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1. INTRODUCTION

The purpose of this report is to present the results of the Pre-Project Hydrology
Study for four north Mare Island storm drain systems which will be partially retained
to intercept and convey runoff from the proposed Project Zeus Development
project. Based on aerial topographic information prepared by 360 Aerial Surveys
dated August 17, 2016, Vallejo Sanitation and Flood Control District (VSFCD)
record information for the existing storm drain systems and hydrology criteria in the
Solano County Water Agency Hydrology Manual, this Study analyzed pre-project
hydrology and found the peak storm runoff flow rates for four discharge locations
along the east shore of the Mare Island Strait between Ernest D. Wichels Memorial
Causeway and Highway 37.

2. PRE-PROJECT CONDITIONS

The area of Mare Island in Vallejo, CA undergoing planning for the development of
the Project Zeus Development project is bounded by the Ernest D. Wichels
Memorial Causeway (Causeway) and G Street to the south, Highway 37 to the north,
the Mare Island Strait to the east and Azuar Drive to the west. This area was
previously developed with buildings, streets, parking lots and utility infrastructure to
service the needs of the United States Navy in their activities on Mare Island.
Currently, most of the streets, parking lots and utility infrastructure remain in place.
Some of the pavement is partially demolished and broken. The remainder of the
pavement throughout the area is in fair condition and is maintained to provide access
to existing industrial businesses on the west side of Azuar Drive, and to provide
passage from the Causeway and G Street to Highway 37. A number of abandoned
buildings also remain throughout the project site. The buildings range in condition
from highly deteriorated and partially demolished to mostly intact.

The area studied for this analysis encompasses approximately 169 acres and is flat
with slopes on the order of zero to 5% which generally drain from the west along
Azuar Drive eastward to the Mare Island Strait. Outside of the existing streets and
buildings the land is vegetated with grasses, low shrubs and a few trees.

According to the VSFCD record drawings, there are five storm drain systems which
collect runoff from the area of study and discharge it to the Mare Island Strait at 5
separate outfall locations. The outfall locations are identified on Sheets H1A
through H1D in the appendices of this report. The naming convention for the

storm drain systems and areas tributary to them is based on the name of the outfall
(1, 2, 3A, 3B and 4).

The storm drain systems are comprised of a combination of corrugated metal pipe
(CMP), reinforced concrete pipe (RCP), reinforced concrete box, vitrified clay pipe
(VCP) and transite pipe. The age of the systems are unknown and they are
speculated to have been modified throughout the years to suit changes in the
development needs of the U.S. Navy. Itis also speculated that due to the notations
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in the record drawings evidencing inaccessibility and sag conditions that the storm
drain systems are generally in poor condition. Also based on notation in the record
drawings there appears to be a connection between System 1 and System 2 at LL
Street near Walnut Avenue.

At the north end of the project site, between Azuar Drive, Walnut Avenue, L Street
and Independence Street, the land is lower in elevation than the bounding street
system and requires a pump station to intercept runoff and discharge it to the north
toward the Mare Island Strait. Identified as “SDPS-15" on Sheet H1C of this report,
this pump station is located at the north end of Independence Street near the
eastbound off-ramp of Highway 37 and discharges to the Mare Island Strait through
the pipe system tied to Outfall 1, seen on Sheet HIA. A second pump station,
“SDPS-14” on Sheet H1C, intercepts runoff from a low area behind an existing
building located at the corner of L. Street and Walnut Avenue.

3. HYDROLOGY CALCULATIONS

3.1

3.2

Hvdrology Methodology and Standards, Rational Method

The Study was based on the Solano County Water Agency (SCWA) Hydrology
Manual (Hydrology Manual). The study was performed using the 15-year design
storm and the Rational Method.

The Rational Method was used to calculate the pre-project peak flow of runoff from
the site. Drainage areas were calculated using AutoCAD. Weighted runoff
coefficients were calculated based on amounts of roof and pavement versus
vegetated land within the drainage areas. Rainfall intensities were based on the
criteria specified by the Hydrology Manual for time of concentration and rainfall.

The terms of the Rational Method are defined as follows:
Q=CIA
Where:
Q = Flow Rate (cubic feet per second, cfs)
C = Runoff Coefficients
I = Rainfall Intensity (inches per hout, in/hr)

A = Tributary Area (acres, ac)

Runoff Coefficient

The runoff coefficients used in this report come from the standards issued by the
SCWA Hydrology Manual. From Table 3-2, C=0.85 was used for impervious (roof
and pavement) areas and C=0.30 was used for vegetated areas. A weighted runoff
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coefficient was calculated using the terms below:
Weighted Runoff Coefficients are defined as follows:

C1A1+ C2A2+ C3A3 ...
A1 + A2 + As...

C weighted =

3.3 Rainfall Intensity

Intensities for a 15-year frequency storm event come from the mean annual
precipitation (MAP) from Figure 2-2, and the time of concentration.

Time of Concentration was calculated as follows:
T. =Ty (overland flow) + T. (channelized flow) + T}, (pipe flow)
Where:
T. = total time (minutes)
To (overland flow) = initial time of concentration (minutes)
T. (channelized flow) = channelized flow travel time (minutes)
T, (pipe flow) = pipe flow travel time (minutes)
The initial time of concentration was calculated using Equation3-2 from the

Hydrology Manual, or 5 minutes, whichever was greater. Equation 3-2 is defined as
follows:

——*(185-16.5* () (Equation 3 — 2)
(80 x S /2)

Channelized flow travel time and pipe flow travel time were calculated from
Manning’s Equation in conjunction with hand calculations, Express software, and
Excel.

3.4 Pipe Capacity

Pipe Capacities were calculated using a computer program, AutoCAD Express Tools
(Express). Pipe parameters (diameter, slope, manning’s roughness coefficient, etc.),
were input into Express and the program calculated pipe capacity based on
Manning’s Formula.

The pipe parameters were based upon existing data for the storm drain systems
including pipe type, diameter, and invert elevations where they were available. If
data was unavailable for the pipe systems, it was assumed they were reinforced
concrete pipe at a minimum slope of 0.5%.
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3.5 Pump Stations

For the purposes of this study, it was assumed that the peak flow of runoff from the
area tributary to the pump stations was automatically discharged, at the rate at which
it arrived, into the storm drain systems downstream of the pump stations.

4. RESULTS

The following are the results of the hydrologic calculations for the Pre-Project conditions of
the Project Zeus Development site:

Peak Runoff, 15-Year Storm Event

Point of Concentration Peak Runoff
(P.0.C) 15-Year Storm Event
(cubic feet per second; cfs)

Outfall 1 52.07
Outfall 2 63.74

Outfall 3A 2.74

Outfall 3B 23.20

P.O.C. 4-1* 4.00

P.O.C. 4-2* 6.39

P.O.C. 4-3* 1.88

*Because System 4 primarily serves property outside of the project site, peak flow rates were calculated at the 3 potential locations of
connection to System 4 rather than determining the peak runoff for the entire system at Outfall 4 or the capacity of the pipe at Outfall 4.

Outfall Pipe Capacity

Outfall* Pipe Size and Type Pipe Capacity
(cubic feet per second; cfs)
Outfall 1 30” Reinforced Concrete Pipe 14.65
Outfall 2 36” Reinforced Concrete Pipe 20.02
Outfall 3A 18” Corrugated Metal Pipe 2.10
Outfall 3B 30” Reinforced Concrete Pipe 13.77

*Because System 4 primarily serves property outside of the project site, peak flow rates were calculated at the 3 potential locations of
connection to System 4 rather than determining the peak runoff for the entire system at Outfall 4 or the capacity of the pipe at Outfall 4.

As seen in the results for Peak Runoff and Outfall Pipe Capacity, each of the outfalls is
under capacity to convey peak flows from a 15-year storm event. In the event that a 15-year
storm event occurs, it is anticipated that runoff will back up and be detained within in each
of the storm drain systems and as inundation in the surrounding land, until such time that
storm intensities decrease and runoff is allowed to be released at or below the capacity of the
outfall pipe.
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Table 3-4A. Solano County Design Rainfall for San Francisco Bay Drainage Region

2-Year Return Period
MAP | & Min |10 Min| 15 Min{30 Min} (Hc | 28Hr | 38 [ 6Hr [ 12Hr] | Day| 2Day| 3Day | 4Day [ 5 Day] 6 Day | 8 Day ] 10 day| 5 Day] 20 Day] 30 Day] 60 Day] Year
14 | 013 018 o021 028 038 051 061 082 11l 149 195 204 230 248 267 298 331 387 465 513 154 136
15 | 014 019 022 030 041 055 065 08 118 159 207 219 247 267 287 321 357 416 497 550 811 1458
16 | 01 020 024 032 043 059 070 094 126 170 230 234 264 285 307 344 382 445 520 587 868 1555
17_| 016 021 025 034 046 062 074 100 L34 LBL 232 249 281 305 337 367 407 474  S61 626 935 1653
18 | 017 023 027 036 049 066 078 106 142 191 245 264 297 324 347 391 433 503 593 66l 982 (750
19 | 018 024 028 038 052 070 08 LIl 150 202 257 279 114 343 367 414 458 533 625 698 1039 {847
20 ] 009 025 030 040 054 073 087 107 LS8 213 170 294 331 362 387 437 485 562 657 735 1096 1944
22 | 021 028 033 044 060 081 096 129 174 234 294 324 365 400 427 48 534 620 721 809 1210 2130
24 | 022 030 036 048 065 088 105 141 190 255 309 354 399 438 467 530 584 679 735 884 1324 2393
36 | 024 033 030 052 071 095 113 1531 205 276 344 384 433 476 507 576 635 737 549 958 1438 2527
28 | 026 035 042 057 076 102 122 164 221 298 360 414 467 513 547 622 685 786 913 1032 1552 2722
30_| 028 038 045 061 082 110 131 176 237 319 394 444 SOl 551 SBT 669 736 854 978 1106 1666 29.16
32 | 030 040 048 065 087 117 139 158 253 340 419 474 534 539 628 705 786 913 1042 1180 11.80 3111
34 | 032 043 051 069 092 124 148 199 268 361 444 508 568 627 668 761 837 971 1106 1254 1894 3305
36| 034 045 054 073 098 132 157 211 284 383 469 534 602 665 708 BOB 888 1030 (170 1328 2008 3500
38| 036 048 057 077 103 139 166 223 300 404 494 564 636 703 748 BS54 938 1088 1234 1402 2122 3694
a0 | 037 030 060 081 108 146 174 235 316 425 519 594 670 741 738 900 989 1147 1298 1476 2235 3888
45 | 042 057 067 091 122 165 196 264 155 478 582 669 755 836 885 1046 LIS (291 1458 1662 1521 4375

5-Year Return Period
MAP | 5 Min | 10 Min] 15 Min[30Min| 1 Hr | 2Hr | 3Hr | 6Hr | 12 Hr

lDavi 2 Day | 3 Day ! 4Dayj 5 Day L 6 Dav_l 8 Day 10 davhs Daylzo Dayl}{lDaylSﬂDaﬂ Year

14 | 018 025 020 o040 053 072 08 LI5S 155 208 281 293 327 354 38 422 462 533 639 706 1025 1780
15 | 020 0326 032 042 057 077 092 123 166 223 295 315 351 381 410 455 497 574 681 157 1102 19.07
16 | 021 028 034 045 061 082 098 131 177 238 317 336 375 408 438 488 532 614 727 808 1180 2034
17 | 022 030 036 048 065 087 104 140 188 253 335 358 399 435 467 520 567 654 771 850 1257 2162
w 18 | 024 032 038 051 069 092 110 148 199 268 353 380 423 462 495 553 602 695 BI5 9.0 1335 2289

19 0.25 034 0.40 0.54 0,72 0.97 L16 1.56 2,10 2.83 N 4.01 4,47 4.89 5.24 5.86 638 7.35 859 960 1412 24.16

I 026 035 042 057 076 103 122 164 221 298 389 423 471 517 553 619 673 795 903 1001 1490 2543
f:;\ 029 039 046 062 084 LI3 134 181 243 328 425 466 519 571 610 684 743 856 997 1113 1645 27.97
N 031 042 050 068 091 123 146 197 265 357 46l S09 568 625 667 750 814 937 1080 1215 1800 30.52
i 034 046 055 074 099 133 159 214 2885 387 497 552 616 679 724 816 884 1018 1168 1317 1955 33.08
. 037 049 059 079 107 144 L7 230 310 417 533 595 664 733 781 881 954 1098 1256 1419 2110 35.60
“ 039 053 063 085 114 1S4 L8 246 332 447 569 639 712 787 839 947 1025 1179 1344 1521 2265 3814
Y 042 056 067 091 122 164 195 263 354 477 605 682 7.60 B4l 896 1013 1095 1260 1432 1623 24.20 40.69
g 045 060 071 096 129 174 207 279 376 506 641 725 808 895 053 1078 11.66 1340 1520 1725 2575 43.23

047 064 076 102 137 185 220 296 398 536 678 768 857 9350 100 1144 1236 1421 1609 1827 2730 4577
050 067 080 107 145 195 232 3i2 420 566 T4 811 905 1004 1068 1210 13.06 1502 1697 1929 2885 4832
| 052 071 084 113 152 205 244 329 442 596 750 855 953 1058 1125 1275 1377 1582 1785 2031 3040 5086
= 5 ] 0s9 079 095 127 71 231 275 370 498 670 840 962 1073 1193 1268 1439 1553 17.84 2005 2285 34327 57.32

10-Year Return Period

MAP | 5 Min | 10 Min] 15 Min|30 Min] I Hr | 2Hr | 3Hr | 6Hr | 12Hr | 1 Day| 2Day | 3Day | 4Day . 5 Day | 6 Day | 8 Day | 10 day| 15 Day| 20 Day| 30 Day| 60 Day| Yeer
i4 | 022 030 035 047 064 085 102 137 1.85 249 340 354 393 411 442 489 544 623 745 825 1185 2022
15 | 023 o032 038 0S| 068 092 109 147 198 267 362 380 422 441 476 527 585 670 797 885 1274 2167
16 | 025 034 040 054 073 098 LI7 15T 211 285 383 406 450 474 509 565 627 717 848 945 {364 2311
17_| 027 036 043 057 077 104 124 167 235 302 405 432 479 505 542 603 668 764 900 1004 1453 2456
18 | 028 038 045 061 082 L10 131 177 238 320 427 458 508 537 575 641 700 8.1l 951 1064 1543 2600
19 | 030 o040 048 064 D086 116 138 186 251 338 449 484 537 568 608 679 751 859 1002 1123 1633 2745

Ry 20 | 031 04z 050 068 091 122 146 195 264 356 470 510 566 600 642 707 793 906 1054 1183 1722 2859

22 | 034 045 055 074 100 135 160 216 291 391 514 562 624 663 708 791 &75 1000 1157 13.02 1901 3L78

24 | 038 051 060 081 109 147 175 235 307 427 558 614 682 725 774 869 958 1094 1259 1421 208l 3467

) 26 | 041 055 o065 088 L1838 159 189 255 343 462 601 667 740 7.88 841 945 1041 1188 1362 1541 2260 3756

3 28 | 044 059 070 095 127 171 204 275 370 498 645 719 798 851 907 1021 1124 1283 1465 1660 2439 4045
4 30_| 047 063 075 101 136 184 219 294 396 533 638 771 856 9.1¢ 974 1097 12.07 1377 1568 1779 2618 4334
¥ 32 0.50 0.67 0.80 1.08 1.46 1.96 233 3.4 4.23 5.69 732 8.23 9.13 9.77 1040 1173 1290 1471 1670 1898 2797 4622
- 34 | 053 072 085 115 155 208 248 334 449 605 775 875 871 1040 1107 1249 1373 1565 1773 2018 2976 491
U 36| 056 076 090 122 164 220 262 353 475 640 819 927 1029 1102 11731 1325 1456 1660 1876 2137 3156 52.00
% 18| 058 080 095 128 173 233 277 373 502 675 863 979 1087 1165 1239 1401 1539 1754 1979 2256 1335 5489
S 40 | 063 084 100 135 182 245 291 392 528  TA1 906 1031 1145 1228 1306 1477 1632 1848 2082 2375 3514 5778
f;:; 45 | 070 095 113 152 205 275 328 441 594 200 1045 1162 1290 1385 1472 1667 1829 2084 2339 2673 39.62 6500

©~  15-Year Return Period
-.t‘:’_ MAP [ s Min [10 Min[ 15 Min[30Min] 1Hr [ 2Hr [ 38 [ 6Hr {120 ] 1 Day[ 2Dey [ 3Dey [ 4Day | 5Day | 6 Day [ § Day | 10 day| 15 Day] 20 Day| 30 Day] 60 Day] Year
= 14 | 024 032 038 052 069 09 LIl LSO 202 271 373 388 429 460 495 546 589 671 803 890 1269 2150
\ 15 | 026 034 041 055 074 100 L9 160 216 291 397 417 461 496 533 589 634 722 855 955 13.65 23.04

16 | 027 037 044 059 079 107 127 171 230 310 420 445 492 531 570 631 679 773 914 1019 1461 2457
17 | 029 039 047 063 084 113 135 182 245 330 444 474 524 566 607 674 724 824 063 1083 1557 2611
18 | 031 041 049 066 089 120 143 193 259 349 468 502 556 601 644 716 769 875 1024 1148 1653 2765
19 | 032 044 052 070 084 127 151 203 274 368 492 531 587 636 681 759 813 925 1080 1212 17.49 29.18
20 | 034 046 055 074 099 [ 134 155 214 288 388 SI6 559 619 672 718 801 858 976 1135 1276 1845 3072
22 | 038 051 060 081 109 | 147 175 235 317 427 564 617 682 742 793 886 948 1078 1246 1405 2037 3379
24 | 04l 055 066 088 L19 160 191 257 346 465 612 674 746 812 867 971 1038 1179 1356 1534 2229 3686
26 | 044 060 071 096 129 174 207 278 374 504 660 73] 809 883 942 1056 1128 1281 1467 1662 2421 39.03
28 | 048 064 077 103 139 187 222 300 403 543 707 788 872 953 1016 114l 1218 1382 1578 1791 2613 4301
30 | 051 069 082 110 149 200 238 321 432 582 755 845 935 1023 1090 1226 13.07 1484 1689 1919 28.05 46.08
32 | 055 074 088 LIB 159 214 254 342 461 621 803 902 999 1094 1165 1311 1397 1586 1799 2048 2998 4915
34 | s o078 083 125 169 227 270 364 490 659 &S] 959 1062 1164 1239 1396 1487 1687 1910 2177 3190 5222
36 | 061 083 088 133 179 240 286 385 518 698 899 1017 1125 1235 1314 1481 1577 1789 2021 2105 3382 5529
338 | 065 087 104 140 188 254 302 406 547 737 946 1074 1189 1305 1388 1566 1667 1850 2132 2434 3574 5836
40 | 068 092 109 147 198 267 38 428 576 776 994 131 1252 1375 1462 1651 1757 1992 2242 12563 37.66 6144
45 | 077 103 123 166 223 300 358 481 648 873 1114 1274 1410 1551 1648 1863 198] 2246 2519 2884 4246 6012

o

June 1999
T o s SCWA Hydrology
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Table 3-2. Runoff Coefficient for 10-Year Return Frequency®

‘r

Land Use c®
Residential
Apartments/condominiums 0.50 t0 0.70
Single family (6 - 8 units per acre) 0.50 to 0.60
Single family (4 - 6 units per acre) 0.40 to 0.50
Single family (2 - 4 units per acre) 0.30 to 0.40
Single family (1 - 2 units per acre) 0.25t0 0.35
Commercial
Downtown 0.70 t0 0.95
Neighborhood 0.50t0 0.70
Industrial
Light 0.50 to0 0.80
Heavy 0.60 to 0.90
Parks, cemeteries 0.10to0 0.25
Playgrounds 0.20 to 0.35
Railroad yard 0.20 t0 0.35
Unimproved urban areas 0.10 to 0.30
Agricultural/Open Space
Cultivated 0.20 to 0.50
\I Pasturc.e 0.15 to Q.45 W%‘;(;i N
Oak Timber & Brush 0.10 to 0.40 - 0%0
Surface Types e
\ Asphaltic and Concrete 0.70 to 0.95 ké{/(f)\ff v [’ !
Brick 07010085 (088
Roofs 0.75 to 0.95 %v\\c\wu §
Lawns 0.15 t0 0.35 poando
(208
@ For other return periods, adjust C coefficient based on Figure 3-1.
®  For areas with slopes of 1 percent or less, use values in the low end of the
given range; for areas with slopes greater than 1 percent and up to
5 percent, use values in the middle of the given range; for areas with slopes
greater than 5 percent, use values in the high end of the given range.
June 1999 SCWA Hydrology

074\98-04\hydro
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Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

36in RCP

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

101.40 lt{» o generate.
50.00 et cote!

500 - ! COMNBATIO VY

103.90

36.0

Circular

36.0

1

0.015

Circular Concrete

Square edge w/headwall (C)
0.0098, 2, 0.0398, 0.67, 0.5

108.57
10.00
10.00

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted

{7)?65"!"'(61‘3)“

Qpipe (cfs)

Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Monday, Nov 7 2016

22.25
22.25
Critical

2225
22.25
0.00
12.46
6.21
102.30
105.42
106.04
0.71
Inlet Control

Elev (ft 36in RCP Hw Diepth ()
109.00 E10
108.00 2410
107.00 3.10
106.00 |n5§§TLr§|—Q-_1:I
106.00 — 1 440
104.00 ‘_,...--""'""r; 040
#HF‘--FF*‘

~m oo ] ~ e
o / .-'-""H-F =Ee
102.00 —— ',,.-f.--""'f -1.80

a--""f
101.00 -2.80
100.00 -3.80
] £ 10

Circular Culvert

Embank

o
m
o
&)
o
m
4
3

Reach (ft]



4/1 4
Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Nov 7 2016

21in CMP

Invert Elev Dn (ft) = 101.53 |lupwt © gevsreie Caleulations

Pipe Length (ft) = 50.00 |Mief Vel Qmin (cfs) = 11.34

Slope (%) = 5,00 [T Qmax (cfs) = 11.34

Invert Elev Up (ft) = 104.03 Tailwater Elev (ft) = Critical

Rise (in) = 21.0

Shape = Circular Highlighted -

Span (in) = 21.0 Qtotal (cfs) = 1134 |

No. Barrels = 1 JQp_ip_e (cfs) = 11.34 |

n-Value = 0.024 Qovertop (cfs) = 0.00

Culvert Type = Circular Corrugate Metal Pipe Veloc Dn (ft/s) = 8.28

Culvert Entrance = Headwall Veloc Up (ft/s) = 6.15

Coeff. K,M,c,Y k = 0.0078, 2, 0.0379, 0.69, 0.5 HGL Dn (ft) = 102.50
HGL Up (ft) = 105.28

Embankment Hw Elev (ft) = 106.04

Top Elevation (ft) = 108.57 Hw/D (ft) = 1.15

Top Width (ft) = 10.00 Flow Regime = Inlet Control

Crest Width (ft) = 10.00

Elev ift) 21in CMP Hw Depth (ft
o 497

Circular Culvert
Reach (ft)
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Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Monday, Nov 7 2016
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Circular Highlighted
Diameter (ft) = 2.50 Depth (ft) = 2.50
Q (cfs) = 14.22
Area (sqft) = 4.91
Invert Elev (ft) = 102.00 Velocity (ft/s) = 2.90
Slope (%) = 0.16 Wetted Perim (ft) = 7.85
N-Value = 0.015 Crit Depth, Yc (ft) = 1.27
Top Width (ft) = 0.00
Calculations EGL (ft) = 2.63
Compute by: Known Depth
Known Depth (ft) = 2.50
Elev (ft) Section
105.00
104.50 _,—M_.____~\\\\
104.00 ’////”/———— \\\\
103.50
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102.50 \\\\\\\\.-. ///,
102.00 \/
101.50
0 1 2 3 4
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Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Nov 3 2016

Channel Report

Outfall 1 Capacity

Circular Highlighted
Diameter (ft) = 2.50 Depth (ft) = 2.50
Q (cfs) = 14.65
Area (sqft) = 4.91
Invert Elev (ft) = 101.26 Velocity (ft/s) = 2.99
Slope (%) = 0.17 Wetted Perim (ft) = 7.85
N-Value = 0.015 Crit Depth, Yc (ft) = 1.29
Top Width (ft) = 0.00
Calculations EGL (ft) = 2.64
Compute by: Known Depth
Known Depth (ft) = 2.50
Elov () Section
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103.50 /
103.00 /
102.50
102.00 \
e \\/
101.00
100.50
0 1 2 3 4

Reach (ft)
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Channel Report

4 [

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Outfall 2 Capacity

Circular

Diameter (ft) = 3.00
Invert Elev (ft) = 101.17
Slope (%) = 0.12
N-Value = 0.015

Calculations
Compute by:
Known Depth (ft)

Known Depth
= 3.00

Elev (ft) Section

105.00

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)
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103.00

102.00 \

101.00

100.00

Reach (ft)

Thursday, Nov 3 2016

3.00
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7.07
2.83
9.42
1.44
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3.12
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0.83

-0.17

-1.17
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Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Nov 3 2016

Channel Report

Outfall 3A Capacity

Circular Highlighted
Diameter (ft) = 1.50 Depth (ft) = 1.50
Q (cfs) = 2.100
Area (sqft) = 1.77
Invert Elev (ft) = 106.64 Velocity (ft/s) = 1.19
Slope (%) = 0.16 Wetted Perim (ft) =471
N-Value = 0.026 Crit Depth, Yc (ft) = 0.55
Top Width (ft) = 0.00
Calculations EGL (ft) = 1.52
Compute by: Known Depth
Known Depth (ft) = 1.50
Elew (1) Section Deg
109.00 2.36
108.50 1.86
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Reach (ft)
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Nov 3 2016

Outfall 3B Capacity

Circular Highlighted
Diameter (ft) = 2.50 Depth (ft) = 2.50
Q (cfs) = 13.77
Area (sqft) = 4.91
Invert Elev (ft) = 101.00 Velocity (ft/s) = 2.80
Slope (%) = 0.15 Wetted Perim (ft) = 7.85
N-Value = 0.015 Crit Depth, Yc (ft) =125
Top Width (ft) = 0.00
Calculations EGL (ft) = 2.62
Compute by: Known Depth
Known Depth (ft) = 2.50
Ele i) Section
104.00
103.50 ,\
103.00 / \
102.50
102.00
101.50 \ /
101.00 \/
100.50
0 1 2 3 4

Reach (ft)
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