












TABLE 1 - HEC-HMS Input Summary

DA

Node Acre Sq Mi Ia CN % Imp TC (Lag) Ia CN % Imp TC (Lag) Ia CN % Imp TC (Lag)

A-1N 21.54 0.0337 0.50 80 26.0 9.84 0.25 89 75.0 9.84 0.25 89 75.0 9.84

A-1S 30.01 0.0469 0.30 87 67.0 8.64 0.27 88 70.0 8.64 0.27 88 70.0 8.64

A-2 11.83 0.0185 0.20 91 85.0 5.40 0.15 93 94.0 5.40 0.15 93 94.0 5.40

A-3N 4.07 0.0064 0.67 75 5.0 8.50 0.50 80 28.0 8.50 0.50 80 28.0 8.50

A-3S 9.47 0.0148 0.63 76 7.0 11.30 0.63 76 7.0 11.30 0.63 76 7.0 11.30

A-4 21.24 0.0332 0.53 79 20.0 13.02 0.30 87 65.0 13.02 0.22 90 78.0 13.02

A-5 24.53 0.0383 0.56 78 18.0 6.30 0.53 79 24.0 6.30 0.47 81 32.0 6.30

A-6 21.67 0.0339 0.60 77 6.0 8.16 0.60 77 6.0 8.16 0.60 77 6.0 8.16

A-7 25.49 0.0398 0.63 76 10.0 15.60 0.60 77 12.0 15.60 0.60 77 12.0 15.60

IP 28.06 0.0438 0.50 80 16.0 13.32 0.27 88 75.0 13.32 0.27 88 75.0 13.32

OF-2 68.10 0.1064 0.47 81 36.0 9.36 0.47 81 36.0 9.36 0.47 81 36.0 9.36

OF-3 74.79 0.1169 0.70 74 7.0 16.20 0.70 74 7.0 16.20 0.53 79 23.0 16.20

Inflow Divert Vol Flow Vol Flow Vol Flow Vol Flow OUTFALL-2

(cfs) (cfs) (ac-ft) (cfs) (ac-ft) (cfs) (ac-ft) (cfs) (ac-ft) (cfs)

0 0 0.0 0 0.0 0 0.0 0 0.0 0

20 0 0.5 2 0.7 4 4.7 1 0.9 40

35 0 1.6 5 1.5 9 9.4 2 1.8 60

40 0 3.0 12 2.2 16 14.2 4 2.7 90

50 0 4.6 30 2.9 30 18.9 6 3.6 250

55 0 6.6 60 3.6 42 23.6 10 4.5 500

65 0 9.0 100 4.4 55 26.0 12 5.0 600

70 10 11.7 200 5.0 60

80 15 14.7 300 5.3 160

85 20

100 30

200 45

300 60

400 80

500 90

ProposedArea Existing Ultimate

Diversion BW (Exist) BW (Prop) Res 1 (Prop) Res 2 (Ult)
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TABLE 2 - Phase-0 (Interim) Cost Estimate

Bid Item Spec. Description Unit Unit Cost Quantity Cost

1 P-100 Mobilization LS $65,492.49 1 $65,492.49

2 P-151 Remove Asphalt Pavement & Base SY $5.00 2,712 $13,557.78

3 P-151 Abandon Storm Pipe LF $10.00 100 $1,000.00

4 P-151 Relocate Maintenance Shed EA $15,000.00 1 $15,000.00

5 P-152 Unclassified Excavation CY $5.00 73,511 $367,555.00

6 P-155 6" Lime Treated Subgrade SY $2.50 863 $2,156.67

7 P-155 Lime TON $120.00 14 $1,677.02

8 P-156 SWPPP LS $10,000.00 1 $10,000.00

9 P-247 8" Aggregate Base Course (247 TY-A GR-2) SY $35.00 863 $30,193.33

10 P-403 2" Bituminous Surface TON $120.00 91 $10,891.34

11 D-432 Riprap (Stone Common)(Dry)(18") CY $50.00 389 $19,436.11

12 D-701 30" Reinforced Concrete Pipe (Class III) LF $125.00 692 $86,500.00

13 D-701 48" Reinforced Concrete Pipe (Class III) LF $150.00 59 $8,850.00

14 D-751 Pre-Cast Reinforced Concrete Inlets EA $5,000.00 1 $5,000.00

15 D-752 Safety End Treatment (SET) (4:1) EA $5,000.00 4 $20,000.00

16 T-901 Seeding AC $1,500.00 10 $15,000.00

17 T-904 Sodding SY $3.75 6,300 $23,625.00

18 T-905 Soil Retention Blanket - Class 1, Type B SY $1.50 16,322 $24,482.67

$672,310

15% $100,846

$773,156

8% $61,852

5% $38,658

6% $46,389

1% $7,732

60 $37,920

$970,000

Survey/Geotech

Construction Phase & Closeout

Construction Material Testing

 Oversight/RPR (Days)

Total Base Bid  Probable Project Cost

Construction Subtotal

Contingency

Total Base Bid Construction Cost

Design Phase
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TABLE 3 - HEC-HMS Output Summary (100-yr)

NODE DA (sq mi) Peak Q (cfs) Vol (in) NODE DA (sq mi) Peak Q (cfs) Vol (in) NODE DA (sq mi) Peak Q (cfs) Vol (in) NODE DA (sq mi) Peak Q (cfs) Vol (in)

A-1N 0.0337 129.1 5.11 A-1N 0.0337 129.1 5.11 A-1N 0.0337 150.5 6.48 A-1N 0.0337 150.5 6.48

A-1S 0.0469 216.1 6.30 A-1S 0.0469 216.1 6.30 A-1S 0.0469 217.7 6.38 A-1S 0.0469 217.7 6.38

A-2 0.0185 99.3 6.64 A-2 0.0185 99.3 6.64 A-2 0.0185 99.9 6.75 A-2 0.0185 99.9 6.75

A-3N 0.0064 22.0 4.11 A-3N 0.0064 22.0 4.11 A-3N 0.0064 26.0 5.15 A-3N 0.0064 26.0 5.15

A-3S 0.0148 46.7 4.27 A-3S 0.0148 46.7 4.27 A-3S 0.0148 46.7 4.27 A-3S 0.0148 46.7 4.27

A-4 0.0332 108.6 4.88 A-4 0.0332 108.6 4.88 A-4 0.0332 129.1 6.27 A-4 0.0332 132.3 6.54

A-5 0.0383 159.9 4.75 A-5 0.0383 159.9 4.75 A-5 0.0383 165.4 4.98 A-5 0.0383 173.6 5.32

A-6 0.0339 123.8 4.34 A-6 0.0339 123.8 4.34 A-6 0.0339 123.8 4.34 A-6 0.0339 123.8 4.34

A-7 0.0398 107.7 4.35 A-7 0.0398 107.7 4.35 A-7 0.0398 110.9 4.50 A-7 0.0398 110.9 4.50

Buffalo Wallow 0.1244 173.3 4.87 Buffalo Wallow 0.0469 144.3 6.29 Buffalo Wallow 0.0469 148.9 6.37 Buffalo Wallow 0.0469 148.9 6.37

Diversion 0.1244 385.0 4.92 IP 0.0438 142.6 4.88 IP 0.0438 171.1 6.45 IP 0.0438 171.1 6.45

IP 0.0438 142.6 4.88 Junction-1 0.0681 189.7 5.64 Junction-1 0.0681 198.0 5.80 Junction-1 0.0681 198.0 5.80

Junction-1 0.1456 214.2 4.77 Junction-2 0.1839 432.6 3.81 Junction-2 0.1839 433.5 4.15 Junction-2 0.1839 407.6 4.14

Junction-2 0.1064 431.5 5.40 Junction-3 0.2356 632.0 4.18 Junction-3 0.2356 653.7 4.65 Junction-3 0.0517 229.4 6.62

Junction-3 0.1581 712.3 5.87 Junction-4 0.3908 982.1 4.20 Junction-4 0.3908 1006.7 4.51 Junction-4 0.3908 926.9 4.82

Junction-4 0.3133 1062.2 5.06 OF-2 0.1064 431.5 5.40 OF-2 0.1064 431.5 5.40 OF-2 0.1064 431.5 5.40

OF-2 0.1064 431.5 5.40 OF-3 0.1169 291.8 4.08 OF-3 0.1169 291.8 4.08 OF-3 0.1169 343.3 4.95

OF-3 0.1169 291.8 4.08 Out-1 (RV) 0.1079 234.9 5.17 Out-1 (RV) 0.1079 246.0 5.32 Out-1 (RV) 0.1079 246.0 5.32

Out-1 (RV) 0.1854 312.8 4.68 Out-2 (16) 0.4247 1049.1 4.21 Out-2 (16) 0.4247 1074.4 4.49 Out-2 (16) 0.4247 967.5 4.78

Out-2 (16) 0.3472 1127.9 4.99 Reach-0 0.0398 105.0 4.35 Reach-0 0.0398 108.1 4.49 Reach-0 0.0398 108.1 4.49

Reach-0 0.0398 105.0 4.35 Reach-1 0.0681 187.5 5.64 Reach-1 0.0681 195.6 5.80 Reach-1 0.0681 195.6 5.80

Reach-1 0.1456 214.0 4.77 Reach-2 0.0064 20.6 4.10 Reach-2 0.0064 24.4 5.14 Reach-2 0.0064 24.4 5.14

Reach-2 0.0064 20.6 4.10 Reach-3 0.0337 126.6 5.10 Reach-3 0.0337 147.9 6.47 Reach-3 0.0337 147.9 6.47

Reach-3 0.0337 127.2 5.09 Reach-4 0.0775 4.8 1.63 Reach-4 0.0775 7.5 2.43 Reach-4 0.0775 7.5 2.43

Reach-4 0.0438 141.1 4.87 Reach-5 0.1839 428.0 3.81 Reach-5 0.1839 428.8 4.14 Reach-5 0.1839 373.9 4.12

Reach-5 0.1064 427.0 5.40 Reach-6 0.0185 96.4 6.64 Reach-6 0.0185 97.1 6.75 Reach-6 0.0185 97.1 6.75

Reach-6 0.0185 177.2 10.30 Reach-7 0.2356 622.7 4.18 Reach-7 0.2356 645.1 4.64 Reach-7 0.0517 225.4 6.61

Reach-7 0.1581 702.1 5.86 Reach-8 0.3908 982.1 4.20 Reach-8 0.3908 1006.7 4.51 Reach-8 0.3908 926.9 4.81

Reach-8 0.3133 1062.2 5.06 Reservoir-1 0.0775 4.8 1.63 Reservoir-1 0.0775 7.5 2.43 Reservoir-1 0.0775 7.5 2.43

Reservoir-2 0.1839 407.6 4.14

Vol (ac-ft) In (cfs) Out (cfs) Vol (ac-ft) In (cfs) Out (cfs) Vol (ac-ft) In (cfs) Out (cfs) Vol (ac-ft) In (cfs) Out (cfs)

BW 11.0 385.0 173.3 BW 5.3 216.1 144.3 BW 5.3 217.7 148.9 BW 5.3 217.7 148.9

Res-1 16.2 268.6 4.8 Res-1 20.6 318.7 7.5 Res-1 20.6 318.7 7.5

In (cfs) Out (cfs) Divert (cfs) Res-2 4.2 433.5 407.6

Diversion 472.2 385.0 87.2

PROPOSED (100-Yr) ULTIMATE (100-Yr)EXISTING (100-Yr) INTERIM {Phase-0} (100-Yr)
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TABLE 4 - HEC-HMS Output Summary (10-yr)

NODE DA (sq mi) Peak Q (cfs) Vol (in) NODE DA (sq mi) Peak Q (cfs) Vol (in) NODE DA (sq mi) Peak Q (cfs) Vol (in) NODE DA (sq mi) Peak Q (cfs) Vol (in)

A-1N 0.0337 77.9 3.08 A-1N 0.0337 77.9 3.08 A-1N 0.0337 100.2 4.30 A-1N 0.0337 100.2 4.30

A-1S 0.0469 142.3 4.14 A-1S 0.0469 142.3 4.14 A-1S 0.0469 144.1 4.21 A-1S 0.0469 144.1 4.21

A-2 0.0185 66.7 4.45 A-2 0.0185 66.7 4.45 A-2 0.0185 67.5 4.55 A-2 0.0185 67.5 4.55

A-3N 0.0064 12.0 2.25 A-3N 0.0064 12.0 2.25 A-3N 0.0064 15.8 3.12 A-3N 0.0064 15.8 3.12

A-3S 0.0148 25.9 2.38 A-3S 0.0148 25.9 2.38 A-3S 0.0148 25.9 2.38 A-3S 0.0148 25.9 2.38

A-4 0.0332 64.1 2.89 A-4 0.0332 64.1 2.89 A-4 0.0332 84.8 4.11 A-4 0.0332 88.3 4.36

A-5 0.0383 93.9 2.78 A-5 0.0383 93.9 2.78 A-5 0.0383 99.0 2.98 A-5 0.0383 106.7 3.26

A-6 0.0339 69.5 2.43 A-6 0.0339 69.5 2.43 A-6 0.0339 69.5 2.43 A-6 0.0339 69.5 2.43

A-7 0.0398 60.0 2.45 A-7 0.0398 60.0 2.45 A-7 0.0398 62.7 2.57 A-7 0.0398 62.7 2.57

Buffalo Wallow 0.1244 74.2 3.04 Buffalo Wallow 0.0469 47.1 4.13 Buffalo Wallow 0.0469 48.1 4.20 Buffalo Wallow 0.0469 48.1 4.20

Diversion 0.1244 234.9 3.08 IP 0.0438 84.1 2.88 IP 0.0438 113.6 4.27 IP 0.0438 113.6 4.27

IP 0.0438 84.1 2.88 Junction-1 0.0681 68.3 3.57 Junction-1 0.0681 72.0 3.70 Junction-1 0.0681 72.0 3.70

Junction-1 0.1456 93.7 2.94 Junction-2 0.1839 267.3 2.26 Junction-2 0.1839 268.0 2.51 Junction-2 0.1839 219.6 2.50

Junction-2 0.1064 266.7 3.34 Junction-3 0.2356 392.3 2.51 Junction-3 0.2356 414.4 2.89 Junction-3 0.0517 153.6 4.43

Junction-3 0.1581 445.7 3.63 Junction-4 0.3908 577.4 2.45 Junction-4 0.3908 601.6 2.70 Junction-4 0.3908 487.6 2.96

Junction-4 0.3133 631.0 3.00 OF-2 0.1064 266.7 3.34 OF-2 0.1064 266.7 3.34 OF-2 0.1064 266.7 3.34

OF-2 0.1064 266.7 3.34 OF-3 0.1169 157.1 2.23 OF-3 0.1169 157.1 2.23 OF-3 0.1169 203.6 2.95

OF-3 0.1169 157.1 2.23 Out-1 (RV) 0.1079 123.3 3.16 Out-1 (RV) 0.1079 131.1 3.28 Out-1 (RV) 0.1079 131.1 3.28

Out-1 (RV) 0.1854 151.6 2.83 Out-2 (16) 0.4247 610.7 2.45 Out-2 (16) 0.4247 635.4 2.68 Out-2 (16) 0.4247 505.9 2.92

Out-2 (16) 0.3472 664.3 2.95 Reach-0 0.0398 58.4 2.45 Reach-0 0.0398 61.1 2.56 Reach-0 0.0398 61.1 2.56

Reach-0 0.0398 58.4 2.45 Reach-1 0.0681 68.2 3.57 Reach-1 0.0681 72.0 3.70 Reach-1 0.0681 72.0 3.70

Reach-1 0.1456 93.6 2.94 Reach-2 0.0064 11.2 2.25 Reach-2 0.0064 14.8 3.12 Reach-2 0.0064 14.8 3.12

Reach-2 0.0064 11.2 2.25 Reach-3 0.0337 76.3 3.08 Reach-3 0.0337 98.7 4.29 Reach-3 0.0337 98.7 4.29

Reach-3 0.0337 76.6 3.07 Reach-4 0.0775 2.3 0.76 Reach-4 0.0775 3.9 1.37 Reach-4 0.0775 3.9 1.37

Reach-4 0.0438 83.2 2.87 Reach-5 0.1839 264.3 2.25 Reach-5 0.1839 264.9 2.51 Reach-5 0.1839 198.3 2.49

Reach-5 0.1064 263.6 3.34 Reach-6 0.0185 64.6 4.45 Reach-6 0.0185 65.3 4.55 Reach-6 0.0185 65.3 4.55

Reach-6 0.0185 118.6 6.61 Reach-7 0.2356 386.3 2.51 Reach-7 0.2356 408.4 2.89 Reach-7 0.0517 151.1 4.42

Reach-7 0.1581 439.7 3.63 Reach-8 0.3908 577.4 2.45 Reach-8 0.3908 601.6 2.70 Reach-8 0.3908 487.6 2.96

Reach-8 0.3133 631.0 3.00 Reservoir-1 0.0775 2.3 0.77 Reservoir-1 0.0775 3.9 1.38 Reservoir-1 0.0775 3.9 1.38

Reservoir-2 0.1839 219.6 2.50

Vol (ac-ft) In (cfs) Out (cfs) Vol (ac-ft) In (cfs) Out (cfs) Vol (ac-ft) In (cfs) Out (cfs) Vol (ac-ft) In (cfs) Out (cfs)

BW 7.5 234.9 74.2 BW 3.8 142.3 47.7 BW 4 144.1 48.1 BW 4 144.1 48.1

Res-1 10.1 160.4 2.3 Res-1 14.1 212.0 3.9 Res-1 14.1 212.0 3.9

In (cfs) Out (cfs) Divert (cfs) Res-2 3.4 268.2 219.6

Diversion 294.0 234.9 59.1

EXISTING (10-Yr) PROPOSED (10-Yr) ULTIMATE (10-Yr)INTERIM {Phase-0} (10-Yr)
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TABLE 5 - HEC-HMS Output Summary (2-yr)

NODE DA (sq mi) Peak Q (cfs) Vol (in) NODE DA (sq mi) Peak Q (cfs) Vol (in) NODE DA (sq mi) Peak Q (cfs) Vol (in) NODE DA (sq mi) Peak Q (cfs) Vol (in)

A-1N 0.0337 38.1 1.54 A-1N 0.0337 38.1 1.54 A-1N 0.0337 59.0 2.53 A-1N 0.0337 59.0 2.53

A-1S 0.0469 82.1 2.39 A-1S 0.0469 82.1 2.39 A-1S 0.0469 83.9 2.45 A-1S 0.0469 83.9 2.45

A-2 0.0185 40.0 2.66 A-2 0.0185 40.0 2.66 A-2 0.0185 40.9 2.76 A-2 0.0185 40.9 2.76

A-3N 0.0064 4.7 0.93 A-3N 0.0064 4.7 0.93 A-3N 0.0064 7.8 1.58 A-3N 0.0064 7.8 1.58

A-3S 0.0148 10.5 1.02 A-3S 0.0148 10.5 1.02 A-3S 0.0148 10.5 1.02 A-3S 0.0148 10.5 1.02

A-4 0.0332 30.0 1.40 A-4 0.0332 30.0 1.40 A-4 0.0332 48.7 2.37 A-4 0.0332 52.4 2.58

A-5 0.0383 43.2 1.32 A-5 0.0383 43.2 1.32 A-5 0.0383 47.7 1.47 A-5 0.0383 54.3 1.69

A-6 0.0339 28.9 1.05 A-6 0.0339 28.9 1.05 A-6 0.0339 28.9 1.05 A-6 0.0339 28.9 1.05

A-7 0.0398 24.9 1.08 A-7 0.0398 24.9 1.08 A-7 0.0398 26.9 1.16 A-7 0.0398 26.9 1.16

Buffalo Wallow 0.1244 27.6 1.64 Buffalo Wallow 0.0469 20.6 2.39 Buffalo Wallow 0.0469 21.6 2.45 Buffalo Wallow 0.0469 21.6 2.45

Diversion 0.1244 115.5 1.66 IP 0.0438 39.0 1.37 IP 0.0438 66.6 2.51 IP 0.0438 66.6 2.51

IP 0.0438 39.0 1.37 Junction-1 0.0681 27.5 1.95 Junction-1 0.0681 31.5 2.06 Junction-1 0.0681 31.5 2.06

Junction-1 0.1456 34.4 1.54 Junction-2 0.1839 137.3 1.17 Junction-2 0.1839 137.8 1.29 Junction-2 0.1839 71.1 1.29

Junction-2 0.1064 137.1 1.75 Junction-3 0.2356 203.9 1.31 Junction-3 0.2356 223.5 1.56 Junction-3 0.0517 91.7 2.64

Junction-3 0.1581 238.8 1.90 Junction-4 0.3908 272.9 1.20 Junction-4 0.3908 294.0 1.36 Junction-4 0.3908 229.0 1.55

Junction-4 0.3133 307.6 1.46 OF-2 0.1064 137.1 1.75 OF-2 0.1064 137.1 1.75 OF-2 0.1064 137.1 1.75

OF-2 0.1064 137.1 1.75 OF-3 0.1169 60.3 0.93 OF-3 0.1169 60.3 0.93 OF-3 0.1169 96.4 1.45

OF-3 0.1169 60.3 0.93 Out-1 (RV) 0.1079 50.4 1.63 Out-1 (RV) 0.1079 57.0 1.72 Out-1 (RV) 0.1079 57.0 1.72

Out-1 (RV) 0.1854 58.4 1.44 Out-2 (16) 0.4247 284.4 1.19 Out-2 (16) 0.4247 305.6 1.33 Out-2 (16) 0.4247 240.2 1.51

Out-2 (16) 0.3472 319.1 1.42 Reach-0 0.0398 24.1 1.07 Reach-0 0.0398 26.1 1.16 Reach-0 0.0398 26.1 1.16

Reach-0 0.0398 24.1 1.07 Reach-1 0.0681 27.5 1.95 Reach-1 0.0681 31.5 2.06 Reach-1 0.0681 31.5 2.06

Reach-1 0.1456 34.4 1.54 Reach-2 0.0064 4.3 0.93 Reach-2 0.0064 7.2 1.57 Reach-2 0.0064 7.2 1.57

Reach-2 0.0064 4.3 0.93 Reach-3 0.0337 37.2 1.54 Reach-3 0.0337 57.8 2.53 Reach-3 0.0337 57.8 2.53

Reach-3 0.0337 37.4 1.54 Reach-4 0.0775 1.1 0.36 Reach-4 0.0775 1.8 0.66 Reach-4 0.0775 1.8 0.66

Reach-4 0.0438 38.7 1.37 Reach-5 0.1839 135.6 1.16 Reach-5 0.1839 136.1 1.29 Reach-5 0.1839 69.2 1.28

Reach-5 0.1064 135.3 1.75 Reach-6 0.0185 38.7 2.66 Reach-6 0.0185 39.5 2.75 Reach-6 0.0185 39.5 2.75

Reach-6 0.0185 73.8 3.63 Reach-7 0.2356 200.4 1.31 Reach-7 0.2356 219.4 1.55 Reach-7 0.0517 90.0 2.64

Reach-7 0.1581 234.9 1.90 Reach-8 0.3908 272.9 1.20 Reach-8 0.3908 294.0 1.36 Reach-8 0.3908 229.0 1.55

Reach-8 0.3133 307.6 1.46 Reservoir-1 0.0775 1.1 0.36 Reservoir-1 0.0775 1.8 0.66 Reservoir-1 0.0775 1.8 0.66

Reservoir-2 0.1839 71.1 1.29

Vol (ac-ft) In (cfs) Out (cfs) Vol (ac-ft) In (cfs) Out (cfs) Vol (ac-ft) In (cfs) Out (cfs) Vol (ac-ft) In (cfs) Out (cfs)

BW 4.4 115.5 27.6 BW 2.3 82.1 24.9 BW 2.5 83.9 21.6 BW 2.5 83.9 21.6

Res-1 5.0 76.2 1.1 Res-1 8.5 124.4 1.8 Res-1 8.5 124.4 1.8

In (cfs) Out (cfs) Divert (cfs) Res-2 2.1 137.8 71.1

Diversion 153.5 115.5 38.0

EXISTING (2-Yr) PROPOSED (2-Yr) ULTIMATE (2-Yr)INTERIM {Phase-0} (2-Yr)

Klotz Associates Project No.0500.036.002

November 2012

TxDOT Aviation

Fredericksburg, Tx
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Exhibit 3a – HMS Layout (Existing) 
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Exhibit 3b – HMS Layout (Proposed) 
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Exhibit 3c – HMS Layout (Ultimate) 
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