C > 1 Inferior to CO-49
Diversion Ponds improved channel
CO-56 West Fork e Series o.f 50—.yr Pond Design DlVCrSlOI.l ponds on the conveyance $106.77M $82.36M 077 2 Possibly utlhzed as pfu‘t Inferior to CO-49
Diversion Ponds improved channel of Brunner Ditch Project
CO-57 West Fork 5Yr Series of 100-yr Pond Diversion ponds on the conveyance $138.84M $82.42M 0.59 83 Possibly utilized as part Inferior to CO-49
Design Diversion Ponds improved channel of Brunner Ditch Project
Superior for West Fork
CO-58 West Fork 10 Yr Series o‘f 25—.yr Pond Design DlVCI‘SlO[.l ponds on the conveyance $50.84M $82.07M 161 %2 Retained: B/C > 1 Combined Conveyance $3.18M
Diversion Ponds improved channel Improvement and
Diversion Pond Projects
C0-59 West Fork 10y | Series of S0-yrPond Design| - Diversion ponds on the conveyance $71.44M $82.07M 115 82 Retained; B/C > 1 Inferior to CO-49
Diversion Ponds improved channel
CO-60 West Fork 10 Yr SCI.”ICS of. 100.-yr Pond Dlversmr} ponds on the conveyance $96.06M $82.10M 0.85 3 Possibly utlhged as p?u’t Inferior to CO-49
__________________ Design Diversionbonds | ___ _ _ _improvedchamnel _ _ _ _J _ 1 __ | ____ L ______ JofBrumerDitchProject | _ __ _ _ _ ]
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Table 9-2 Superior-Inferior Analysis of Economically Efficient Projects Within a Single Watershed and One Type of Project Based Upon B/C and Total Cost
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Desien Total Benefit at| Benefit / Structures | Reason for Retention as | Reason for Exclusion
Project ID Location & Type of Improvement Description Total Cost Removed From| Economically Efficient (Excluded Projects $/mi
Level Present Worth | Total Cost . . . .
Flooding Proejct Indicated By Shading)
CO-37 Sorii ByEs 2 Yr Series (.)f 5-¥r Pond Design Dlversmr} ponds on the conveyance $34.73M $23.04M 0.66 ’3 Possibly utlhged as p?u’t Inferior to CO-46
Diversion Ponds improved channel of Brunner Ditch Project
CO-42 Sorii ByEs 5 Yr Series 0.f 10-.yr Pond Design Dlversmr} ponds on the conveyance $31.73M $22.62M 071 ’3 Possibly utlhged as p?u’t Inferior to CO-46
Diversion Ponds improved channel of Brunner Ditch Project
Superior for South Hayes
CO-46 South Hayes 10 Yr Series o‘f 25—.yr Pond Design DlVCI‘SlO[.l ponds on the conveyance $31.79M $22.61M 071 23 Possibly utlhzed as pfirt Combined Conveyance $1.56M
Diversion Ponds improved channel of Brunner Ditch Project Improvement and
Diversion Pond Projects
_____________ =~ | Channel Tmprovement with | Widening Channel (o convey the 2-YR | won o~ | wos s | non | on  |Possibly utilized as part | . . . | ]
CV-10 South Hayes 2R Mitigation Pond Storm Event, with a Mitigation Pond PR $21.47M 0.93 22 of Brunner Ditch Project Inferior to CV-25
Channel Improvement with Widening Channel to convey the 5-YR Possibly utilized as part .
S South Hayes YR Mitigation Pond Storm Event, with a Mitigation Pond e AL o 2 of Brunner Ditch Project LS
Cv-12 South Hayes 10-yr | Channel Improvement with | - Widening Channel to convey the 10-YR ¢ gq $23.82M 0.85 24 B/C ratio too small to Inferior to CV-25
Mitigation Pond Storm Event, with a Mitigation Pond retain for consideration
. — Superior for South Hayes
CV-25 South Hayes p.yr | Channel Improvementwith | Widening Channel to convey the 2-YR 1 = g9 o1y $21.47M 1.08 22 Retained; B/C > 1 |Conveyance Improvement $3.06M
Inline Mitigation Storm Event, with with Inline Detention .
Projects
Cv-26 South Hayes s.yr | Channel Improvementwith | Widening Channel to convey the 3-YR 1 ¢, ) 7y $22.54M 1.04 23 Retained; B/C > 1 Inferior to CV-25
Inline Mitigation Storm Event, with with Inline Detention
cv-27 South Hayes jo-yr | Channel Improvement with | Widening Channel to convey the 10-YR —| = ¢ 5 o, $23.82M 1.00 2 Retained; B/C > 1 Tnferior to CV-25
_____________ — — — = _ Inline Mitigation _ _} _Storm Event, with with Inline Detention 1 _ _ _ _ 1 _ L L]
Not Superior/Inferior for
CO-13 Ditch C-12 2 Vr Series (?f 5-¥r Pond Design DlVél’SlOI.l ponds on the conveyance $10.16M $17.23M 1.70 13 Retained: B/C > 1 Ditch C-12 Combined $364.98M
Diversion Ponds improved channel Conveyance and
Diversion Pond Projects
CO-14 Ditch C-12 2yr | Series of 10-yrPond Design | Diversion ponds on the conveyance $14.02M $22.42M 1.60 23 Retained; B/C > 1 Inferior to CO-13
Diversion Ponds improved channel
Not Superior/Inferior for
CO-18 Ditch C-12 5 Yr Series o.f 10-.yr Pond Design DlVél’SlOI.l ponds on the conveyance $9.26M $13.51M 1.46 14 Retained: B/C > 1 Ditch C-12 Combined $454.09M
Diversion Ponds improved channel Conveyance and
Diversion Pond Projects
CO-15 Ditch C-12 2yy |Seriesof 25-yrPond Design| - Diversion ponds on the conveyance $18.44M $26.76M 145 27 Retained; B/C > 1 Inferior to CO-13
Diversion Ponds improved channel
Not Superior/Inferior for
CO-22 Ditch C-12 10 Yr Series o‘f 25—.yr Pond Design DlVCI‘SlOI.l ponds on the conveyance $9.43M $13.44M 143 14 Retained: B/C > 1 Ditch C-12 Combined $85.12M
Diversion Ponds improved channel Conveyance and
Diversion Pond Projects
CO-16 Ditch C-12 ayy |Seriesof S0-yrPond Design) - Diversion ponds on the conveyance $23.16M $29.33M 127 30 Retained; B/C > 1 Inferior to CO-13
Diversion Ponds improved channel
C0-23 Ditch C-12 10yr | Series of 30-yrPond Design| - Diversion ponds on the conveyance $11.84M |  $13.69M 1.16 14 Retained; B/C > 1 Inferior to CO-13
Diversion Ponds improved channel
CO-19 Ditch C-12 syp |Seriesof 25-yrPond Design| - Diversion ponds on the conveyance $12.19M $14.05M 115 14 Retained; B/C > 1 Inferior to CO-13
Diversion Ponds improved channel
CO-17 Ditch C-12 2Yr Series of 100-yr Pond Diversion ponds on the conveyance $27.81M $30.67M 1.10 31 Retained; B/C > 1 Inferior to CO-13
Design Diversion Ponds improved channel
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Table 9-2 Superior-Inferior Analysis of Economically Efficient Projects Within a Single Watershed and One Type of Project Based Upon B/C and Total Cost

klotz{)associates

Klotz Associates Project No. 0259.014.000
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Desien Total Benefit at| Benefit / Structures | Reason for Retention as| Reason for Exclusion
Project ID Location & Type of Improvement Description Total Cost Removed From| Economically Efficient (Excluded Projects $/mi
Level Present Worth | Total Cost . . . .
Flooding Proejct Indicated By Shading)
CO-20 Ditch C-12 5Yr Series o.f 50-.yr Pond Design Dlversmr} ponds on the conveyance $15.66M $14.91M 0.95 15 Posmble marglnal. Inferior to CO-13
Diversion Ponds improved channel improvement project
CO-24 Ditch C-12 10 Yr SCI.”ICS of. 100.-yr Pond Dlversmr} ponds on the conveyance $15.10M $14.11M 0.93 15 Posmble marglnal. Inferior to CO-13
Design Diversion Ponds improved channel improvement project
Cco-21 Ditch C-12 5 Yr SCI.”ICS of. 100.-yr Pond Dlversmr} ponds on the conveyance $19.79M $15.46M 078 16 Posmble marglnal. Inferior to CO-13
_____________ — — — —|_DesignDiversionPonds _| _ _ _ _ _improvedchannel _ _ _ _ | _ _ _ _ 1 _ _ _ ___| | _ _ _[improvementproject _ | _ _ _ _ _ _ _ __ | __]
. — Superior for Ditch C-12
CV-19 Ditch C-12 p.yg | Channel Improvementwith | Widening Channel to convey the 2-YR $9.06M $13.07M 1.44 14 Retained; B/C>1  |Conveyance Improvement $3.79M
Inline Mitigation Storm Event, with with Inline Detention .
Projects
CV-20 Ditch C-12 s.yr | Channel Improvementwith | Widening Channel to convey the 5-YR $9.34M $13.21M 1.41 14 Retained; B/C > 1 Inferior to CV-19
Inline Mitigation Storm Event, with with Inline Detention
cv-21 Ditch C-12 jo-yr | Channel Improvement with | - Widening Channel to convey the 10-YR | =g g 51, $13.86M 1.39 14 Retained; B/C > 1 Inferior to CV-19
Inline Mitigation Storm Event, with with Inline Detention
Cv-4 Ditch C-12 p.yg | Channel Improvement with | Widening Channel to convey the 2-YR $9.66M $13.07M 1.35 14 Retained; B/C > 1 Inferior to CV-19
Mitigation Pond Storm Event, with a Mitigation Pond
CV-5 Ditch C-12 s.yr | Channel Improvementwith | Widening Channel to convey the 3-YR $9.98M $13.21M 1.32 14 Retained; B/C > 1 Inferior to CV-19
Mitigation Pond Storm Event, with a Mitigation Pond
CV-6 Ditch C-12 jo-yr | Channel Improvement with | = Widening Channel to convey the 10-YR | ¢ g9\, $13.86M 1.26 14 Retained; B/C > 1 Inferior to CV-19
_____________ —— — I MitigationPond_ _ _| _ Storm Event, with a MitigationPond _ | _ _ _ _ 1 __ __ __ _ _ _ | ]
Series of 5-vr Pond Desien Not Superior/Inferior for
DP-13 Ditch C-12 2Yr . y & All the diversion ponds on the channel $2.83M $17.46M 6.17 18 Retained; B/C > 1 Ditch C-12 Diversion $1.31M
Diversion Ponds .
Pond Projects
. Series of 10-yr Pond Design .. . .
DP-14 Ditch C-12 2Yr . ; All the diversion ponds on the channel $6.69M $26.74M 3.99 27 Retained; B/C > 1 Inferior to DP-13
Diversion Ponds
DP-15 Ditch C-12 Py || SEEGS GRS | e o e e Shanie) $11.11M $32.53M 2.93 33 Retained; B/C > 1 Inferior to DP-13
Diversion Ponds
DP-16 Ditch C-12 pge || SEEGrU GRS | e o e e chanie) $15.83M $35.52M 2.24 36 Retained; B/C > 1 Inferior to DP-13
Diversion Ponds
DP-17 Ditch C-12 2Yr Seljles Of. 100._ L All the diversion ponds on the channel $20.48M $36.98M 1.81 37 Retained; B/C > 1 Inferior to DP-13
Design Diversion Ponds
Series of 10-vr Pond Desien Not Superior/Inferior for
DP-18 Ditch C-12 5Yr . y & All the diversion ponds on the channel $1.78M $3.24M 1.82 4 Retained; B/C > 1 Ditch C-12 Diversion $0.82M
Diversion Ponds .
Pond Projects
. Series of 25-yr Pond Design .. . .
DP-19 Ditch C-12 5Yr . ; All the diversion ponds on the channel $4.71M $7.28M 1.55 8 Retained; B/C > 1 Inferior to DP-18
Diversion Ponds
DP-20 Ditch C-12 Sy || SEEGr OGRS | e o e e chanie) $8.18M $11.01M 1.35 11 Retained; B/C > 1 Inferior to DP-18
Diversion Ponds
DP-21 Ditch C-12 5Yr Seljles Of. 100._ L All the diversion ponds on the channel $12.31M $12.82M 1.04 13 Retained; B/C > 1 Inferior to DP-18
Design Diversion Ponds
Series of 25-vr Pond Desien Not Superior/Inferior for
DP-22 Ditch C-12 10 Yr . y & All the diversion ponds on the channel $1.56M $2.16M 1.38 3 Retained; B/C > 1 Ditch C-12 Diversion $0.72M
Diversion Ponds .
Pond Projects
. Series of 50-yr Pond Design .. . .
DP-23 Ditch C-12 10 Yr . ; All the diversion ponds on the channel $3.97M $4.94M 1.24 5 Retained; B/C > 1 Inferior to DP-22
Diversion Ponds
DP-24 Ditch C-12 10 Yr Series of 100-yr Pond All the diversion ponds on the channel $7.23M $7.63M 1.05 8 Retained; B/C > 1 Inferior to DP-22
__________________ Design DiversionPonds _{_ _ _ L
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Desien Total Benefit at| Benefit / Structures | Reason for Retention as | Reason for Exclusion
Project ID Location & Type of Improvement Description Total Cost Removed From| Economically Efficient (Excluded Projects $/mi
Level Present Worth | Total Cost . . . .
Flooding Proejct Indicated By Shading)
CO-1 Chocolate, Includes 2 Yr Series (.)f 5-¥r Pond Design Dlversmr} ponds on the conveyance $249.71M $274.10M 110 273 Retained: B/C > 1 Inferior to CO-10
East Fork Diversion Ponds improved channel
Supreior for Chocolate
Chocolate, Includes Series of 25-yr Pond Design Diversion ponds on the conveyance Bayou for Combined
CO-10 e 10 Yr Y & version p vey $188.07M |  $222.76M 1.18 222 Retained; B/C > 1  |Conveyance Improvement $18.64M
East Fork Diversion Ponds improved channel . .
and Diversion Pond
Projects
CO-11 Chocolate, Includes 10 Yr Series 0.f 50-.yr Pond Design Dlversmr} ponds on the conveyance $354.80M $223.95M 0.63 223 Posmble marglnal. Inferior to CO-1
East Fork Diversion Ponds improved channel improvement project
O Chocolate, Includes 2 Yr Series 0.f 10-.yr Pond Design Dlversmr} ponds on the conveyance $459.33M $312.50M 0.68 312 Posmble marglnal. Inferior to CO-1
East Fork Diversion Ponds improved channel improvement project
CO6 Chocolate, Includes 5Yr Series 0.f 10-.yr Pond Design Dlversmr} ponds on the conveyance $203.61M $226.30M 11 226 Retained: B/C > 1 Inferior to CO-10
East Fork Diversion Ponds improved channel
CO-7 Chocolate, Includes 5 vr Series 0.f 25-.yr Pond Design Dlversmr} ponds on the conveyance $377.78M $233.00M 0.62 233 Posmble marglnal. Inferior to CO-1
| | _EastPork 1 ___ _| _ DivessionPonds _ 1 _ _ ___ improvedchannel  _ _ _ _ L L _] improvement project | _ L _ ]
CV-1 | Chocolate Bayou | 2-yr | Channel lmprovement with | Widening Channel to convey the 2-YR | 1\ 300 | 01 08M 1.90 221 Retained; B/C > 1 Inferior to CV-16
Mitigation Pond Storm Event, with a Mitigation Pond
. Sy Supreior for Chocolate
CV-16 | Chocolate Bayou | 2-yr | Channel Improvementwith | Widening Channel to convey the 2-YR - = gas 0y $221.08M 2.65 221 Retained; B/C > | Bayou Conveyance $4.57TM
Inline Mitigation Storm Event, with with Inline Detention .
Improvement Projects
CV-17 | Chocolate Bayou | s-yr | Chamnel Improvementwith | Widening Channel to convey the 5-YR | = g0 1)\ $222.20M 2.63 222 Retained; B/C > 1 Inferior to CV-16
Inline Mitigation Storm Event, with with Inline Detention
CV-18 | Chocolate Bayou | 10-yr | Chamnel Improvementwith | Widening Channel to convey the 10-YR | = go5 55\, $222.61M 2.61 222 Retained; B/C > 1 Inferior to CV-16
Inline Mitigation Storm Event, with with Inline Detention
cV-2 | Chocolate Bayou | s-yr | Channellmprovementwith | Widening Channel to convey the S-YR | ¢ 19 sor | 6200 20M 1.86 222 Retained; B/C > 1 Inferior to CV-16
Mitigation Pond Storm Event, with a Mitigation Pond
CV-3 | Chocolate Bayou | 10-yr | Channel lmprovement with | - Widening Channel to convey the 10-YR | 1)) sov | 6200 61M 1.83 222 Retained; B/C > 1 Inferior to CV-16
_____________ ——— | MitigationPond _ _ _1__ Storm Event, witha MitigationPond __ 1 _ _ _ _ 1 __ ]
BR-IA | BrumnerDitch | 100-yR | Channel lmprovement with Extend Brunner Ditch upstream $364.73M |  $332.20M 0.91 331 Mitigation Alternative for | - p .o 1 BR 1B
Mitigation Pond Brunner Ditch Project
Channel I ith Mitieation Al ive f Superior to BR-1A & | $16.8M for Brunner Ditch
BR-1B Brunner Ditch | 100-yR | - anne’ improvementwit Extend Brunner Ditch upstream $341.53M | $332.20M 0.97 331 itigation Atternative for| y e . (o BR-2B & BR-|  segment only and
Inline Mitigation Brunner Ditch Project .
3B $27.9M/miile for all
channels in project
BR-2A Brunner Ditch | 100-yR | Channel Improvement with Realign and extend Brunner Ditch $317.35M |  $471.64M 1.49 470 Retained; B/C > 1 Inferior to BR-2B
Mitigation Pond
$13.4M for Existing
. Channel Improvement with . . . Superior to BR-2B & Brunner Ditch Segment
BR-2B Brunner Ditch 100-YR Inline Mitigation Realign and extend Brunner Ditch $256.40M $471.64M 1.84 470 Retained; B/C > 1 Inferior to BR-3B Only, and $27.9M for all
channels in project
BR-3A | BrunnerDitch | 100-yR | Channel Improvementwith | Divert Chocolate Bayou flowto improved | 130 5ypp | §174 14 133 174 Retained; B/C > 1 Inferiort to BR-3B
Mitigation Pond Brunner Ditch
. . . . $11M for both existing
BR-3B Brunner Ditch | 100-yR | Channel Improvement with | Divert Chocolate Bayou flow to improved | g3 70y $174.14M 1.86 174 Retained; B/IC > 1 | SUPerior 1o BR-3A BRI 1 1 and diversion ditch
Inline Mitigation Brunner Ditch 2B and BR-1B
from Chocolate Bayou
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Table 9-3 Recommended Watershed Wide Project Options With Considerations of Constructibility and Marginal B/C

k1

otz()associates

Construction Order|

Construction Order if

Construction Order if

. fLotal Cost Total RIS ||y e Marginal Cost or Total |Marginal or Total Benefit . | ifOriginal Full | MODIFIED Project | “OPIFIED Project
. . . Design .. (without Total Benefit at Removed From| . o e . . Marginal B/C (B/C with . . Constructed AND Joint|
Project ID Location Project Status Type of Improvement Description . Benefit / . per Mile of | Constructibility Comment | Cost as Appropriate to as Appropriate to . UNMODIFIED Constructed (no joint .
Level marginal costs [ Present Worth Flooding Each . . . . SH 6 Benefits included) . . Project SI-5/DP-13
Total Cost Project ($/mi) Construction Order Construction Order Project project SI-5/DP-13 .
or benefits) Year Constructed as Joint
Constructed constructed) .
Project
P . . . . Prority 11 if Project SI-5
SI3 East Fork Trib o | Unmodified from 100 o 1 Siphon Improvemene | SiPhon Improvement, widen of Channel, | ¢, cony $13.82M 0.56 14 s13.57m | SHO benefit not obtained $24.68M $13.82M 0.56 (0.75) 10 constructed as a single, 1
Originally Proposed and Mitigation Pond until 4 siphons built .
stand-alone project
SI4 Bast Fork Trip B | _Unmedified from 100 vp | Siphon Improvemene | S/Phon Improvement, widen of Channel, $8.26M $8.79M 1.06 9 ss.o7m | SHO benefit not obtained $8.26M $8.79M 1.06(1.62) 9 10 10
Originally Proposed and Mitigation Pond until 4 siphons built
SI-2 West Fork Trib g | _Unmodified from 1y 50 v o 1 Ginhon Improvement | SiPRon Tmprovement, widen of Channel, | ¢, s $25.13M 1.19 26 s20.85p | SH benefit not obiained $21.04M $25.13M 1.19(1.41) 6 7 7
Originally Proposed and Mitigation Pond until 4 siphons built
SL-1 West Fork Trib A | _Unmodified from |y 50 v o 1 Ginhon Improvement | SiPRon Tmprovement, widen of Channel, | ¢, (s $61.56M 1.64 62 st6.gap | SH benefit not obiained $37.60M $61.56M 1.64(1.76) 5 6 6
Originally Proposed and Mitigation Pond until 4 siphons built
All 4 Siphon projects without inclusion of SH 6 Flood Prevention Benefit $91.57M $109.30M 1.19 155
All 4 siphon projects with inclusion of SH 6 Flood Prevention Benefit $91.57M $127.80M 1.40 155
. . . . Prority 12 if constructed
SL-5 Ditch C12 Unmodified from | 0 v | giphon Improvement | SPROR Improvement, widen of Channel, | ¢, ;g\, $46.48M 0.88 47 s4g.06M |  Dxpected tohave litle $52.79M $46.48M 0.88 11 as separate stand-alonse n/a
Originally Proposed and Mitigation Pond impact on SH 6 flooding project
Siphon Improvement &
. o Diversion ponds with 589 | . - For marginal cost, assumed n/a - see modified Priority 9 if constructed
Modified SI-5: Project Ditch C-12 Modified 100-YR | ac-ft of storage; marginal | PRoR Improvement, widening of Channel,| oo, co\ s $58.19M 1.06 58 {0 be constructed after DP-18 $52.91M $58.19M 1.10 project construction n/a in conjunction with DP-
SI-5/DP-13 h and Diversion Ponds . . .
cost assumes proirt if phased construction used list 13
constuction of DP-18
Channel Improvement with
West Fork (within Unmodified from Inline Mitigation Along ‘Widening Channel to convey the 2-YR No prior project phasing for
Cv-28 Brazoria County) | Originally Proposed YR Entire West Fork in Storm Event, with with Inline Detention $36.54M $80.75M 221 38 $4.18M this project $36.54M $80.75M 221 3 ! !
Brazoria County
Ckllsﬁzzll\ldrﬁ?rzzzr::lo:uh Extend Widening into Fort Bend County No prior project phasing for
CV-28-Mod West Fork Modified 2-YR - vhie one and Arcola Area a Distance of $8.36M $18.48M 221 13 $4.18M prior project Phasing $8.36M $18.48M 221 na 8 8
Entire West Fork in . R this project
. Approximately 2 miles
Brazoria County
Unmodified from Series of 5-yr Pond Design For marginal cost, assumed Not constructed as
DP-13 Ditch C-12 .. 2Yr Diversion Ponds with Total |  All the diversion ponds on the channel $2.83M $17.46M 6.17 18 $1.31IM  [to be constructed after DP-18 $1.05M $14.22M 13.53 8 5 ) S
Originally Proposed . . Stand-Alone Project
76 ac-ft of Storage if phased construction used
Se?rles ,Df 10r Pon'd Design For marginal cost, assumed
Unmodified from Diversion Ponds with 48 ac to be constructed Before DP-
DP-18 Ditch C-12 .. 5Yr ft of storage. Assumes All the diversion ponds on the channel $1.78M $3.24M 1.82 4 $0.82M - . $1.78M $3.24M 1.82 1 2 2
Originally Proposed . . . 13 if phased construction
Diversion Pond DP-22 is
. used
not built
s . Wideni . : . . .
CV-16 Chocolate Bayou | Unmodified from 4, | Channel Improvement with | - Widening Channel to convey the 2-YR $83.28M $221.08M 265 21 s327m | NNOprior project phasing for $83.28M $221.08M 2.65 2 n/a n/a
Originally Proposed Inline Mitigation Storm Event, with with Inline Detention this project
. Restrict improvement reach to East Fork . . .
CV-16-Mod East Fork of Modified p.yg | Channel Improvement with | o o1 luence of East Work with West | $26.46M $70.24M 2,65 70 s327m | o prior project phasing for $26.46M $70.24M 2,65 n/a 4 4
Chocolate Bayou Inline Mitigation X . X this project
Fork (Distance of 8.1 mi)
Klotz Associates Project No. 0259.014.000
September 2009 X Table 9-3
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Table 9-3 Recommended Watershed Wide Project Options With Considerations of Constructibility and Marginal B/C

k1

otz()associates

Construction Order if
Construction Order| Construction Order if q
. fLotal Cost Total RIS ||y e Marginal Cost or Total |Marginal or Total Benefit . | ifOriginal Full | MODIFIED Project | “OPIFIED Project
. . . Design o (without Total Benefit at Removed From| . P q . Marginal B/C (B/C with .. . |Constructed AND Joint]
Project ID Location Project Status Type of Improvement Description . Benefit / . per Mile of | Constructibility Comment | Cost as Appropriate to as Appropriate to . UNMODIFIED Constructed (no joint .
Level marginal costs [ Present Worth Flooding Each . . a . SH 6 Benefits included) . . Project SI-5/DP-13
Total Cost Project ($/mi) Construction Order Construction Order Project project SI-5/DP-13 .
or benefits) Year Constructed as Joint
Constructed constructed) .
Project
, Widening and extend Brunner Ditch to Has common element of BR-
intercept West Fork and North and South .
Unmodified from Channel Improvement with | Hayes near their confluence with Chocolate 3B; for marginal cost and
BR-2B Brunner Ditch .. 100-YR . P - v . . $256.40M $471.64M 1.84 470 - benefits, this project assumes $177.57TM $297.50M 1.68 7 - -
Originally Proposed Inline Mitigation Bayou; DOES assume BR-3B-Mod is built . . . .
. L . BR-3B is built prior to this
first so that existing Brunner Ditch roiect
widening is already done proj
Has common element of BR-
. Same as BR-2B except that North and 3B; for marginal cost and . . . .
BR-2B-Mod 1 Brunner Ditch Modified 100-yR | Channel Improvement with | g0y oo Creek Channel Improvements | $256.40M $471.64M 1.84 58 benefits, this project assumes $124.77M $245.60M 1.97 n/a 9, if Project BR-3B-Mod| 5, if Project BR-3B-
Inline Mitigation . . . . CANNOT be done Mod CANNOT be done
NOT made BR-3B is built prior to this
project
Has common element of BR-
. Same as BR-2B-Mod 1 except that IN- 3B; for marginal cost and . . . .
BR-2B-Mod 2 Brunner Ditch Modified 100-yR | Channel Improvement with | & \\1py' i worth $20M for Excavation|  $227.40M $471.64M 207 58 benefits, this project assumes $95.77M $245.60M 2.56 n/a 9, if Project BR-3B-Mod| 3, if Project BR-3B-
Inline Mitigation . L . . . . . CAN be done Mod CAN be done
to Widen Existing Brunner Ditch BR-3B is built prior to this
project
Divert Chocolate Bayou flow to improved
Brunner Ditch by widening existing Has common element of BR-
. Unmodified from Channel Improvement with | Brunner Ditch, reversing grade of unnamed 2B. For marginal cost, this 3, if Project BR-3B-Mod| 3, if Project BR-3B-
-3 Cl .. - . L . . $93. . . - . $93. h . .
BR-3B Brunner Ditch Originally Proposed 100-YR Inline Mitigation Chocolate Bayou tributary, and connecting $93.74M $174.14M 186 174 project assumed to be $93.74M S174.14M 186 4 CANNOT be done Mod CANNOT be done
unnamed tributary to existing Brunner constructed before BR-3B
Ditch
Has common element of BR-
. Assumes Local Agency IN-KIND 2B. This modification is a . . . .
BR-3B-Mod Brunner Ditch Modified 100-yR | Channel Improvement with | gp.p 1 0pg Wworth $29M for Excavation to|  $64.74M $174.14M 2.6 174 modification of BR-3B to $64.74M $174.14M 2.6 n/a 3. if Project BR-38-Mod) 3, if Project BR-3B-
Inline Mitigation . . . . CAN be done Mod CAN be done
Widen Existing Brunner Ditch accoount for In-Kind
services
Klotz Associates Project No. 0259.014.000
September 2009 X Table 9-3
1:10259.014.000\06.00 Work Products\Report Tables\Section 9 extra Tables Flash Drive-Aug 15.xIsTable 9-4 Page 2 of 2 Brazoria County



Chocolate Bayou Watershed Flood Control Study

Table 9-4 Summary of Characteristics of Recommended Projects

klotz()associates

Design Level for . G Chafmel'Top Width Recommende'd Total Pond Volume for Land Acquisition
Design Level of . . After Widening for Average Top Width . . e e Total Length of Improved, .
Conveyance Diversion Pond Diversion Ponds, Mitigation . Requirements
. . .. . Channel Bypass . Conveyance Improvement |of Channels for Land Modified, Extended and New .
Project ID Location Description Improvement Projects . . Design . e . . e e . Ponds, or Extra Channel . without
q . Flow for Diversion including in-line detention | Acquisition including . epe e Channel as appropriate to .
or Design Capacity of . Frequency s e e . 5 Volume for Inline Mitigation . ks maintenance berms
x Projects mitigation if used but without | 30-ft Maintenance Project (miles)(note 1)
Siphons . (ac-ft) (note 1) (ac) (note 1)
maintenance berms (ft) Berms
BR-2B Brunner Ditch Segment | Widening of Existing Brunner Ditch; Northward Extension and Realignment of 100-YR N/A N/A 356 420 3886 11.7 592
West Fork Segment Ditch to Intercept Flow From West Fork, North and South Hayes Creeeks near 100-YR N/A N/A 182 250 529 8.7 257
North Hayes Segment Confluence with Chocolate Bayou; Improve Conveyance of West Fork, North 100-YR N/A N/A 167 230 202 5.3 145
South Hayes Segement Hayes, and South Hayes to 100-Yr 100-YR N/A N/A 145 210 326 6.5 162
Total 4943 32.2 1155
BR-2B Mod | Brunner Ditch Segment | Same as BR-2B except no conveyance improvements made for North and South 100-YR N/A N/A 356 420 3055 11.7 592
West Fork Segment Hayes Creeks 100-YR N/A N/A 182 250 529 8.7 257
Total 3584 20 848
BR-3B Brunner Ditch Segment Widening of Existir.lg Br}lnper D?tch; Extension to Northeast to Capture Flovs{ from 100-YR N/A N/A 313 380 1730 54 237
Chocolate Bayou via Existing Ditch with Reversed Grade; Use Inline Detention to
Extension Segment Mitigate 100-YR N/A N/A 313 380 1090 3.4 149
Total 2820 8.8 237
Chocolate Bavou Conveyance Improvement by Widening and Depending using Inline Detention from
CV-16 . . 4 Upstream End of East Fork of Chocolate Bayou to Vicinity of Saltwater Barrier in 2-YR N/A N/A 169 230 1866 25.5 709
including East Fork
Chocolate Bayou
Conveyance Improvement by Widening and Depending using Inline Detention from
CV-16-Mod East Fork Upstream End of East Fork of Chocolate Bayou to Vicinity of confluence of 100-YR N/A N/A 169 230 722 8.1 225
Chocolate Bayou and South Hayes Creek
Conveyance Improvement by Widening and Depending with Inline Detention from
Cv-28 West Fork Brazoria County line along West Fork to Confluence with Chocolate Bayou YR N/A N/A 161 230 343 8.7 234
CV-28-Mod | st Fog(oﬁ; gort Bend |\ pproximate 2-mi Extension of CV-28 into Fort Bend County and Arcola Arca 2Yr N/A N/A 161 230 79 2.0 54
DP-13 Ditch C-12 Diversion Ponds N/A 2Yr 5-YR N/A N/A 76 N/A 23
DP-18 Ditch C-12 Diversion Ponds N/A 5-YR 10-YR N/A N/A 48 N/A 15
SI-1 West Fork Trib A Siphon, Mitigation Pond and Upstream Channel Conveyance Improvement 100-YR N/A N/A 150 210 1517 1.3 288
SI-2 West Fork Trib B Siphon, Mitigation Pond and Upstream Channel Conveyance Improvement 100-YR N/A N/A 185 250 737 1.3 159
SI-3 East Fork Trib A Siphon, Mitigation Pond and Upstream Channel Conveyance Improvement 100-YR N/A N/A 160 220 808 1.8 178
SI-4 East Fork Trib B Siphon, Mitigation Pond and Upstream Channel Conveyance Improvement 100-YR N/A N/A 65 130 183 1.6 51
SI-5 Ditch C12 Siphon, Mitigation Pond and Upstream Channel Conveyance Improvement 100-YR N/A N/A 85 150 2179 1.1 406
Note 1: For modified projects, pond volume and land acquisition requirements estimated by prorationing of channel length in modified project to length in full project
Klotz Associates Project No. 0259.014.000 Table 9-4
September 2009 Page 1 of 1 Brazoria County
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TABLE 2-1

POINT RAINFALL AMOUNT (INCIHES) FOR
VARYING DURATIONS AND FREQUENCIES
IN BRAZORIA COUNTY, TEXAS

) _ Ruindal] Frequency

Duration 2-vr S-yr 10-yr 25y 30-yr 160-yr
S-mmute 0.57 0.64 0.69 0.78 084 0.91
15-minute 1.21 1.38 1.51 171 1.86 2.02
A0-minute 235 2.87 3.24 378 4,20 4.62

2-hour 2.85 375 433 500 360 6.20 _
3-how 3.30 4,10 4,90 5.40 6.30 715

6-haur 370 5.00 585 6.83 7.80 8.75
12-hour 4.40 6.00 7.25 8.30 8.0 10.75
24-hour 5.10 7.00 8.55 0.95 1130 13.00

P - Total precipitation {inches)
1 = Intensity (inches/hr.)

Source: TP-40 (24 hour) and Hydro-35 (5-60 minules)

Equatons for Brazoria County Intensity-Duration Curves (valid between 5 and 1440
Trinutes)

_ Rewurn

Period Equation

(Ycars)
2 I=755/(t—14.7)~0.807
5 [=X2E/(t—1693"0.775
10 I=88.1/(t+-184)"0.756
25 [-1008/(1+ 190170753

=

DEVELOPED FROM 1P-30 AND HYDRO-35

[NTENSITY (TN, /HR.)

| _
il
|
m _
10 100 1000 16600
DURATION I WINUTES
RAINFALL INTENSTTY/DURATION CURVES FOR BRAZORIA COUNTY, TEXAS
FIGURE 2-7 _ _

50 [=1073/(t~19.8)"0.742
100 1=12027(t 213)1+0.74]

1= Rinfall Intensity, inches/hour
= Rainfall Duration, minuies

Brazoria County Dranage Crileria Manual November 2003

klotz(ipassociates
|
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CURVES FOR BRAZORES COUNTY

Source: Brazar'a Gounly Drainage Criteria Manua' |
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