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Q Mare Island Amended and Restated Specific Plan
’ Lennar Mare Island-Master Utility Plans

Executive Summary

Int_roduction .

At Lennar Mare Island’'s (LMI) request and with their authorization, Chaudhary &
Associates, Inc. (C&A) in conjunction with Korve Engineering, LFR Reimer, West Yost &
Associates, and Robert Gray and Associates has prepared master planhing documents
for the wet and dry utilities on Mare Island, Vallejo, California. This section provides an
overall summary of the contents of this Master Utility Plans booklet. Included in this
bookliet are narratives, exhibits, and calculations for the storm drainage and sanitary
sewer systems for the Island. Additionally, a narrative and exhibit is included for the dry
utilities, i.e. natural gas, electrical power distribution, telecommunications, and cable
communications. Included by reference is the master planning for the potable water. -
system. The water model for Mare Island exists as a separaté document prepared by

Korve Engineering.‘

This booklet consists of four (4) sections. The first section provides an introduction and

a description of the organization and contents of each section,

Section 2 provides data, calculations, and pipeline alignments for the storm drainage
basins of Mare Islénd. Included in this section are a nafrative and exhibit of the east and
west draining basins, a narrative and exhibit of the western collector that discharges
water from the western neighborhoods to the water system adjacent to the western
ammunition magazines which outlets to San Pablo Bay. Also included are calculations,
and diagrammatic pipe runs for each basin or sub-basin. Note that most of the master

Q:\2000\0008077\Documénts\DEVELOPMENT\Master Utility Plans\ExecutiveSummaryNarrative.doc
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planning is for the southern section of the Island (south of the Causeway and “G” Street).
Due to the limited information available regarding master planning for the North Island
business park, this data and master planning will follow at a later date.

Section Three (3) provides island wide planning and calculations for the existing and
proposed sanitary sewer collection system on Mare Island. This section was prepared
by LFR Reimer in conjunction with C&A and West Yost & Associates. Exhibits ahd
calculations have been. provided for three geographical aréas, i.e. North Island,

“residential areas, and the industrial area; additionally, a section is included for the

primary pump station (DOM-4) which pumps the waste water across the causeway to
the Vallejo Sanitation and Flood Control District’s mainland “North Interceptor” pipeline.

Section Four (4) provides island wide planning for the dry utilities. These utilities
include: electrical power distribution, natural gas transmission, telecommunications, and
cable communications. While the communication components will be in all the new joint

trench construction,¥
(e e i 2L This section includes a

narrative discussion on the status of each of these utilities and an island wide exhibit for

proposed new joint trench locations.

Q:\2000\0008077\Documents\DEVELOPMENT\Master Utility Plans\ExecutiveSummaryNarrative.doc
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| Q Mare Island Amended and Restated Specific Plan

Lennar Mare Island-Master Utility Plans

STORM DRAINAGE

Introduction ‘ _

This section of the Master Utility Plans provides basin wide planning and calculations for
the proposed storm drainage facilities on Mare Islan\d. Included in this section is an
island wide exhibit that shows all the proposed drainage basins with a separate color for

each basin. This color scheme continues through the entire section to provide ease of ‘
identification when reviewing the proposed facilities and calculations. Also included is a
detailed exhibit of the western outfall channel to San Pablo Bay. Additionally, the
drainage basins are divided geographically into two sections. One section for those
basins draining east into the Mare Island Strait, and a second section for those basins

" draining west and discharging to San Pablo Bay. Each drainage basin section contains

a color exhibit of the tributary area, calculations, and a line diagram.

This storm drainage section of the Master Utility Plans has been prepared by Chaudhary
and Associates and includes data and methodology from previous reports prepared by

LFR Reimer for Lennar Mare Island.

Storm Drainage Basins -

East Draining Basins

Ten basins are proposed frdm ‘G’ Street southward that will drain to the Napa River.
North of ‘G’ Street, basins have not been established due to limited information available
from the Master Developer of this area. Once site planning has been completed, master
planning of the storm drainage facilities for this area should be added to this section.

Q:\2000\0008077\Documents\DEVELOPMENT\VSFCD\StormDrainageMasterUtilPlanNarrative.doc
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Discharge flows to the Napa River range from 13 cubic feet per second (cfs) from the
“Mike “ basin detention pond, to approximately 110 cfs from the “Lima” basin. Each of
these ‘east-draining outfalls is tidally influenced and a tide gate structure will be included
at an appropriate location to minimize the sediment loading associated with the high
tides. The tide gate structure will include a pressure sensitive pinch valve as well as a
mechanical gate valve for maintenance purposes. Additionally, the existing impervious
surfaces on the east side of the Island limit the use of Best Management Practices
(BMP’s), therefore, storm water treatment systems will be evaluated and included just
upstream of the tide gate structure. A bypass for the treatment system will be included

for high flows and maintenance purposes.

West Draining Basins

Three major basins, “Echo, Hotel, and Kilo”, have been identified and segmented into
sub-sections for ease in identifying their discharge points and preparation of the
supporting calculations. These basins drain either to existing wetlands or to a “Western
Collector” that carries the flows to an existing channel that terminates in San Pablo Bay
at the southwestern edge of Mare Island near Building A165 (see Western Outfall
exhibit). Flows that discharge to the existing wetlands have been calculated and
previously submitted to the Vallejo Sanitation and Flood Control District, in December,
2002 (North Wetlands Hydrology Report, Chaudhary & Associates, December 27, 2002).
Overflows from the wetlands discharge to the “Western Collector” as well as 15 year
design storm flows from the southerly basins. An exhibit of the “Western Collector” and
supporting calculations are included with the West Basins section. Appropriate storm
water treatment systems will be designed and included with Improvement Plans fof each

of these basins.

Western Outfall to San Pablo Bay

An exhibit has been prepared to show the route that storm water will transit on its way to
the final discharge point at San Pablo Bay. This outfall channel is located south of
Rebeiro Road and northeast of Building A178 and continues on a southerly route past
the western magazine area and parallels Tyler Road near the discharge point at Building

Q:1200010008077\Documents\DEVELOPMENTIVSFCD\StormDrainageMasterUtilPlanNarrative.doc



A165. Photos along the route are included on the exhibit. The exhibit is located in the

second clear jacket of the exhibits section.

Storm Water Collection Hydraulics

The Vallejo Sanitation and Flood Control District Policies and Engineering Design
Standards, dated May, 2002, were the governing documents in the preparation of

calculations and pipeline design herein.

Hydrologic analysis of these basins was accomplished using applications contained
within a computer program named Hydraflow Hydrographs produced by Intellisolve,
Alpharetta, GA.

Design rainfall criteria, coefficients, and hydrologic ahalysis procedures were obtained
from the Solano County Water Agency Hydrology Manual, dated June 1999. Pertinent
data is included in the reference section of this narrative. Design precipitation values
from the Solano County Hydrology Manual were used to calculate the Intensity-Duration-
Frequency curve for Mare Island (see reference section). This [-D-F curve was used in
the Hydraflow application for calculating storm drain pipe sizes.

Hydraflow Storm Sewer Tabulations were prepared for each of the drainage basins. The

software does not generate a 15-year return period IDF curve, but the data used to

generate the 10-year return period was the 15-year data from the Solano County

Hydrology Manual.

Q:12000\0008077\Documents\DEVELOPMENT\WVSFCD\StormDrainageMasterUtilPlanNarrative.doc
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Reference Data Section
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Hydraflow IDF Report

lntensity =B /(Tc + D)*E

Return Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 ———nee
2 0.0000 0.0000 0.0000 —_—
3 0.0000 0.0006 0.0000 —————
5 0.0000 0.0000 0.0000 ——s
10 21.0720 5.0000 0.7440 R
25 0.0000 0.0000 0.0000 —
50 26.0176 5.0000 0.7438 —
100 29.1090 5.0000 0.7470 —

NHYDROLOG Y\nydréﬂbW’-c‘oéﬂW?\'EE!ﬂD?UMAhm.wn U0IDF

Page 1 of 1
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Return Intensity Values (in/hr)

Period

(Yrs) S5min| 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 |- 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00
J!Q? 3.80 2.81 227 1.92 1.68 1.50 135 | 1.24 1.15 1.07 1.00 0.94
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00

50 4.69 3.47 2.80 237 2,07 1.85 1.67 1.53 1.42 1.32 1.24 1.17
100 5.21 3.85 3.1 2.63 229 2.04 1.85 1.69 1.57 1.46 1.37 1.29

(=2



CITY OF VALLEJO
15-YR RETURN PERIOD

Hydréflow Unit Coefficients

Linear Regression Analysis

Note: Coefficients per Solano County Hydrology Manual (Table 3-4A)

Annual Mean Precipitation = 20 inches, therefore, use Map 20 with 15-yr return period

(From Table 3-4A)
i I Y TIC TIC+5 X
(inches) (in/hr) (log b (min) (min) (log T/C +5)
4,08 0.610660163 5 10 1.00000
2.76 0.440909082 10 15 1.17609
2.2 0.342422681 15 20 1.30103
1.83 0.26245109 20 25 1.39794
1.62384 0.210543235 25 30 1.47712
1.48 0.170261715 30 35 1.54407
1.23495 0.091649374 40 45 1.65321
1.08792 0.036596961 50 . 55 1.74036
0.99 -0.004364805 60 65 1.81291
C = yintercept 132 B=antilog ¢
B=
m= slope = -e e= |

Page 1



Table 3-4A. Solano County Design Rainfall for San Francisco Bay Drainage Region

2-Year Return Perjod
AP | 5 Min |10 Min] 15 Min| 30Min] 1 Hr | 2Hr | 3Hr [ 6Hr | 12Hr ] 1 Day] 2 Day | 3 Day | 4 Day | 5 Day | 6 Day | 8 Day | 10 day] 15 Day| 20 Day[ 30 Dav] 60 Day| Year
051 o6l o0f2 LIl 149 195 204 230 248 267 298 331 387 465 513 754 136l

14 0.13 018 021 028 038
159 207 219 247 2.67 287 321 357 416 497 550 BAJ 1458

15 014 0.9 022 030 041 055 0.65 088 1.18
6 0.15 020 024 032 043 059 0.70 0.94 126 170 220 234 264 286 3.07 344 382 445 529 587 868 1555

17 0.16 0.2l 025 o034 046 D082 074 100 134 181 232 249 281 305 327 167 407 474 56] 624 925 1651
i8 0.17 023 027 036 049 0.6 078 106 142 191 245 264 297 324 347 391 433 503 593 ~ 661 982 17.50
19 008 024 028 038 052 070 083 LI 150 202 257 279 314 343 267 414 458 533 625 698 1039 1847
20 019 025 030 040 054 073 0.87 117 158 270 294 331 3,62 3BT 437 483 562 657 735 1096 19.44
22 021 028 033 044 0.60 0.8l 096 129 174 234 294 324 365 400 427 48 534 620 721 8.0% 1210 2139
24 022 030 036 048 0.65 088 1.05 141 190 255 319 354 399 438 467 530 584 679 785 8B4 1324 2333
26 024 033 039 052 071 085 103 152 205 276 44 334 433 476 507 576 635 137 849 958 1438 2527
28 0.26 035 042 057 076 102 122 164 221 298 3.69 4Al4 467 5. 13 547 622 635 7% 513 1032 1552 2722
kL] 028 038 045 061 o082 LI0 131 176 237 319 394 444 501 551 587 669 736 854 978 1L06 1666 29.16
32 030 040 048 065 087 L17 139 188 253 340 419 474 534 589 628 7.5 7.86 9.3 1042 ILBO 17.80 3LI1
34 032 043 051 06 092 124 148 199 2.68 361 444 504 568 627 668 761 837 971 1106 1254 1894 33.05
36 034 045 054 073 098 132 157 211 284 383 469 534 602 6.65 708 808 3383 1030 1170 1328 2008 3500

404 494 564 636 7.03 748 854 932 1088 1234 [4.02 2122 3694

38 | 036 D48 057 077 CLo3 139 L6 223 300
70 ] 037 oso o060 o0& 109 146 174 235 116 425 519 594 670 741 TR 500 589 1147 1298 14.76 2236 38.88

45 042 057 067 091 122 165 196 264 3155 478 582 669 755 8J6 B.88 1016 1115 1293 14,58 16.62 2521  43.75

5-Year Return Period ,
MAP | 5 Min |10 Min] 15 Min[30 Min] 18r | 2Hr | 3Hr [ 6wmr [ 128 ] 1Day] 2Day | 3Day| 4Day | 5 Day | 6 Day | 8 Day | 10 day] 15 Day] 20 Day| 30 Day] 60 Day| Year

14 0.18 025 029 040 053 072 0B85 115 1.55 208 2Bl 293 327 354 381 422 462 533 639 7.06 1025 17.30
1s | 020 026 032 042 057 077 052 123 166 223 299 315 351 331 410 455 497 574 683 7.57 1102 19,07
16 021 028 034 045 061 082 098 131 177 238 317 336 375 408 438 488 532 614 727 8.08 1LBO 2034
17 022 030 036 048 065 087 104 140 1.B8 2531 335 358 399 435 467 520 567 654 271 859 12,57 21.62
18 024 032 038 o510 06 052 L10 148 199 268 353 380 423 462 495 553 602 695 BI5S 910 1335 22.8%
19 025 034 040 054 072 097 116 156 210 283, 371 401 447 489 524 586 638 135 859 9.60 14.12 24.16
20 026 035 o042 057 076 103 122 164 231 389 423 471 517 5353 619 673 775 903 1011 1490 2543
22 029 039 046 062 084 LI3 134 181 243 328 425 466 519 571 610 684 7431 856 992 1113 1645 2797
24 031 042 0S50 068 091 1.23 146 197 265 3.57 461 509 568 625 667 7.50 B4 937 1080 1215 [8.00 3052
26 034 046 055 074 099 133 159 214 288 387 497 552 616 679 724 816 BE4 1018 1168 13.17 19.55 33.06
28 037 049 059 079 107 144 171 230 310 417 533 595 664 733 TRl 8.81 9.54 1058 1256 14.19 2110 35.60
30 039 053 063 085 114 154 183 246 332 447 569 639 712 7.87 839 947 1025 1179 1344 1521 2265 3814
32 042 056 067 091 122 164 195 261 354 477 605 682 760 841 896 1003 1095 1260 1432 1623 2420 40.69
34 0.45 060 071 096 129 174 207 279 3176 506 641 725 808 895 853 1078 1L66 1340 1520 17.25 2575 43.23
36 |.047 064 076 102 137 185 220 2965 398 536 678 768 B57 9.50 100 1144 1236 1421 1609 1827 2730 4577
38 050 067 080 107 145 195 232 13I2 420 566 T4 &I1 905 10.04 1068 1210 13.06 1502 1697 19.29 28.85 4332
40 052 071 084 113 152 205 244 329 442 596 150 855 953 1058 1125 1275 1377 1582 17.85 2031 3040 50.86
45 050 079 095 127 171 231 275 3.70 498 670 840 962 1073 1193 1268 1439 1553 17.84 2005 22.85 3427 5722

10-Year Return Period .
MAP | 5 Min 110 Min] 15 Min|30 Mia] 1Hr | 23 | 3Hr | 6Hr | 12Hr| 1Day | 2Day | 3 Day | 4 Day | 5 Day | 6 Day ] 8 Day [ 10 day| 15 Day] 20 Day| 30 Day[ 60 Day] Year

14 o2z 030 035 041 084 086 102 137 185 249 340 354 393 4ll Ad2 489 544 623 745 825 1185 2022
s | 023 o032 o038 oSt 068 o052 109 147 198 267 362 380 422 443 476 527 585 670 797 B85 1274 2167
6 | 025 034 o040 o054 073 088 117 157 211 285 38 C 406 450 474 509 565 627 717 848 945 13.64 2311
7| 027 016 043 o0sT 077 Lo4 124 167 225 302 405 432 479 505 542 603 668 7.64 0.00 1004 1453 24.56
5 | 028 o038 o045 o6 082 Lo 131 L77 238 320 427 438 508 537 575 641 710 BI1 951 10.64 1543 26.00
19 | 030 o4 048 o064 086 LI6 138 186 251 338 449 44 537 568 608 679 751 859 1002 1123 1633 2745
20 ] 031 642 o050 06 091 122 146 196 261 356 470 510 566 600 642 W7 793 906 1054 11,83 1722 2839
22 | 034 .046 055 074 100 135 L0 216 281 381 Sl4 562 624 66 708 793 &7 1000 11.57 13.02 1901 3178
2¢ | 038 051 060 081 109 147 175 235 317 427 558 64 682 725 774 R69 958 1094 1259 1421 2081 3467
26 | 041 055 065 08 LI 159 189 255 343 462 601 667 T4 T B4l 945 1041 1188 13.62 1541 22.60 37.56
55 | 04¢ 059 070 095 127 LTI 204 275 370 458 645 719 758 BSL 907 102l 1124 1283 14.65 16.60 2439 40.45
30 1 047 06 o075 101 136 184 219 294 395 533 688 771 856 9.l 974 1057 1207 1377 1568 17.79 2618 4334
32 | oso 067 ogo 108 146 196 233 314 423 569 732 B3 913 977 1040 173 1250 1471 1670 1898 27.97 4622
34 1 053 072 085 LIS 1S5 208 248 334 449 605 175 875 971 1040 1L07 1249 13.73 1565 1773 20.18 29.76 49.11f
36 | 056 076 o0so 122 164 220 262 353 475 640 BI9 927 1020 L2 IL73 1325 1456 1660 1876 2137 3156 52.00
sl 055 o080 095 128 173 233 277 373 502, 676 861 979 1087 1165 1239 1401 1539 1754 1579 22,56 3335 54.89
w0 | 063 084 100 135 182 245 291 392 528 711 906 1031 1145 1228 106 1477 1622 18R 2082 2375 3514 578
25 o7 o095 113 152 205 275 328 441 594 8.00 1005 1162 1290 13.85 1472 1667 1839 2084 23.39 2673 319.62_ 65,00

W 15-Year Return Period-

AP | 5 Min [10Min] 15 Min|30Min] 1Hr | 2He | 3Hr | 6Hr {128 | L Day | 2Dey | 3 Day | 4Day [ 5Day | 6 Day] 8 Day | 10 day] 15 Day| 20 Day| 30 Day] 60 Dey|_Year
1 Tozi 002 038 05 06 09 LI 150 202 271 373 388 420 460 495 546 5B 671 B03 €30 12.69 21.50
15 | 026 034 o4l 055 074 L00° L19 160 216 291 397 47T 461 496 533 589 634 722 B8 9.55 13.65 21,04

6 027 037 044 o059 079 107 127 L7 230 310 420 445 492 531 570 631 679 77 814 1009 1467 24,57
71 029 o039 o047 06 o084 LI3 135 1LE2 245 330 444 474 524 565 607 674 724 B2 569 1083 1557 26.11

049 066 089 120 143 193 259 349 468 502 556 601 644 716 769 BI5 1024 1148 1653 27.65
15| 032 o044 o052 070 094 127 151 203 274 168 492 531 S5 636 &Rl 159 R13 925 1080 (212 1749 29.18
20 1 034 045 055 074 099 134 159 214 288 [188] s16 Ss9 619 672 78 BOL RSB 976 1135 1276 1845 3072
22 | 038 oSl o6 081 109 147 LI5 235 317 427 564 617 6E 142 793 BE6 948 107 1246 14.05 2037 3379
21 1 041 035 066 088 L19 160 191 257 346 465 62 &M 746 &2 867 971 1038 IL79 13.56 1534 2229 3686
26 | 04 o060 o071 086 L9 174 207 278 374 504 660 731 B0y BE} 942 036 1128 2Bl 1467 1662 2421 39.93
i 1 o4s 064 077 103 139 187 222 300 403 543 707 788 BTz 951 1016 U4l (218 {382 578 1751 26,15  43.01
70| 051 069 o0s2 LI 149 200 238 321 432 582 755 845 935 1023 1090 1226 1307 1484 1639 19.19 28,05 - 46.08
32| 055 074 o0ss Ll 159 214 254 342 461 621 803 902 999 1054 1165 1311 1397 15E 17.99 20.48 2958 49.15
3¢ | o528 o078 0s3 125 169 227 270 364 490 659 851 959 1062 1164 1239 1196 [487 1687 15.10 2177 3190 5222
36 ] 060 081 09 133 179 240 286 385 518 698 899 1007 1125 1235 13.14- 1481 1577 1789 2021 23,05 3382 5529
3 | 065 047 104 140 LEE 254 302 406 547 737 946 1074 1189 13.05 3B 1566 1667 1850 2132 2434 3574 5836

20 | 068 o092 109 147 188 267 3B 438 576 76 994 1131 1252 1375 62 1651 1757 1992 2242 25.63 37.66 6144
w5 1 077 103 123 166 223 100 358 #d1 64% 873 IL14 1274 410 1551 1648 18.67 19.81 2246 25.19 28.84 42,46 69,12

18 031 04l

June 1999
SCWA Hydrology

[T IR
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25-Year Return Period

Table 3-4A. Solano County Design Rainfall for San Francisco Bay Drainage Region

AP | 5 Min [10 Min] 15 Min| 30 Min] 1Hr | 2He [Smr | 6Hr [12Hr] 1 Day] 2 Day | 3 Day | 4 Day [ 5 Day| 6Day | 8 Day | 10 day] 15 Day| 20 Day| 30 Day| 60 Day| Year
4 T 026 035 042 057 077 103 123 165 222 299 4D 230 474 507 A5 600 643 1233 876 9.68 13.69 2298
5 ] 028 038 o045 o061 o8z Lo 131 177 238 32l 440 461 500 545 586 647 692 788 936 1038 1472 24.63
15 030 041 o048 065 087 138 Ld0 189 254 342 466 4% 544 584 627 653 741 844 996 .08 1576 2627
17 | 032 043 o051 o069 093 125 Ld9 200 270 26 49 525 579 623 668 740 790 B9 1057 1178 1679 2791
15| 034 o0ds o054 073 098 132 158 22 286 285 519 556 614 661 7090 787 839 955 [ILI7 1248 1783 29.55
19 | 036 o048 057 077 104 140 166 224 302 406 346 588 649 700 750 B33 888 1010 IL78 1313 1836 3119
20 | 038 051 oce0 o081 10y 147 175 236 117 421 572 670 684 739 750 B30 937 1065 1238 1387 1990 32.84
52 | 041 056 066 089 120 162 193 259 349 470 625 6B 754 816 872 974 1035 1176 1359 1527 2197 3612
21 | 0ds o061 o072, 057 131 177 210 283 381 SB 678 746 824 BS94 954 1067 1133 1287 1479 1667 24.04 39.40
2 1 04p o066 078 106 142 191 228 306 413 556 73l RO 894 ©71 1036 1160 1231 1398 1600 1307 2611 42.69
28 | 053 071 084 114 153 206 245 1330 dad 588 784 873 064 1048 1118 12.54 1329 1509 1721 1947 2818 4597
30 | 056 o076 owo0 122 164 221 263 354 476 64l BT 936 1034 1126 1200 13.47 1427 1620 1842 2086 3025 49.25
22 | oo o081 096 130 175 235 280 377 508 6B R0 10.00 103 1203 1281 1440 1526 1730 19.63 2226 3232 5254
11 | 064 o086 102 138 186 250 298 401 540 727 943 106 173 1281 1361 1534 1624 1841 2083 23.66 3439 5582
36 | oes o091 109 146 197 265 15 424 571 760 956 1l26 1243 1358 1445 1627 1722 1952 2204 2506 3646 $9.10
Te 1 o71 096 115 154 208 2B 333 448 601 BIZ 1049 1150 1303 1436 1527 1720 1820 20.61 2325 2646 3853 6239
0| 075 Lol tz1 162 219 254 350 472 635 BSS 1102 1253 13.83 1513 1609 18.14 1908 2174 2446 2786 40.60 65.67
45 | 085 Li4 136 183 246 331 394 530 7.4 962 1235 1411 1558 1707 18.13 2047 21.63 24.51 2747 3135 45.77  73.38
50-Year Return Period

MAF | & Min ] 10 Min] 15 Min |30 Min] 1 Hr | 2Hr | 3Hr [ 6r | 126r | 1Day ] 2 Day| 3 Day | 4 Day | 5 Day | 6Day | & Day | 10 day] 15 Day[ 20 Day[ 30 Day] 60 Day[ - Year
14 | 030 040 047 064 086 116 138 185 249 336 467 485 534 561 610 671 7.3 801 953 1069 1495 24.87
5] 032 o043 051 068 092 124 147 198 267 360 497 521 57 6.10 656 723 768 8.64 1025 1146 1609 26.65
6 ) 034 045 o054 073 098 132 157 242 285 384 527 557 612 654 702 175 822 924 1091 1223 1722 2842
171 036 048 057 077 Lo4 140 167 225 303 408 55T 593 632 697 747 827 877 985 I1L57 13.00 1835 3020
15 ] o3z st o6l o082 Llo 149 177 238 3217 432 S5E7 628 61 740 793 B0 93] 1046 1223 1378 1948 3198
19 | 040 054 064 087 116 157 187 251 338 456 617 664 730 784 839 932 985 1107 1239 1455 2061 3375
20 | 042 o057 o068 091 123 165 196 265 356 647 700 770 827 885 084 1040 1167 1356 1532 211 3553
22| 046 o0g1 o074 100 135 182 216 2981 382 527 706 771 BAR 914 976 1088 1149 1289 1438 1686 24.00 39.08
2| 051 068 081 109 147 198 236 IT 427 575 766 841 927 1000 1068 1193 1257 1410 1620 1841 2626 42.64
26 | 055 074 o088 118 159 215 255 144 46 623 826 914 1006 10.87 1160 1297 13.66 1532 17.52 1995 2853 46.19
2e | oso o0 0ss 127 172 231 275 370 499 671 BE6 586 1084 1174 1251 1401 1475 1653 1884 2149 3079 49.74
30 | 063 o085 101 137 LE4 248 295 397 534 7.9 946 1057 1163 12.60 1343 1506 1584 1774 20,17 2304 3305 53.29
32 | 0ce oSl 108 145 196 264 314 423 570 767 1006 1123 1242 1347 1435 1610 1683 1896 2149 2458 3531 5685
34 | 072 o087 115 155 208 241 334 450 605 BJ5 1066 1200 1320 1434 1526 1714 1801 2017 2281 263 37.57 60.40
36 | 076 102 122 164 221 297 354 476 641 863 1126 1272 1395 1520 1618 18.19 19.10 2039 2413 2767 39.83 63.95
35 | 020 108 129 173 233 314 373 503 677 911 1186 343 1478 1607 1700 1923 2019 22.60 2546 2921 4210 67.51
20 | o4 14 135 182 245 330 393 529 NIz 959 1245 M5 1536 1654 18.01 2028 2128 23.82 2678 3076 4436 7TLOS
45 | aos 198 152 205 276 371 442 595 801 1039 1395 1593 1753 1910 2030 22.39 24.00 26.85 3008 34.62 5001  79.94
100-Year Return Period 248

MAP 5Min|lOMin| lSMinlJOMin' 1 Hr | 2 Hr l 3Hr l 6 Hr | 12 Hr | lDay' 2Dayl JDay|4Day| 5Day| 6Day| EDayI10day[lSDnylZODaerODayIGODayI Year
14 T 033 041 052 070 095 128 152 205 276 371 519 sS40 531 626 673 740 7801 873 1043 1165 1615 26.63
5] 035 o047 o056 076 102 137 163 219 295 398 553 579 635 6N 724 797 841 939 1114 {249 1737 28.54
6 1037 0s0 0s0 08 108 146 174 234 315 424 S5E6 Al 619 722 774 855 900 1006 1136 1334 1859 3044
17| v4c o033 o064 086 L15 1S5 135 249 335 4S5l 619 659 722 T.69 825 502 960 1072 1258 I4.18 19.81 3234
1§ | 042 057 067 o081 122 164 196 263 354 477 653 699 766 B 876 970 1020 1138 1330 1502 2103 3424
19 1 044 o060 071 09 129 173 206 278 3M 504 636 738 809 865 926 1027 1079 12.04 1402 1586 2226 3615
20 | 047 o063 075 101 136 183 217 292 394 209 778 B51 903 977 1085 1139 1270 1474 1670 2348 3805
22 | 051 o069 o2 LI 149 201 239 322 433 583 786 ESE 940 10.09 1078 1200 1258 1402 1618 1838 2592 4185
2| 056 075 o0s0 121 161 219 261 351 473 636 852 937 1027 1104 L7 1.15 1377 1534 1761 2007 2836 45.66
26 | 061 082 087 131 L76 237 282 3E0 SI2 689 949 (017 ILI4 12080 1280 1430 1496 1666 1905 2175 3080 4946
25 | 065 088 105 141 190 256 .04 409 S50 7427 986 1096 1202 1296 13.81 1545 1615 1798 2049 2343 3325 5327
30 ] 070 o4 142 151 203 274 326 439 591 795 . 1052 1175 1289 1351 1432 1660 1735 1930 2193 2512 3569 57.07
32 | 025 101 120 L6 217 292 348 468 630 848 1L15 1255 1376 1487 158 1775 18.54 2063 2336 2680 I3 60.88
37 | o7e 107 127 171 231 300 369 49T 669 50l 1136 1334 146 1582 1685 1890 1973 21.95 2480 2848 4057 64.68
36| 084 143 135 181 244 329 391 526 709 954 1252 1414 1550 1678 1786 2005 2092 2327 2624 3016 43.02 68.49
38 | pEs  L19 L4z 191 258 347 413 556 T4B 1007 1315 1453 1637 1774 1887 2120 2211 24.59 27.68 31.B5 4546 72.29
20 ] o3 126 150 201 271 365 43¢ 585 788 1060 1185 1573 1725 1869 19.88 2235 2330 2591 29.]2 3353 4790 7610
a5 | 105 141 168 227 305 4I1 489 658 886 1193 1552 1772 19.43 21,09 2241 2523 2628 2921 3271 37.74 5401 85.61
200-Year Return Period

VAP | 5 Min 10 Min| 15 Min[30 Min] 1Hr | 2Hr | 3Hc | 6Hr [ 128 | 1Day | 2Day | 3 Day | 4 Day | 5Day | & Day | 8 Day | 10 day] 15 Day] 20 Day| 30 Day] 60 Day] Year
14 | 036 o048 057 077 104 140 166 224 302 406 571 593 64E 68 735 807 847 941 1123 1258 1701 2830
15 | 038 o052 06 083 LIl LS50 178 240 323 435 608 637 696 736 190 870 942 1012 1200 1349 1830 3033
151 041 055 o065 088 LI9 160 190 256 345 464 644 G0 744 788 846 932 976 1084 1278 1440 1959 3235
17 ] o4z 058 o070 o094 126 170 202 272 366 493 6El, 724 791 BAD 9.01 995 1041 1L55 1355 1531 2087 3437
| 046 06z 074 099 133 180 214 288 384 522 TIB 768 B39 892 9.56 1058 11.05 1226 1433 1622 2216 3639
1o | 045 065 078 105 L4l 190 226 304 409 SS1 754 812 BT 945 101 1121 1170 1297 1510 1713 2345 3841
20 | 051 069 082 110 [48 200 238 320 431 580 791 855 935 9.9 10.67 1184 1235 13.68 1588 18.04 2473 4044
22 | os6 o076 o0s0 121 163 220 261 352 474 638 864 943 1030 1LO1 1177 1309 13.64 1511 1742 1986 2730 4448
20 ] 061 o0g3 09 132 178 240 285 384 SI7 696 937 1030 1126 1206 1287 1435 1493 1653 1897 21.67 29.88 4852
2 | 066 085 106 143 183 260 309 416 560 754 1011 L7 1221 13,10 13.58 1560 1622 1796 2052 2349 3245 5257
2| 071 096 145 LS4 208 250 333 448 603 BI2 1084 1205 130T 415 1508 1686 1751 1938 2207 2531 3592 5661
20| a77 103 123 165 222 299 356 480 646 870 1L5T 1292 1412 1519 1612 1811 1881 2080 23.62 2713 37.60 60.65
32 | osz L1013l 176 237 319 380 512 689 928 1230 1379 1508 1624 1729 1937 2010 2223 . 2517 2894 4017 64.70
3¢ | os7 117 139 187 251 333 404 544 732 986 1304 1467 1603 1728 1840 2062 2139 2365 2672 3076 4274 &8.74
35 | o5z 124 147 198 267 359 428 576 175 104¢ 1377 1554 1699 1833 09.50 2188 22.68 25.07 28.26 .32.58 4531 7278
38 ] 087 131 155 209 282 379 452 608 EI8 1102 1450 1641 1794 1937 20,60 2313 2397 2650 32981 3440 4789 7683
a0 | 102 138 .64 2320 287 399, 475 640 862 1160 1523 1729 18.90 2042 2171 2439 25326 2792 3136 3621 5046 20.87
w5 | 115 155 184 248 134 449 S35 720  9.69 13.05 17.07 1947 2129 23.03 2447 2753 2849 3148 3523 40765689 90.98
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Table 3-4A. Solano County Design Rainfall for San Francisco Bay Drainage Region

500-Year Return Period
MAP | 5 Min | 10 Min] 15 Min|30 Min] 1 Hr | 2Hr | 3Hr | 6Hr | 12 He | 1Day| 2Day]| 3 Day [ 4 Day | 5 Day [ 6 Day | 8 Day | 10 day] 15 Day] 20 Day| 30 Day| 60 Day] Year

14 | 0.40 053 063 085 115 155 184 248 334 450 630 -654 7)9 755 812 B9l 927 1034 1233 13.37 1879 30.45
15 | 042 057 068 0952 123 166 197 266 IS8 482 671 701 772 BI3 873 960 998 1112 1308 1487 2021 32.63
16 | 045 o061 073 0S8 13l 177 211 284 382 514 7M1 751 825 871 934 1029 1069 1190 1403 1587 2164 3481
17 | 048 0.65 077 104 1do0 188 224 301 406 546 752 799 878 928 995 1099 1139 12.68 1438 1687 23.06 3699
18 | 0.51 069 082 110 148 199 237 319 430 578 792 847 931 986 1056 1168 12.10. 1347 1573 17.87 2448 39.16
19 | 054 o072 086 1.6 156 210 250 337 453 611 B33 895 9.85 1044 1LI7 1237 1281 1425 1658 18.88 2590 4L34
20 | 0.57 076 091 122 164 221 261 355 477 643 873 944 1038 1101 1178 13.06 1352 1503 1743 1988 2732 43.51
22 | 062 084 1.00 134 181 243 290 390 525 707 954 1040 1144 1217 13.00 1445 1493 1659 1903 2188 30.16 47.86
24 | 0.68 081 1.09 146 197 265 316 425 573 171 1035 1136 1250 1332 1422 15834 1635 1816 20.83 2388 33.00 5222
26 | 0.74 099 118 158 214 288 142 461 621 835 1L16 1233 1356 1448 1544 1722 1776 1972 2251 2589 3585 56.57
28 | 079 107 127 171 230 310 369 496 668 500 1196 1329 14.62 1563 1666 1861 19.17 2129 2423 27.89 38.69 60.92
30 | 0.85 114 136 1.83 247 332 395 532 716 964 1277 1425 1568 1678 17.88 1999 20,59 2285 2591 29.89 4153 65.27
92 | 051 122 145 195 263 354 421 567 7.64 1028 1358 1522 1674 1794 15]0 2138 2200 2441 27.63 3190 4437 65.62
34 ] 0.96 130 154 208 279 376 448 603 BIl 1093 1439 1618 17.80 19,09 2032 2276 2342 2598 2933 3390 47.22 73.97
36 | 102 137 163 220 296 3598 474 638 859 1157 1520 17.05 18.86 2025 2154 2415 2483 2754 31.03 3590 50.06 78.32
38 | 1.08 145 172 232 312 420 500 674 5.07 1221 1601 1811 1992 2140 2276 2554 2625 20.10 3273 37.90 5290 82.68
40 | 113 152 181 244 3329 442 527 709 955 1285 1682 1907 2098 2256 2398 2692 27.66 30.67 34.43 3991 5574 87.03
45 | 127 171 204 275 370 498 552 7598 1074 1446 1884 2148 2363 2544 2703 3039 3120 3458 3568 4492 6285 97.90

1,000-Year Return Period
MAP | 5 Min [lOM‘m[lS MinIBOMin[ 1Hr | 2Hr l I Hr l 6 Hr J ]2Hr| lDayI 2DayJ 3 Dayl 4 Day l 5 DayJ GDayI 8 Day| 10 dayl 15 Day'ZODayIJODayIGODayI Year

14 | 043 057 068 092 124 1.67 199 268 3.60 485 689 705 777 813 8IS 959 994 1091 13.01 1466 1997 3193
15 | 046 062 €73 099 133 179 213 287 386 520 733 67 834 BI5 941 1033 1070 1174 1391 1572 2127 3421
16 | 049 066 078 105 142 191 227 3.06 41z 554 777 820 BIL 938 1006 1LOE 1146 1256 1481 1678 2276 36.49
17 | 052 o070 08 112 151 203 241 325 437 0 589 821 873 948 1000 1072 1182 1222 1339 1570 1783 2426 3877
18 | 055 074 088 LI1E 159 2.5 255 344 4.6 624 B66 925 1005 1062 1138 1257 1297 1422 1660 1889 2575 41.05
19 | 058 078 093 125 168 227 270 363 48 658 910 978 1063 1124 1203 1332 1373 1504 1750 1995 27.25 43.33
" 20 | 061 082 098 132 177 239 284 382 515 693 954 1031 1120 1186 1269 1406 1449 1587 1839 21.01 28.75 45.61
22 | 067 050 108 145 195 262 302 420 566 762 1042 1136 1234 1310 1400 1555 1601 1752 20.19 23.13 3174 $0.17
24 | 073 099 117 158 203 28 341 459 617 831 1131 1241 1349 1435 1532 17.04 1752 1907 2198 2524 3473 5473
26 | 079 107 127 171 230 310 3.69 497 669 9601 1219 1347 1463 1559 1663 1854 1904 2082 23.78 2736 3172 59.29
28 | 085 115 137 184 248 334 397 535 120 970 13.07 1452 1578 1683 1795 2003 2055 2247 2557 2948 4071 63.85
30 | 092 123 147 197 266 3.58 426 573 772 1039 13.96 1557 1692 18.08 1926 2152 2207 24.12 2737 3159 4370 68.41
32 | 098 131 156 201 283 3.82 454 612 823 1109 1484 1662 1807 1932 2057 23.00 2359 2577 29.16 3371 4669 72.98
34 | 104 140 166 224 301 405 433 650 875 1178 1572 17.68 1921 20.56 2189 24.50 25.10 27.42 3095 3581 49.68 77.54
36 | 1.10 148 176 237 3.9 429 511 688 026 1247 1661 1873 2036 20.81 2320 2599 2662 29.07 3275 3195 5267 8210
38 | 116 156 1.86 2.50 337 4.53 539 736 978 1316 1749 1978 2150 2305 2452 2749 28.14 3072 14.54 4006 55.66 B86.66
40 | 122 164 195 263 354 477 568 764 1029 386 1837 2084 2265 2429 2583 2898 20.65 3237 3634 4218 5865 9122
45 | 137 1.85 220 296 399 537 639 860 11.58 1559 2058 2347 25501 27.40 29.12 3271 33.44 3650 4087 4747 66.13 102.61

10,000-Year Return Period

MAP | 5 Min [ 10 Min|[15 Min[30 Min] IHr | 2Hr | 3Hr | 6Hr | 12Hr | 1Day| 2Day | 3Day [ 4Day | 5Day | 6 Day | 8 Day [ 10 day] 15 Day] 20 Day| 30 Day] 60 Day] Year
14 | 052 071 084 113 152 205 244 328 - 442 595 854 B85 955 993 1068 1169 1195 1331 1585 17.47 2307 36.68
15 | 056 076 090 121 163 219 260 352 473 637 908 950 1026 1069 1148 1260 12.86 1431 1694 1874 2481 3930
16 | 060 081 096 129 174 234 279 375 505 630 963 1006 1096 1145 1229 1350 1378 1532 1803 2000 2655 4192
17 | 064 086 1.02 137 185 249 296 399 537 722 1018 1081 1167 221 13.09 1441 14.69 1632 1913 2126 2830 44.54
18 | 067 091 108 145 196 263 3.3 422 568 765 1073 1146 1237 1296 1389 1532 1560 1733 2022 2252 3004 4716
19 [ 071 09 114 153 206 238 331 445 600 807 1127 1Z11 1308 1372 1469 1623 1651 1834 2131 2378 3179 49.78
20 | 075 101 120 161 217 293 348 469 631 850 1182 1276 I[378 1448 1549 1714 1742 1934 2241 2505 3353 52.40
22 | 082 111 132 L78 239 322 383 516 694 935 1292 1407 1519 1600 1710 1896 1925 2136 2459 27.57 3702 57.64
24 | 090 121 144 194 261 351 418 567 758 1020 1401 1537 1660 17.52 1870 2078 21.07 2337 2678 3009 4051 62.88
26 | 097 131 156 210 283 380 453 610 821 11.05 1511 1668 1800 19.03 2031 2260 22.89 2538 2896 32.62 4400 68.12
28 | 105 141 168 226 3.04 410 488 656 884 1190 1620 17.98 1941 20.55 2191 2441 2472 2739 3115 3514 4748 7336
30 | 112 151 1.80 242 326 439 522 7.03 947 1275 17.00 1928 2082 22.07 2351 2623 26.54 2941 3333 3767 5097 78.60
32 | 120 161 152 258 348 468 557 750 1010 13.60 1839 20.59 2223 2159 2512 2805 2836 3142 3552 4019 5446 83.84
34 | 127 71 204 274 369 497 592 797 1073 1445 1949 2089 2364 2510 2672 29.87 3019 33.43 3771 4271 5795 89.08
36 | 135 1.81 206 291 351 527 627 844 1136 1530 2058 2320 2505 2662 2833 3169 3201 3544 3989 4524 6144 9431
38 | 142 191 228 307 413 556 662 891 1199 1605 2168 24.50 2646 2814 2993 3351 33.83 3746 4208 4776 6493 9955
40 | 150 2.02 240 323 435 S85 696 938 1263 1700 2277 2530 27.86 29.66 3154 3532 35.65 3947 4426 5029 6842 104.79
45 ] 168 227 270 ‘361 489 653 7.84 1055 1420 1942 2551 29.06 3139 3345 3555 3987 4021 44,50 4973 S56.60 7114 117.89
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Hydrologic
Soil Group Characteristics
A Low runoff potential, high infiltration rate. Well to excessively drained sands -
and gravels. : .
B Moderate infiltration rates. Moderately deep to deep. Moderately well to well
_ drained soils. Loams and similar soils. No clay pans. _
. g% C Slow infiltration rates. Soils with layer that impedes water transmission.
Moderately fine to fine texture. _
D High runoff potential, very slow infiltration rate. Heavy clay soils or clay pan
at or near the surface. Shallow soils over nearly impervious material.

This rainfall pattern results in the County having somewhat different rainfall distributions in the
southwest and northeast areas of the county. In this Hydrology Manual, Solano County has been
divided into two drainage regions corresponding to the State of California, Department of Water
Resources (DWR) Drainage Provinces. As shown on Figure 2-2, the San Francisco Bay Region
includes the southwest area of the county (Fairfield, Suisun City, Vallejo and Benicia), and
corresponds to the DWR San Francisco Bay Province. The Sacramento River Region includes
the northeast area of the County (Vacaville, Dixon and Rio Vista), and corresponds to the DWR
Sacramento River Province and a small amount of the DWR San Joaquin River Province.

An important parameter in the design of drainage facilities is the rainfall depth-duration-
frequency (DDF) relationship. The frequency is expressed as a return period in years. The retumn
period or recurrence interval is defined as the average number of years within which a given
event is equaled or exceeded. A copy of a report describing the DDF relationships for Solano

County is included in Appendix A. '

23 SOILS

The United States Natural Resources Conservation Service (NRCS, formerly the Soil
Conservation Service) has mapped all of the soils in Selano County in the report Soil Survey of
Solano County, California (issued May 1977). The NRCS categorized all soils into one of 4
hydrologic soil groups, which range from Group A, characterized by high infiltration and low
runoff, to Group D, which has slow infiltration and high runoff (see Table 2-1).

Table 2-1. Hydrologic Soil Groups

The hydrologic soil group designation is used in selecting appropriate runoff coefficients in
drainage design for pervious areas such as agricultural or open space. The procedure is described

in greater detail in Section 3.4.

June 1999 ‘ 24 ‘SCWA Hydrology *
074\98-04\hydro



Appendi}ng

Soils are classified into hydrologic soil groups (HSG’s)

to indicate the minimum rate of infiltration obtained for

bare soil after prolonged wetting. The HSG’s, which are
A, B, G, and D, are one element used in determining
runoff curve numbers (see chapter 2). For the conve-
nience of TR-55 users, exhibit A-1 lists the HSG classifi-
cation of United States soils.

The infiltration rate is the rate at which water enters the
soil at the soil surface. It is controlled by surface-condi-
tions. HSG also indicates the transmission rate—the rate
at which the water moves within the soil. This rate is
controlled by the soil profile. Approximate numerical
ranges for transmission rates shown in the HSG defini-
tions were first published by Musgrave (USDA 19556).
The four groups are defined by SCS soil sc1entlsts as
follows: .

Group Asoils have low runoff potential and high infil-
tration rates even when thoroughly wetted. They consist
chiefly of deep, well to excessively drained sand or
gravel and have a high rate of water transmission
(greater than 0.30 in/hr).

Group Bsoils have moderate infiltration rates when .
thoroughly wetted and consist chiefly of moderately
deep to deep, moderately well to well drained soils with |

" mioderately fine to moderately coarse textures. These

soils have a moderate rate of water transmission (0.15-
0.30 invhr).

Hydrologic Soil Groups

Disturbed soil profiles

As aresult of urbanization, the soil profile may be con-
siderably altered and the listed group classification may
no-longer apply. In these circumstances, use the follow-
ing to determine HSG according to the texture of the
new surface soil, provided that significant compaction
has not occurred (Brakensiek and Rawls 1983).

HSG - Soil textures
A Sand, loamy sand, or sandy loam
B Silt loam or loam :
C Sandy clay loam
D Clay loam, silty clay loam, sandy cléy, silty

clay, or clay

Drainage and group D seils

Some soils in the hst are in group D because of a high

. water table that creates a drainage problem. Once these

soils are'effectively drained, they are placed in a differ-
ent group. For examplé, Ackerman soil is classified as
A/D. This indicates that the drained Ackerman soil is in
group A and the undrained soil is in group D.

Bi]s have low infiltration rates when thor-

.oughly wetted and consist chiefly of soils with alayer
that impedes downward movement of water and soils
with moderately fine to fine texture. These soils have a
low rate of water transmission (0.05-0.15 in/hr).

Group Dsoils have high runoff potential. They have
very low infiltration rates when thoroughly wetted and
consist chiefly of clay soils with a high swelling poten-
tial, soils with a permanent high water table, soils with a
claypan or clay layer at or near the surface, and shallow
soils over nearly impervious material. These soils have a
very low rate of water transmission (0-0.05 in/hr).

In exhibit A-1, some of the listed soils have an added
modifier; for example, “Abrazo, gravelly.” This refers to
a gravelly phase of the Abrazo series that is found in
SCS soil map legends.

(210-VI-TR-55, Second Ed., June 1986)
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Chapter 2 Estimating Runoff Technical Release 55
Urban Hydrology for Small Watersheds

Table 2-2a  Runoff curve numbers for urban areas V

Curve numbers for
Cover description hydrologic soil group
Average percent '
Cover type and hydrologic condition jmpervious area & A B C D
FEully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.) 2
Poor condition (grass cover < 50%) Tt 63 79- 86 89
Fair condition (grass cdver 50% to 75%) . . 49 69 79 84
Good condition (grass cover > 75%) 39 61 74 80
Impervious areas: * . -
Paved parking lots, roofs, driveways, ete. :
(excluding right-of-way) 98 . 98 98 98
Streets and roads: ' ‘ ’
Paved; curbs and storm sewers (excluding
right-of-way) 98 - 98 98 98
Paved; open ditches (including right-of-way) ......cccceccveerereene o - 83 89 92 93
Gravel (including right-of-way) : o 76 85 89 91
Dirt (including right-of-way) ; v 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only) 4/ ......cocveeenens . 63 | 77 85 88
Artificial desert landscaping (impervious weed bairier, ’
desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) 96 96 926 96
Urban districts: . .
Commercial and business 85 89 92 94 95-
Industrial ' 72 81 88 91 93
Residential districts by average lot size: : —
1/8 acre or less (town houses) 65 77 86 @ 92
1/4 acre 38 61 75 g 87
1/3 acre 30 57 72 81 86
1/2 acre . 25 54 70 80 85
1acre 20 b1 68 79 84
2 acres : 12 46 66 7 82
Developing urban areas
Newly graded areas
(pervious areas only, no vegetation) 5....... 77 - 86 91 94 !

Idle lands (CN's are determined using cover types
similar to those in table 2-2¢).

1 Average runoff condition, and I, = 0.2S.

2 The average percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas are
directly connected to the dralnage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN's for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space
caover type. '

4 Composite CN's for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN'’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN's for the newly graded pervious areas.

NUMBER Usel = 90

(210-VL.TR-55, Second Ed., June 1986) 25
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Figure 1

Solano Gounty
Design Rainfall Study"
ISOHYETAL MAP OF
SOLANO COUNTY
Zm>_z ANNUAL PRECIPITATION
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SCALE IN FEET

NOTES:-
1. SOURCE OF UNDERLYING NAPPING SHOWN HEREON IS DIGITIZED USGS
QUAD MAPS AS SUPPLIED BY ANERICAN DIGITAL CARTOGRAPHY.

2. BOUNOARIES ARE APPROXIMATE AND HAVE BEEN ADJUSTED 10 FIF
USGS QUAD MAPS. :

3. BASED ON OR CORRECTED TO THE 1951 TO 1980 BASE PERIOD.

#- ISOHYETAL UNES ARE FROM DESIGN RAINFALL FOR SOLANO COUNTY.
PREPAREQ BY JAMES D. GODDRIOGE, SEPTEMBER S5, 1998

LECEND:

ROADS & MINOR HIGHWAYS
MAJOR HIGHWAYS .
TS—22-— ISOHYETAL LINES

DRAINAGE REGION BOUNDARY
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PREPARED BY: - !
CHAUDHARY

& ASSOCIATES, INC.
ENGINEERS ~ SURVEYORS  INSPECTORS

VALLEIO: BRI WALNAIT AVENUE, SUITE 320, MARE ISLAND, VALLEJQ CA B452-113
FAX

\0008077\HYDRALOGY \SPEXHIBITS\CHARL IEBASIN

WALNUT AVE,

DELTA BASIN

MARE ISLAND STRAIT

CHARLIE QUTFALL
0=94.32 CFS

NOTES:

1. EXISTING NETWORK OF PIPES PER
NAVY MAPS SHOWN FOR
REFERENCE ONLY. WHEREVER
APPROPRIATE, EXISTING PIPE SHALL
BE RE—USED ESPECIALLY AS
PRIVATE SYSTEMS.

2. UNLESS OTHERWISE SPECIFIED, ALL
NEW STORM DRAIN PIPES. AT LOW
POINTS (CATCH BASIN TO
MANHOLE) ARE 12" IN DIAMETER.

3. PIPE LAYOUT, PIPE SIZES AND
BASIN BOUNDARIES SHOWN ARE
PRELIMINARY AND SUBJECT TO
CHANGE BASED ON IMPROVEMENT
PLANS.

LEGEND
[{5>— PROPOSED STORM DRAIN PIPE
WITH SIZE & FLOW DIRECTION

STORM DRAIN PIPE PER
NAVY QUAD MAPS

= — — — = TRIBUTARY BOUNDARY

&3  LINE NUMBER TO CORRELATE WITH
HYDRAFLOW STORM SEWER TABULATION

FUTURE RIGHT-OF-WAY

TOTAL TRIBUTARY AREA = 68.90 Acres

MARE ISLAND AMENDED AND
RESTATED SPECIFIC PLAN

CHARLIE BASIN

DATE: DECEMBER 1, 2003




T oy

£00c-e0Cl

8Pl :s8ull "oN JArYASL-OrITIVA 81U 4Ql

WISHILSYIN-TTVHLNO-TITIVYHD :8)y 108foid |

HEpO

MBIA ue|d MOjjelpAH



50/ Y

() Ly°0- = uoneAsie Jejemie lemiy| ¢ "SIA Ol = pousd wmsy 20 v (00°S + awni8|ul) / L0712 = Aysusiu] :SILON

€002-€0-C1 :syeQuny

8L 1SBUlj JO Jaquinu [ejo)

AAIYASL-Or3ITIVA 8lid 4l

Ws"HIALSYIN-TIVALNO-IITHYHD :8l1d 103foiy

oe'zlL 0g'ci 16°¢ 1424 96°L €LC| 020 0c | s2¥% | G¥'8L| B66°LL (V4 L8l ODL | 68'8| 00Of 060| €86{ 000| O+v8| oOZ X4
oyl 062l Lee £€9'¢ et or'L| 020 9¢ | 69% | vL'6T | vL'GT 0c | 98L| 00L|e8CL| 000] 060 Sevi| 000|099l zZI 0¢C
00°0 ociL 09’y 99’y Le lee| ev'0 cl | ISV} epZ| BLL 82| 00L| OOL| 2Z¥v0| Z¥0| 080 | 0| 0| oO€S 8l 6l
aur psyasuy) 0ezL 000 [ 4 6v'y vl L9'L| 0€0 0¢ | ¥L'¢ | 2622 | vrel 0C .N.m_‘ 00| 289y 000| 00O | 852Z| 000| O€o| L1 8l
oL'cL ogel N..N.v ov'vy oL’ cr'e| 280 0c) sec|¢el’le|8zel| 61| S6L| 00| z89] 000| o060 852| 000! O 0L ¢l Ll
ov'cL oc'et €ee £9°¢ 88'C 8l'e] eb'0o SL| Pl'e| €S| 2L Lc Ll 001 | ZbO| 8€0| 060 Nm.vo o 019 21 9L
06°LL oLclk €e°e g8'e [4A0) 0L'L| 20 er | 06V {S¥°0S| 26°Ly| 8L | 6'lz| 00L |coez| o000l o060 6552| 00O 0'ose 6 St
) 4r A48 ozeL Le’e cee €Le L2 vro lc | 6L€|9G°0L| €9 8°C L'ob| O0L | ocec| €9'0| 080 | 952| 0L0 06t ¢l 147
06'LL 0L'LL ot'e ge'e 19T oLe! Lo . Gl | g8t | vry| €z¢ 8¢ | €0L; 00L | ZL'L| SVO| 060{ OCL| 050 o.,mr 6 el
(AR orcL v0'e t...m veo- €L'0| 210 8V | 48°C | 18'6V | LGOE 0C| velL| o0L|09GL| 000| 060 |¢cel o.o.o 0°20¢ bl cl
0LCL oc’LL 10'e c0'e 80~ Y20~ 110 8y | 86C |95’y |2z582| @1 | 12| 0'0L | 096L| 000| os0|eczL| o000 0se 8 3%
06°L1 09'LL ge'e gg'e [N A €0'¢ (- 060 ¢l | e1'e ) 2se| vl 8¢ | 00L| O0OL | 0S50 0S0| 06'0| 950| 950| 029 6 oL
0LCL| 06'LL Fo.n Le 650~ 82'0-| 020 8V | ELE | vTYO(GTey| @4 | €€Z| 00L | LLvZ| 000| 060 | Ssyzz| o000 ocel 8 6
or'gi 024 €97 91'C £8°L- GG'L-| €10 | 09| L6'C | 996 | 2P'TL LV | ove| 00L |9LZk| 000} 0670 689r| 000(0CLZ L 8
0g9L or'si 95°¢ 65°Z 167L- €8°l-| CL°0 09 | Z8'¢ |8eL6|6V0L| L) L'Gz| 00L |9LZy| 00O 060 |S89F| 000] 09 9 L
00'vL 0e9l Sl'e 0g'e €ee- 16°L-| €10 09 | 86C | ¥6'¢6 WL L'V} ¥'e2| 00L | 60€Y | 000| 060 | 88Z| 000/ 09pz S 9
00°0 00'vL 00'¢ Le vse €22 | S0 09 | 92°¢ | L'00L | 8269 oL L'92| 00V |60€EY| 0000| 060 |88Lr| 000|00LZ 4 S
sulq psuesu) 0c'LL 000 os') (403 66°2- ¥5'2-|1 020 09| 88¢ |0LLL|6869| 9L | 6L2f 00 |€ovy| 000 000 | 656Y 000 o€z € ¥
00'6 oc'LL 82’1 Le'tb oLg- 66°2-| 020 09 | 66°€ | ¥'SLL | CECTL S’} V62| 004 | ik 00O 06°0| LLTS| 00'0| ©O'9S 4 €
X0g XaHoA 008 00’6 690 9.0 [44 % ole-| 020 09| vL'G | SLLL | L6°E6 gL | v6T| 00L | P029}] 000| 06°0|€6'89| 000| 068 3 4
00’8 00’8 PAA S 810 18°€- cce- o.N.o 09 | 4S9 | €9LL | 6V'EH Sl | 9%6g| 004 {#0C9] 000 06°0| €689 00°0]| 092¢| puz 2

o) o () W e1) @ | (%) | ) | (sm)| (s10)| (s39) | (upup) | (upws) | (usw) () | (o®) | (o¥) | ()
ug dn ug dn ug dn |edoig | ezig . 3sAg | 91U | 1ej0L | Jouy jeljol | Jouj m%.ﬂ.._ aur

g | omoy | {1) 4909
aieun AS[3 Wiy / pu1s A9[3 19H AB[g WoAY| adid I8A | de | erol | ujey a1 OXeary [gouy| easyBuig | uev | uonelg
| obeg ___uopelnqe| 1omag wu oluM MojjelpAH

v

v

"



L Dy

() 2°0- = uonessie sajemiie) feniul ¢ 'SIA 0L = poued wMeY ‘420 v{00°g + ewn 19Ul / £0°1.Z = Aysusiul :STLON |-

€002-£0-Ci ®jeq uny 8PL :sauj| Jo Jequinu jejo| dAryASL-Or3aNIvA :elid 4Ql WSHILSYN-TIVALNO-IITHVYHD 8|14 108loid

surpspesul | 02°ZL 00°0 g9'g 609 £9v|  6L'G| 080 8L | Ot | SLG| 26€| ¥Z| €€} 00L| 99L| 000! 000 +8t| 000 0soL| It 44

oLgL| ozel We €9'g 60y €'y | 0E0 8L | ¢9C | 8LG|-eLre| €2| TSL{ o00L| 99L| 000) 060 +8L| 000l 09/l ot 44
0eLL| ooLL €0°G 1A 90y Wy o ¢l | V62| LZe| 6LV 82| 00| OOL| $O'0| v90| 060 20| LrolotoL]| +e 0)4

surppsuesui i 09°LL |  09'LL 00'S 606 SS°L ¢LlL| €10 Zv | 88°C | L99¢|cGlz| 0T | 6%8L| 00L|veeL| o0oo| 060 |sest| oooloszL 8E | B¢

or'bb| 0911 08’y A 4 W G681 2L0 ¢v | 16T | L¥'SE| 95z 6V | 96L] 00l |o0ZvL| 000| 060 8ssL| oool|ociL| ze g€

oecL| ozt 14°] £V’ 85y 88'F| 670 ¢l | S2L | oge| 890| 8| 00k 00L| ¥ZO[ ¥ZO| 060| 220| 2z0!| 019 e | Lg

oc'elL| .ol 0cs €e'g ¥o'e 60'F | S€0 8L | Skcy 8l9f ege| gTT| S9L| o0L| 99L| ooo| 060 ¥8L| 000l 0oeL| iz e

OE'LL{ 0011 €0's LL's 20 ey 2vo ¢l | 6eCc| oec| 28| 8¢ | 00| 00t | s90| s90| 060| zz0| 2ol o9t e gt

oF'LL| ogLL 08t 83¥ 99°¢ 1get o SL| voe | Ly ee| L2 | LoL| 00L| 62L| 000 060 s¥L! oool| oze ce | vE

ogecL| oLz Wwe) g 85V 99% | 00°L ¢l | eTe| 95| sl'g| 87| 00L| 00L| Z20| 20| 060| sgo| s80 o8l ite| e

0L1L| OF'LL 88| - v9P el Wil zvo | zv | 9re | 1eve | w6z €l | €0c| o0l 6vSL| 000| 0670 | LZLL| 000| 098] zz| e

092y oeet 6LV AN 19¢ 80°€| 020 Og | 68'c | vE'8L|9ELL| 22| 85t 00L | 88L| 000| 060 S28| 000 osez| o e

052zl 09t [4 44 oLy €Lz 19’2 020 0ge | €9'c | ¥€'8L | 8991 L'e | 6'9L) 00L | 88Z| 000f 060 | GL'8| 000|OO0Ovz| 1z o¢

0L’LL og'LL 8y 65y 1ge( " 98¢l Lg0 ¢h | ce'l | €9'L| €80 ®Z| OOk OO0L| OcO| oc0i 060 €g0| gco| ovz| zz 8¢

0s°ZL 0czh 4 48 4 o'y €9°¢ 80'v | SL0 ¢k | o5’}.| 80'€E| 190 ®Z| O0L| 00| TZO| zzZ0{ 060 20| ¥zol| o0o09| 1z 8C

oL'er| oeel 10°S 60°g om.m vo'e| 0£0 8L | 89°C | €L'G| ¥S¥ Ve, gLL| 00k | 6LZ| 000| 060 €b2| 000| 0| 9z z2
00°0| ol€l 9y 00'g 19C 0s'e| OF0 8L [ ss2| G99| 0S5+ Ve | 8LL| o0l | 6L'Z| o000 060 eb'z| oo00|o0ZZZ| 81 9z
0LLL| o€l 8’y LS 18’ 26| €871 ¢l | c0c| e8| 6L'L| 82 .o.ov odv 0. 2¥o o,m.o 0| LvO 09| 22| sz
oscL| ocel (444 1244 €9'E 69°c| 190 ¢l | le'e | V6T| 2le] 8T | 00| 00k | 9r0| 920 os0| 80! ¥80 06| 12| ve
00'0f O€LL 09’y 1£°h% L2 11’2y €e0 vz | vi’'e | 90'€l| 98'6| €2 | Lvl| 00L| LZv| OvO| 060 89%| ¥v0] o8L| s8I A
oLeL| oLt VXA 4 ov'y oLt Le'L| 2o Zr | se'e joeve| 9e0e| 6L | 802| 00l | 1LZ9L - 00°0| oB’0 [ LOBL| Q00| O008L| -S1 :

(44
(1) W) W) ¢1)] 1) W (%) | (W) | (sp)| (sp0)| (s39) |Coupuy)| (i) | (ugen) (0) | (oB) | (G®) | @
: aur
ug dn ug dn ug dn |[edojg | szig 1sAs | Jo1up | 1BJOL | toU) lejol | itouj ol | aun
_ iy | moy | (1) #2909
aiaunr A9|q wiry / pulp A9|3 TOH A9]3 HeAu| edig 1oA | de) | jejoy | urey AR J xealy #ouy | easy Buig | ue uopelg

s . - B + . ¢ . v

sy . | uone|nge| J19mag ULIO}S MOJJeIpAH-
e A : . _ L LT YT T T

s - . ] v



T oy | |

(4) Lt°0- = uoneasie Jsjemjre) [eniu ¢ 'SIA 0l = pousd wmy L0 v (00°S + Wy Jejul) 7 £0°LZ = Aususiu) :ST1ON

€002-£0-C¢! :®jeq uny 8¥L s8uy Jo Jequinu [ejo | JAI'8ASL-OPITIVA diid 4Q) WISHILSYW-TTVALNO-TITUVHO ofid walord |

ocel| oilzi 12’9  0g9 ve'y €5Y| 1E°0 ve | ece [ 2ock| 696 PT| OvL| 00L| Ly | 0s0] 060! v 68°0| 0191 S5} €9

094l ogLL L9 89°G At 4 69’7 050 SL| 8L | L9V 92'L| 8Z| 00L| 00k | SOl syol 060 o0gO 0S0f ObL| €5 29

ocgL| oLz 129 129 ve's ev'e| Zi'L ¢h | 20k | 8Le| 20| 82| ooL| 00L| SzO| szoOf osO| §z0O 820 o8l gg 19

¥80| obel| ovel 489 [4uyA S¥'9 09°9| 050 ¢l | 98¢ | T6T| €60y 8T| 00L| 00L| €c0| ec0| 060| 80| g0 0og} 65| 09

€80, ozek| orzl 159 £9'9 ¢6°G ozo| evo| g1 vSZ | eS| 9L} 82| tvoL| 00L| Zro| 600| 060 L0t 010} 048] ¥S| 65

09°LL | oFtL 19'§ 89'G 29y PL¥| 050 St | ¥O'L | LS%| 60'L| 8T | O00L| 00L|.680| 650 060 EV0| ev'0| Ove| €5 8¢

€L'0} oez| 0S| Is
08°0L| o001 [4 4] or's (1158 4 vy 8¥'o ¢k | evo| Zvrz| ee0| 8z o0L| oOL| 20| zio| os0| €10l €10

00ZL| 081l 66'S 66°G €0 Sl'G] 250 ¢l | s¥'0| L62| €c0| 8¢ | 00| 00L| zvOo| 20| o060 | €10

0szy | oS
oLel| oezet ¥9's 109 69t vey| 0£0 ve| vve seCh|GlOL] €T | €vL| 00L| Z8%| 000| 060 | sBY 000|08lZ| 9| SS

0004 oOcct 629 €v9 w's ¢6's| S0 gL 28k | Tee| LWLy 92| ¥LL| 00l | ero| 000| os0!| 0 00| olEL| er | vs

09'LL} 091 8¢S 05 1 ¢l s2o L2 | 61 | ¥P'GL ] €8°L) be | 8L 00L | SL'G| 0000| 060{ 69| 000 0c8L| 68| €5

00CcL| o08'LL 66°S 66°G 8¢V LE'Y | 080 b | L8C | 0ZLL) LL1'9| 92 02l 00L | 62| L0 060 S9Z| zZ10 09 08| z¢

0g'0L|{ o0ZoL (4 4] s V1 4 Se'v| 007) ¢L | 6171 | o9g'e| €60 82T | 00L| OOL| €c0| €c0| 060 | €0 g0 0s) Ly 1S

oL’elL| o00cL y9o's 6.9 V6 8CF | 0£°0 be | 62| s98| ore| 9z| o02L| 00L| 052| 000] 060 8LC| 000{O0¥LL| o | oS

06’01 080l 8¢'G €r's oLy €8y | 250 cL| L6'C| i9T| 89V | 8T | zOL| 00L| 50| 800 o060 £90| 600 osey ev| o

240 000| oOTeL|{ vlo €0°L cL9 W9l b0 Sl | l9e| €9%| zTge| 82| 00| 00OL| 60| 60| 060! 880 88°0| 06S| 2r | s

09°'LL 0801 82'S 0g's VA4 §§'¢] 210 €€ | 8.C | Iv'8L | 8v 9L (24 .h.mr 00L | S¥'Z| 0000) 06°0| 8Z8] 000| 099] 68| b

oeel oLeL 54 8¥'s 80°¢ 6L'E) 610 0€ | €2'c | Co'8L | Lest ¢ | v'SL| 00L | 89| 000| 060 £9°2| 000] 05| 1g oy

06'0l 080k 8¢'G 8¢S oLy €LYy 090 ¢l | 9€°0 | 9L2| 0z0| 82| 00L| 00L| 200| l00| o60| 00| goO 0g} ¢ 514
1 90 000 o0zZ2l yo'9| 999 cL9 vL'9| 620 8L | 48T | s¥'e| VTl 8¢ | 00L| 00L| #'0| ¥+'0| 060 | 6V0| 6%0 Ll 2y 144

09°LL| o06°0L 8Z'S ces 18 4 SP'¥| 620 Sb|2l'V| vOv| 9LL| 82| ¥OL| 00L| ¥90| 000| 06'0| 120| 000l Oz 6e

194
) ) ) () ) W) (%) | (W) | (sps)| (sp9)| (s39) | (upuy)| (upws) | (upus) (9) | (o%) | (0®) | ()
. aui
uqg dn uq dn ug dn |edoig | ezig 1IsAg [ 91U | T30l | Jouyj Jelol | Jou| oL [ aur
Iy | moy | (1) He00
alaur A9[3 WY { pui A9]3 19H Aol HoAU| edig lop | dej | |ejoL | urey ol OXxealy |jouy| eawybuig | uey | uopeig

¢ obeg | : __uopne|nge] Jamag wio}g MojjeipAH
C . T T T - . ‘ , /] ) Lo T N




s ey

() 1t°0- = uonensie seremire} feniu) ¢ 'SIA 0L = poped wey L0 v (00°G + swn I9Iul) 7 L0°LZ = Aisusiul :STLON

€00¢-€0-21 ®yeQ uny 81 :seul jo Jequinu |ejo dAI¥ASL-Or3TIVA olid 4al UWISHILSYW-TIVALNO-TITHYHD 8|14 109foig

0e'Ll | 060t 18y 184 FAN4 6¢c| 610 | vc | 88C | 66| 906| vz | ®cl| 00L| z8el| zeo| os0| vzw 90| 0%29| €z | 8
0Ll ogLk| 084 06'L| 5.9 Y0'L} €20 SL| S8l | zcie| z8L| g2 | 00L| 00L| s90]| co0| o8O0 zz0 2Lo|0veL| 28| €9
0ELL] 0g1LL €e’L 8g’L 86'¢g 05'9| 620 8L | vz | 89 clv| 92| L'LL] o0k | 651 80| 060 21| e50) 08| o8 Z8
0e'LLt 0072 €g°L 6L €29 0c’L| 080 Sl m.w.N 9L’ ON“N 8¢ | 001L| 00L | 820f 80| 060 Nw.o 48°0| 022y | o8 18 |~

0Ll | ogLl 0L €Ll (44 8¥'G | S20 ve | G8'C | GThL| LL'8| gz | o€lL| 00L| ecei se0| 060 | ozel 9oL 0's0L| 6L o8

0oL 051l €69 96'9 €6V 67| L0 vc| 69¢ | ev'6| S¥'8| ¥z | 9€l| 00L| bSE| 1Z0| 060| e8¢l €20 0ez) 9L | 6L

09°LL | 0SLL €6'9 €6'9 8L°8| V29| 00°) ¢l | 96°0| 9gc| 890 €€ | 00L| 00L| 1Z0{ LZ0| 060 | €20 €20 09| 9L 8L

06'cL| 0972l LG9 859 109 €L'9| 050 cl | 9e'h | egT| €50! 82| 00L| o0L| 6L0| 6L0| 060 LZO 120 Ove| €L| LL

08ch| 09LL| 959 089 100 4 €6'v| 020 ve | 48T LLOL| 88| ¥ | ®c€t| 00L| ve| 000l 060 | 9Lb 000 | 0SLLy] SL| 9L

00l | o0872L LE9 €9 5144 8Gv | 0Z'0 ¥c | 68'Cc |co0L| vB'8| €T | 8vL| 00L| Z8¢| 000 oD | oOCH 000| 015! 2L | oz

ogcl| 0972l L1579 859 109 P08 | 050 ch | ¥V'L | 28Tl Lg0| 8T | 00L| 004 | 8LOf{ 80| 060 0zZ0 0c0 09| €| vL

ooeL; o067¢CL g9 P9 8¥°G 9L°G| PO gL eve| viv| L6L| €2 | svi| 001 | 980| ooo| 080l sBo 000 o089 z2| €2

09'LL| oo€L 19'G 819 c9'e 8v'v| 020 e | Ll’e | egel | L00LL| €2 | TS| o0L | 1e¥| 000| 060 | opS ooololer| es| ez

oF'zL} ogzeL vLL £€6°L 029 €L} 090 Sk | 88} | LOG| 6VL| 82| 00L| 00L| €50| €50 060 690 65°01088L} 0L |

oveh| ovel S0'L Wl ob's G6's| O¥0 8L | eg'e | 99'9| ¥Z9| ¢z | 92| o0t | o0szZ!| 160{ 0BO| 82T LlLjoeeL| 89| oL

o¥'oL| osoL 98'S 96°'g 0ce ye'e| 2o €€ | ¢8'Cc |6C8l|ce9l| ST | 62| 00L| LL9| svo| 0680| Sp2 €90 | 0L 29 69

oz'eL| ovzelL 6v'9 129 8L's o'G| 620 Ve | gle| 968| 20'Z| +ve| VelL| oo | e8Z| 8col 060! oOze cr'ol 096| <9 89

09'LL  oOFoL £8'S §8°'s gl'e 0ce} 910 €€ | 8LC |Sl'lz|ce9L| vz | 9€L| 00L | z89| zLO| 060 8§52 €L°0) 0%z} $9

19
09'LL ! Ov'LL £8°'G £8°G 16 6y 0Tt ¢l | 690 | oe'€| Lg'0| 82| ooL| 00L| 80| st0l| 060] o0z0| 0z0 0st 9 99 |’
0L'ci| o0c¢l 2e9 LE°9 €S’y 89'v | 0€0 ve | eLc|eceh| o06L| vZ.| L€l Q0L le'e| e¥’0| 060 89°¢| 8v0| 00S| €9 o]
08’0 09'LL r's 69°'S §g°C al'e| 020 €€ | 98'C |eg'ec| vo9L | ¥z | 8¢€k| 00L| 00Z| 000| o060 | 822 000 080e| ¥ ¥9
() W ) () )] - () (%) | (u) | (sn)| (s19)| (sy0) | (apup)| (uyw) | (upw) (©) | (ve) | (oe) | ()
: aury
ug dn uqg dn - ug dn |edoig | szig 3sAg | 91u] | |ejor | 1oy jejol | Jtouf oL | auny
: g | moy [ (1) #9029
aj eur] A9|3 wiy | puln A93 19H A9[3 HeAU| adld 19A | ded | jejoy | upey 2L O xealy Jouy | earyBuiqg | uen uojelg

¥ obed

| uopejnqe Jomsg WLIolg MOLRIPAH

\ ’ v . € Bl [ -4 v + ke - v re [ pl \ - o ‘ '



Ce/saspy §

(4) Lt°0- = uonensie Joyemie; e ¢ 'SIA O} = pousd WNBY ‘420 v (007G + awm yoiu)) / £0°1Z = Ausuaiy] :STLON

€002-€0-Z1 @leguny 8¥1 :sauy Jo Jequinu |gj0 . 4ArYASL-OraTIVA 8iid 4q1 URSMILSYIN-TIVLLNO-TITAVHD :8iid 1osfoid

ogeL} 092l 0z's 0c's 68'¢c 86| 050 | G| 090 | Z9%| €L0| 82| o0L| 0OL| 920 920| 06'0( 620| 620| 08L| lz| SOl

06°0L| 0LLL €29 829 gL'y 06’7 | 620 St ok Zre| 221 82| o0L| 0oL | to0| 190] 060 890 890 06S] €0L | yO!
OLLL|  0670L €19 XA vy €L¥| OF0 SL| seLy 60v| 99'L| 22| ro4| ook 190| 000| o60| 890 0070} 0'2CL| 00L | €0}

OLbL| oLt €9 €€'9 vey 9¢v| 020 8L | 992 eLg| 2ev; s8Z| 00L| o0L| 19| 19| 060 621 6111 0'80L} 0OL | ZOL

oL o09LL €l’9 1] vy 'y | Leo Sb| WL L€ 9€'L| 8C| 00L| 00L| 6v0| 6v0| 060 | ¥50 ¥S°0( 065| 001

101
oc’LL| ObLL LG 009 0s'e 66°¢| O¥0 bc | 982 | vO'0OL| 189! SZ | ZZL| 00| 2| 000| 060 | LoE 000§ 02CL| 66| o0l
08LL| 0gLL ov's 09's XA 0'c| 680 e | 9ze| 686] S8L| S| 672L| 00L| 6Ll 8p0 060 | ¥S'€| €50| 06S| 96| 66
06°0L 08LL oL's 6¢'s 6.C LZ'e| O0¥0 Vo | zee | 900L| SLL) vz | zeir| 0oL eie| 000| 060 woE 000|06LL, ¥8| 86

0gE9L| 001 9¢c 99'c ¥8’L| - 661 | 050 SL| ele| 97| 092 8Z| 00L| 00L| €60 €6'0| 060 €01 €0°L| O0¢ 9| 16

0GcL| ogel 8y'e 9g°e 0s¢ 9L'2| se¥0 Sl | 4c) ov'vy| ssc| 82| 00L| OOL V60| 60| 060 LOV| LOL| 09S| sB| 96

0L2h| 0S2L o€ VA s6°L S¢T| 1S0 8L 8Ly | 6VL| Tie| LZ| ¥OLy 00L | 98L| 000l 060 0z 000} 06S

0e'LL 0s°9 oL'g L' 98’ 0Cv| 180 Sl ve| 09v| o8e| 9T| €LL| oot | #L| osol| 060 09'L| 990 029| 28| ¥B

og'eL| 097k A 0es 68'¢ SL'¥| 670 Sk} S90 | 29%| 940! 8T| 00L| o0L| £20| Zzo| os0!| oo 0E0f o0es| Zz| ¢6

00t | o001 1Z'9 199 6L°s ¢6'S| 0S0 SL| el’e| 85y 89C| 8T ! O0L| O0L| S60| S60| 080 | 901 90°L | OS¥L| 16 c6

08°LL] 00°LL y0'9 619 ey 69y} 020 Vo | vo'z | L98| 909 LT | LiL] 0oL | szz| zeL] os0l| g5z oz zs 16 |*

0c’0L) ozColL 1S G609 €5’y €9’} 050 SL| ige | 9s¥| 60¥| 82| OOL| OO 9L ov'L) 060 ZoL! zo'L|olzz| e8| o6

oeLL| ocol 60°'S 9g'g LS’ 8¢y | 050 Bl ¥O'E | SVL| LLO| Lz | VI 00l | oeZ| ¥80| 080 | g5z €6°0 | 0°eSL

88 68
ov'LL oe'Ll 66’} Lo's (4 LS'€| Ov0 8L} LS'€| ¥99| LZ9 9¢c | 6L 001 el 210 060 | 892| €10 06| 98 88
ov'iL oLl 66'% 80'¢g vil'e 9g8'c| 8’0 SL| 2e€| Lv| 90F 92| L'LL| 00L| 281 €L0| 060 | ¥LL| ¥L0| oSz 98 L8
06°Cl ov'LL (74 €L’y (YA A ve'e| 620 Ye | L0V | LeLL | 2Z0ol 9c| &LL| 00L| 86€]| 000| 060 2v¥| o000l o0ZIZ| OZ 98 i
06°0l 0c'tLlL olL's 88’9 62'¢ 6e'S| Sl 8| 082 | sl 980 8¢ | 00L| O0L 1€°0| le0o| 06°0| ¥e0| vcO|OSHL| b8 S8
€TV () W) o () W) (%) | () | (sm)| (s19)] (s39) | Coypun)| (ugus) | (uyuur) () | (o®) | (o®) | ()

uqg dn ug dn - uqg dn [edojg ! ezig 1sAS | U] | [e3oL | Joup jejol | Joug : m%.m.-_ aulT
Iy | moy | (1) o093
aleur AS|Z WY /pPuiD | Ae[T IDH Aej3 peAu] edig IoA | ded | 1ej0y | uey 11 OXealy gouy| earyBuig | ueT | uonmg

g abed

, uojeInge) Jameg Wiols moyepAy

v o . v 1 1 E] v o I 3 k3 L 2] (3 1 v ’ - + B 1 \



£¥se/2) 0

() 24°0- = uonensle seyemiie; feniu) | s1A O = pouad wnjey 4270 v (00°S + W 18IYY) / 20°LZ = Aysuspul :310N

€002-€0-21 :®yeguny 8FL 'saulfJ0 Jaquinu [ejo L 4AI”YAGL-Or3TIVA :8iid 44| WISHIALSYW-TIVALNO-TMUVHO 34 wsfoid

000 000 le'e 96¢ cL0 Wi sco Yo | ¢6'¢ | €2'LLi9z0L| 82| 00L| OOL| s9¢| soe| 060 90v| 90V | 0262 €21

9zl

000 000 28c £€T¢ eVl cl’e| s2o vey lze j1eLl| 6v'9| 8| v0L| ool | ogz! 000| o8O 29y 000(09LZ| ¥zL | szl

000 000 iee ¥9'C [INY €'l | G20 ve | 46T 1etL)| 6L9| gz | 9er| ool | e2z| oool oso €0'¢| 000|0v8Z | €21 | vzL

000 000 ¥0'c oLe 600 [AA VN R TAl] 0¢ | 09'¢ | IS0C| SSPL| €2 | 8vL] ooL | 8e9| 000] 060 60°L| 000f 0¢s| 221 | €2l

00'6 000 8c’L 69'L oLl c¥ro-| s2o 8¢ | 8¥'v |Tcee| 6262 €2 | WSL| 00 | 12h| o000| 060 ov'cl| 000|0v.iC ¢ | 2z

000 000 394 59'C 98°0 6CL | €20 ¥Z | 09°€ | L8°0L .m&.w B¢ | OOl o0L| zoe| zoe| o060 | 9ce| oce| 0ogL 0cL | 1etL |-

000 000 18°L Sle 85°0 98°0( €20 ve | e | v8oL| 08| 22| 1iLL| 00L| 20€| oo0| 060 9e’e| 000|02ZL| 6LL | OZ)

00'6 000 82’ L9°) 09°0- 80°0| 810 ve| We| zoe| sLLy 92| ocL| 0oL zo'c| ooo| 080 9E’¢| 00°0| 0'9l¢ ¢ | 6Ll

0o'LL| oL 00°'s G0's S0y mw.¢ 050 Sk | 4S5V egsT| WOL| 82 OO0L| 0OL| 9c0| 9c0| 080 Ov'0| ov'0o| 099] 8¢ 8LL
0s'2L| o0gzelL 8v'e lg'e 0sc 09°Z( 050 Sk | 0Lz 97| 892| 82| o0L| o0k | se0! S6'0| 060 90°L| 901 | O0T| S6 | Ll
052k | oSzl 6€'9 0y9 $0°9 GlL'9) 8¥'0 ch | 2L | ok Gz0y €2Z| O0L| OOL| 600| 60°0| 060 00| Ol'of o€z| viL | 9t
0seL| orzel 6£'9 6g'9 y0'9 09| 050 cL | 0Tk} 25| szof 82| OOL| OOL| OLO| OLO| 06O LU0 L0 09y viL | GLL

ooeL | ogeL €9 8¢e'9 8y'g 6L°G| 0g0 Sk | k0| 9ge| 050 22| ZiL| ooL| erol| oo0| os0 LC0) 000§020L| TL| ¥LL

06°0L| 0601 199 (42 68'S 9,9 0071 ¢L | 90y | ose| eve| 82| ooL| 00L| 90| 90| 060 960! 960 0.8

bl €Ll
06°0L| o060l L9917 2’2 y9's ¥2'9 om..o, 8L | OVy | €Vl| 8i'S| 8Z| 00L| 00L | sg1| g8l 060 | S0z soC|o0ck| LLb | 2Lt
0¥'0L| o06°0L geo 9b°'9 og'y 687 | 020 {8 | 99 (e6'9L| 8l8| 2z | LOL| 00OL| €z€| zso| 060 65°€| 89°0(09ZL| 80L | LLL [~
06°LL] o0¢L c8'9 €02 16§ 92’9 | 080 cL | 282 | s1'e| 6LL| 82| o0L|-00L| ¥o0| v90| 060 | bLO| LLO| Ov6| 60L | OLL

08°0L| 08'LL Sl'9p 659 8’y Le'g | s¥0 Sbyosee | vev| LWy 22| Lol o.ov_ V§'h) 80| 06°0 | 89'L| 60| OvOL| 69

601
0g'0L ool Sl'9 62’9 ¥8'c L'y | 020 Lz | 8oz |o6eL|oo0L| 9z ozL| ool | sLv 60| 060 Lov| zoL|obeL| e9 | oL
08ZL| o0L72) - 959 96’9 €8'G 88'G| 220 ¢L| 00| 99'L| 8l0| 82| 00L| 00L| 900| 900! 060 L0001 00| o0€Z) SL| l0L
og'cL} olciL 95’9 96’9 €86 ¥6'G| €81 ¢l | ce0| e8¥%| sL'o| sz | 00L| 00| 900| 900! 060 00§ 100 09| sz 90t |
e1)] () () ) eT}] W (%) | (W) | (sp)| (s30)| (s39) | (auypun) | (uyus) | (upus) () | (o8) | (') | (1)

aur
ug dn ug dn uq dn |edojg | ezig IsAg | 91Ul | (eyoy | aouf fejol | Jouj ol | aunm
Iy | moy | () #9000
aj sur A9[3 Wiy / puln A913 TOH A9|3 MeAu| adid I8A | ded | jejo) | uey o1 JXxealy Jouy | earyBuig | uen uonelg

9 obey

uolje|nge] Ismag WO} moueIpAy

S - v 1 - Bl e - L el - - + i r I v i B



G841 1y

(4) Lv"0- = uoneasje Jeremyie} [eRiu] ¢ 'SIA 0] = poued WNBY p.0 v (00°G + aum 3olu}) / 20712 = Aususiul :STLON

€002-¢0-2L ‘®@jeq uny 8P} isaul| Jo Jequinu [ejo L : AArY¥AGL-Or3TIVA elld 4q| UIS"HILSYIN-TIVALNO-IIMTHYHD 9)id 109loud

00’0 000 00¢ €0c XA LlE'L} 050 §L | Gge} ISv| 09'Z| 82| O0L| O0L| 68°0| 68°0] 060 660 660, 00z Y| vl

ovcL 000 vl 20’8 0c9 98°9{ 0¥0 SL|srz| oLy| e6c| 8Z| O0L{ o0k | 90| 90°L] 060 s8Il 8L OYOL 0L | opl

0s'9 000 S's 6L'G 0y vo.m 0g0 SL| 8lC| sS¥| €9c| ®8CT| 00L| 00L| ¥60| ¥60i 060 Yo'l ¥0°L | 0691

¥6 | s¥l
OL'LE 000 L9 69°¢C L5C YLC| 050 Sb | 684 | Isv| co2| 8T| oOL| 004 | 220| zLo) 050 08O 08°0| Oove| €L | vri
ocel 000 Lle LLe 74 §8'¢| 050 Sb| L20| 45%| szo| sc¢| o00L| 00| 600| 600 06O ool oo ovi| 9oL | evL

(VA4S 000 ey'e e Lle Yoo | ¥50 be | 09¢ [29'bb| OLy| 8¢C| 00L| 00V | 29| 49| 060 | 99L| 981 oeL| v

448
006 000 8c’tL oc't S9°0 ¥8'0| 1S°0 SL | v0C2!| €9v| LOL| 8¢ 00L| 00L| 9g0| 9¢0| 060 | OvO ﬁ.:u.o o'Le ¢ | Pl |,
000 000 oL’ ov'L 6¥'9 €6'9| OF'0 SL L2} L0v| 9eL| 82| o0L| ooL| ev0| eb0 o.m.o ¥S0| ¥S°0| 0LLL 6EL | OF)
06°2L 000 199 §6°9 QLS 6¥'9| 0¥'0 SL| T 60| 9TL| 92| LiL| ooL| e&+0| 000] 060! ¥gO 000|028l | ¢€L/| 6EL
080l 00’0 16'g 0% €8y €6’y | 050 ¢l | S§2 | gge| 9¢’L| ®Z| O0L| oOL! &v0| V0] 060 ¥SO ¥50| 00Z| 6% | gclL
080l 00°0 §1'9 129 . 8y 0g'g| ov'o Sb| 99V | 90v| es'L| 82| 00L| 00L| Z80| ¢0| 060 €90 €9°0| 0291y 69 | lgL

ocLl 000 08°L v8'L SL9 80°'L| 620 SL| eVl | LGE| 1EL| 82T OO0L| 0OL| Zr0| 20| 060 TG0 Zg0ioCHL| e8| ocl

000 000 §9'¢ 68t 192 SL°Z| ¢eo 8L | 98¢ | ¥6'G| 6L'F| 82| OO0L| OOL| 6¥L| 6FL| 060 | 991 99'L | 0'SZ| vel | sEL

000 000 clL'e LL'E c¢9'e L9°2( ¥2°0 8L 8ze| ZL| osv| 82| zoL| o0k | voL| vi'o| 060 | zo'L 9L'o| 01z szt | ¥eL

0'gZ | 2el | eeL
00’0 00°0 €9t go¢ 182 682 02°0 G1| €sC | 682| 66'L| 8¢ eoL| ooL| zla| viol| oso 08°0| 9t'0| 0o0L

000 000 0L¢ €L'e 68¢C G6°2| ¥20 SL| L6V | oke| 297k} 82| OOCL| 00L| 8so| sso| 0680 | w90 ¥9°0

gcl | 2eL
000 000 X4 102 8c’lL GE'L| €20 SL|ogL| zie| ogL| 8C| oOL| 00L| 6v0| 6¥0| 060 | ¥5O ¥5°0| 00c| ocl

lel
00°0 000 00'¢C €02 2l 82’ 920 GL | e22 | 6g¢e] 8L LC¢| voL| o0L| s90| 9L0| 060 | 20| 8LO| 02z v | ogl
00'0 000 0z yee 6€'0 vp'0| G20 l¢ | L6t | 8¥'GL| 15°¢L 8Z | 00CL| 00L | €8%| €8] 060 L8| 186! o0z 8¢L | 62)
000 000 ¥02C 90'¢ ¥e0 6E°0| Sb0 1Z | €% | 88°02 | 0G°El 87 L'0L| 00L | €8v| 0000{ 060 ; Z€S| 000! OLL| z2ZL | 821
000 0070 9g'e ov'e 18'C 16C| vT0 SL} oge| sie| voL 8¢ | 00L| OOL | L£0Oj Z£0| 080 WOy Woi ocv| vl | L2l
) () (u) E5) ) ) (%) | (W) | (sm)| (s39)] (=39) | ypun) | (upw) | (wpu) (0) | (0®) | (o0) | (1)

. : auiT
ug dn uqg dn ug dn |jedolg | ozig 1sAg | 101Ul | [e3oL | Joup [ejol | touj oL | aurq
Iy | mop | () #o00
alsur A9[3 Wiy / puro A9]F I19H A®[3 UeAy| adid 13A | ded | jejo) | upey o4 J X ealy Houy | earyBuig | ueq uonelg

1 obed

| | | uolje|nge] Ismag wioyg mojjelpAy =

\ < * -t v 1 L - i3 J - - [N " v



a4

(4) 1v'0- = uoneAs|a JsjemiE) [ERIU] | 'SIA OL = poped wWMeY ‘420 (00°C + swp 81U1) 7 20°1Z = Aususyuj :9310N

€002-€0-21 ®1eqg uny 8P 1 seull jo ssquinu |ejo 4AI""dASL-OraTIVA 8lld 4l :zm.Mm_._.w<§.._._<m._.30-m_|_m<IO @4 weloid

0Z’LLy . 000 05°L 681 100 0L'0| ogo ¥c | 09t |eczh| 88L| 82| 00L| 00L 18¢| I8C| 060 2l'e| 2Zl't|00€ET €1 8yl

() (an (W) W) W ) | ) | () | (sm)| (s)| (s19) | Cupun)| (uywws) | (up) () | (o®) | (o2) | ()
sury
uqg dn uqg dn ug dn |edolg | azig . ¥sAg | 9jul | [ej0L | Jouj [e10) | touj o] | aur
g | moy [ (1) 4902 :
aiaunf A9[3 Wiy / puro A®|3 IOH A3 JeAy| edid 1oA | de) | [ejoy | uley oL J xeary Houy | ealyBuwig | usq uoneg
g obeg

‘ | | | _uonejnge] Jamoag E._Olu_..M >>Muu—n_.m._mu[>x_._ -



NISvE JITHVHO

INVHOVIA INIT

&
2
8
4
% €21 4
it 8] =3 v
4 &
@
&9
avt
N ]
oct
vel
6 9 S el el ser
. 2et
" =
-3 ) w B o
A o ] o
——ete =] 3 Paid
T 1€ )
.
- 3
E
° g 2
o 2 “
O - = )
ot rrl
3
ES E]
ar1 \73
a
gt e 9
6
or o2 e
N m_ A 8 I
| e N o€ { e |
1 = [ e S En - w 6Bl
8 o ™ & S
4
51 901 | Zo1 m
5
£
3 8z
6L 08 1.8
o
o
H 8
wlo
9 a0l 1
3 g
£8
5 °
&

@
3

[

< |g

ar

M




£00Z 'L ¥3ANI03Q 3Lvd

NISvd vi13a

NV'ld JIdI03dS @3LV.ISIH
ANV G3aN3INY ANYTSI YN

AVM-Z40-LHON 34NLNS

zo:ﬁ:ﬁhzm;mmzzoﬁ;odég
HEM FLViEUd00 OL MagwnN ann - &

AHVANNOS AMVINGML = = —~ — —

SdYW QYND AAYN
¥3d Adid NIvia WHOLS

NOIL33HIQ MO 7 3Z1S HLIM BT}
3dld NIVYQ NHOLS d3S0dOMd

aN=oaT

'SNYId

LN3W3A0U4WI NO 03Svg 3ONVHD

Ol 1J3r8NS OGNV A¥VNINIMINd

34V NMOHS SIIVANNOSE NiSVE
ANV S3ZIS 3did ‘LNOAYT 3dld ‘¢

H3LANVIO NI LZL 38V (TOHNYA

Ol NISV8 HOLVYD) SLNIOd

MO Lv S3dId NIVHQ WMOLS M3N
TV ‘Q314103dS 3SMY3HLO SSIINN T

'SW3LSAS 3LVAINd
SV ATIVID3d4S3 Q3sSN-3y 38
TIVHS 3dld ONUSIX3 ‘3LVINdON¥ddY
YIAZYIHM "ATINO 3ONIYIAY
¥0J NMOHS SV AAVN

¥3d S3dld 4O MYOMLIN ONILSIX3 °l

TSIION 2

940 2€0L =0

Say 2L'88 =VIHY AMVINGIML TVLOL

1Iv41Lno v173a

LIVHLS ANVTS! IUVIN

o8l

).

IRV AVOUTIvE]

NISYEVL 130\SLIEIHX3dS\ADO T0H0AHNL£08000N
8000-008 (180) vd £I0200 {204} TNOHS O AEVHONYVHO MMM
YR IV 021 B orTTvA
L2000 (102) Xvd ST HZUOL TNOHL vy rews
VRS0 YO VYD 241D AVM ALVIORICO ATTVAYEYN 199 Vv
SHOLOAMSNI  SHOAIANNS  SHIANIONA

SONI ‘STALVIDOSSWY B

AUVHAAVHD

[ 1 :AHl G3HVdIHd

TN Y w__/
N
Tk

__
i

-+ —l3guLs @ZN\

i__._-a

o
Ve

@

‘Ha BYnNzY

NISYE OHI

'ya LN — — BLEE

s o e seww s e e onms

1

L 33uLS V.

2
=
’

|

: |

NISYE SITHVHO~—" 7 ~
[

1

/




A

€00¢-20- . . -
c-20-Cl) Gl saurt oN JAIEAGL-OrITIVA 814 Aql Wis*fefin0-v.113q 91 108loud -
i
"
e
. o
@
] 2 & .»._. & :
2 y, 4 B o lg 5 EeB ol ..__u_o
® " " e B o ,-8 5 =
S @ 142 a :
” % (] " 53 43 ®
L .
8 . .
5 .
»
«
o
5B
R L & "
« |z o o 1P
.ﬂ.E—E.; ) ”
™
m 5
M3JA ueld MopelpAH
S e _ . i P/

v



&Yy Py

€002-20-2L :o1eq uny : GLL ‘seuy Jo Jaquinu Jejo)

(1) 1£°0- = Uopensie JorEmE) [BHUL - "SIA 0L = polad wmey 1420 v (00°S + SWR I9JUY) / 20°1LZ = ANSusIY| :STLON

4AI”YASL-Or3aTIvA :8lid 2l wisTepnO-vy113Q :ejid osfoid

1g'clL | 6g€cl aL's [A%e] oze 0s'c| 00'g ¢k | ero| e6'Ly eg0| 8T | oOL| 00L| zLo| 2ol os0| s£L0| Lo 09| 2t &4

LG'€lL | 6g€cl [4%°] AY] 0ce c¢ee| 050 ch | B892 | 2gg9e| Lie| Lz| 9oL 00k | 20| 800| 060 980! 600 ovZi 2

0c
Wyl | geel £y 1424 8b'e 09| 050 st | 1z | 87! spl L2 | ¥0b| 00 | vm.,o S0'0| 06°0 | 09°0| 900{ O¥e| LI | 6l
96'cL| sl €L €Ll ov'e L6'€| 020 Lz | 9z |zeeL|s6TL| vz | ol 0oL | e¥'6| 000| 060 | €09| 000]028Z! ZL| 81

85'LL| 96721 L9 YAV ¥8'C Ov'e| 020 | 2Lz | 60¢|zeel|zzel| €2| LGL| ook | eS| oo0| 060 €0'9| 000 0i8Z! 9L Li

0citL| 8S'LL €69 199 °) 44 65°¢| ¥20 0S| 9l't | 86'6L | £5'GL V2| 99L| o0L| 92L| oo0| 080 | 08| 000| O6S

St 9l
62cl| ocLL ¥0'9 9¢'9 340 S6°L| 120 9¢ | 1e'¢ | L50E | Ov'ET bz | 6'9L| 00L|90LL| 000| 060 62Ccl| 000|082 VI Sl
€yl | 6221 cr's £8'g 0g0 160 6170 o | cle | eLev | LLge) 0T €8L| 00L|89ZL| 000| 060 | +v96L| 000 ocee| €Ly vl

gL | €2vL 2L's .w_..m 020 0e0; 8st'0 8 | 06t | Ge'lo| 006y| 6L | 861 00L|2¢62| 000| 0606182 000 0ss| 2L €l

124743 Ls'et €8’y 8 12°0- 020} 110 8y | 1OV | GL°8G| ¥€0S| 61| 00Z| 001 {92'9Z| 000} 060 | 8L'62 000| O't8T| LI cl
SP'el 124743 60V vy PA A L2'0-| 80 8y | STV | STlo| er'es| 8L | ¢elz! 001 | 06'8Z| 000! 060 | Li'Ze 000} 00LL] O 2
brLL Sh'el 99°¢ 28°e VAN 16'0-| ¥1°0 S| L1y | 18'€L|.5899| &L | 81Z| 00l |9eoe| 0000 060 | ovor 000} O2vL 6 oL
00°LL Ll - L6C le'e 122 L'~ 910 vS | 9Ly | vszL|zosL| 81 ¥'¢e| 0°0L [ SLZy| 000 060 €8°9F| 000! 095z 8 6
050l 00'LL €52 0.¢C 8e'e- ¥0'2-| SL°0 09 | 80v | €101 | €1'6L g8'L €€C| 001 | 6L°SP| 000) 060 L2°0S| 000| 05z2 L 8
0zoL| o0g'0L 02C 9g¢ er'c- 8€'¢-{ ¥L0 09| vL'¥ | 18°6|268L| LV | €bz| 001 |6297] 000] 0670 | v G| 000 08L 9 L
0001 (A5 G1C 9l'e 1ee- ev'e-| ¥1°0 09| LWy |Sb86| 1282y 2V | LvZ| 001 |eZor| oo0| 060 stig 000( OvL S 9
06’6 000L 8’1 ¥8°L g€g'e- LS'e-| 220 09 | €8'F | 8°CCL| LL.8 L'V | L'vZT| 00L | €02G{ 00°0| 060 482G| 000 06 4 g
08’6 06°'6 FASNN 8e’L qg'e- €5'c-| S1°0 09 1 2¥'S | 2201 | Ov'68 L'V eve| 001 | S0eS| 00°0| 06'0 | ¥6'85| 00°0| o€l € 14
lewsl 0} 2/ “1sixg 000 08’6 8C’L oc'L | 182 sgz-| €10 09| LSS | LL'G6 | 8268 UL oevz| oot | G0'eS| 000 060 | ¥6'8G| 00°0| 0'GL 4 €
aury psptesuy| 000 000 0L 80°L €9°2- 16'2-| s10 09 | 08'S | 600} | ¥L'68 L'V | &¥%2| 001 {soes|{ o00| 060 | vees| 000l oov |2 4
sur] psyesy| 0L’ 000 L0 yeo- oLe- €9'¢-| 20 ‘2L 6e's | 6oyl |8L88| 2L b'S2| 0°0L | G0'€S| 000| 060 | ¥6'86| 000| 06S| puz 3
() W) () W) W) M | (%) | (W) | (sm)| (s)| (s30) | Caupup)| (upws) | (upews) () | (o2} | (o®) | ()
ug dn ug dn uq dn |edolg | szig ¥1sAg | 391Ul | 1RYOL | aouj [ejol | Jouj| w%.“.._ oulq
. iy [ moy | () , #2090
a1 eur As[3 Wiy / puio A®I3 IDH AS[T ueAY| " edid 18A | deg | [ejoy | urey o1 OXxeely (gouy| eetyBuig | uey | uopeig

1 ebeq

P , B ‘ :O_um_—_._n_ﬂ._. hmgwm.»—mthIU—M mojjelpAH ]

« . v . ' > w o 4 [ ] (3 4 By . o+ ' ) " . '

i



X Q\N\N\ QN%\

€002-20-¢} ‘ereqg uny Gl isoulf jo Jequinu fejoy.

(4) LE°0- = uonensle JojemE) BU| t"SIA 0L = pousd wWMeN 5270 v (00°G + W 18IU]) / 20°1Z = Ausuery] ‘S3ION

SAIrdASL-OraTIVA 8lid dal WIS enO-v.L13a 94 waloid

000 8971 G6°L 50'8 879 869 0¥'0 ¢l | e8¢ | 6gT| zzz| 8¢| ooLj oot | 20| B20] 060! g0 88°0| 0Sz| 8c| zv

089l 8zl or's or'L €v'9 €L9| 6Ty 2l ) 050 | ZLeL| ee0| 82| 00L| OOL| zL'O| zZLO| 060 €L'0| €0 0L ec 54

089L1 8zl oL or'L €v'9 €L9( 0LL ¢l | e¥0 | L0v| 8z0| 82| 00L| ooL| oLol| orol osol| Lio 11’0 oec! ec| ov
LWL o089l oL or'L ¥8's 8L'9| 190 SL| 0| cos| sso| 2z | 111 00L | 20| 000| 060 vzo| 00O| 095! 9e! e¢

suripsuesul | gL'gL 000 L9°L 6L, 86'G €29 | 050 §L| 292 | 45| lezef 82| LOL| o0k | SiL| 000| 060 82'L | 000| 00| Zl£| 8¢

19°LL| 8L8l or'L YA A 60°s €09 | 050 voc| 09t | 66'GL|ceLl| €2 | LvL| 001 | €6%| 000! 060! @b 000} o8Z| 9¢; (/g

Syl AWAS 6.°G 8l°L 34 60°G| 050 ve | vle |86°GL 0L L €2 | 8vL| 00L| st's| 000) 060! zig 000! 0¢€ls| se| o¢

eerL| srvL [44°] 9g'g §0°¢ 8¢’Z| Ob0 Lz | 98¢ | 296l LE'GL V2| 0Ly 00L | Sz'Z| 00'0| 060 | 908 000| 025 ¢l se

Wyl | 2ecl €5 47 €2°C €6°Z! 00'G 8L | G0°c |8b'ec| 8€G| 92| &LL| 001 | 01Z| S00| 060! ez 90°0 09| 1t e
0S0L| O0S°LL £5°¢C €5°C | 6e°L 0L} | sS0 §L| v2o-| 08F%| €20 92| 9| 00L| 600| 000! 080 010 00°0| 09s L] e
00'LL og€L 162 (U8 7 181 | 2v'o Sk} Ske| Li'v| 98¢| 82| €Ol 001 or'L| 20| 060 SGL| €0y 0OV 8] ¢¢
640 0c'LL} 20l €5'9 ¥5'9 Sh'e Gl'e| 00'¢ 8L | ¢lz |8¥ee| L8v| 82 _...or 00L| 2Lt ovo| 060 | 16| +b0 09| si 1e

0L 80 28°0L 160l 0zL ve'L 62 Wy ovo SL| WL | 80v| see| Lz| Lo ool | 90| zeo o060 960 se0| oo0g| sz | o¢

€1 80 VAR AR NPV N AS oL'8 9l'8 12's PGy 8¢0 Sl | ic0 | 66'€| ST0| €T | 00L| O0OL| 600| 600| 080! oOLO OO0 ove| Lz | ez

S g0 el 19T c9'8 98 c09 v1'9| SE0 St el | vee| 29°b) LZ| 20L| 00L| 650| o00'0| 080 990 000 ove| 9z 82z

¢l 80 7 A A A 68°L 00'8 (44 6¥'S| 670 8L | 65C| 9¢’L| 65¥| ¥T| €€L| 0oL ] 69L| eg0l| 060/ 0L S9'0| o0gs| sl L2

¥1 80 Slel| 21 68°L Ge's Ly's 209 | 050 §L| 8ee| SS%| Gy Lz | LIL| 00L| 951} se0| o080 | ez 60| OLLL] 8L 9e

Ll 80 8S'LL| 9801 LL9 zoL|  ege Yoy | OF0 8L | 6LC| 999| e6¥| 22| 60| 00k | ¥8L| sc0| 060 ¥0C| ee0|0CLL] 9l

14
8490 0C'LL|{ gclLob €99 659 Sy SL'E} ST 8L | OL'E | PLVL| PG| 92| #LL{ 00L | 80| ObO| 060 | LeZ YOl 0¥2| Sl | ¥2
6¢¢ClL LclL ¥0'9 90’9 Wwe LL'e| 00'g Ye | SL'v | 160G | SO°CL ¢ | vei| ool | eS| vLo) 080 Z22¢| sio 09| ¥ €2
62clL LieL 0’9 (A% ] 9l'e or'e| STl Sl | 90e| TTl| 9l¢ 9c | €L 00§ erL{ sio| oe0| 851l Zio 0ve| ¥l 44
) b1} 1)) () (b14] W (%) | (W) | (sps)| (s30)| (s39) | Caypup) | (upas) | (upw) () | (e) | (o) | G
sury :
ug dn ug dn ug | dn |edojg| szig 3sAg | I8|uj | je30L | JoUY lelol | Jou; ol | eumr
, Lonny | omoy | (1) 4002
dareun A3 Wiy [ puln A9lg TOH A9[3 HBAY| adid IBA | deD | [ejof | ujey © 9L J xealy youy | reasy Busg | ueq uonelg

Z obey

" . . ’ v ' . - e - L3 - .~ te e - ' ] « ' .

uone|nge| 1emog Wiolg moueIphy .



&/2/27) )Y

€002-20-21 :@jeq uny Gl 1 iseulfjo Jaquinu fejoL

() 1€°0- = uonense Jajemjie) feniul ¢ 'sIA 0L = poued wnsy  $2°0 v (00°g + dwn I8l / 20°12 = Alsusiu] :S31ON

4Ar¥ASL-OraTIvA 8lid 4ql Wis'lleAnO-v113Q |1 19801

G99l €591 6L'8 Les o9T'L 8¢°L| 050 8L | 9S% | e¥rL] zze| 92! eLL| 0oL | £0z| orol oo §2C| LL0| Oove| €5 €9

099l sv'ol oL's 8¢'8 9L'L 90'8| 00°S 2l | 852 962 850 ®©Z| OOL| QO 12’0 lz'o| 060 €Z0| €20 0g| 2s 29
09'9L [ €v9l oL's t4.4] 9L’L 80'8| €g£L ¢k aLe | Lvy| €90 8¢ 00L| o0L| ezo| ez0| 060 | szo| szoO| ovz| zZo 19

o6l | 000Z| ovzL 9gyL| 99°LL| 95°€l| 680 SL| 08t} 609 80€; 8Z| 00| 00| OVL| OL'L| 060]| zzlL ¢c’L|0g2Z| BS | 09

1661 | 058'6L| wLLL{ szZL| ZlzOL L[ €80 8L | SVG| ¥56) 809 92| S'LL| 00L| 2€Z| ZzL| 080 85Z| o¢1|09zL| s8s| es

oL'LL 15’61 €1'g| €901 189 L6 T80 vc | €9¢ |8y'0c| 16G| Sz | LeL| ook | zez| 000| 060 | g5z 000} 0'log| LS| 85

Lyl eLeL| eV (294 00'¢ 0g’e| 00€ e | 8V | L9 L¥L| 82| 00L| 00L| ZSO| 2Z50| 060 S0 85°0| o0L| 6&¥ | LS

¥yl el'cl 359 4 9EYy 00e og’e | 090 cb | ¥V | oLzl 9e’L| 8T | 00L| 00L| 6¥0| V0| 060 50 ¥6'0| 009| &b | g¢

oL'LL 86°ZL| EL'8 9’8 18°L li'8| 00€ chigey| L1e| LzLy 8z | 00L| 00L| €r0| €r0| 060 8Y°0| 80| 0OL| 15| s¢

9L’LL| 9591 ¥i'8 696 18°L cl'6| 8le chl eevy | 926| 1L 82| 00L| 00L}| €0 €0l 060| 8o 87°0| 009| S| ¥§ )

8G°LL | g99L 8y’L WLL 1A 9L9| 050 | 'vT | 8L’y |66GL| 92L| 92| 0cL| 00L| v8Z 000 06'0| SlL'E{ 000|0OLL| 0S| €5
8G°LL| 099l G9°L G6'L el Lg°L| 050 GL| 60€ | L9¥| 8LL! ZzZ| gOL| OOL| €0l 000! 060 8v'0| 000| 009| 05| gzg

8g°LL oLt 8yL 9.2 4] 189 180 e | vIi'v | Le02| €1Z| 22| €64 00L | 6LE} 000| 060 ¥S'€| 000| OvL| o LS

vl 8Ll 128 4 L6°9 0s'L LG |( 280 0 | bev | SLle| ZLbpvL| 22| 66L| 00l S¥'9| 000| 060 Z1°2| oo0|o0€ls! ev | og

SVEL] vyl 60t VA4 €0’ 0S'L) 280 0g | eo'e | veie|88vL| 0C| 88L| 00L| ovZ| 000! 060 628 000| 0246{ Ol 924

60'vL 0sel 'S 8’ va'e 0L€} 050 ¢l | ¥8'0| zSC| 990 82| 0OL| 00L| €20| szO!| 060 9C0| 9T0| 0%CE| oF | s8¥

60vL| 2l¢l VA4 'S yse ¥8'€| 00°g ¢k | ¥0| 987L| 850 82| o00L| 00L| LzO| MZ0| 080 gzZ0 €20 09} ov | v

€Yl 60VL [44°] or's S0¢ 6cc| €20 §L| 80| 60€| 02| L2 90L| 00L| ¥bO| 000| 060! &b0 000 | 0S0Ly €L | of

Sr'vl sebl 6.°S c8's €59°¢ S9°€| 8¥0 <l | 8¥L | re| 9L 8¢ | 00L| OO0l bWo| Lol 060 ov'0| 9¥'0| 0Sz| s¢ St

S¥'vi| sevl 6.'G 28'g G0 se'e| 00'¢ GL| S8'€ | vyl ey | 8Z| LOL) 00L| 69°L| ool 060! 881 ov'0 09| se| v

00'0| 89/l S6°L 96°L 8’9 8L'9| 00§ ¢l | 627t 96°L| LOL| 82| 00L| 00L| 9e0| 9col| o080 opo 0’0 09| s8¢

94
(5 Gn (W £1)) () W) (%) | (u) | (sp)| (s19)| (s19) | (pun)| (upw) | (upw) (0) | (o) | (e} | ()
: aulq
uqg dn ug dn ug dn |odolg | eug Isg | w1l | jejor | oy 1eloL i Joug oL | auprq
Iy | moy | (1) : 4002
aisun Ad3 Wiy [ puin Ao TOH A9|3 HeAu| adid I3A | deg | rejol | uey oL Jxeay Jouy| earyBuig | ueq uonelg

¢ abey

uonejnge | ngmmEhomm MOlLeIpAH _
X . . ) . N . . . o . . J ) o

.



ety OB

() 1£°0- = uopensje Joremyie) feniu; ¢ "SIA 01 =poued wmey 420 v (00°S + SWR R / J0°LE = Aususu) :S31ON
€002-20-gL :®yeqg uny Sl ssulljo Jequinu fejo ] JArYASL-Or3ITIVA 8iid 4al Wis'IlBANC-v113a :elid wefoid

osel 00ZL [4 > oz'e 18°L 02| 8€0 Gl | 28| 00¥%| 69¢€ 8¢ | o0L| 00v | 8T| 82L| 060 | L] Tri| oes [4> 8
00'LL 0oLt 16t £6°¢ 'L 9.'L (00°0L 8l 1982 |lzee| 09| 8¢ L'OL| 00k | g9'L| zi'o| 080 €8'L| €10 o€ 8 €8
€691 00°LL €98 19’8 18°L Li'8| 00¢ SL| ele|8lLL| Z6) 82| 00L| 004 | 020} 0L0| 060| 820! 8270 0oL v9 Z8
cL’ob 0021 099 €99 sy 08¥| 00¢ SL| eoe (8L LLe| 82 o0k ool zeL| zeL 06°0 | L ¥L . 00 F. e -18
¥'eL| ooel 298 998 86°G 88'G| 6V'0 SL| OVl | €Sy | 2L'L| 82| o0L| 00k | 190| 90| 060 890 89°0| 01| 92| 08
192t 00'¢CL 59’8 69'8 4] €91 6€'0 Sl | 9gL | e8¢l 191 8C| 00L| 00L| 650 650| 060 | 99°0| 990 0¥s| 8¢ 6.
6g'eL oo'ct €e'sg 09'G (AR 8L'¢| 050 ¢l | 8¥'¢ | e¢sz| s6'L 8¢ | 00L| O0L | 690 69°0| 060 | 20| 270 o..Nm 0¢ 8.
08'LL] o081 259 60°L 16°¢ 9LV | 0S0 ¢ | vLe | eee| svz| 8¢ | ook| ooL| 20| 2ol o060l g0 80| 08SL| 69| /12
08°'LL ov'LL £€6'9 9L’ vZ'e G9'€| 0£°0 vZ | s6'C |eeeL| 26| 92! €Ll ool l€'e| ve'0| 060 | 06'€| 820 0'gEL bL 9L
O0VZL| 0Z'lL L6 Lol 1.8 26 050 43 | e | zg'c) szz| gz | 00L| 0oL | 080| 080| 060 | 680| 680 00LL} €Lf <.
00°ZL| 0z/L 10’6 w L'6 14%] 698 050 ¢l | e6') | 25z| €60 82| 00L{ 00L| ec0| ecol| 060| seO LEO|OOLL] S9| b2
0oL (VAVA 10'6 ov'6 68°L ¢s'8| 090 Gl | 09t | ISP | olL¢ Lz | gov| 0oL | 9et| 9g0 06'0 LSl 2oofo09ZL| &9 €L
0ccl| ogel 629 99°g 9e L'y | 050 S| oTe | L8v| 00v| 2z soL| oOL| ov'L| eso| o060 | zol 990 0'86) 99| 2
0gcl| 0811 6¥'9 €99 10°¢ vZe| 0v'0 ve | 09°€ | Le¥L | g€l | 92| LZL| OOL| vy | e60! 060| cov €0°L| 046] 89| 12 .
¢L0L| 00°LL 0.9 L’ SL'E ¥8'%| 050 8L | L9C | erL| eLy| 82| o0OL| 00L | 89L| 89'L{ 060! 81 8'Lo8le| vz | oL
Leh 08'LL 0Z'9 €9 ) 4 eLl'e| 180 SL| Le) 19| obey 22| OLL| o0 i XA | 05°0| 0670 W'lL{ 950| 01Ls| 22 69
LeL 0621 S2'9 LE'9 112 10| 29°) vz | 90'v | 0Z'62 SLCL gg| ¢cl| o0L | 906| 290| 060 | 29S| 90 o.w,_. €C 89
S6°€L | 0LvL SSv 9gv 092 Slc| 050 SL| WL | 6% 9eL| 82| ooL| 0oL | evol| evo| 080 vS0| ¥50| 00g| el | L9
¢eel | oCel Yoy 0L's €52 LEE 050 8L | 60°t | OVL| Lt'S| LZ| OLL{ 00L| vOZ| 650| 060 | 22Z| <o 069L| ve | o9
€59L| 00LL FAA: 85'8 8e’L P9°L| 0S50 8L | 66'€ | €¥L| €0G| 9C| GLL| O0L| €6'L| €0 060 | ¥LZ| 9z0 0csy €9 | g9
S99l | €59l 60'8 e 15°2 18°L| 00°S Gb| L6 | vyL| 92| 8z | LoL| 001 | 180| L0 060 | 060! zZLO 09l €| o
W) W W) W) W) ) | %) | @) | (sa)| (s19)]| (s19) | upup)| (upw) | (i) (@) | (e} | (o¥) | ()

ug dn uqg dn ug dn |edoig | ezg . SAg | oMU | fejor | 1oy |elol | J1ou] m%.".._ aur

ny [ moy | (1) Hs09
aieur Ao|3 wiry / puin A9 19H AS[g MeAu] edid I1°A | dep | jelol | uey oL Oxealy [gouy| earyBuig | usy | uoneg
{ obegq

uone|nge] Jamag W.o}g MoLeIpAH



£0/2/2) (P

€002-20-Z1 :e|peqg uny Gl :seull Jo Jaquinu [ejoy,

(4) 1£°0- = uopers}s sorEMIE} [Bliu] 'sIA 0L =poued wney ‘270 v (00°S + awp a_c_v_ / L0°L2 = Aususiu] :S3 10N

4ArydAgl-oraTIvA siid 44| UWISIIBANO-YLT3A olid 10801y

8L'8lL 0s'8i L9 182 €2'S 16'G| 0S50 ¥e | s8C |eesl| v68| vz | 6€l| 00L| szel| o000 060 | 0Z¥| 000|09Et| ¢ | coL

0SvL| 0zl S¥'8 09°6 619 681 050 gL | 6LT | 99| We| 8z | o00L| 00L| zZL| ZZL 060 | S€L| Se'L|0Lby| col

oL

S LGTL| 05Tl ol'8 ge'g L' 6L°9( 150 SL| o¥Z| 6s¥| zoe; g6z | 9zi| o0L| zzL| 000 060 | <Se'L| 000| 068| 22| £0L
or'elL| ovel 128 Le's 6¥'s YLS| OO St veb| oy voL| 82| o00L| 00L| 69'0| 650 060 | S90| S9°0] 029 00l | Z01
ov'el| obel 128 628 6v'g 6L} 05°L Sl ‘m_‘.m 89°LL| 26e| 8T | 00Ly 00L| ovL| ob'L| 060 Sg'L 1 Sg’L 0¥ | 0oL | LoOL
SLCcl| ovel 68°L €1'8 88y Yes| or'o 8l | €0t | v9'9| 9g'S5| 2z | 80L| o0L| 86| 000| 060 02| 000f 006) 8L | 00L
16°0L 16°01 L2°L 1159 5474 v | ovo SL| 9L | 8ov| vsL| ®2| 00L| oOL| ss0| sso| 060 19°0| 190f 00| 0c| 66
oVl orLL €6°¢ Sy €92 g8°C! St0 le | 005 | Lo0L| 8s6| 82| 00L| OOL| Le| Lpe 060 | 6.¢| 6.€| 06y| 68| 86
0s'elL| oLt £€8'¢ S0'v c6’L 0cZ| 6£0 8L | 2ee | 659| 98| 82| o0L] 00L| 60Z| 6OZ 060 | ecez| zez| 0L2| 88| 26
00'1L| 00'LL 00'e oL'e 10'e le'ec| 00C 8L OV | S8VL| OE¥| €CT| 00L| 00L| €5L| €51 060 0LV} 01| o6L| e8| 96
0coL| ozol 444 Sye ce’) SS°L | S€0 SL| €20 | i8€| 9L0; 82| 00L| OOL| 2z0| ZZ0 06'0| 00| oc0| 099| ¥6 g6

00°0L) ozZoL 514 812 92’0 Te0| s8¢0 le | Loy | 968l Wwyl| s2i ¥ziL| 00L| ¥2s| oo 060 | 8€9| 000| 09l S| v6 |
oeeL | ogel . 166 vm.o. 9ev e8Y! 050 ¢l | 80| zez| epz| 82| o0v| 004 | 980 98°0| 060 | 96°0| 96°0| 0z6| zL| €6
SEVL| SevlL|  ve'S <09 Ge'e e | 8bo Sl soe} Ly | vie] 8z o0l 001 | €Ly eeL| 080 o'l s¥L| o'cz| b | 26
o'l Ov'LL L8°L 0L S9'e ,w_..¢ Y20 ve| €82 {GliiL| 688 8T 00L| 00L{ Zlg| Z1€ 060 | 2sc| zcse|ogiz| o 16
980l | 980! .ONN ce’L 140 4 6L | 050 ¢l | 22| T8e| wLL| sT| 00L] 00L| 290 290 060} 690| 69°0{ 008| ST

06

Ll | ovLL 99 89'¢ 8g°L 88°L | 009 be | MWWy |088E| 886 8T | 2TOL| 00L| 95e| ¥LoO 060 | s6¢| 90 0's 6 68
PLLL  0g'el 99'¢ vil'e £8°L 6L LYo 8L | 6v'e | clo| 99| 8z | voL| o0L| €zz!| vLO 060 8¥'2| 9L0| 02z 6] 88
06'6| 0072CI €6°L| 902 el SEL| 260 §1| 86°€| 99F%| 98C| €T 00L| OO0L| 20'V| 2oL 0670 m.:‘ €'l 0%s2 v | L8

05'0L) o007l £5'C 4 L8V L) 050 S| s¥c | Sv| e8c| 82| ooL| o0l bOL| LOL| 060 | 2L| 2Z1'L| o0z L 98

0s°LL| o072l €49°C €6'¢ 0Ll 08'L| 0S50 Sl | 280 | LS¥| sz0} 8T | 00L| 00L| 600| 600 060 010y otof 00Z| ¢g S8

W) W) ) W) W) W | (%) | ) | (sm)| (ss0)| (s30) | (ayyur)| (upw) | (upw) () | (') | (o) | ()
aury
uqg dn ug | dn ug dn - |edojg | ezig ‘ 188 | 01U} | [ejOL | JoU] fejol | Jouj o1 | eur
iy | moy [ (1) Ho09
aieun A3l Wiy / puln A9[3 IDH A9]|3 JeAu| adld 1A | de | jejoy | urey oL J x ealy HJouy | eary Buig | ue uopelg

G obegq

. — - Uoneg|Nge | JomMag Wioie moleinhAy. .



$2/2/27 ()7

€002-20-¢i :sjequny SLi sauy| o Jequinu |ejo].

() 1€°0- = uoneroje Jojemie) [eRy) | 'SIA O} = pousd wnsy 520 v (00°S + swR 8jul) / £0°1Z = AUsusiu| :STLON

2AIr"HASL-OraTIVA alid QI wis'enno-vy.113ag :elid 109foud

0z's 0z'6 9z'e 69°¢ 967 182! ge'0 le | 60 | Lv'6) OoL| 8Z| 00L| 00L| $9Z| +9Z 080 | €6'C| €62|09SL| ¥l | oLl
o_‘.,m 0z'e 00 [4A4 cl’l 96°'L | ¥E0 le | ey | 826 882| 22| goL| ooL| e62| 620| 060 SC’E| <e0) 00L} €L | ¥IL

0Z’6 01’6 18°¢ 96'C 980 'L ge0 lc| see|oveLfeLrel| Lz| ZiLL| oor | sisl| gzz 060 GL'gy osc|o20L| ZLL | €L
0201 0Z'6 1444 69'c ce0 980 S€0 2| 8 lezeL|LvL| o2 LhL| 00L | Li's| 0c0| 060 | 809| €£0|05sL| e cil
o9l 0091 6¢'6 €€°6 66°L ¥1'8| 050 SL| €8t | is¥| zzz| 82 00L| o0L| 620 620| 060 | 88°0| 89°0| 008 OLL | 111
oroL| orol 68 668 A vLL| 670 8L | 05| 2eL| 89¢g w.N. €0L) 00L ) s0Z| 9zL| 060 822! ov'L| oge| sOL 0L
0s'8Ly oOv9L 66°L 99'8 e L8°2| 060 8L | s9%¢| ¥rL| €96 Lz | goL| o0L{ ¢0'Z| 000 06'0 | 82'¢{ 000| 0tez| SoL | 601
00’6l 0c'6l €6'8 LE°8 No.m 188 050 §1| 0S| 45%| vS'L| 82| o0OL| 00L| Sg0| sgo 06°0 | 190 90| 0Q0LL| 201 . 801
0s'8L| 006 6v'8 ves| 112 ¢08| 060 Sl | 28C | L8F%| s8C| gz | €2ty 00L| €1'L| g0 060 | sZL| 90 o.on.r 901 | Lot

0s'8lL| 0S8l 66°L 0v'8 99°'9 UL 050 | SL| oFe | 8V 9Lv| vz | vel| ool erL| 090 060 | 264| Z90|020L| SOL | 901

+1)] W) ) ¢1)] ¢1)] t1) (%) | () | (sn)| (s10)| (s19) | (aypun)| (viww) | (uyus) Q) | (c®) | (o®) | G
: aury
ug dn ug dn ug dn |edojg | ezig ) 1IsAS | I8[ul | [ejoL | Jou) [el0l | touj oL | sury
g | mop | (1) Heo0d
ql eur Al Wiy / puan A91F TOH A9[3 HeAu) edid I°A | ded | jejog | urey 5L J xealy Howd | easyBuig | ueq uonelg

9 abey

uoneinge] Ismeg wiolg MoljeapAH



LINE DIAGRAM

DELTA BASIN

o 30 99
80
79 28
D
0
o
% 17
8
100 ! :
‘ 3yed,
¢ 5 81
= 29
0¢
[
e
9 n
104 )
-l
R
RN 7 23lee 69
@)
~
N
[
2
b
106
- 107
g o
2 3
8] 35 hadi
36 I o b
a3 ol 20
- o™
a9 L4 *
93
o
o
d
75
o
0
[l
o 6
© 1967
. *
74 65 635 =
0
2]
N " 49
3 < Uzl
s 50 = ‘
st e
S8 2
™ )
6 Le2
J 97
98898
o
83ge 84
9
©
gel33 85
~
w9
87 . ,
o B
u3 14 1s
e e e e -



€002 ‘1 ¥3E9N3D3Q :3LVd

NISVd 10H1X04

NVd OI14103dS a3.1v.1S3y
aNV G3aN3WY aNVYISI JHYIN

‘SNYd

LIN3WIA0YWNI NO Q3sva 3ONYHO

OL 123r8NS ANV ANVYNINITINA

Y NMOHS S3VANNO8 NISYS
ANV S3ZIS 3dld ‘LNOAVT 3did S

HALIAVIA NI 2L 38V (3TOHNYI

OL NISVE HOLYJ) SLNIOd

MOT LV S3dld NIV¥Q WYOLS M3IN
TV ‘Q3I41034S ISMYIHLO SSIINN 2

'SWALSAS ALVAINd

Saldy 2962 =VINY AHVINGIML TVLOL

e

NISYE 4100\,
7

SY ATTVI03dS3 Q3SN-3d 38
. TIVHS 3did ONILSIX3 ‘ILVINJOYdIY
YIAINIHM "ATNO JONIMIAY

AVAM-H0-LHOIY 39NLN4

zo_g:mﬁzm;mmzmohm;o.méei
H1MW 3LvTa905 OL NIgNANBNn &

AYVANNOE AYVINGIHEL = = = — ~

SdvIN QYND AAYN
¥3d Adid NIYYG WHOLS

ZO_._.Omm_n_>>O.E.me_wI._._>> <0}
3did Nivda WHOLS 03S0d0¥d

aN3o31.

INNSAVY QVOHTIVY

804 NMOHS' SdVN AAYN
43d SAdid 40 MYOMLIN ONLLSIXT 'L
‘S31ON

LIFELS HLS

LIVYLS

O—
si 966 =0

TV4LNO LOMIXO0d

NISVELOALXT NS LIGTHXIdS\ADD TISAAHN L L6800\
6080951 (02} X4
CEH-ZB518 YO OFATIVA ONYISI W 021 2410 HINRAY LINTVM 009 OFITIVA
1209952 L0d) v
"0 2ung” 158 ¥aYN

SHYOLO34SNI  SHOAIAYNS  SYIINIONT
TONIL "SALVIDOSSYVY %

AHdVHANVHD
‘A€ Q3HVd3IHd

NISYE YLT13a

ANvISI

S

~” INNIAY QYOuTIVY

133HLS aNe

TIVMV3S




St e

€002-¥2-01

Z8 ssuUi] 'ON

JAIHASL-Or3TIVA Bl 4al

wis Hv-llepno-joxo aly 10sfold

- MBI\ ue|d mojjelpAH



e oy

() 220 = uoyensje seyemie) felu] { "SIA O} = pousd umey ‘v2'0 v (00'S + SWN BN / 20°1Z = Aysusiul :S310N

€002-¥2-01 ®yeq uny €8 :sdul| Jo Isquinu fejo| JAI'YASL-Or3ITIVA :8ild 4l wisv-IeinO-jonxo :ajig ysfold

09°¢k 0s'vl el 62’1 cl’0 c0k| 009 S| 99} | 286GL| SPO| 82| 00L| OOL| 910 910 060 8L0| 8L0 0 L g’
o6'ct | OL0L (4% 8yl G0°0- PR A VR TA) vc | 66C | 1€LL| WS| 22| €S| o0t ly’c| 000 060 | 89'Z| 000]| 080T 91 02
OLeEL| o6'cl oL’L 4% G§°0- 8¥'0-| 120 0t | 62 |logL|8llL| &L | 882| 00L | 8ZZ| 000| 060| 80'8| 000| Oe S| 61

o¥'ie) ov'ie v6'c 6 80°¢ Zi'e| o SL| oL €y ¥ZL| 8T | 00L| 0OL| vWO| ¥¥O| 060 | 6v0| &v0| 0ZZ| ZI 81
0.0z oFie e€l'c €8¢ 18T 80'c| 0g0 §L | ovc | lse| vOC| 8¢ | vOL| OOV | ¥20| 000| 06G| 280| 000| OLZz| ol Ll
06'0c| o0l'0C 8sy'ec €9°¢ 144 48°C| 0g0 Sl Oge | sse| 46V LT | VIL| 00b | ¥Z0O| o000| 060| 280! o00G)|O6ZL| SI 9l
0c'lc| 0602 cl'e €e'e €9l 86°L | 620 lg| 66T | 26L| szo| T ¥ZL| 00} | 8¥C| 000| 060 | 9LT| 00O|OOVL| VI nv
06'0c| 0Z'te 74 16 wr.v. 8€'L} G20 vc | 69€ [ STLL| OL6| Ve | T¢€l o.ov. 00%| 000| 060 | ¥F¥| 000| 068 €I vi
0c'lc| 0602 ese 09¢ AV 1601 020 lc| 66C |S8€L| ¥8'6| ¥ | L€L| OOL| €1¥| 000| 060 | 65| 000! ose| zi €l
08'8L )/ ¥4 VXA A 6€z| 010 6¥'0| 020 0c | Z9Z |s28l|SEhl| €2 | €vl| 00L| Z8¥| 000| 060 | g| o000l 0Z6L! 1L cl
(UAVAS 08’8l (A4 X4 L0 100 0L'0| 020 oc | €5 | ve8L|arv| ez 96l | 00l | 199| 000| 060 | I¥Z| 000| OSH| OL L

oc'LE 0z’L1L €9'1 VL'l Lio- 00| OZ0 0E | 8’y | ¥e'8L | 6lGL| T2 | 6GL| 00L| 269 000] 060 | 69Z| 000| 009 ol
o06'vL (TAVA yxA S el 1671~ 9'L-| S1°0 87 | 6LC | €965 eL82| €T | TOL| OOL [¥TEL| 000( 060 | LL¥L| 000/ 0002
09°¢i 06'vL ey ST} €0'c- 16°L~| 910 8F | G9'C | 9¥°LS | 09'8C Ve | 9Z/1| 00L | €8'€l| 690} 060 | Z€SL| 990| 06
oLel 09ct oL’k Ly Goe- €0¢-| 010 8V | €42 |evsy|968c| 02| T8l| 00L|92vL| 000| 060 |¥8SL| 000| OOz
olel os'cl oLl oLt 95°0- SG°0-( -2l'0 9€ | 69C | 85°€Z | SL 01 V¢ | 2LL) 00L | 216 000 060 69G| 000 08
09'ClL or'el 180 €80 20°C 80'2-| LI0 8y | 0TV | 89°LY oNov Gl | 68C| 001 |999Z| 000| 060 |2962] 00CQ 06
091} 09°CL 9.0 Nh.o. 60°¢- L02-( §L0 8y 9¢v (V€95 eL0b; SL | 06Z| 00l (9992 000| 060 |296z| 000| O€lL
09'LL 09°L1L 690 120 lle 60c-( 2i0 8V | €€V | Lz6¥ | 690V G | 06| 00L|999Z| 000| 060 z96z| o00| 01

N o ¥ 10 wuw N~ O o
N O < 0 O N~ o O

06°6 09°'LlL o 690 Gee- Le-1 210 8y | OF'v | 96V | €90V | &I 1’6 0°0L | 99°9Z| 000 060 | 2Z96C| 000 0102 A

000 066 120 €e0 ove- gee-| €10 8y | Lrv | 6,05 9668 | S'L | 662| 00L|9992| 000] 060 ¢o9'6c| Q00| oov| pug }

W) W) ) (&1} ) (1)) (%) | () | (sa)| (spo)| (s39) | ()| (unws) | (uw) (0) | (o) | (o®) | () | -
aur]
ug dn ug dn ug dn [edojg | szig 1shg | 39Ul | 1ejoL [ Jouj [ejol | Jouj oL | aun
g | moy () 4909
ai sur A9[3 Wy / puin A9[3 TOH AS[] HeAy] adid IeA | deg | |ejo) | utey 2L OXxealy [gouy! ealyburg | uel | uoneg

« B il * i t d (4 2 L3 1 L] L] v h] e 1 1 b B i t

b obed , :O_ﬂm_znm.__. JOMaS WI0lS >>O_..—N._—u>_.._,,



2opizle) O

() 22°0 = uoyensio 1ojemite} leniul :'SIA O = poued WNBY ‘p/°0 v (00°G + oW j8|u)) / 20712 = Aysusyu| :S31ON

€002-v2-01 :ejeq uny

"Z8 saul| Jo Jaguunu [B)o

HArdASE-OraTiva :sid 4al

Eﬁ.g(.:.mt:O-«oben_ 18]I 108f0id

oeLl oc'el S8°LL €2C 08'01 €e’lL | ovo SL | ¢re LWy | 6ve 8¢C| 00L| 00| ¥CV| PZ'L| 060 8eL| 8eL|Oigk| 6 A4
0’6 086 80'¢ 9c'e 9z vLe) wwo Sl OrZ | C2iv| e¥L L¢ | 80L| 00L| SS0| 600| 060 190 O0L0|08LL] 8¢ W
0.6 06'6 192 9T 8C’1 LUV 220 Gl | 20| se¢| 080 8L | 81Z| 00L| ¥rO| 600 .om.o 6¥'0| OL0j02Z8L| 2| oY
0e’2) oc'llL eL'Ll LUV 8’0l §G°0L | 620 8L | ele| 96| L8¥%| L2| 80L| OOL| 081 .mm.o 060 | 002Z| 290| o¥vz| o¢ 6¢
06'6 026 wm.w €8°¢C 571 102 | ogo 8L | 68| 16| Oze| G| ¥eh| 00L| ZZ'L| 600| 060 | iL| OLO|O6VL| S8 | sg¢
066 0L'6 8L'e 144 85’1 88°)L | L20 Sl | 95C | €g€| ') L }'GZ| 00l [ 98°0| 600| 060 | 960/ OLO|OCLL| +E A
(VA% oc’LL ¥S0L LS°LL GE'6| 8¥0L| 020 8L 8¥e | GLG| v8¥| L2 | 60L| 00V | o081L{ 00OC| 060| o0OZ 000} 02| g 9¢
06’6 06'6 60'c 6¥°C L'y LG} | 0£0 8L vs'e | 8LG| vO¥| ¥e| LeL| 00L| 69| zvo| 060 | g81| 0 ocel 3 se
olol 06’6 99’1 €6l 6.0 80'L} G20 le{ ¥2e | 66L| I8¢ 9L | ¢92| 00| ¥eC| 600| 060 | 09Z| ot0|O¥vLL| oOF ve
oc'le| oz'ie 9lL'¢ L2 96°1L el evo Sl WL | ZL'v| vO'L 8¢ | 00L| 00t | 2e0| Zg0| 060 WO ¥0| 09| &Z £e
oL’z oc'Lt 9e'0l L0l 16’8 0l'6f 920 le | L2 | 808 1GG ve| 2| 001 | Zegg ,oo.o 060 | 25¢| 000{ 00S5| 2T ce
01°01 06’6 99°1 9L’ iv'o 190} ¥20 ve | L0'e | LL'LL| 95§ €c| ovL| o0l lv’e| 600| 060 89C| OLO| O%Z8] OC 1€
06€L{ 0101 el 16°) c00 ¥5°0| S20 ve | e9c | €| vov| 91| LZ2| 00k | 16C] 000{ 060 | €ze| 000|o01iz| 61| oc
ov'ic ov’ie ¥6'¢c 16°€ 80'¢ 8¢'€| 009 Gl [ L€} [28GL| €80 8¢ | 00L| 00L| OEO| 00| 060 €£0| €€0 os| LI 6¢
06°0C oe’ie sy'e 09¢ 8v'e LWle| Lo Gl | S6% | s96| O6v| ez | o00L| 0OL| St SLL| 060| v6'L| ¥6'L| 00| &I 8¢
0c'le ov'le gi'e gl gLe €eT) LL°0 Gl | S¥v | 99G| sZv| 8¢ | oOL| OO} IS'L| 1G°L| 060 89} ww.._‘ o9c) vi lZ
06'02 06'0C SLT vle 1671 . 1zz| ey Gl | 090 [ 2€'€4| 8¢0 8¢ | 00L]| 0O0L | viO| ¥i0| 060 GLO| SIO 0L| €I oN.
oz'ie oc'ie [A* A 19'¢ 178" 96°L | 6€°0 SL | 6L¢| SO¥| 002 Lz | LokL| oOL| v2Zo| 000| 060| z80| 000| oO9g cl 74
08’8l 08’8l e oLe 8v'C LT vL0 wr vI'S | 186 SO'S 8cC| 00L| 00L| 08'L| 08'L| 060 | 00C2| 00Z| O6C L L4
0cLL| ozl 20T ooC 1A 95’1 | 00°G SL | 80 ¥yl | OFO| 82| 00L{ O0OL| vL0| vL0| 060| oLQ| 910 09| oL} ez
.om.t. OVZL| LLOL| PZol ¥8'8 68| 820 lc| oec | €e8| 82L{ ¥ | 9¢ct| oob | voe| LL0| 060 sce| 980| oup 6| <2
(1) 1) (¢1)] e1)] ¢1)] ¢1)] (%) | () | (sAn| (sp0)| (s3o) | um)| (upwi) | (uyw) (0) | (0B) | (0®) | ()
uqg dn ug dn ug dn |edojg| az1g . 1sAg | 01Ul | EROL | JoU] [e30L | Jou} m.—u_ ."..._ aur
iy | mol | (1) #2909
daiaun AS[T Wiy / pwin A9|3 19H A3|3 MaAu| adid 1A | deD | |ejo) | utey oL J X eaxy #ouy | easy Buig | uaq uonels
Z abeq

uolje|nge] Jomag w0lg MopjeIpAHy



=70 oY

(8) 220 = uonensje sejemite; leniul ¢ 'sIA 01 = pousd WY p2°0 v (00°G + SWR BN / L0°1Z = Aysuayul :S31ON

€002-¥2-01 eyeqg uny

29 :saUf JO Jaquunu [ej0 |

Sa'dASL-Or3TIvA :8ild 4at wisHy-lleno-jonxod a4 pafold

00°0L oo'oL 0g'e 0e'Z 05°L ¥9'L | 6£0 Gl | 0Tt | €0v| 880 8C | 00F, 00L| 2€0| 20| 060 S€O| Sc£0| 09e| ¥§ €9
09'v1 0LvL 80'8 y'8 059 ¢c’l| SC0 e | 16e | 2¢6L| 166 8¢ | 00! . 00} Li'el LL'Z| 060 ve2T| vee| o8se 1S 9
oc'Ll oc’LL 8¢e’.L 508 €9 ¥6'9 ov.o 8L | €0V | 299| 86'G €c¢| 8¥L| 00L| C92{ 000| 060 16°¢ 000|0v0Z| 6¥ 19-
0s'C) ozel €6'G s1'9 08’y 0c’s| o¥o Gl | 80| 90v| lge §¢ | veiL| o0l €L GL0| 060 9¥L| €8°0|0L0L| /¥ 09
086 000l LL€ 88'¢c 8e'e 89°¢ | 021 SLy 8el ) LeL| S2O| 8T | 0OL| OOL| 600| 600| 060 | OL0| OLO| O¢Z| S¥| 6§
06’6 oL'ol S9°C l6¢ FA N4 oLe| ovo GL | 991 ] ovy| 820 8¢ | 00L| 0O0L| OLO| OLO| 060 Lo Lio| oeg| oy 89
0z'é 02’6 80’ 80'¢t 9¢¢ T 2vr'o GL | s0C| ZL'v| 891 ¢ 0Ll ool €9°0| ¢2e0| 060 0L0| S€0O| 0CL| s8¢ 15
0.6 096 192 292 89l 96°L | ¥v0 SL| ¥E'L | Ocy| €60 8T | OOL} 00} | €€0| €€0| 060 280| Ze0| o8| 28| o¢
06’6 06°6 18T ¥9'C 8G°}" S9'L | 620 Sl | €L'¢c| €0V | 68¢ 8C | 00L| OOL | 6€L| 6E}| 060 | ¥S'L| ¥SL| 08L| ¥¢ GG
06’6 oo'ol 66°L L0°C vl 0g’L | o¥o S| 2l'e| sov| 0L} L2 | 80L| 001 | €90| 2€0] 060 0L0| sco| ooT| 1t S
orol 06'6 f4: 4 16°L 62’1 8e’l | €¥0 SL| 6le| €| 661 82| 00L| 00L| /60| ZS50| 060 €90 €90 012| oc| €5
oc’le 0z’ie QL2 192 96°1 9z'¢| 00°S GL | Ol |¥PL] vO'I 8¢ | 00L| O00L | £0| Z1€0| 060 Wwo|( o 09| s2 4]
os'el 09'vL 6%°L [4: 2 [4:3] G¢'9) S20 ve | 80% | L2t | L2701 ge¢| 6cL| 00L Nm.w 000| 060 | 98¢| 000|0O¢cEL| 61 1S
0clt| 0Tl (A1) A 10¢ 9z’ 95'L | €¥'L Sl 290 2LL| 0g0 8¢ | 00L| o0l L0 LL0| o060 | 20| zZiol 01Z| OL 0S
0z'llL oc'Ll 00°2 14 %2 eL's 88'G| 120 lec | 88t ! 28| €24 ¢¢| L'GL)| 00| 82¢| 000| 060 | ¥9S| 000| OGS 6 514
09'€l 0s'vL [<a" og’ cL0 co’L | 9g} Gl el2| voL| €20 8¢ | 00L| 00l | 920| 920| 060 | 620} 620 02z L 214
os'cl 052l 96’y 0L'g 08'c S§v | S¥0 8l | S9v | 80°L| G99 Ge| 0¢L| 00l 1.2 OFL| 060 lo'e| SS°'L} 0'S9L 9 VA4
08’6 06’6 LL'€ 6L'¢ 8e'e 8v’e| Ov0 Sl | 99V | 80v| SPO w.w 00L| 00L| 910 9L'0| 060 8L0| 8LO| OSZ| Sv| oF
0.'6 08’6 09'¢ el'e 8l'e ge'e! 1E0 Sl | v02 | 85¢| 990 9Cc| 6LL| 00l | SZTO| 000| 060 | 820| 00C| 0G9| ¢F Sy
08'6 0z'e 4 4 ve LT €6'C| Ov0 S| lgez| 90¥| 62L| 8C| 00L| 00Ol [ 90| 9V0| 060 | 150) 1S0| 08F| Lv| b
06’6 0.6 [ANA £5°e FASKA gl'e| 0€0 Si . Sl'z | v9'e| 090 ¥2 | 8¢lL| 00| S20| 000| 060 8Z0| 0OGC|O69Z| OF v
E1] o ) e1) () 1) (%) | () | (sm)} (spo) | (sp0) | (upu)| (upw) | (uyw) (0) | (0e) | (0®) |
ug dn ug dn ug dn |edojg | ez1g 3shs | J01U1 | [B3OL | JoUu| lejoL | Joug mn..v_._r._ aur
ai aury A?13 Wiy / puIo A9[d 19H A3 HaAu| adid 19A a_mw h.w_.ﬂ. Emw._ oL o X ealy %wmm ealy buig | uey | uonelg
¢ obed

— e

uoljejnge] Jomag W0}S MojjelpAH




$942/0) (Y

() 2z'0 = uonensis Jejemire) leu] | 'SIA 0L = poued WMRY Y20 v (00°S + SW IBUI) / 20°1Z = Aususiul :STLON

£002-¥2-01 djeq uny 8 :seulf Jo Jaquinu [ejo JArYASL-OrITIVA il 4a) unsHy-lleno-josxod (8ji ysfoid
oloL| orer| ssor| ssoL 086 86| WO | Gl €L | viv| LeL| gz ! 00L| OOL| 0| Zv0| 080 | zso| zs0! oz} 18| 28
0cZL| oObov; ¥SOL| 9gO0L{ 096| 086| OvO, SIL| 6¥L | 80%| OEL| @2 | €0L| 00V | Zk0O| 000| 060| 20| o000| o0o0s| zc| 1s.
09%L| OLYL ol'6| o1e| TLL| veL| €¥0| GL| SE0| €T¥| €¥0| 8T | OOL| OOL| GLO| SLO| 060 | 210 ZL'0| 08Z| SL| o08
orvL| 09%L Zg8| 2e8| LlL| 6zL| O¥0| G| 2g0| 80| €90| @z | ooL| 0oL | €zo| €zo| 060 szo| szo| ooe| vz| 6L
02| 0Tl 8L e¢L| 8¢9| 6v9| 60| GL| 660} SOV| 660| 82| 0OL| oOL| sc0| sco| 050 | ec0| ecO| 08zZ| 6¥| 8z
00GL | 09¥L 8¢6| 8¢6| GZ8| 9ge| VO | GL| S¥O| Ozv| 1s0| €7 oOL| ooL| sL0| 80| 060 | OzO| ozol o9z| or| i
09vL| 00GY| 916 26| 2LL| 6GZB| 0S5O S| 26V | 28v| oze| Lz| viL| 00| s80| 90| os0| vs0| vzo|o90L| 62| 9z
oFvL | 09Vl eg8| 068| LL'Z| erL|os0| SL| eze| ssv| eec| 9z | ozr| ooL| esi| eso| 00| €| zoo| o] w2 sz
orvL| ovvlL| €28 v2e| s8v9| 69| sce | 8L | ecc jee6l| Lo6| g2 | szL| oov| Lzz| evo| os0| zsz| vso| oel| 1| w2
0GGL| OL¥L| 66'@| 206 ZLL| 908| OVO| SL| 8L | eov| IeL| g2 | 001 00L| k0| kO] O60| 2Z50| zs0| oce| 99| ez
0€'LL| OVZiL| €e8| 2Zve| 6L 6YL| WO | 61| 2€Z| viv| 8¥Z| 9Z| oOL| oOL| 930| 80| 060 | 860| 860| oOcL| 19| zz
09l | ObvlL 808| 2ZL'8| 069| €99 820 lz| ¥52 | €e8| 99G| G2z | 92| 004 | L2Z| 000| 060 | 26Z| 000| OZ¥| 15| 1L
ocLlL| ogll gez| sesL| se9| evo| zvo| &L | v80| 4w| 90| ez | oor| oor| 10| 1e0] os0| veo| veo| ozr| er| oz
ooGL| ocslL 806| 096 818 806| Oy0| Gl | 6| Ov¥| voL| 82| 00L| 0OL| 650| 650| 080 | S90| so0|o0czz| 89| s0
056l | 096 668 vo6| .| seve| ovo| 61| est| sov| svi| sz | ezi| 0oL | eso| 00| 080 | s90| coo|osit| oo | g9
0gZl| Ocel| G€9f €59| €e6| €6G| O¥0| G| LL'Z| 80v| 65L| @2 | OO0L| 00L| Z60| 2Z50| 00| €90| €90|006L| S9! 19
0£ZL| 09'Gl| ¢€€8| 698| 612 2rL| 050 61| ore| iv| vov| €2 | e¥l| 00k | 21| 890 060 | €61| 9r0|090L| 19| 99
ozeL| 0gzl 0£'9 iwo| ozs| ees|eco| s vel| ese 9¥'L| 9T &LL| 00L | 50| 000| 060 | €90 000| O¥E| 09| 69
oze6| o0e66| 6Lg| ozZE ez 6vel wo| G| ovL| erv| sso| sz | ooL| 0oL | zco| zeo| 060 | sco| seo| ovk| 5| wo
W) o) ) 61} W) (61} (%) | (u) | (spy)| (s0)| (s30) | (aypur)| (unus) | (uyur) (0) | (o) | (0®) | (W)
ug dn ug dn uq dn |adojg | az1g 1sAs | 9Mup | [e30L| Jou lejo) | Jouj muw._ eury

‘ nny [ mop | (1) 4809
Qi aur AS|F Wy / puI9 AS|3 I9H A3|3 WeAu| adid oA | ded | jejol | urey oL OXealy |gouy | -eaiybBuig | us] | uonels
pobed uoljejngej Jamog wi0)S >>0=m._3>_..—

'

.

.

P——

*

—_—

©

B



NISVd LOH.1XOd <

NVEOVIA 3ANIT

n

@
@,
B
89 99 $
o
62 8l
8L |04 >
-—-a N —
EN n ~ n ~
5 8 o' g *
6 ol 00 [T ar B 1 st 91
n (41}
g
w
n
) —
18 2g
w
[
R 8]
9
~
[
. |
o
i
—
6€
&
»
w
=

=20




€002 'L ¥3aN303Q 3Lva NISVET0DASLIGIHX IS\ KO T0RTAHNL 08000

NISvd 4709 |

NVd JId4I03dS g3LV.1S3H
ANV G3aN3INY ANYISI YN

SHOLOISSNI  SHOAIAMNS  SUIINIONT
"ONI 'SALVIDOSSWY

AHdVHANVHO

‘Ad 3Hvd3dd

saly €267 =VIHY AMVINGINL TV.LOL NISYE YIaNI

AVM-JO-LHOR 3uNLNd

NOLLYINGVL ¥aM3S WHOLS MOTIVICAH
HLIM 21v1338800 OL H3FNNN ANIT

SdVIN QVND AAVN
Y3d 3did NIV WYOLS

AYVYANNOE AYYLNERIL —~ — —

NOILOTHIA MO 8 3ZIS HLIM <ZT}

3did NIVi@ WHOLS 03S0doNd
aN3oa"

'SNYd

IN3W3IACYDNI NO Q3Sv8 3ONVHO
0L 123rans aNvY AMYNINIT3Nd
J¥Y NMOHS S3IYVYANNOS NISY8

ONY S3ZIS 3did "LNOAV1 3did

HALIAYIG NI 2L TV (ITIOHNYI
Ol NISVE HOLVD) SLNIOd
MOT LV S3did NIVYQ WYOLS M3N

TV ‘0319103dS ISMYIHLO SSIINN -

'SWILSAS ILVARID

SV AT1VI03dS3 J3sn-3y 38
TIVHS 3did ONILSIX3 ‘ILYINdO¥ddY
Y3ATYIHM "ATINO JDN3Y343Y

404 NMOHS Sd¥W AAVN

Y3d S3did 40 MUOMLIN ONILSIX3

‘S3ION

sS40 1¢gll = G@/I\;ﬁ

JHYH

&

@ /
|
T

TIV4LNO 4709

14377iv13d 33S

Q-

anvy1

LIYYLS

)

I VNROITWT -

ROHvY

IRY

@
Lo

108
]

NISYd € OHI3

sS40 1€l =0

=
7]
=
.
(53]
e
=
&
g

L NISYE 73108

001 =} FVOS
vl

1TIV4110 4709

—_——N — — —




MQ\N\\N\\@\

() €5°0 = uoeAale JojemiIe) lely| | 'SIA 0L = poued WMSY §2°0v (00°S + oW I8lY|) / L0°1Z = AUSusiul :SILON

£002-Z1-¢L ®1eqg uny 0L 1 saul] jo Jaquinu [ejoy 4AI'YASE-OraTIVA 8lid 4al . wisTiEANO-4109 :8|id 108foid

09'6 0€'6 69°S €9°6| - oF'l €5°L | 250 Vo | 6Lc|leal| L8| 8¢ 00| 00| 2Zbe| cCl'e| 060 L¥e| Lve| 06Z| o0z (44
08’6 09'6 €26 6v°'G 86°0 or'L| s¢o ve | e |vTiL| ore| 8% ‘oL 00L | 2¥e} 000 om.,o Lye| 000 00LL| 6L 0z
[4h42 086 €0'g €L°G g8'0 86°0{ Li'0 ve | ¥v9C | ¢vr6| 628 LT | CLL] 00L| 2i'e| 000| 060 Z¥e| 000| OGL . cl 6l
9-d| 0061 056l 6.8 L6 61T 8l'e| 060 8y | ov9 |€och|LZi8| 8L | 9'LZ| O0OL |8Z¥P| 000 06°0 | OZ6F| 00C|O00LL| €L 8l
006L| 0SSl 6.8 cL'6 8sy z1e| 0zo SL| S8l | 68¢C| LgC| 8C| 00L| OOL| L80| L80| 080| 00| 06°0|00s2] €L Ll
00’61 mN.N_‘ . 6.'8 €C’6 80°G e8| 926 8| 2Ly |S6LE; S6'9| 8T | 00L| 00L| 8¥C| 8YC| 060 | S| SLT| ose| €l 9l
0e9L | 62 049 6¥°'L ov'e 68'c| 050 0c | 6cv |g6'8C(80LZ| €¢| L¥L| OOL| 006| 000} 06°0|000L| 000C| 0662 L Sl
0eeL | og'sl 0.9 L9 or'e 0.2} 052 8L | 9L2 | 099l 88V | 8¢ | 00L| 0OL| ¥L'L| ¥L'1L) 060| €6L| €6°L| 07Tl L v
S¢d| 0g9L| 006l 0.9 G508 G0 612 S¥'0 8V | 88'9 | 8296 | y'98| 81| 6°1Z| 00V |95y | 000| 060 |S82S| 000 OviE L €l
8d| 004 <oyl 18F 4o L0 G8°0| ¢20 vc| 8GC |250L| L8} 9T | 9LL) 00L | ZL'E| 000| 060 | LVE| 0000| 0.L& S| 2
000k oOS01 69°G 86'G 86°L L8241 YO 8L | LZE | 699! 6LG| 8C| O0O0Lj 00L| 902| 90C| 060 | 62C| 62| 096| Ol 122

06°0L| o000l or's 196 1974 86°L | 6£0 8Ly 0Ct| B699| G9G| LT| SOL| OO0l 90C| 00O| 060 | 62Z| 000| O¥6 8| Ol

06°0L | 0OLL) o.v.m 6v°S L'e 0ez| 0S50 8L | 00c | €¥L| 1€G, 8C| 00L| OOL| 68L| 68°L| 060 OLC| OL2Z| O8E 8 6

€e'tL| 0670l €L'g 6¢'S 190 0L | o¥'0 Lz | 997 | gg6L|850L| 2z | OLL| 00L| se€| 000 080 | 6| 000| O€EL 9 8

00kl og9l 18% 709 19°}- 165°0| 0S50 ¥ | 8¥’9 | 6'8EL | L'EOL| 8L | 6'CC| 00L | 0€8S| 00°0| 060 |8.L¥9| 000| 05zH g L

00°LL| €€t 8y 86V 8¢0 89°0( O¥'0 0| 2l'e | ¥6'Gc|eegl| 9T | ®LL| OO0k | S6'G| 000| 060 199| 000| 0GL S 9

UOSHOA @AIS | 05704 | 00°LL S6'¢ 90y €Ll 19°1-| 6€°0 ¥S | S2°L [ ¥Tel| €6LL | L'V evey 001 | Le/9] 000 060 )98v.L; 000| OlE ¥ g
yospop dnssiold | 02°0L{ 0S0L S.'t nm.m c8'Ls €L1-1 620 vS | vCL | 0€Th| VSV L'V Tve| 00V | Z€29| 000( 060 | 98'VL| 000| 0¢Z € 14
Sjebepil oysuni | 0Z0L - 0zob ¥8'¢ ¥6'¢ c6'L- el LE0 Y6 €TL | L'6LL|6VEL] LV €vZ| 00b | Le749| 000 060 | 98v.| 000 0.2 4 €

srefepl] woy g8'6| - 0cOL 6L’} cl'e 88'¢- 26k~ g0 PS | V2L 99LL Lyl L'V | vvZ| 00V | Z£29| 000| 0670 | 98%L| 000]|0€L2 b 14

G9'6 G8'6 €60 €L°0 80t 88'¢-| ¥£°0 S| 428 | SSLL | bELL| L'b | LSZ| 004 | LL/9| 000| 060 |€2SL| 000| 0'8G| puz 3

e1)] o) ) () o) ) (%) | (u) | (sm)| (spo)| (s49) | ()| (pw) | (uyws) (0) | (o®) | (0B} | (W)
. aul
ug dn uqg dn ug dn |edojs | sz1g 1sAg | 191U | jelol | oy [elol | Jouj ol | esupy
ny | moy | (1) 4202
aisun Ad]3 WYy / puIn A9|3 TOH A3]F MoAU| adid [A | ded | |ejol | urey oL J x ealy gouy | ealyBuig | uen uoheig

| obed | uone|nge | 19MaS WIo}S MopelpAH
- - - _ o T . T, T

v ' . «



w2/2//2) )Y

() €50 = uonenalo sojemire) felu| | SIA 0L = pouad wmey 520 v.(00°G + SUM ISUY) / L07LT = AUSUSIU] :STLON

£002-Z1-2} 18 Uy OL| ‘ssuj jo laquinu [ejo ) JAI”UASL-Or3TIVA Siid Jal us'lepnO-4109 :o[id 10sfoid

€6'8C| GlL'ce| U89l| 869 | L8€L| vilvL| OvO 8y | 08% | ¥5'06 | €5°0F Ve | 99L; 00L]S6'8L| 000| 06'0|S0'le| 000|0O6GLC| 8E| CF
€6'8C| €6'82| .8'9L| O00°/LL| L86L| +09L| &¥'0 ve | LWy | QL6L 02°L} 82| 00L| 00V, L8¢| LSC| 060 S8C| 98C| 0GE| 8¢E 84
€£'82 VTve| L8€L| 20'vl €l'8| 060L| 080 9¢ | 69°¢ | 896G | 0L9Z| 0¢C| T8l o.o._. 98¢l | 000 .om.o 6c¥L| 00°0| 0962 6S¢€ oy
€e'8C| ¢€¢'8Z| JG'€l| 69€L| 00CL| 6 _‘..N_‘ 080 8L | 8¢€| €L 96G| 8¢ | 00L) 00V} 2VC| Cl'2) 060 9€C| 9€C| 08¢| GSE€| 6¢
6-d| S97¢C .mm.ww WoL| 099l eg¢L| L8€L| 020 8y | OL% | 29V | vT'v¥ e | &LLi 00 |1Slc| 000; 06°0 | 06'€C| 000|083L| Ve 8€ v
GOve| €6'8C| 0G9L| ¢€89L| 8Z9L| 8S9L| 160 Gl | ¥9C| 99| O¥0| 8¢ | 00L| OOL| ¥LO| ¥L'O| 060 9L0| 9L0| O€e| +¢ LE
€e'8C| 006Z| gZzel| vTel 00’6 0g6| 00'¢ 8L | 68°¢|6L8L| OL'G| 8¢ | OOL| OOL{ 28} | Z8'L| 060 g2O'C| 20C| OOL} €€| @¢
€€'8C| €€82| <cTEl| LEEL 0s'L €1'8| 080 9 | €'y | 9965 | 6L6C| 61| S6L| 00L |66¥%L| 000| 06°0{G9QL| 000| 06L| €€ Ge
Ol-d| €€8C| S9¥2| ¢96GL| ¥B'SL| O2¢l| €gel| 020 8y | LG | SOP9|ocey| 0C | 98L{ 00L|99°12| 000| 060 |90VZ| 000|099L| €€ | ¢
Ge'/L| .ee82| GSLL] 897CL 66 LL'9} 0S50 8y | L6°G |90l | Ve¥vL| 6L | 86L| 00l |9Y'8E| 000| 060 (€LCk| 00O|O¥Cr| O | €€
GeLL| Se€lL] SSLL| OL'L) gLL 6e'L| 060 Gl | 062 L9v| 99°€| 8T | 00L 00L | LZV| ZZL| 060 LWWL| WL} 0¢5| 0O ce
Selb| SelL| SSLL| SO'LL 8E'9 L8'9| 08°0 8L | 9l'e}| €¥L| 89S| 8¢ | 00L| 00L | 66} 661 060 | L22C| LZC| 08E| O Le
be-d| 62°LL| G€L1| €80l 960l LLE 66'€| 1970 8y | 819 | 2¢Ol |09°LL| &1 1le . 00L [2LIy| 000 06°0 | GC9%| 000{ Ocr| 82| OF
6cLL| 6Ge€LlL| €80L| 80LL 99 0L 0S50 Gl | 6l'€| LSVv| ¢6'c| 8C| 00L| OOL{ OVI| OVL| 060 | SG'L| SSV| 089| 8| 6T
9-d| 096L| 6271 66| 020l 8L°¢ L't | V0 8 | 9€°9 | ¥0'96 | L66L| 6L | 2'lc| OCL | Ll'ey| 000 060 | 06°LF) 000|02CEL| 8L 14
05’6l | 0S'GlL 6.6 886 ce9 6¥'9( 050 Sl | 897 | ASy| 62¢| 8¢ | 00L| 00V | LLV| LL'L| 060| O€}| 0€L| Ove| 8L L2
0s'LL | 96°0¢ ov'8 8.8 65’ 00°Z| 0S0 Ye ow.w 66'GL| €98 LZ¢| MLL| OOL| OZ€| 000| 060 | 9S'€| 000|006Z| €C| 9T
0s°'LL | 6T'Ll) ov'8 9v'8 0e9 099 160 Sl | clec| 99| 09¢| 8¢ | 00L| OO0} | €60 €60 060 €O'L| €O'L| O€e| €2 | &C
mN.NF 6¢'LL LU 6L'L 68°¢ 6Ly | 00€ 0c | 64°C | €0LL|L9C€L| 8C | OOL| OO0l | 48%| 48Vv| 060 | L¥'G| G| 00L| Si | ve
6Z°LL} 0S'LL LLL ve'8 00y GGG | 190 ¥Z | €2¢ | 6v'8L|9OL0L| GC| 6%¢L| OCL| €L¥| 000| 06°0| 69| 000|0CEC| SiI €C
youai] Jeni4 G8'6 066 L6’ 8.9 1Ly 18| 0001 9| ¢0L| LL'V| €6°0f 8¢ | 00l OOL| €€0! €c0| 060 | L20| ZLgO| 09F L [44

o e1)] eT)] ) 6T} o)) (%) | (u) | (spy)| (sp0)| (s)o) | (aypu}| () | (uw) (0) | (02) | (00) | (W)
aury
uq dan uqg dn ug dn |edojg | azis 1sAg | I9iu| | |1B30L | Jouy jeloL | Joup ol | aul
, ng | moy | (1) o092
ajsury As|3 Wy [ plug A9 IOH A9[3 H8Au| adid 1A | ded | |ejoL | uiey oL J Xealy jouy | easy Buig | uet uonels

—— ——

zobed _ uone|nge] Jomas Wio}S MojjelpAH
S ‘ L . D

3 ' v . v . 1 3] Kl € 1 “ 1 (3 + 3 ' . D g . . ‘ B . . .



$0/2/7) O@

(1) €5°0 = uoneAae Jejemie) lepiu| ¢ 'SIA 0L = pouad WnisY ‘20 v (00°G + SWn ISju) / 2012 = Aususiu| :SILON

€002-21-Zl |equny

011 'sauj| Jo Jaquinu [e}0]

2AIYASE-OraTIvA ®lid 4al

wis’|efn0-4109 34 0sfoid

0ele| 0¢'L2| €602 Zl'igy 80°02| LZ0Z| LGSO GL | 0TV | €9V vi'€ 8C | 00L| O0OL| €€l | €€L| 060 | 8V'L| 8PL| 0ZLE| 9S €9
S-d 0o'Le 08°0¢ 0€°02 le'0c| 6261 196} | 0G0 ¢l | 880 | 2Sc| Gg0| 8C! OOL| OOL| 600! 600} 060 | OL'O| OLO| O¥%9; 09 29
00've 00'te 82’6l 67'6l L'l cegl | Ov0 v | L8¥ | LE¥L| 1E€6 ¢c | GGl| 00l | 8| 00O| 060| ¥9¥| 000| 0S| S 19
00've oo'le | L9861 G.'61 L8t 6z'sl :u.o. 9 | 96'G | 99¢F | 80| ¢ | €6SL| O0L| 806| 000O| 060 | OLOL| 000| OVy| S 09
16'92| 60| ¥8VL eL'sl 052l le'el | 040 0c | 96'¢ | Lebe | 00°CL ¢Z | g6l 00L | OFP'G| 000f 060 009| 000|00LZ| IS 6s
1692 g¢6'9T| P8VL| ¥8YL| SGLE€L| SOVL| 0L GlL | €90} 89'¢| LSO} 82| 0OO0L| OOL| 8LO| BL'O| 06C| 02O 0Z0| 08Z| 15| 8§
2€'se [ASS14 GL'6) 08'61 6s'8l 68’8l | 06¢C 8L | g9y [08GL| LL'9 8C | 004} O0OL| 02| 0CZ| 060 wve| vve| 02L| 0S LS
le-d ¢e'se, 0eLZ| Si6l 96°0¢2 §e'8L €8'6L 0.0 8L | Z€€| 9L'8| 0L'€| 8¢ | ¢OL| OOV | €€L| 000| 060 | 8YL| 000|O¥38L| OS 9g
[ANTA 2e'se SL'6l 0.6l 08’8l ol'el| 201 Gl | 867 | 899| Ll'Z{ 8¢ | 00L| OOL| ZL0| LLC| 060 980| 980 098Z| 0% GG
9-d 90'8¢ 00ve eL'gl 0z'8l 0s'GlL 96'GL | O¥°0 v | WY | 16°€9 | Ov'ee ¢¢ | 86GL| 00L |SL'SL| 000| 060€89L| 000|OVLL| 8 2]
90'8€ | 90'8¢ €L'8l 82’8l SL'LL S0'8L | €¥'L . GL | 851 | ¢LL| ee0) 8T | 00QL| OOL| 2LO| CL'O{ 060| €LO| cL0| OLZ| 8F £g
90'8¢ 90'8e| 6C'81 (44" SL°LL G0'8L| 0S¢ GL i €66 | 1le0L| L6'€| 82| O0O0L| OOL Wi| Wil| 060 26°L| ZG'L| 0CL| 8¥F cs
Si-d £TVe L6'9¢ N@.S. YLyl el 0S¢l | 040 oc | 8¥'Z | LEVE | L8LL 1'c | 69L| 00L | 889G 000| 060 | 029| O0O|089L| SF 3]
8¢-d £Tve c¢e'se| €691 €6l 28'sl §0'8L| 0.0 Y2 | 109 ¥6'8L | LL'LL 9¢ | LLL| 00L| OE¥| 000| 060 | 8Lv| 000|08lLE| S¥ 0S
€Vve| Seve| 9L Sovi| LSTL| I8¢el| SL0 GL| L9l ) B9 L6L| 8¢ 00L| 00L| 0L0| OLO| 06°0| 8L0| 8.0 OOF| SV | 6F
Gl'ge| 908 | Lv'il| €9LL} ¥2GL| 0SGL| OFO ¢y | 06'G | €969 | S09€| ¢TT | €91 00L [899L| 000| 06°0{€S8L| 000| 09| 2| 8
S1'Ze §L°Z¢ gZ'8l 65'8l 6v'LL 08'LL | 9.0 SL| 8y | 2og] ¥8'€| 8¢ | O0L| OOL | Z&}| LEL| 060 | 29L| 29°L| OLb| b FA4
Sl'ce §L'CE Gi'8l 181 6L S9°LL | 250 ,mr 98¢ | ¥Ov| €97¢C 8Z | 00L| 0O0L| 060 06°0| 060 | 00'L| OQL| OlE| 2e¥ o
\ave €TYe 0Zvi (4842 00°LL e’ | 080 0¢ | OF'y | 89°9€| 8S°I2| 0T i'8L| 004 [ 85°0L| 00°0| 060 |9LLL{ 000 OOF| OV 4174
Leyve leve| o0zvl Levl 00'Ct 00'€l | 009 8l | 86C|8yeCc| 88Yy| 8¢ 00L) O0L| ¥2L| v.L| 060| €6'L| €6'L| 00Z| OF 144
Weve| €vey 0CvL| sTvl| GTel| SSTL| Lvo st | vzL| Wyl eeL| 8z| o0v| 0oL vS0| ¥s0| 080 | o090| 090| ovz| ov| e
() W) W) W W) W) (%) | (u) | (spy)| (sgo) | (s30) |(auyuy)| (urw) | (uys) (0) | (oe) | (0®) | ()
ug ~dn ug dn ug dn |edolg | ezig 1sAg | 19Uy | fe30L | 10U felol | Jouj mn—v._.ﬂ.._ aury
ai 0:_._. A9z Wiy / puio A913 1OH A9j3 H9AU| adid oA n___mqw _u%o_.u_. :_m.vm_ oL O Xealy hﬂ_ow—w“ eaiy Buiq | ueT uonelg
¢ obeq

— e [

f - v

uolje|nge| Jomas W.olg MojjelpAH



£2/2)/2) Oy

(W) £°0 = UoReAS[ JoYeME] [BRILL ¢ "SIA O} = poued wMEY /0 v (00°G + Swn 11 / L0"VT = Ajisueluf :STLON

€002-21-CL ®¥eq uny

Ol | S8ul| Jo Jsquinu [ejo )

4AI'YASL-OrITIVA @lld 2l

WS IeANO-4109 :oli4 109foid

60'62 9.'82 S6°€C Lbyz| 002Z| 2eTT| 80 SL| ¥SCT| oFy| 2i¢e 9cC | ¢LL| 00L} 8L 000 060 L€L{ 000| 0ZL9| ¢£8 ¥8
voee 60'6C| vl'eg €9'¢C| L0°lC 00cZ| 050 ¥Z | 92% | 66'Gl | L¥'2L 9C i LlL| 00l 18| 000} 06°0| ¥€'G| 00°0| Q98L| VL €8
urewal o} (3) 00°0¢ 00'0e lL'ze| 6972c| L21g| 007CC| 2L'6 Gl | €60 | lg6L| €8°0| 8¢ | 00L| OOL| OEO| OE0O| 06°0| €£0| €€0 08| 6L ¢8
uewaro}(3)| 00°0¢| 000e| tLTZ| OLTZ| LzTIZ| 00°ZC| 602 GL| gL | ee6| ¥’V L2 | 60L| 0OL| 20| 620| 060 | LbO| 2Z€0| OSel| 621 18
uewalo}(3)| 000c| 8282| LgCZ| €LTz| LyeL| TL8L| LSO G| L0 | l9v| LLe| 8T| O0L| OOV | ¥EL| ¥EL| 060 6¥L| 6V'L| O6Y| 69| 08
uewelo}(3)| 000€| 000¢| LSCZ| L9%C2| S60Z| lZMZ| 120 GL| €91 | eg€| 88l | 9T GLL| OOL| ZL0] 00Q| 060 080} 000|00ZL| 69| 6.
6c’'le| 06°l2 056 Lr'6 Se'8 G9'8 | 9¢'} GL | L’e | PSL| 80°CE| 8C | OOL| OOL| OVL| OLL| 060 224 | 22L| 0TZ| SL 8.
62°12 00ce 0s'6 56 Gge'g 1§'8( 060 GL| S€C | LSP| 99C| 8¢ | 00L| OOL| ¥60| ¥6'0| 060 SOV| SO'L| O2E| 6L L
96°0¢2 06'le 168 66’8 0S°L 99'L( 080 Sl | 99¢ | LSV| 92¢ 8¢ | 00L) 00L | 9L 9l'L| 060 | 621} 62L| 02| 92 9.
96°0¢ 62'Le 16'8 ve'6 0072 G8'L| 0S50 8L | lge | s¥l| 19§ 8¢ | c¢oL| 00L wo..w. 000 060 Lgc| 000|069L| 92 7
06¢cc| ¥0ce; 6vic| 0922| ebel| L0lg| 290 NN. LSS | Ov'Zz | OVZL| SZ| vZh| 00L | 189| 000| 060 | Z&L| 000|0Z0S| LL| WL
06°2¢ 0e'ce| oVLC| L€8C| 6£0Z| 0G.z)llL€lL ¢l | v9'G | cect| sTy| 8¢ 1’0l 00l | 28V 220 060 69°L| P2O| OPS| 1. €L
o0o'ze 08°LE 15 28 74 gl’ie L6l Ly'6l | 00°S Gl | 20 ¥¥Pl| SLO| 8T | 00L| OOL| SO0} SOO| 060 900| 900 09| 0 [
0o'ze 06'ce , eVie| 9Ll SL6l 6¢'6L | OO0 9¢ | O€¥ | 8lL'ch | 16'6L ¥e . 9¢l| 00L | €e8| 000 060 | 926| 000{ 009 0L 72
€-d 00'Le 0o'ce 0g'02| LS'0C L8l Sl'6l| 8¥0 9¢ | 6LV | 829V | 8L'61 ¥Z2| OvL| O0L | 6£8| 000 06'0| Z€6| 000 0Q0QLZ| 09 0L
uiewau o} (3) 0c'ec| 000 LLVe| vveZ| o0lL'0C S6'0c| LcO 8L | 68¢C | Lv'G| OL'S §C| 8¢cl| 00L | 90C| 000| 060 | 62C| 000|0¢€LE| 99 69
oo'te 00'Le 98'6l 98°61 99°/} Ge'8L [0S°LL GL| 080 | 0612 660 8¢ | 001 00L | Se0| Sc0} 060 6€0| 6E0 09 19 89
00’ie 00'Le 0c'0e 1€°0¢ '8l 14281 | 00°S Gl | 8€L | ¥PYPL| 0L 8¢ | 20| 00l 19°0| 020 06°0| 890| 2ZO 09| 09 L9
0e'6¢ ocec| 9s’le| 09'le 06’61 0L'0C| ¥S°0 8L | OLC | CLL| LIV €¢ | g¥L| O0L | 90C| 000| 060 | 62C| 000| 0.LE| S9 99
urewsi o} g-d ¥6°0€ oe'ee| 8SSL 90'le | L'yl 06’6l | 20'€ ¥C | 186G | 8Z'6¢E nw.o._. €Z | Lvl| 00L | S9%| 000| 060 | LL'G| 000|008L| 65 g9
¥6°0¢€ 00°'Le 86°Gl SZ'91 ¢aslL 6¥'Gl | €20 GL | 0LC| 60€E| Ol'c| 8¢ | O0L| O0L| 20| SL0| 060 €80| €8°0|08LL| 69 Y9

() () W) t1Y () () (%) | (u) | (spy)| (so) | (s30) |(auyun)| (uyw) | (usu) (0) | (oe) | (o®) | (W)
ug dn ug dn ug dn |edojg | ezig ¥sAg | Ioqul | [e30L | Jouj fejol | Jou| mo:.".;_ aun

nny | moy | () 14000
ai eur A9 Wiy / pulo A®[3 19H A®[3 [oAU) edid oA | ded | jejoL | urey 1 Oxesly [(gouy| easyBuig | ueq | uopels
 abed

PR

uope|nge] Jamag WL0}g MojjelpAH



op2y) g

€00¢-21-2| ®yeq uny 0l sauy jo Jsquinu [ejo | 4ArHAGL-Or3TIVA @lid 4l . wisTenO-47109 8|l 09fold

(W) £5°0 = uoneASle JlEMIIE} [BHIU| | "SIA O} = poued WNIBY ‘520 v (00°G + own 1eIu) / 20712 = Aususiu) 'S LON

0062 09'8C| 6.'¢C 18'€z| 0922 1822 | 60 ¢l | €0°L | B¥C| 180| 8C| OOL| OOL| 620 620| 060 | 2€0| 2€O| O€Ek| ¥OL | SOl
0ge'6c| 0062| 9S'lZ| 8Cez| 6C86l| 0S¢Z| 052 Gl | 88¢ | LZ'0OL ww..m L'¢| L0 00L| 621 | €0 060 | $SL| £L£'0|090L| S9 | ¥Ol
0¢'6c| Ocez| 9Sle| PbLez| <S86L| 00¢€Z| 1S58 GL | €oe | ¥88L| 6€C| 8CZ| 00L| OOL| 1ZL| LTL| 060 ¥e'tL CVEL| 0lE| 99| €01
0L'se| 9Lve| G6'cc| VOe€T| L91Z| L6lZ| ¥60 ¢l 8¥z | S¥e| G6'L| 8T | O0L| OOL| 690| 690 060 | ZL0| L.0| 02¢| 66| ZOL
0lL'gZ| 90'Ge| 6S6cc| 90¢€Z| L9'1Z| L6'LZ| 00 ch L9 | 96°L| 08F| 8C| OOL| OOL | LLL| LLL| 060 08°L| 061 0g| 66| loL
Ov'6c| 09Gc| 9€7cC| 062Z| €80Z| 0S1lzZ| zL¢ L | STv | 89| ¥ee| 8T OOL| OOL | 6L'L{ 6LL| 060 2€1]| 2€L 0gi! 86 00
Ov'6c| OlL'Sc| 9¢€ce| 99Cc| €80T| L9lz| OvO ve | S¥e | 0€vL| 899 8¢ | Z0L| 00L| O¥Z| 000| 060| Z9Z| 000|O0OLZ| 86! 66
Ov'8c| Orez| 8v'lz| 66'lc| 686L| €80C] OF0 ve | 6LV | ¥CPL| ¥C6| 9T 6Ll O0L| 65C| 000| 060 | 66°C| 000|0LeZ| S6| 86
Oov'8c| 0¥'82| 8LlT| LZVc| 99°0Z| 00vziolel L | 89'L | LCEL| OVO| 8| 00L| OOL| vLO| ¥L'O| 060 | 9L'0| 9L'0| OGSz} ¥6 | L6
0¥'82| 008C| 8l'lC leee| 9502 o00¢€e| 80°G Zh | 8Z'V | €0g| SZ0| ®z| 00L| 00L| 60°0| 600 060 OL'O| OLO| o8| ¥6| 96
0b'8Cc| Ob8c| 8lL'lg| Vel 996l 6961 0P0 vC | €9°¢ | LevL| €18 VT ! ZT€L| 00L | 66'€| 000| 060 | 66'C| 000 0.G| 6 S6
08'6¢| Ove8c| ¥L'0Cc| 8L0Z| 6SS8L| 996L| OV0 vZ | YTv | vEVL| 816 VYT | GEL| 00L| €8€| 000| 060 | ST¥| 000|09LZ| €6| +6
00'le| 086z| 986L| c¢B6L|.cCE8L| GS8BL| OVO Yo | ¥S'€ | L&Vl | €98| €T | LGL| 00| €8'¢c| 000| 060 | ST¥| 00C| 0.S| L9 | €6
e€elL| ogol €L'e ve's LS} LUV 150 8Lt L€ ©GL| L9g| 8C| 00L| OOL| 00| 00C| 060 | 22T ¢cZ| 06E 9| 6
cL'8e| 0L8c| Lvve| Zyve| oeez| 09¢€Z| 00°G GL | 18C |¥p¥lL| 05C| 8¢ | 00L| OOL | 680 68°0| 060 | 66°0| 660 09| .8 16
ci'8c| 0.8C| Lv've| 8y¥g| 0geZ| 09¢€C| 160 Sl | 80| 9l'9| I180; 8T | 00L| OO | 620| 620| 060 | 20| 2TE0O| O¢ce| 8| 06
€8'8C| L.L8C| ¢cv'sZ| LZ'SZ| SLvZ| SPvZ| 00°G 8L LLE | 8YEC| TSV| 8T | 00L| O0L| L9L| LOL| 060 | 6L} ow. 4 09 &8 68
€8'8C| LL8c| ev'se| +vvSee) SLve| shve| 160 Sl | 660 | 919 VL[ 8¢ | 00k| 00| OFO| OFO| 060 ¥¥O| ¥r0| O€E| g8 88
9.'8¢| <Tl'8e leve| LEVC| ¢bee mN.NN 050 Gl | 69C| L9¥| 8LE| LcC| ©0L| OOL| 8L 000| 060 | LEL| 000| 099| ¥8| .8
606C| 09°0c| G6'ce| ZL'V¥Z| 002T| 0€2TZ| L9°% 8L | 9L°G | og€el | 8L°0L| 82| OOL| 00| €9'€| €9¢€| 060! €Ov| €0¥| 0OBL| €8 | 98
vO'ce | €8'82) €LvZ| 90'6GZ| T8ET| SL'v¥C| 860 8L | 98y | 66L| L¥G); LT | 90L| 00| LOCT| 000{ 06'0| €2Z| 000 O.S| ¥/ g8

) &1)] ¢1)] eT)] o) o) (%) | () | (sm)| (s10)| (syo) | (auyu)y (unw) | (upw) (o) | (0@) | (0®) | ()
. aur
ug dn ug dn ug dn |edo|g | sz18 . 1sAS | 19JU] | [BIOL | Jou| lejol | Jouj o] | aury
ng | mop | (1) 3Je02
aisun A9[3 Wiy / pui AT TIOH |  A9|3 MeAU| edid IsA | ded | [ejo) | urey o1 JXxealy Jouy | earyBuig | uey uonelg

s - uopje|nge] Iomag W0} MopeIpAH

. . . . v ’ ] ' v 1 » ] ¥ .. v ' v 1 v



_@.\\\N\ oV

(4) £5°0 = uoneas|o JejeM|IE)} _m_u_:_ $'sIA Ol = pouad unpey

W20 v (00°G + awn 1oUy) / £0°1Z = Aususiu] :STLON

€00¢-Z1-ZL -9feqg uny

0l sauj| Jo Jaquinu [ejo |

dAIHASE-Or3ITIVA ©lid 4al

wis'IepnO-4109D 9|l 108loid

00°te

oo'le| zeoz| veoz| eseL| e9gL| ogo | zk | sy | zez| ovV| ez | ooL| 00k | O] MO 060 | 9¥'0| 90| 00Z| 9| Ok
06'2¢| Ov'ze| LL'6Z| T26Z| 0S2Z| 85i¢| 050 | GL| 66T | I5v| 99¢| €2 | 00L| 00L| 1€L| 1eL| 060 SL| syb| o9L| €| 60l
oove| orez| erel| ioz| oms| vel| oso| si| osw | evi| sze| ez oou| oor| esi| ssl| 00| e0z| eoz| oze| ws 801
006Z| 00'6Z| 6.€C| 18'€Z| 092ZZ| S22g| 00| GL| 98'b| L6v| sv'z| @2 | o0L| 0oL | 220| 220| os0| gg0| sgo| ooe| vol | 2oL
000¢| 0g9z| 2rzz| LLT2| 0022 om._NN Wi | 2L| €60 sL¢ wm.g 8¢ | O00L| OOL| ¥LO| vL'O| 060 | S1O| SL'O| 0ZZ| 48| 90l
t1)] @ | o ) (¢1)] ) (%) | (W) | (spp)| (sp) @& (ypuy) | (upw) | () (0) | (&) | (o®) | (u)
uq a.: ug dn uqg dn |edo|s oN_.w : I1sAg | 91Ul | ejor | aouyg jejol | Jouj m%.“.._ aul

aisun A9|3 Wy / puin AS|T IDH A9|Z WAy adid oA n_mw _wm,_w c_mw_ 94 o xealy %wmm ealy Buug | ue | uopels
9 ofeq uoljejnge ] jomag wiolgS moijjel

T

PAH




g2 81 106

3
80
S

56

57

a3

77 78

76 26

€2

24 -4

15

&

0z

13

[a%

3 g
5
@ 3 b2
o &4
66 65 \ st
102 5
10t &u
— — 147
g
N 105 107
o
N
3
100
b
/?
«©
3
w
v
36
~
95 ._9 94
0
[
72
9 %
3 ~
84 | 83 74
N
&

=

88 89

(Iﬂem

! ¥

17

LINE DIAGRAM

GOLF BASIN




[

/\/ GOLF BASIN

&
¥
4 @C

T ) ATURR DRIVE

NOTES:

1. EXISTING NETWORK OF PIPES PER
NAVY MAPS SHOWN FOR
REFERENCE ONLY. WHEREVER
APPROPRIATE, EXISTING PIPE SHALL
BE RE~-USED ESPECIALLY AS
PRIVATE SYSTEMS.

MARE ISLAND STRAIT

_./\./ HOTEL BASIN —

2. UNLESS OTHERWISE SPECIFIED, ALL
NEW STORM DRAIN PIPES AT LOW
POINTS (CATCH BASIN TO
MANHOLE) ARE 12" IN DIAMETER.

3. PIPE LAYOUT, PIPE SIZES AND
BASIN BOUNDARIES SHOWN ARE
PRELIMINARY AND SUBJECT TO
CHANGE BASED ON IMPROVEMENT
PLANS.

LEGEND
— > I R
INDIA QUTFALL ————_ STORM DRAIN PIPE PER

NAVY QUAD MAPS
Q= mm.mm.o_u S . TRIBUTARY BOUNDARY

LINE NUMBER TO CORRELATE WITH
HYDRAFLOW STORM SEWER TABULATION

&

—— FUTURE RIGHT-OF-WAY
@mx_mq_zmucgnmﬂﬂ_oz
_d

NEW PUMP STATION

ORIVE

-AZUAR

OTAL TRIBUTARY AREA = 62.40 Acres

PREPARED BY: : MARE ISLAND AMENDED AND
mFWAKWH% _."m.M /\/ OSCAR BASIH RESTATED SPECIFIC PLAN

NAPA: 851 (, SUITE 0,

PUNMGTIR | PLONE: (707) 253-2720 FAX. (707) 2555021

VALLEJO: 600 WALHUT AVENUE, GUITE 120, MARE ISLAND, VALLED CA 4522-413)
FAX

INDIA BASIN

DATE: DECEMBER 1, 2003

\D008077\HYDROLOGY\SPEXHIBITS \INDIABASIN
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Hydraflow Hydrographs Diagram

Project: November-RT-Basin.gpw

11-04-2003
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ijdrograph Return Périod Recap
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Page 1
) ‘ Hyd. | Hydrograph | Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) : description
. (origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff | —--—- e 2.39 —— 30.70  — —— | 11480 | GOLF COURSE
% 2 SCS Runoff | -—— — 797 | e — 21.12 — ——- | 4519 | COMMERCIAL AREA
'3 Combine 1,2 —— 8.39 o 51.82 —— —-— | 160.09 | TotalQ
14 Reservoir 3 — 2.43 e ————— 13.05 —_ e 62.11 Pond Design

|- Proj. file: November-RT-Basin.gpw

Run date: 11-04-2003

Hydraflow Hydrographs by Intelisolve
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Reservoir Report .
age 1

Reservoir No. 1 ~ Pond Design Hydraflow Hydrographs by intelisolve

Pond Data
Bottom LxW = 300.0 x270.0 ft Side slope = 2.0:1 Bottomelev. = 0.10 ft Depth = 7.00 ft

Stage / Storage Table
" Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)

0.00 0.10 81,000 0.000 0.000

0.35 0.45 81,800 0.654 0.654

0.70 0.80 82,604 0.660 - 1.315

1.05 1.15 83,412 0.667 1.981

1.40 1.50 84,223 0.673, 2,655

1.75 1.85 85,039 0.680 3.335

2.10 2.20 85,859 0.687 4,022

2.45 2.55 86,682 0.693 4.715

2.80 290 87,509 0.700 : 5.414

3.15 3.25 88,341 0.706 6.121

3.50 3.60 89,176 0.713 6.834

3.85 3.95 90,015 0.720 7.554

4.20 4.30 ' 90,858 0.727 8.281

455 4.65 91,705 0.733 9.014

4.90 5.00 92,556 0.740 9.754

5.25 5.35 93,411 0.747 _ 10.501

5.60 5.70 94,270 0.754 11.255

5.95 6.05 95,132 0.761 12.016

6.30 - 6.40 . 95,999 0.768 ) 12.784

6.65 6.75 96,870 0.775 . 13.559

7.00 7.10 97,744 0.782 14.341
Culvert/ Orifice Structures : Weir Structures

[A] [B] [C] D] [A] [B] [C] [D]

Rise in = 48.0 48.0 0.0 . 00 Crest Len ft = 0.00 0.00 0.00 0.00
Spanin = 48.0 48.0 0.0 0.0 Crest El ft = 0.00 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. =333 3.33 0.00 0.00
Invert EL ft = 2.00 2.00 0.00 0.00 Weir Type = - - -
Length ft .= 400 40.0 0.0 0.0 Multl-Stage = No No No No
Slope % = 2.00 2.00 0.00 0.00
N-Value = .013 .013 .000 .000
Orif. Coeff. = 0.60 0.60 0.00 0.00
Multi-Stage = n/a Yes No No Exfiltration Rate = 0.00 in/hr/sgft Tailwater Elev. = 0.00 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage I Discharge Table

Stage Storage Elevation CivA ClvB CivC ClvD Wr A WrB wrcC WrD Exfil Total

ft acft ft cfs cfs cfs cfs cfs cfs cfs  cfs cfs cfs

" 0.00 0.000 0.10 0.00 0.00 - — — -— -— - — 0.00
0.04 0.065 0.14 0.00 0.00 - -— - - - - 0.00
0.07 0.131 0.17 0.00 0.00 — - - - - - 0.00
0.11 0.196 0.21 0.00 0.00 - - - - — — 0.00
0.14 0.262 0.24 0.00 0.00 - - - - - - 0.00
0.18 0.327 0.28 0.00 0.00 - - — - - 0.00
0.21 0.392 0.31 0.00 0.00 — - - - — - - 0.00
0.25 0.458 0.35 0.00 0.00 - - - = - - 0.00
0.28 0.523 0.38 0.00. ~ 0.00 - — -— —_ - . 0.00
0.32 0.589 0.42 0.00 0.00 — -— -— — - 0.00
0.35 0.654 0.45 0.00 0.00 - - - - - - 0.00
0.39 0.720 0.49 0.00 0.00 — - - — — - - 0.00
0.42 0.786 0.52 0.00 0.00 - - -- - — T 0.00
0.46 0.852 0.56 0.00 0.00 - - - - — -— - 0.00
0.49 0.918 0.59 0.00 0.00 - -— - - - 0.00
0.53 0.984 0.63 0.00 0.00 - — -— - - T - - 0.00
0.56 1.050 0.66 0.00 0.00 - - - — 0.00

Continues on next page...
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Pond Design : .
Stage / Storage / Discharge Table
Stage Storage  Elevation ClvA
ft acft ft cfs
0.60 1.116 0.70 0.00
0.63 1.182 0.73 0.00
0.67 1.248 0.77 0.00
0.70 1.315 0.80 0.00
0.74 1.381 0.84 0.00
0.77 1.448 0.87 0.00
0.80 1.515 0.91 0.00
0.84 1.581 - 0.94 0.00
0.87 1.648 0.97 0.00
0.91 1.715 1.01 0.00
0.94 1.781 1.05 0.00
0.98 1.848 1.08 0.00
1.02 1.915 1.12 0.00
1.05 1.981 1.15 0.00
1.09 2.049 - 1.19 0.00
1.12 2.116 1.22 0.00
1.16 2.184 1.26 0.00
1.19 2.251 1.29 0.00
1.23 2.318 1.33 0.00
1.26 2.386 1.36 0.00
1.30 2.453 1.40 0.00
1.33 2.520 143 -0.00
1.37 2.588 1.47 0.00
1.40 2.655 1.50 0.00
1.44 2723 1.54 0.00
1.47 2.791 1.57 0.00
1.51 2.859 1.61 0.00
1.54 2,927 1.64 0.00
1.58 2.995 1.68 0.00
1.61 3.063 1.71 0.00
1.65 3.131 1.75 0.00
1.68 3.199 1.78 0.00
1.72 3.267 1.82 0.00
176 3.335 1.85 0.00
1.79 3.404 1.89 0.00
1.82 3.472 1.92 0.00
1.86 3.541 1.96 0.00
1.89 3.610 1.99 0.00
1.93 3.678 2.03 0.00
1.96 3.747 2.06 0.03
2.00 3.816 2.10 0.06
2.03 3.884 2.13 0.10
2,07 3.953 217 0.17
2.10 4.022 2.20 0.24
2,14 4.091 224 0.36
2.17 4.160 2.27 0.42
2.21 4.229 2.31 0.54
224 4.299 234 0.68
228 4.368 2,38 0.84
2.31 4.437 2.41 1.03
2.35 4.507 2.45 1.15
2.38 4.576 248 1.38
2.42 4,645 2.52 1.52
2.45 4.715 2.55 . 1.81
249 4,785 2.59 1.97
2.52 4.855 2.62 217
2.56 4.925 2,66 2.51
2.59 4.995 2.69 2.71
2.63 5.065 273 2.94
2.66 5.135 276 3.38
2.70 5.205 2.80 3.62
273 5275 2.83 3.89
2.77 5.344 2.87 417
2.80 5.414 2.90 4.46
2.84 5.485 2.94 4.80
2.87 5.556 297 511
291 5.626 3.01. 5.44
2.94 5.697 3.04 6.03
2.98 5.768 3.08 6.39
3.01 5.838 3.1 6.76

CivB
cfs

0.00
0.00
0.00

'0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.06
0.10
0.17
0.24
0.33
0.42
0.54
0.68
0.83
0.97
1.16
1.37
1.62
1.73
1.95
217
2.48
2.7
2.94

-3.20

3.48
3.89
4.17

-4.46

4.80
5.11
5.44
5.99
6.35
6.71

CivC
cfs

SR NN

ClvD
cfs

WrA
cfs

I

P

N T O O O O O

1R T T T T T T T T I O O A

Page 2

wWrD Exfil Total

cfs cfs

— 0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
- 0.00
-~ 0.00
- 0.00
- 0.02
- 0.06
- 0.10
- 0.17
0.24
0.33
0.42
0.54
0.68

— 0.83

0.97

1.15

1.37

1.52
— 1.73
- 1.95
- 217
- 2.48
- 2.7
- 2.94
— 3.20
- 3.48
- 3.89
— 4.17
- 4.46
- 4.80
- 511
- 5.44
- 5.99
- 6.35
- 6.71

Continues on next pagé...
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Stage / Storage / Discharge Table

Pond Design

Stage Storage

ft acft
3.05 5.909
3.08 5.980
3.12 6.050
'3.15 6.121
3.19 - 6.192
3.22 6.264
3.26 6.335
3.29 6.406
3.33 6.478
3.36 6.549
3.40 6.620
3.43 6.691
3.47 6.763
3.50 6.834
3.54 6.906
3.57 6.978
3.61 7.050
3.64 7.122
3.68 7.194
3.71 7.266
3.75 7.338
3.78 7.410
3.82 7.482
3.85 7.554
3.89 7.627
3.92 7.699
3.96 7.772
3.99 7.845
4.03 7.917
4.06 7.990
4.09 8.063
4.13 8.135
4.16 8.208
4.20 '8.281
4.23 8.354
4,27 8.427
4.30 8.501
4.34 8.574
437 8.647
4.41 8.721
4.44 8.794
4.48 8.867
4.51 8.941
4.55 9.014
4.58 9.088
4.62 9.162
4.65 9.236
4.69 9.310
4.72 9.384
4.76 9.458
4.79 9.532
4.83 9.606
4.86 9.680
4.90 9.754
4,93 9.829
4.97 9.904
5.00 9.978
5.04 10.053
5.07 10.128
5.11 10.203
5.14 10.277
5.18 10.352
5.21 10.427
5.25 10.501
5.28 10.577
5.32 10.652
5.35 10.728
5.39 10.803
5.42 10.878
5.46 10.954

Elevation

3.16
3.18
3.22
3.25
3.29
3.32
3.36
3.39
3.43
3.46
3.50
3.53
3.57
3.60
3.64
3.67
3.7
3.74
3.78
3.81
3.85
3.88
3.92
3.95
3.98
4.02
4.05
4.09
4.12
4.16
419
4.23
4.26
4.30
433
437
4.40
4.44
4.47
4.51
4.54
4,58
4.61
4.65
4.68
4.72
4.75
4.79
4.82
4.86
4.89
4.83
4.96
5.00
5.03
5.07
5.10
5.14
517
5.21
5.24
5.28
5.31
5.35
538
5.42
5.45
5.49
5.52
5.56

CivA
cfs

7.15

7.58

7.99

8.42

8.85

9.29

9.81

10.29
10.77
11.27
11.79
12.33
12.90
13.46
14.04
14.64
14.79
156.37
15.97
16.57
17.27
17.89
18.53
19.19
19.89
20.61
20.77
21.45
22,13
22.92
23.63
24.35
25.13
25.35
26.08
26.82
27.57
28.41
29.18

'30.01

30.23
31.01
31.79
32.66
33.45
34.30
34.54
35.34
36.23
37.03
37.83
38.73
39.62
30.84
40.65
41.45
42.34
43.22
43.46
44.34
45.15
46.02
46.84
47.74
47.99
48.84
49.63
50.44
51.06
51.68

CivB
cfs

7.08
7.58
7.99
8.41
8.85
9.29
9.81
10.29
10.77
11.26

11.71 -

12.15
12.89
13.38
13.84
14.29
14.79
156.37
15.97
16.57
17.27
17.89
18.53
19.14
19.63
20.13
20.77
21.44
2213
22.92
23.63
24.31
24.82
25.34
26.08
26.82
27.57
28.41
29.14
20.65
30.23
31.01
31.79
32.66
33.44
34.00
34.54
36.34
36.23
37.02

37.82 .

38.32
39.19
39.84
40.64
4145
42.34
42.88
43.46
44.34
4514
46.01
46.74
47.47
47.99
48.84
49.63
50.44
51.06
51.64

CivC
cfs

N O O O O

CivD
cfs

EEEREE

WrA
cfs

P

(2]
=
(9]

WrD Exfil

cfs

cfs

Page 3

Total
cfs

7.08
7.58
7.99
8.41
8.85
9.29
9.81
10.29
10.77
11.26
11.71
12.16
12.89
13.38
13.84
14.29
14.79
15.37
15.97
16.57
17.27
17.89
18.53
19.14
19.63
20.13
20.77
21.44
22.13
22.92
23.63
24.31
24.82
25.34
26.08
26.82
27.57
28.41
20.14
29.65
30.23
31.01
31.79
32.66
33.44
34.00
34.54
35.34
36.23
37.02.
37.82
38.32
39.19
39.84
40.64
41.45
42.34
42.88
43.46
44.34
45.14
46.01
46.74
4747
47.99
48.84

49.63

50.44
51.06
51.64

Continues on next page...
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Stage / Storage / Discharge Table

Pond Design

Stage Storage

ft . acft
5.49 11.029
5.53 11.105

- 5.56 11.180
5.60 11.255
5.63 11.332
5.67 11.408
570 11.484
574 11.560
5,77 11.636
5.81 11.712
5.84 11.788
5.88 11.864
591 11.940
5.95 12.016
5.98 12.093
6.02 12.170
6.05 12.247
6.09 12.324
6.12 12.400
6.16 12.477
6.19 12.554
6.23 12.631
6.26 12.707 -
6.30 12.784
6.33 12.862
6.37 12.939
6.40 13.017
6.44 13.094
6.47 13.172
6.51 13.249
6.54 13.327
6.58 13.404
6.61 13.482
6.65 13.569
6.68 13.637
6.72 13.715
6.75 13.794
6.79 13.872
6.82 13.950
6.86 14.028
6.89 14.106
6.93 14.185
6.96 14.263
7.00 14.341

...End

Elevation

5.59
5.63
5.66
5.70
5.73
5.77
5.80
5.84
5.87
5.91
5.94
5.98
6.01
6.05
6.08
6.12
6.156
6.19
6.22
6.26
6.29
6.33
6.36
6.40
6.43
6.47
6.50
6.54
6.57

6.61

6.64
6.68
6.71
6.75
6.78
6.82
6.85
6.89
6.92
6.96
6.99
7.03
7.06
7.10

CivA
cfs

52.28
52.88
53.47
54.05
54.62
55.18
55.73
56.27
56.80
57.32
57.32
57.83
58.33
58.82
59.30
59.76
60.22
60.22
60.66
61.10

- 61.52

61.93
62.33
62.71
63.09

63.45.

63.81
64.15
64.48
64.79
65.10
65.39
65.67
66.20
66.45
66.69
66.92
67.33
67.53
67.88
68.04
68.34
68.59
68.81

CivB
cfs

52.24
52.81
53.36
53.88
54.38
54.98
55.43
55.94
56.40
56.83
57.32
57.83
58.33
58.82
59.29
59.58
50.87
60.22
60.66
61.10
61.52
61.93
62.33
62.71
63.09
63.45
63.81
64.15
64.47
64.79
65.10
65.39
65.67
65.97
66.40
66.69
66.91
67.25
67.53
67.77
68.04
68.33
68.52
68.72

P N T O
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Page 4

Total
cfs

52.24
52.81

53.36
53.88
54.38
54.98
55.43
55.94
56.40
56.83
57.32
57.83
58.33
58.82
59.29
50.58
59.87
60.22
60.66
61.10
61.52
61.93
62.33
62.71

63.09
63.45
63.81

64.15
64.47
64.79
65.10
65.39
65.67
65.97
66.40
66.69
66.91

67.25
67.53
67.77
68.04
68.33
68.52
68.72



Stage (ft)

0
0.0 8.6 17.1 25.7 34.3 42.8 51.4 60.0 68.5

Pond Design

Discharge (cfs)

Z Total

# Culv A

# CulvB

Z CulvC

/Z CulvD
Weir A

# Weir B

J Weir C

/ WeirD

# Exfiltration




Stage (ﬁ',)

Pond DeSign

_

_

~

1.8

36 53 7.

Storage (acft)

89 107 125 14.3




Qcfs

Hydrograph(s) 1 to 4

200

150

100

50

0 . i f — >
00 28 56 84 112 141 16.9 19.7 225 253 28.1

Time (hrs)

Z Hyd. 1
/Z Hyd. 2
/ Hyd. 3

Z Hyd. 4




]

Hydrograph Summary Report

" Page 1

. ; Hyd. | Hydrograph| Peak Time -Timeto | Volume Inflow Maximum Méximum Hydrograph

l No. type flow interval peak hyd(s) elevation storage description
- : {origin) (cfs) (min) (min) (acft) (ft) (acft)
i .

I 1 SCS Runoff | 30.70 6 480 -13.598 — —- ———— GOLF COURSE

E 2 SCS Runoff | 21.12 6 480 6.856 —_— | e ameeee COMMERCIAL AREA
-y 3 Combine 51.82 6 480 20.454 1,2 —— imnen Total Q

4 Reservoir 6 768 16.769 3 3.68 6.786 Pond Design

, L.
O,

C e
R,

- \
e e’

R

13.05

L

| Proj. file: November-RT-Basin.gpw Return Period: 10 yr

Run date: 11-04-2003.

Hvdraflow Hvdroaraphs by Intelisolve
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| sC8 Runoff
| Combine
Reservoir

30.70 -
2112
5182
S 1305

358

6786

"GOLF COURSE_

| COMMERCALAREA

JotalQ

. PondDesign

Hydraflow Hydrographs 2002 - 10-yr return period




Hydrograph Report | | | Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

GOLF COURSE

Hydrograph type- = SCS Runoff Peak discharge = 30.70 cfs
Storm frequency = 10yrs Time interval = 6 min
Drainage area = 116.10 ac Curve number =70

Basin Slope = 0.0% ‘ Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 18 min
Total precip. = 4.25in Distribution = Type IA
Storm duration = = 484

24 hrs Shape factor

. Hydrograph Volume = 13.598 acft
Hydrograph Discharge Table

Time -- Qutflow Time -- Outflow Time -- Outflow Time -- Outflow
(min cfs) (min cfs) (min cfs) (min cfs)
372 0.33 576 11.58 780 9.17 ' 984 8.71
378 0.63 582 11.45 786 0.26 990 8.69
384 0.98 588 11.51 792 9.41 996 8.67
390 1.33 594 11.51 798 9.45 1002 8.64
396 1.65 600 11.44 v 804 9.40 1008 8.62
402 1.92 606 11.39 810 9.28 1014 8.60
408 2.20 612 11.31 816 9.18 1020 8.57
414 2.54 618 11.04 822 9.10 1026 8.55
420 2.95 624 10.81 828 9.04 1032 8.52
426 3.44 630 10.63 834 9.00 1038 8.50
432 4.03 636 10.63 - 840 8.99 1044 8.47
438 4,73 642 10.71 846 9.00 1050 8.44
444 5.57 648 10.72 852 9.04 1056 8.42
450 6.58 654 10.66 858 9.06 1062 8.39
456 9.84 660 10.55 864 9.06 1068 '8.36
462 16.05 666 1043 870 9.05 1074 8.34
468 22.27 672 10.31 876 9.03 1080 8.31
474 - 2751 . 678 10.18 882 9.02 1086 8.28
480 30.70 << 684 10.05 888 9.01 1092 8.25
486 30.34 690 9.91 894 8.99 1098 8.22
492 26.27 696 9.74 © 900 8.98 1104 8.19
498 22.16 702 9.54 906 8.96 1110 8.16
504 18.86 708 9.38 912 8.94 1116 8.13
510 '16.96 714 9.28 918 8.93 1122 8.10
516 16.06 720 9.23 924 8.91 1128 8.07
522 16.03 726 9.23 930 8.89 1134 8.04
528 15.80 732 - 9.25 936 8.87 1140 8.01
534 15.36 738 9.32 942 8.86 1146 7.98
540 14.64 744 9.43 948 8.84 1152 7.94
546 13.89 750 9.58 954 8.82 1158 7.91
552 13.15 756 9.61 960 8.80 1164 7.88
558 12.63 762 9.44 966 8.78 1170 7.85
564 12.20 768 9.29 972 8.76 1176 7.81

570 = 11.89 774 9.19 978 8.73 1182  7.78

Continues on next page...



GOLF COURSE ) . Page 2

Hydrograph Discharge Table

Time -~ Outflow

(min cfs)
1188  7.75
1194  7.71
1200 7.68
1206 7.64
1212 7.61
1218  7.57
1224  7.54
1230  7.50
1236  7.47
1242 743
1248  7.39
1254  7.36
1260  7.32
1266  7.28
1272 7.24
1278  7.21
1284  7.47
1290. 7.13
1296  7.09
1302  7.05
1308  7.02
1314  6.98
1320 6.94
1326  6.90
1332  6.86
1338 6.82
1344  6.78
1350 6.74
1356  6.70
1362  6.66
1368  6.62
1374  6.58
1380  6.54
1386 6.49
1392 645
1398  6.41
1404  6.37
1410  6.33
1416  6.29
1422  6.24
1428  6.20
1434  6.16
1440  6.12
1446  4.87
1452  2.43
1458  0.81

..End



Hydrograph Report Page

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2

COMMERCIAL AREA

Hydrograph type = SCS Runoff Peak discharge = 21.12 cfs
Storm frequency = 10yrs Time interval = 6 min
Drainage area = 27.80 ac ' Curve number = 90

Basin Slope = 0.0% Hydraulic length = Oft

Tc method = USER Time of conc. (T¢) = 12 min
Total precip. = 4.25in Distribution = Type IA
Storm duration = 24 hrs Shape factor = 484

) Hydrograph Volume = 6.856 écft
Hydrograph Discharge Table

Time -- Outflow Time -- Outflow  Time -- Outflow - Time -- Outflow
(min cfs) (min cfs) (min cfs) - (min cfs)
156 0.28 360 3.45 564 5.90 768 3.74
162 0.36 366 3.65" 570 5.70 774 3.68

168 0.43 372 3.90- 576 5.50 780 3.67
174 0.50 378 . 4.14 582 5.39 786 3.69
180 0.57 384 4.33 588 5.38 792 3.74
186 0.63 390 447 594 5.34 798 3.74
192 0.69 396 4.51 600 5.27 804 3.71
198 0.75 402 4.47 606 5.20 810 3.65
204 0.82 408 4.48 612 513 - - 816 3.60
210 0.89 414 4.60 618 4.98 822 3.56
216 0.97 420 4.83 624 4.84 828 3.53
222 1.06 426 5.14 630 4.73 834 3.50.
228 1.15 432 5.53 636 4.71 840 3.49
234 1.24 438 5.99 642 4.71 846 3.48
240  1.33 444 6.54 648 4.69 852 3.49
246 1.40 450 7.18 654 4.64 858 3.49
252 1.47 456 9.72 660 4.57 864 3.48
258 .  1.54 462 14.40 666 4.49 870 3.46
264 1.62 468 18.23 672 4.42 876 3.45
270 1.71 474 20.62 678 4.34 882 3.44
276 1.80 480 21.12 << 684 4.27 888 - 3.42
282 1.89 486 19.563 690 419 894 3.41
288 1.99 492 16.06 696 4.10 900 3.39
294 2.10 498 12.97 702 4.00 906 3.38
300 2.21 504 10.66 708 3.92 912 3.37
306 2.34 510 9.36 714 3.86 918 3.35
312 2.48 516 " 8.67 - 720 3.83 924 3.34
318 2.61 - 522 8.49 726 3.81 930 3.32
324 2.74 528 8.23 732 3.80 936 3.31
330 2.87 534 7.88 738 3.82 942 3.30
336 2.97 540 7.41 744 3.85 948 3.28
342 3.06 546 6.94 750 - 3.80 954 3.27
348 3.16 552 6.49 756 3.89 960 3.25
354 3.29 558 6.17 762 3.81. 966 3.24

Continues on next page...



COMMERCIAL AREA Page 2

Hydrograph Discharge Table

Time -- Outflow Time -- Outflow
(min cfs) (min cfs)
972 3.22 1278  2.46
978 3.21 1284  2.44
984 3.19 1290 242
990 3.18 1206 2.4
996 3.17 1302  2.39
1002  3.15 1308  2.38
1008  3.14 1314  2.36
1014  3.12 1320 2.35
1020  3.11 1326  2.33
1026  3.09 1332  2.31
1032  3.08 1338  2.30
1038  3.06 1344  2.28
1044  3.05 1350  2.27
1050  3.03 1356 225
1056  3.02 1362 224
1062  3.00 1368  2.22
1068  2.99 1374 220
1074  2.97 1380  2.19
1080 2.96 1386  2.17
1086  2.94 1392  2.16
1092  2.93 1398 214
1098  2.91 1404 213
1104  2.90 1410 2.1
1110  2.88 1416 2.09
1116  2.87 1422  2.08
1122 2.85 1428  2.06
1128  2.84 1434  2.05
1134  2.82 1440  2.03
1140  2.81 1446  1.62
1146  2.79 1452  0.81
1152 278 1458  0.27

1158  2.76
1164  2.75

1170  2.73 ...End
1176  2.72
1182  2.70
1188  2.69
1194  2.67
1200 2.66
1206  2.64
1212 263
1218  2.61
1224  2.59
1230  2.58
1236  2.56
1242  2.55
1248  2.53
1254  2.52
1260  2.50
1266  2.49

1272 2.47



Hydrograph Report , | page

Hydraflow Hydrographs by Intelisolvé

Hyd. No. 3

Total Q _

Hydrograph type = Combined ' Peak discharge = 51.82 cfs
Storm frequency = 10yrs Time interval = 6 min
Inflow hyds. =12

Hydrograph Volume = 20.454 acft

Hydrograph Discharge Table

Time Hyd.1 + Hyd. 2= : . Outflow
(min) (cfs) (cfs) (cfs)
180 0.00 0.57 ' 0.57
186 0.00 0.63 0.63
192 0.00 0.69 ' 0.69
198 0.00 0.75 0.75
204 0.00 . 0.82 ‘ 0.82
210 0.00 0.89 0.89
216 0.00 0.97 0.97
222 0.00 1.06 _ 1.06
228 0.00 1.16 . 1.16
234 0.00 1.24 1.24
240 0.00 1.33 1.33
246 0.00 1.40 1.40
252 0.00 1.47 ' 1.47
258 0.00 1.54 1.54
264 0.00 1.62 1.62
270 0.00 1.71 1.71
276 0.00 1.80 1.80
282 0.00 1.89 1.89
288 0.00 1.99 1.99
204 0.00 2.10 . 2.10
300 0.00 2.21 2.21
306 0.00 2.34 2.34
312 0.00 2.48 ‘ 2.48
318 0.00 2.61 2.61
324 0.00 2.74 ' 2.74
330 0.00 2.87 _ 2.87
336 0.00 2.97 : 2.97
342 0.00 3.06 3.06
348 0.00 3.16 : 3.16
354 0.00 3.29 3.29
360 0.02 3.45 : 3.47
366 0.11 3.65 3.76
372 0.33 3.90 4,23
378 0.63 4,14 4.77
384 . 0.98 4.33 5.31
390 " 1.33 4.47 5.80
396 1.65 4.51 6.16
402 1.92 4.47 , , 6.38

Continues on next page...



Total Q

Hydrograph Discharge Table

Time
(min)

408
414
420
426
432
438
444
450
456
482

468

474
480
486
492
498
504
510
516
522
528
534
540
546
552
558
564
570
576
582
588
594
600
606
612
618
624
630
636
642
648
654
660
666
672
678
684
690
696
702
708

Hyd. 1 +

(cfs)

220

254

2.95

3.44

4.03

4.73

5.57

6.58

9.84

16.05
2227
27.51
30.70
30.34
26.27
22.16
18.86
16.96
16.06
16.03
15.80
15.36
14.64
13.89
13.15
12.63
12.20
11.89
11.58
11.45
11.51
11.51
11.44

11.39

11.31
11.04
10.81
10.63
10.63
10.71
10.72
10.66
10.55
10.43
10.31
10.18
10.056
9.91

0.74

9.54

9.38

<<

Hyd.2 =
(cfs)

4.48
4.60
4.83
5.14
5.53
5.99
6.54
7.18
9.72
14.40
18.23
20.62
2112 <<
19.53
16.06
12.97
10.66
9.36
8.67
8.49
8.23
7.88
7.41
6.94
6.49
6.17
5.90
5.70
5.50
5.39
5.38
5.34
5.27
5.20
5.13
4,98
4.84
4.73
4.71
4.71
4.69

4.64

4.57
4.49
4.42
4.34
4.27
4.19
4.10
4.00
3.92

Page 2

Outflow
(cfs)

6.68
713
7.78
8.58
9.65
10.72
12.12
13.76
19.55
30.45
40.50
48.13
51.82 <<
49.87
42.33
36.12
20.52
26.32
24,72
24.52
24,03
23.25
22.04
20.83
19.65
18.80
18.11
17.58
17.08
16.85
16.89
16.85
16.71
16.59
16.44
16.01
15.85
15.36
15.34
15.42
15.41
15.31
156.12
14.92
14.72
14.52
14.31
14.10
.13.84
13.54
13.30

Continues on next page...



Total Q ) ‘ Page 3

Hydrograph Discharge Table

Time Hyd. 1 + Hyd. 2 = Outflow
(min) (cfs) (cfs) (cfs)
714 9.28 3.86 13.14
720 923 . 3.83 13.06
726 9.23 3.81 13.03
732 925 3.80 13.06
738 9.32 3.82 13.14
744 9.43 3.85 13.28
750 9.58 3.90 ' 13.47
756 9.61 3.89 ' 13.50
762 9.44 3.81 13.26
768 9.29 3.74 13.03
774 9.19 3.68 12.87
780 9.17 3.67 : 12.84
786 9.26 3.69 12.96
792 9.41 3.74 13.16
798 9.45 3.74 ' 13.20
804 9.40 3.71 13.11
810 9.28 3.65 12.93
816 9.18 3.60 12.79
822 9.10 3.56 12.67
828 9.04 3.58 12.57
834 9.00 3.50 o 12.51
840 8.99 3.49 - , 12.47
846 9.00 3.48 12.48
852 9.04 3.49 12.52
858 9.06 3.49 12.54
864 9.06 3.48 ‘ 12.54
870 9.05 3.46 12.61
876 9.03 3.45 12.48
882 9.02 3.44 ' 12.46
888 9.01 3.42 12.43
894 8.99 3.41 12.40
900 8.98 3.39 12.37
906 8.96 3.38 12.34
912 8.94 3.37 12.31
918 8.93 3.35 12.28
924 8.91 3.34 12.25
930 8.89 3.32 12.22
936 8.87 3.31 12.18
942 8.86 3.30 12.15
948 8.84 3.28 , 12.12
954 8.82 3.27 12.08
960 8.80 3.25 12.05
966 8.78 3.24 12.01
972 8.76 3.22 11.98
978 8.73 3.21 - 11.94
984 - 8.71 3.19 11.91
990 8.69 3.18 11.87 -
996 8.67 3.17 11.83
1002 8.64 3.15 11.80
1008 8.62 3.14 , 11.76
1014 8.60 3.12 11.72

Continues on next page...



Total Q Pagé 4

Hydrograph Discharge Table

Time Hyd. 1 + Hyd. 2= Outflow
{min) (cfs) (cfs) (cfs)
1020 8.57 3.1 11.68
1026 ~ 855 3.09 11.64
1032 8.52 3.08 . 11.60
1038 8.50 3.06 , 11.56
1044 8.47 3.056 11.52
1050 8.44 3.03 11.48
1056 8.42 3.02 11.44
1062 8.39 3.00 11.39
1068 8.36 2.99 11.35
1074 8.34 2.97 11.31
1080 8.31 2.96 11.27
1086 828 2.94 11.22
1092 8.25 2.93 11.18
1098 8.22 2.91 o ' 11.14
1104 8.19 2.90 : 11.09
1110 8.16 2.88 11.05
1116 8.13 2.87 11.00
1122 8.10 2.85 10.95
1128 8.07 2.84 10.91
1134 8.04 2.82 10.86
1140 8.01 2.81 10.82
1146 7.98 2.79 . 10.77
1152 7.94 2.78 10.72
1158 7.91 2.76 10.67
1164 7.88 275 _ 10.63
1170 7.85 2.73 10.58
1176 7.81 272 10.53
1182 7.78 270 . 10.48
1188 7.75 2.69 10.43
1194 7.71 267 10.38
1200 7.68 2.66 10.33
1206 7.64 2.64 10.28
1212 7.61 2.63 10.23
1218 7.57 2.61 10.18
1224 7.54 2.59 10.13
1230 7.50 2.58 10.08
1236 7.47 2.56 10.03
1242 743 2.565 : 9.98
1248 - 7.39 2.53 9.93
1254 7.36 2.52 0.87
1260 7.32 2.50 9.82
1266 7.28 2.49 ' 9.77
1272 7.24 2.47 9.72
1278 7.21 2.46 9.66
1284 717 244 9.61
1290 7.13 242 9.56
1296 7.09 2.41 ’ 9.50
1302 7.05 2.39 9.45
1308 7.02 2.38 9.39
1314 6.98 2.36 9.34

1320 6.94 2.35 9.28

Continues on next page...
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Total Q -

Hydrograph Discharge Table

Time
{min)

1326
1332
1338
1344
1350
1366
1362
1368
1374
1380
1386
1392
1398
1404
1410
1416
1422
1428
1434
1440
1446
1452
1458

..End

Hyd.1 +
(cfs)

6.90
6.86
6.82
6.78
6.74
6.70
6.66
6.62
6.58
6.54
6.49
6.45
6.41
6.37
6.33
6.29
6.24
6.20
6.16
6.12
4.87
2.43
0.81

Hyd. 2=
(cfs)

2.33
2.31
2.30
2.28
2.27
2.25
2.24
222
2.20
219
2.17
2.16
2.14
2.13
2.11
2.09
2.08
2.06
2.05
2.03
1.62
0.81
0.27

Page 5

Outflow
(cfs)

9.23
9.17
9.12
9.06
9.01
8.95
8.89
8.84
8.78
8.73
8.67
8.61
8.55
8.50
8.44

- 8.38

8.32
8.26
8.21
8.15
6.49
3.24
1.08
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Hydrograph Report Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 4
Pond Design
: Hydrograph type = Reservoir Peak discharge = 13.05 cfs
-Storm frequency = 10 yrs Time interval = 6 min
Inflow hyd. No. =3 Reservoirname = Pond Design
Max. Elevation = 3.58 ft Max. Storage = 6.786 acft
Storage Indication method used. : Outflow hydrdgraph volume = 16.769 acft

Hydrograph Discharge Table

Time Inflow Elevation ClvA ClvB CIvC CivD WrA WrB WrC WrD Exfil Outflow

(min) cfs it cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
504 29.52 2.27 043 043 - - e e — e e 0.43
510 26.32 239 . 089 087 -~ @ —— —_—— - — mm e 0.87
516  24.72 2.49 141 140 —— - —— e e e e 1.40
522  24.52 2.58 195 194 —— — e e — - 1.94
528 24.03 2.67 262 261 —— = eem e — e e 2.61
534 23.25 2.76 337 320 - —— - T e e — e 3.20
540 22.04 2.84 396 396 - —— e e 3.96
546 20.83 2.91 455 454 - —— e e ———— mmmem mmeen 4.54
552 . 19.65 2.97 513 513 - —— e emeee —_—— - P 5.13
558 18.80 3.03 583 581 e e e s eemem emeen e 5.81
564 18.11 3.08 643 639 - — e ——— memem e o 6.39
570 17.58 3.12 693 6.87 - - e e —— e ———- 6.87
576 17.08 3.17 742 739 - ——— e e e emeem e 7.39
582 16.85 3.20 788 787 e eeem e e — e e 7.87
588 16.89 3.24 830 830 - —m—— e e ——— e -— 8.30

- 594 16.85 3.27 872 872 - e —— memem e e 8.72
600 16.71 3.31 912 912 - - —_— e —— e e 9.12
606 16.59 3.34 954 954 - @ - e e e B 9.54
612 16.44 3.36 993 993 - e e —— - 903
618 16.01 3.39 1027 1027 -  ——- T e T 10.27
624 15.65 3.41 10.57 1057 -—— - e e e —— - 10.57
630 15.36 3.43 10.84 10.84 —- - — e e - 10.84
636 15.34 3.45 11.09 11.09 -  —— — ——— e e e 11.09
642 16.42 3.46 1134 1133 -  —— ———mmmmmemem e e 11.33
648 15.41 3.48 - 1158 1153 - - em e mmeen e e 11.53
654 15.31 3.50 1181 1173 = e emeem mmmem emeem emeem aeeen 11.73
660 16.12 3.51 12.02 1190 -—- - e ———— e —— een 11.90
666 14.92 3.52 1221 12.05 - - e em e — - 12.05
672 14.72 3.53 12,38 1222 - - e e mmeem e 12.22
678 14.52 3.54 1263 1242 - - B e s el e 12.42
684 14.31 3.55 1266 1258 ——- == ceem emmem eemen e -—- 12.58
690 14.10 3.56 1276 1271 - - m———mmemm eeem e e 12.71
696 13.84 3.56 12.84 1282 - e meeem emeem e — - 12.82
702 13.54 3.56 12.89. 12.89 - s e emeem eemem emeen e 12.89
708 13.30 3.57 1293 12,92 - meme eem eem emeemmeem e 12.92
714 13.14 3.57 1294 1294 -  ——- memm mmemm mmmem memen e 12.94
720 13.06 3.57 1295 1285 ---— - - —— memem e e 12.95
726 13.03 3.57 12.96 1295 - mem e eemmm e emeen e 12.95

Continues on next page...



Pond Design

Hydrogfaph Discharge Table

Time
{min)

732
738
744
750
756
762
768
774
780
786
792
798
804
810
816
822
828
834
840
846
852
858
864
870
876
882
888
894
900
906
912
918
924
930
936
942
948
954
960
966
972
978
984
990
996
1002
1008
1014
1020
1026
1032

inflow Elevation

cfs

13.06
13.14
13.28
13.47
13.50
13.26
13.03
12.87
12.84
12.96
13.16
13.20
13.11
12.93
12.79
12.67
12.57
12.51
12.47
12.48
12.62
12.54
12.54
12.51
12.48
12.46
12.43
12.40
12.37
12.34
12.31
12.28
12.25
12.22
12.18
12.15
12.12
12.08
12.05
12.01
11.98
11.94
11.91
11.87
11.83
11.80
11.76
11.72
11.68
11.64
11.60

ft

3.57
3.57
3.57
3.57
3.57
3.58
3.58 <<
3.58
3.58
3.57
3.57
3.58
3.58
3.58
3.57
3.57
3.57
3.57
3.57
3.57
3.57
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.55
3.55
3.55
3.55
3.55
3.55
3.55
3.55
354
3.54
3.54
3.54
3.54
3.54
3.54
3.53
3.53
3.53
3.53
3.53
3.53
3.52
3.52

CivA
cfs

12.97
12.98
12.99
13.02
13.05

13.07

13.08
13.07
13.06
13.05
13.05
13.06
13.07
13.07
13.05
13.04
13.01
12.98
12.95
12.92
12.90
12.87
12.85
12.83
12.81
12.79
12.77
12.75
12.73
12.71
12.69
12.67
12.65
12.63
12.61
12.59
12.66
12.54
12.52
12.50
12.47
12.45
12.42
12.40
12.38
12.35
12.33
12.30
12.27
12.25

12.22

Page 2

Exfil
cfs

Outfiow

cfs

12.96
12.96
12.98
13.00
13.03
13.05
13.05 <<
13.05
13.04
13.03
13.03
13.04
13.04
13.04
13.03
13.02
12.99
12.97
12.94
12.92
12.89
12.86
12.84
12.81
12.79
12.76
12.73
12.71
12.68
12.65
12.63
12.60
12.57
12.54
12.52
12.49
12.46
12.43
12.40
12.37
12.34

12,31

12.28
12.24
12.21
12.18
12.16
12.13
12.11
12.08
12.06

Continues on next page...



Pond Design Page 3

Hydrograph Discharge Table

Time Inflow Elevation CivA ClvB ClvC ClvD WrA WrB WrC WrD Exfil Outflow

(min) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1038 11.56 3.62 1219 12.04 -—-- e e e —— e 12.04
1044 11.52 3.52 12.16 1201 -—-- memem e memem emmem e eenee 12.01
1050 11.48 3.52 1213 1199 -—— - —_—— e —— e e 11.99
1056 11.44 3.51 12.09 11.96 - - - memen —_— e - 11.96
1062 11.39 3.51 1206 1198 - = mem e emeem e e 11.93
1068 11.35 - 3.51 12.03 11.91 - T 11.91
1074 11.31 3.51 11.99 1188 -——  mm e e e —— - 11.88
1080 11.27 3.51 1196 11.85 = = seemm emeen e emeem e 11.85
1086 11.22 3.50 11.92 1182 - —m meeem e e —— 11.82
1092 11.18 3.50 11.88 1179 -——  smeem meemm e - meeen -— 11.79
10908 11.14 3.50 1184 1176 -——= = = emmee emmem emeem e 11.76
1104 11.09 3.50 11.80 11.73 - ———emmem e e mmeen e 11.73
1110 11.05 3.49 1176 1169 - = o eemem e mmeem e 11.69
1116  11.00 3.49 11.72 1166 -—- —— - — - 11.66
1122 10.95 3.49 1168 1162 - = = emeem emeen e - 11.62
1128 10.91 3.49 1164 1169 -=— = = e emeem e — 11.59
1134 10.86 3.48 1160 1155 - - e emmem e -— 11.55
1140 10.82 3.48 11.56 11.52 - - e T 11.52
1146  10.77 3.48 1152 1148 c—— em eeem eeem e e -— . 11.48
11562 10.72 3.47 11.47 1144 —- e e meem e e 1144 .
1168 10.67 3.47 1143 1140 -—- e e ememm e e 11.40
1164 10.63 3.47 1138 11.37 -— - e e — - 11.37
1170 10.58 3.46 11.34 1133 - e — e e 11.33
1176 10.53 3.46 1129 1129 -—-- e - 11.29
1182 10.48 3.46 11.25 1125 -—-- e e e ——— - 11.25
1188 10.43 3.46 1120 1120 = == e e emmem e — 11.20
1194 10.38 3.45 11.16 11.16 -—-- m——— e e mmeem e e 11.16
1200 10.33 3.45 1111 11141 e e e e e e -— 11.11
1206 10.28 345 11.07 11.07 ~=- o= —— e —— e 11.07
1212 10.23 3.44 11.02 11.02 - - e e s 11.02
1218 10.18 3.44 10.98 10.98 - - e e e e - 10.98
1224 10.13 3.44 1093 1093 -~  ——- - — e e 10.93
1230 10.08 3.43 10.89 1089 -—-- — e —— e e .10.89
1236 10.03 3.43 10.84 1084 -—  ——~ = = e e -—— 10.84
1242 9.98 3.43 10.79 1079 - = e e e emeen e 10.79
1248 9.93 3.42 10.75 1075 -—-  — e mmmem e e e 10.75
1254 9.87 3.42 10.70 10.70 -—-- m———— emn - mmeem e - 1070
1260 9.82 3.42 1065 1065 -—- « - e 10.65
1266 9.77 3.41 10.61 1061 -—— == emem e — e 10.61
1272 9.72 3.41 10.56 10.56 -—- - ————emem e —— e 10.56
1278 9.66 3.41 10.51 1051 -—— = e 10.51
1284 9.61 3.40 10.47 10.46 = —eem meem e mmeem men omeen 10.46
1290 9.56 - 3.40 1042 1042 - e e memem meem e -— 10.42
1296 9.50 3.40 10.37 10.37 -——-- e . e e e - 10.37
1302 9.45 3.39 10.32 1032 --—-- —— emmem emem meem e -———- 10.32
1308 9.39 3.39 10.27 1027 - ——— e e e e 10.27
1314 9.34 3.39 1022 1022 - - L mmmemmme—m o e - 10.22
1320 9.28 3.38 10.17 1017 -— - s ——— e - e 10.17
1326 9.23 3.38 10.13 1013 - = s —— e 10.13
1332 9.17 3.37 10.08 10.08 --—--- mmmmm mmmem e smemn s oeee- 10.08
1338 9.12 3.37 10.03 1003 -—— - ——— e — e e 10.03

Continues on next page...
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Pond Design

Hydrograph Discharge Table

Time
{min)

1344
1380
1366
1362
1368
1374
1380
1386

1392

1308
1404
1410
1416
1422
1428
1434
1440
1446
1452
1458
1464
1470
1476
1482
1488
1494
1500
1506
1512
1518
1524
1530
1536
1542
1548
1554
1560
1566
1572
1678
1584
1590
1596
1602
1608
1614
1620
1626
1632
1638
1644

Inflow Elevation

cfs

9.06
9.01
8.95
8.89
8.84
8.78
8.73
8.67
8.61
8.55
8.50
8.44
8.38
8.32
8.26
8.21
8.156
6.49
3.24
1.08
0.00
0.00
0.00
0.00
0.00
0.00

- 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ft
3.37

3.36.

3.36
3.36
3.35
3.35
3.34
3.34
3.34
3.33
3.33
3.33
3.32
3.32
3.31
3.31
3.31
3.30
3.28
3.26
3.22
3.19
3.16
3.13
3.10
3.08
3.05
3.03
3.00
2.98
2.96
2.94
2.92
2.90
2.89
2.87
2.85
2.83
2.82
2.80
279

277

2.76
275
274
272
2.7
2.70
2.69
2.68
2.67

CivA
cfs

9.98
9.93
9.88
9.83
9.77
9.71
9.66
9.60
9.55
9.49
9.43
9.38 .
9.32
9.27
9.22
9.17
9.12
9.03
8.82
8.49
8.11
7.73
7.35
7.01
6.70
6.42
6.16
5.82
5.43
5.23
5.04
4.86
4.67
4.49
4,34
4.19
4.05
3.92
3.80
3.68
3.58
3.48
3.38
3.23
3.07
2.92
2.85
277
2.70
2,64
2.57

CivB
cfs

9.98
9.93
9.88
9.83
9.77
9.71
9.66
9.60
9.55
9.49
9.43
9.38
9.32
9.27
9.22
9.17
9.12
9.03
8.82
8.49
8.11
7.73
7.32
6.95
6.65
6.38

-6.12

5.80
543
5.23
5.04
4.86
4.67
4.49
4,33
4.19
4.05
3.92
3.75
3.58
3.43
3.32
3.21
3.1
3.01
292
2.85
277
2,70
263
2.56

Page 4

Exfil
cfs

Outflow

cfs

9.08
9.93
0.88
9.83
9.77
9.71
9.66
9.60
9.55
9.49
943
9.38
9.32
9.27
9.22
9.17
9.12
9.03
8.82
8.49
8.1
7.73
7.32
6.95
6.65
6.38
6.12
5.80
5.43
5.23
5.04
4.86
4.67
4.49
4.33
419
4,05
3.92
3.75
3.58
343
3.32
3.21
3N
3.01
2.92
2.85
2.77
270
263
2.56

Continues on next page...



Pond Design

Hydrograph Discharge Table

Time
(min)

1650
1656

1662 -

1668
1674
1680
1686
1692
1698
1704
1710
1716
1722
1728
1734
1740
1746
1752
1758
1764
1770
1776
1782
1788
1794
1800
1806
1812
1818
1824
1830
1836
1842
1848
1854
1860
1866
1872
1878
1884
1890
1896
1902
1908
1914
1920
1926
1932
1938
1944
1950

Inflow Elevation

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ft

2.66
2.65
2.64
2.63
2.62
2.61
2.60
2.59
2.58
2.58
2.57
2.56
2.55
2.55

- 2.54

2.53
2.53
2.52
2.51
2.51
2.50
249
249
2.48
2.48
247
2.47
2.46
2.46
245
245
2.44
2.44
243
2.43
242
242
2.41
2.41
2.41
2.40
240
2.39
2.39
239
2.38
2.38
2.38
2,37
2.37
237

CivA
cfs

251
242
2.32
2.23
2.16

210

2.05
2.01
1.6
1.92
1.89
1.856
1.82
1.77
1.72
1.66
1.61
1.56
1.51
1.49
1.46
1.44
1.41
1.39
1.36
1.32
1.29
1.25
1.22
1.19
1.16
1.14
1.12
1.11
1.09
1.08
1.06
1.05
1.03
1.01
0.99
0.97
0.94
0.92
0.90
0.88
0.86
0.84
0.83
0.81
0.80

1.85

R NN, NI N N S, NN, N Ny, WU, W, N\, . N WL W Wi, N . WL WL WL W W
00O MmMMaALaNMNMNWWWRRRMRRNG GO O~ ~ ®

WOO2WHONIIO_20100WRHV_200OWN->010

cooooo00000000s
~NOVOOMOODODDODOWOOOOO
O-"2NPANOOO_2NDMNOANO-~

.....

Page 5

Exfil

cfs

Outfiow

cfs

2.49
2.40
2.3
2.23
2.15
2.10
2.05
1.99
1.94

-1.89

1.85
1.80
1.75
1.71
1.67
1.63
1.59
1.55
1.51
1.48
1.46
1.43
1.40
1.38
1.35
1.31
1.28
1.25
1.22
1.19
1.16
1.13
1.1
1.08
1.06
1.03
1.01
0.99
0.97
0.95
0.94
0.92
0.91
0.89
0.88
0.87
0.85
0.84
0.82
0.81
0.79

Continues on next page...



Pond Design

Hydrograph Discharge Table

Time
{min)

1956
1962
1968
1974
1980
1986
1992
1998
2004
2010
2016
2022
2028
2034
2040
2046
2052
2058
2064
2070
2076

2082.

2088
2094
2100
2106
2112
2118
2124
2130
2136
2142
2148
2154
2160
2166
2172
2178
2184
2190
2196
2202
2208
2214
2220
2226
2232
2238
2244
2250
2256

inflow Elevation

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ft

2.36 .

2.36
2.36
2.35
2.35
2.35
2.34
2.34
2.34
2.34
2.33
2.33
2.33
2.33
2.32
2.32
2.32
2,32
2.31
2.31
2.31
2.31
2.30
2.30
2.30
2.30
2.29
2.29
229
2.29
229
2.28
228
2.28
2.28

228

2.28
227
227
227
2.27
2.27
2.26
2.26
2.26
226
2.26
226
225
2.25
225

CivA

cfs

0.78
0.77
0.75
0.74
0.72
0.71
0.70
0.68
0.67
0.66
0.65
0.64
0.63
0.62
0.61
0.60
0.59
0.58
0.57
0.56
0.55
0.54

0.54

0.53
0.52
0.51
0.51
0.50
0.49
0.49
0.48
0.47
0.47
0.46
0.45
0.45
0.44
0.43
0.43
0.42
0.42
0.42
0.41
0.41
0.41
0.40
0.40
0.40
0.40
0.39
0.39

CivB
cfs

0.78
0.76
0.75
0.74
0.72
0.71
0.70
0.68
0.67
0.66
0.65
0.64
0.63
0.62
0.61
0.60
0.59
0.58
0.57
0.56
0.55
0.54
0.54
0.53
0.52
0.51
0.51
0.50
0.49
0.49
0.48
047
0.47
0.46
0.45
0.45
0.44
0.43
0.43
0.42
0.42

WrD Exfil
cfs cfs

Page 6

Outflow

cfs

0.78
0.76
0.75
0.74
0.72
0.71
0.70
0.68
0.67
0.66
0.65
0.64
0.63
0.62
0.61
0.60
0.59
0.58
0.57
0.56
0.55
0.54
0.54
0.53
0.52
0.51
0.51
0.50
0.49
0.49
0.48
0.47
0.47
0.46
0.45
0.45
0.44
0.43
0.43
0.42
0.42
0.41
0.41
0.40

- 040

0.39
0.39
0.39
0.38
0.38
0.37

Continues on next page...
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Pond Design

Hydrograph Discharge Table

Time
{min)

2262
2268
2274
2280
2286
2292
2298
2304
2310
2316
2322
2328
2334
2340
2346
2352
2358
2364
2370
2376
2382
2388
2394
2400
2406
2412
2418
2424
2430
2436
2442
2448
2454
2480
2466
2472

2478

2484
2490
2496
2502
2508
2514
2520
2526
25632
2538
2544
2550
2556
2562

Inflow Elevation

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 .

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ft

2.25
2.25

2.25

2.25
2.24
2.24
2.24
224
224
224
224
2.23
2.23

223

2.23
223
223
2.23

- 222

222
222
222
222
222
222
222
222
221
2.21
2.21
2.21
2.21
2.21
2.21
2.21
2.21
2.20
2.20
2.20
220
220
220
220
2.20
2.20
2.20
219
219

219

219
2.19

CivA CivB CIvC

cfs

0.39
0.38
0.38
0.38
0.38
0.37
0.37
0.37
0.37
0.36
0.36
0.36
0.35
0.35
0.34
0.34
0.33
0.33
0.32
0.32
0.32
0.31
0.31
0.30
0.30
0.29
0.29
0.29
0.28
0.28
0.28
0.27
0.27
0.26
0.26
0.26
0.25
0.25

025

0.24
0.24

024

0.23
0.23
0.23
0.23
023
0.23
0.22
0.22
0.22

cfs

0.36
0.36
0.36
0.35
0.35
0.34
0.34
0.34
0.33
0.33
0.32
0.32
0.32

0.31

0.31
0.31
0.30
0.30
0.30
0.30
0.29
0.29
0.20
0.28
0.28
0.28
0.27
0.27
0.27
0.27
0.26
0.26
0.26
0.25
0.25
0.25
0.256
0.24
0.24
0.24
0.24
0.23
0.23
0.23
0.23

cfs

Page 7

Exfil

cfs

Outflow

cfs

0.37
0.36
0.36
0.36
0.35
0.35
0.34
0.34
0.34
0.33
0.33
0.32
0.32
0.32
0.31
0.31

0.31

0.30
0.30
0.30
0.30
0.29
0.29
0.29
0.28
0.28
0.28
0.27
0.27
0.27
0.27
0.26
0.26
0.26
0.25
0.25
0.25
0.25
0.24
0.24
0.24
0.24
0.23
0.23
0.23
0.23
0.23
023
0.22
0.22
0.22

Continues on next page...



Pond Design

Hydrograph Discharge Table

Time
{min)

2568
2574
2580
2586
2592
2598
2604

2610

2616
2622
2628
2634
2640
2646
2652
2658
2664
2670
2676
2682
2688
2694
2700
2706
2712
2718
2724
2730
2736
2742
2748
2754
2760
2766
2772
2778
2784
2790
2796
2802
2808
2814
2820
2826
2832
2838
2844
2850
28566
2862
2868

Inflow Elevation

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

fit

NNNNNPNRNNNNNNNRNNNNNNNNNNNNNRNONNNNNNRDNNNRNNNNNNNNNNNND
QOO CTOOHONDODOOOOOO0OOO NN NSNSNSNSNSN~N~N0000 00000000000 0 00O WMo

ClvA
cfs

0.22
0.22
0.21
0.21
0.21
0.21

0.21

0.21
0.20
020"
0.20
0.20
0.20
0.20
0.20
0.19
0.19
0.19
0.19
0.19
0.19
0.18
0.18
0.18
0.18
0.18
0.18
0.18
017
017
017
0.17
017
017
0.17
0.17
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

Qi G Qi G Qi G G G G Wi Wil Wi Qi §

OO OO0 OO0 00OOOOOO0000000O

Page 8

Exfil
cfs

Outflow

cfs

0.22
0.22
0.21
0.21
0.21
0.21
0.21
0.21
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.19
0.19
0.19
0.19
0.19
0.19
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.17
0.17
0.17
0.17
0.17
0.17
0.17
0.16
0.16
0.16
0.16
0.16

- 0.16

0.16

0.16

0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

Continues on next page...



Pond Design Page 9

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIivC CivD WrA WrB WrC WrD Exfil Outflow

_ (min) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
2874 0.00 2.15 014 014 - = e e — e emeen 0.14
2880 0.00 2.15 014 014 - - —— - — e e 0.14
2886 0.00 215 014 014 - = e e e e - 0.14
2892 0.00 2.15 014 014 - - e emmmm ememe e e 0.14
2898 0.00 2.15 014 014 - - e e cmmmm e e 0.14
2904 0.00 2.15 014 014 -—— ——— - cm—mn ememe ol 0.14
2910 0.00 2.15 014 014 —— - e emee e 0.14
2916 0.00 2.15 014 014 -—-  -—- e T B 0.14
2922 0.00 2.15 014 014 -——-  -—— mmmem mmmam s eemes e 0.14
2928 0.00 215 013 013 . ——= e wmmmm e e 0.13
2934 0.00 2.15 013 013 -—- —— e ———— e e ————- 0.13
2040 0.00 2.14 013 013 e e e e e e e 0.13
2946 0.00 2.14 013 013 —— - — e — - - 0.13

..End
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Page 1

Hyd. | Hydrograph| Peak Time Timeto | Volume Inflow ~ Maximum Maximum Hydrograph
No. type flow interval peak hyd(s) elevation storage - description

(origin) (cfs) (min) (min) (acft) (ft) (acft)
1 SCS Runoff | 114.90 6 480 40.103 — e ——- GOLF COURSE
2 SCS Runoff | 45.19 6 480 14.674 -— e COMMERCIAL AREA
3 Combine 160.09 6 480 54.777 1,2 | e ———— Total Q
4 Reservoir 62.11 6 534 51.090 3 6.35 12.665 Pond Design

Proj. file: November-RT-Basin.gpw Return Period: 100.yr

Run date: 11-04-2003

Hydraflow Hydrographs by intelisolve
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origin)*" |- . (ck s
'SCSRunoff - 114.90 6 - __GOLFCOURSE
SCSRunoff 4519 = 6 CCOMMERCIAL AREA
~ Combine  160.09 - o Toal
_Reservoir 62,11 ° . Pond Design

Hvdraflow Hydrographs 2002 - 100-yr return period




Hydrograph Report Page

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

GOLF COURSE .
Hydrograph type = SCS Runoff : Peak discharge = 114.90 cfs
Storm frequency = 100 yrs Time interval = 6 min
Drainage area = 116.10 ac Curve number =70

Basin Slope = 0.0% Hydraulic length = O-ft

Tc method = USER Time of conc. (Tc) = 18 min
Total precip. = 7.95in Distribution = Type lA
Storm duration = = 484

24 hrs Shape factor

Hydrograph Volume = 40.103 acft
Hydrograph Discharge Table

'Time -- Qutflow Time -- Outflow Time -- Outflow -  Time -- Outflow

(min cfs) (min cfs) (min cfs) (min cfs)
258 1.46 - 462 72.46 666 28.73 870 23.12
264 1.90 468 94,10 672 28.30 876 23.05
270 2.36 474 109.24 . 678 27.86 882 22.98
276 2.84 480 114.90 << 684 27.42 888 22.91
282 3.34 486 108.55 690 26.97 894 22.83
288 3.86 492 90.79 696 26.43 900 22.76
294 4.41 498 74.40 702 25.83 906 22.69
300 4.99 504 61.90 708 25.34 912 22.61
306 563 510 54.78 714 25.00 918 22.54
312 6.32 516 51.13 720 24.81 924 22.46
318 7.03 522 50.41 726 24.73 930 22.38
324 7.74 528 49.17 732 24,75 936 22.31
330 8.45 534 47.34 738 24.87 942 22.23
336 9.1 540 44.69 744 25.10 948 22.15
342 9.73 546 42.06 750 25.44 954 22.07
348 10.41 552 39.53 756 25.45 960 21.99
354 11.19 558 37.70 762 24.97 966 21.91

360 12.08 564 36.19 768 24.51 972 21.83
366 13.17 570 35.04 774 24.18 978 21.75
372 14.47 576 33.96 780 24.10 984 21.67
378 15.74 . 582 33.40 786 24.29 990 21.58
384 16.88 588 33.39 792 2463 996 21.50
390 17.86 594 3323 798 2468 1002  21.42
396 18.42 600 32.88 804 24.49 1008  21.33
402 18.59 606 32.57 - 810 24.14 1014  21.25
408 19.01 612 32.20 816 23.84 1020  21.16
414 19.86 618 31.30 822 23.59 1026  21.07
420 21.23 624 30.52 828 23.39 1032  20.99
426 22.98 630 29.89 834 23.25 1038  20.90
432 25.13 636 29.79 840 23.16 1044  20.81
438 27.72 642 29.90 846 23.16 1050  20.73
444 30.78 648 29.83 852 23.21 1056  20.64
450 34.35 654 29.57 858 23.22 1062  20.55
456 47.66 660 29.15 864 23.19 1068  20.46

Continues on next page...



GOLF COURSE : Page 2

Hydrograph Discharge Table

Time -- Qutflow Time -- Outflow
(min cfs) (min cfs)
1074 20.37 1380 15.34
1080 20.28 1386 15.23
1086 20.19 1392 15.13
1092 20.10 1398 15.02
1098 20.01 1404 14.91
1104 19.91 1410 14.81
1110 19.82 1416 14.70
1116 19.73 1422 14.59
1122 19.64 1428 14.49
1128 19.54 1434 14.38
1134 19.45 1440 14.27
1140 19.36 . 1446 11.36
1146 19.26 1452 5.67
1152 19.17 1458 1.88
1158 19.07
1164 18.98
1170 18.88 ...End
1176 18.78
1182 18.69
1188 18.69 -
1194 18.49
1200 18.39
1206 18.30
1212 18.20
1218 18.10
1224 18.00
1230 17.90
1236 17.80
1242 17.70
1248 17.60
1254 17.50
1260 17.40
1266 17.30
1272 17.20
1278 17.10
1284 17.00
1290 16.90
1296 16.79
1302 16.69
1308 16.59
1314 16.48
1320 16.38
1326 16.28
1332 16.17
1338 16.07
1344 15.97
1350 15.86
1356 15.76
1362 15.65
1368 15.55

1374 15.44
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Hydrograph Report Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 2

COMMERCIAL AREA

Hydrograph type = SCS Runoff Peak discharge = 45.19 cfs
Storm frequency = 100yrs Time interval = 6 min
Drainage area = 27.80 ac Curve number = 90

Basin Slope = 0.0% Hydraulic length = O ft

Tc method = USER Time of conc. (Tc) = 12 min
Total precip. = 7.95in ' Distribution’ = Type lA
Storm duration = 24 hrs Shape factor = 484

Hydrograph Volume = 14.674 acft

Hydrograph Discharge Table

Time -- Outflow Time -- Outflow - Time -- OQutflow Time -- Qutflow
(min cfs) (min cfs) (min cfs) (min cfs)
102 0.62 306 6.60 510 19.41 714 7.68
108 0.84 312 6.90 516 17.92 720 7.61
114 1.05 318 7.18 522 17.51 726 7.57
120 1.25 324 7.45 528 16.94 732 7.56
126 - 1.47 330 7.69 534 16.18 738 7.59
132 1.68" 336 7.87 540 15.17 744 7.64
138 1.89 342 8.01 5486 14.19 750 7.73
144 2.09 348 8.20 552 13.26 756 7.72
150 2.27 354 8.45 558 12.57 762 7.56
156 2.44 360 8.77 564 12.01 768 7.41
162 2.59 366 9.20 570 11.57 774 . 7.30
168 2.72 372 9.74 576 11.17 . 780 7.26
174 2.86 378 10.23 582 10.94 786 7.31
180 2.99 384 10.61 588 10.89 792 7.40
186 3.10 390 10.86 594 10.80 798 7.40
192 3.19 396 10.87 600 10.64 804 7.33
198 3.30 402 10.67 606 10.51 810 7.22
204 3.42 408 10.63 612 10.35 816 7.12
210 3.57 414 10.82 618 10.02 822 7.03
216 3.75 420 11.29 624 9.75 828 6.96
222 3.97 426 11.94 630 9.52 834 6.91
228 419 432 12.75 636 9.46 840 6.87
234  4.39 438 13.73 642 9.46 846 6.87
240 4.57 444 14.89 648 9.41 852 6.87
246 4,72 450 16.22 654 9.30 _ 858 6.87
252 484 . 456 21.73 660 9.15 864 6.85
258 4.97 462 31.86 666 8.99 870 6.82
264 512 468 - 39.89 672 8.83 876 6.79
270 5.29 474 44,63 678 8.68 882 6.76
276 547 480 4519 << 684 8.52 888 6.73
282 5.67 486 41.42 690 8.36 894 . 6.70
288 5.88 492 33.81 696 8.18 900 6.67
© 294 6.10 498 2713 702 7.97 906 6.64

300 6.33 504 22.20 708 7.81 912 6.61

Continues on next page...



COMMERCIAL AREA _' Page 2

Hydrograph Discharge Table

Time -- Qutflow Time -- Qutflow
(min cfs) (min cfs)
918 - 6.58 1224 - 5.03
924 6.55 1230 5.00
930 6.52 1236 4.97
936 6.49 1242 4.94
942 6.46 1248 4.91
048 6.43 1254 4.88
954 6.40 1260 - 4.85
960 6.37 1266 482
966 6.34 1272 4.79
972 6.31 1278 476
978 6.28 1284 4.73
984 6825 1290 4.70
990 6.22 1296 4.67
996 6.19 - 1302 463
1002 6.16 1308 4.60
1008 6.13 : 1314  4.57
1014 6.10 1320 4.54
1020 6.07 1326  4.51
1026 6.04 1332 4.48
1032 6.01 1338 4.45
1038 5.98 1344 4.42
1044 5.95 1350 4.39
1050 5.92 1356 4.36
1056 5.89 1362 4.33
1062 5.86 . 1368 4.29
1068 5.83 1374 426
1074 5.80 1380 423
1080 5.77 : 1386  4.20
1086 5.74 1392 417
1092 5.71 1398 4.14
1098 5.68 1404 4.11
1104 5.65 1410  4.08
1110 5.62 1416  4.05
1116 5.59 1422 4.02
1122 5.56 1428 3.98
1128 5.52 1434 3.95
1134 5.49 1440 3.92
1140 5.46 1446 3.12
1146 5.43 1452 1.56
1152 5.40 1458 0.52

1158 5.37
1164 5.34
1170 5.31 ...End
1176 5.28
1182 5.25
1188 522
1194 5.19
1200 5.16
1206 5.13
1212 5.10

1218 5.07



Hydrograph Report | Page 1

Hydraflow Hydrographs by Intelisoive

Hyd. No. 3

Total Q

Hydrograph type = Combine Peak discharge = 160.09 cfs
Storm frequency = 100 yrs Time interval = 6 min
Inflow hyds. =1,2

Hydrograph Volume = 54.777 acft
Hydrograph Discharge Table

Time Hyd. 1 + Hyd. 2= Outflow
(min) (cfs) {cfs) (cfs)
132 0.00 1.68 1.68
138 0.00 1.89 1.89
144 0.00 2.09 _ : 2.09
150 0.00 2.27 : 2.27
156 0.00 2.44 2.44
162 0.00 2.59 ' 2.59
168 0.00 2.72 2.72
174 0.00 2.86 2.86
180 0.00 299 2.99
186 0.00 3.10 ' 3.10
192 0.00 3.19 3.19
198 0.00 3.30 -3.30
204 0.00 3.42 3.42
210 0.00 3.57 : 3.57
216 0.00 3.75 » 3.75
222 0.00 3.97 3.97
228 0.00 4.19 419
234 0.06 4.39 4.45
240 0.28 4.57 4.84
246 0.62 4.72 : 5.33
252 1.03 4.84 5.87
258 1.46 497 6.43
264 1.90 5.12 : 7.02
270 2.36 5.29 7.65
276 2.84 5.47 8.31
282 3.34 5.67 9.01
288 3.86 5.88 9.74
294 4.41 6.10 ' 10.51
300 4,99 6.33 11.33
306 5.63 6.60 12.23
312 6.32 6.90 13.22
318 7.03 7.18 ' 14.21
324 7.74 7.45 _ 15.18
330 8.45 7.69 16.13
336 9.11 . 7.87 16.98
342 9.73 8.01 ' 17.74
348 10.41 8.20 ’ 18.61
354 11.19 - 8.45 19.64

Continues on next page...
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Total Q

Hydrograph Discharge Table

Time
{min)

360
366
372
378
384
390
396
402
408
414
420
426
432
438
444
450
456
462
468
474
480
486
492
498
504
510
516
522
528
534
540
546
552
558
564
570
576
582
588
594
600
606
612
618
624
630
636
642
648
654
660

Hyd. 1 +
(cfs)

12.08
13.17
14.47
16.74
16.88
17.86
18.42
18.59
19.01
19.86
21.23
22.98
2513
27.72
30.78
34.35
47.66
72.46
94.10
109.24
114.90 <<
108.55
90.79
74.40
61.90
54.78
51.13
50.41
49.17
47.34
44.69
42.06
39.53
37.70
36.19
36.04
33.96
33.40
33.39
33.23
32.88
32.57
32.20
31.30
30.52
29.89
29.79
29.90
29.83
29.57
29.15

Hyd.2=
(cfs)

8.77
9.20
9.74
10.23
10.61
10.86
10.87
10.67
10.63
10.82
11.29
11.94
12.75.
13.73
14.89
16.22
21.73
31.86
39.89
4463

4519 <<

41.42
33.81
2713
22.20
19.41
17.92
17.51
16.94
16.18
15.17
14.19
13.26
12.57
12.01
11.57
11.17
10.94
10.89

~-10.80.

10.64
10.51
10.35
10.02
9.75
9.52
9.46
9.46
9.41
9.30
9.15

Page 2

Outflow
(cfs)

20.84
22.37
24.21
25.97
27.49
28.72
20.29
20.27
20.64
30.68
32.53
34.93
37.89
41.45
45.66
50.56
69.40
104.32
133.98
163.87
160.09 <<
149.97
124.59
101.53
84.10
74.19
69.05
67.92
66.10
63.52
59.86
56.24
52.79
50.27
48.20
46.62
45.13
44.33
44.28
44.03
43.52
43.08
42.55
41.32
40.27
39.41
39.25
39.36
39.24
38.87
38.30

Continues on next page...
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Hydrograph Discharge Table

Time Hyd. 1 + Hyd.2 = , Outflow
(min) (cfs) (cfs) (cfs)
666 28.73 8.99 : 37.72
672 28.30 8.83 37.13
678 27.86 8.68 36.54
684 27.42 8.52 35.94
690 26.97 8.36 35.34
696 26.43 8.18 34.61
702 25.83 7.97 33.80
708 25.34 7.81 33.14
714 -25.00 7.68 32.68
720 24.81 7.61 3242
726 24.73 7.57 32.30
732 24.75 7.56 32.31
738 24.87 7.59 : 32.46
744 25.10 7.64 32.74
750 25.44 7.73 33.17
756 25.45 7.72 33.18
762 24.97 7.56 32.53
768 24.51 7.41 31.92
774 24.18 7.30 : 31.48
780 2410 7.26 31.36
786 24.29 7.31 : 31.59
792 - 2463 7.40 ' 32.03
798 24.68 7.40 32.08
804 24.49 7.33 31.83
810 2414 7.22 31.36
816 23.84 712 30.96
822 23.59 7.03 30.62
828 23.39 6.96 30.36
834 - 23.25 6.91 30.16
- 840 23.16 6.87 30.03
846 23.16 6.87 30.02
852 23.21 6.87 : 30.09
858 . 2322 6.87 30.09
864 23.19 6.85 30.04
870 23.12 -6.82 29.94
876 23.05 6.79 29.84
882 22.98 6.76 ' 29.74
888 2291 6.73 : , 29.64
894 - 22.83 6.70 ' 29.53
900 22.76 6.67 : 29.43
906 22.69 6.64 29.33
912 22.61 6.61 29.22
918 22.54 6.68 - 29.12
924 22.46 6.55 29.01
930 22.38 6.52 28.90
936 22.31 6.49 28.80
942 22.23 6.46 ’ 28.69
948 22,156 6.43 28.58
954 22.07 6.40 28.47
960 21.99 6.37 28.36
966 21.91 6.34 28.25

Continues on next page...



Total Q Page 4
Hydrograph Discharge Table
Time Hyd. 1 + Hyd. 2 = Outflow
(min) (cfs) (cfs) : (cfs)
. 972 21.83 6.31 28.14
978 21.75 6.28 28.03
' 984 21.67 6.25 _ 27.92
990 21.58 6.22 27.80
. 996 21.50 6.19 27.69 .
1002 21.42 6.16 27.58
1008 21.33 6.13 ’ 27.46
1014 21.25 6.10 ’ - 27.35
1020 21.16 6.07 27.23
. 1026 21.07 6.04 2712
1032 20.99 6.01 27.00
. 1038 20.90 5.98 26.88
1044 20.81 5.95 26.76
1050 20.73 5.92 _ 26.65
1056 20.64 5.89 26.53
1062 20.55 5.86 26.41
1068 20.46 5.83 26.29
1074 20.37 5.80 - - 2617
1080 20.28 577 ' 26.05
1086 20.19 5.74 _ 25.93
1092 20.10 5.71 25.81
1098 20.01 5.68 25.68
1104 1991 = 5865 25.56
1110 19.82 5.62 ‘ 25.44
1116 19.73 5.59 , 25.32
1122 19.64 5.56 25.19
1128 19.54 5.52 25.07
1134 19.45 5.49 24.94
1140 19.36 5.46 ’ 24.82
1146 19.26 5.43 24.69
1162 19.17 5.40 24.57
1158 19.07 5.37 24.44
1164 18.98 5.34 24.32
1170 18.88 5.31 _ 2419
1176 18.78 5.28 24.06
1182 18.69 5.25 23.94
) 1188 - 18.59 5.22 23.81
{ 1194 18.49 5.19 23.68
o 1200 18.39 516 : 23.55
1206 18.30 5.13 : ‘ 23.42
1212 18.20 5.10 23.29
1218 18.10 5.07 23.17
: 1224 18.00 5.03 23.04
1230 . 17.90 5.00 ' , _ 22.91
1236 17.80 4.97 22.78
1242 17.70 4.94 22,65
1248 . 17.60 4.91 22.51
1254 17.50 488 22.38
1260 17.40 4.85 ' 22.25
1266 17.30 4.82 22.12
1272 17.20 4.79 - 21.99
Continues on next page...




Total Q ' Page 5

Hydrograph Discharge Table

Time Hyd. 1 + Hyd. 2= . Outflow
(min) (cfs) (cfs) (cfs)
1278 17.10 4.76 21.86
1284 17.00. 473 21.72
1290 16.90 4.70 ‘ 21.58
1296 - 16.79 - 4.67 : _ 21.46
1302 16.69 4.63 e 21.33
1308 16.59 4.60 21.19
1314 16.48 4.57 21.06
1320 16.38 4.54 ’ 20.92
1326 16.28 4.51 : 20.79
1332 16.17 4.48 . 20.65
1338 16.07 4.45 , - 20.52
1344 15.97 4.42 20.38
1350 15.86 4.39 : 20.25
1356 15.76 4.36 _ ‘ 20.11
1362 15.65 4.33 19.98
1368 15.55 4.29 19.84
1374 15.44 4.26 : 19.71
1380 15.34 4.23 ' 19.57
1386 15.23 4.20 19.43
1392 15.13 417 ' 19.30
1398 15.02 4.14 19.16
1404 14.91 4.1 : 19.02
1410 14.81 4.08 18.89
1416 14.70 4.05 18.75
1422 14.59 4.02 18.61
1428 14.49 3.98 18.47 -
1434 14.38 3.95 18.33
1440 14.27 3.92 18.20
1446 11.36 3.12 14.48
1452 5.67 1.56 7.22
1458 1.88 0.52 2.40

..End



Hydrograph Report Page 1

Hydraflow Hydrographs by Intelisolve

Hyd. No. 4

Pond Design |

Hydrograph type = Reservoir Peak discharge = 62.11 cfs

Storm frequency = 100 yrs Time interval = 6 min.

Inflow hyd. No. =3 Reservoirname = Pond Design

Max. Elevation = 6.35ft Max. Storage = 12.665 acft

Storage Indication method used. ) Outflow hydrograph volume = 51.090 acft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CivC ClvD WrA WrB WrC WrD Exfil Outflow

(min) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
414 30.68 243 111 1.08  —eeee e e —— e e ——
420 32.58 2.56 1.84 178 - m—memmem emmem e — -
426 34.93 2.69 270 270  eeem eeem eem e e mmmmeemee-
432 37.89 2.82 385 383 m e e e ——— - - —-
438 4145 2.97 511 511  —-- —— e e ——— e e
444 4566 3.12 6.91 685 - e e e —
450 50.56 3.29 888 888 - @ e - — e e e
456  69.40 3.49 11.71 1164 -~ e e e e —
462 104.32 3.78 16.12 1612 -  -—- mmmm mememmemem emeem e
468 133.98 4.18 23.34 2834 - emmem e e e emeee
474  153.87 4.64 3240 3240 -—-- e memem e e o e
480 160.09 << 5.11 4237 4236 - s eem e e —— e
486 149.97 5.52 51.04 51.04 -——  —- cmmm mmmem e e e
492 124.59 5.84 56.33 55.99 -—— @ -——- ———— e e e
498 101.53 6.06 5889 58.89 -—- - e wmeen e e e
504 84.10 6.18 60.22 60.13 -—-  -—- T —
510 74.19 6.25 60.98 60.98 --—-—- m———memem e e —_— e
516  69.05 6.29 6146 6146 -—-  ——  ———— e e — -
522  67.92 6.32 6176 6176 -——  ——— — e e
528 66.10 6.34 61.99 61.99 -—  ——— —m—— mmmememeem e
534  63.52 6.35 << 62.11 6211 -  ——- ——— emmen e Cm—— e
540 59.86 6.34 62.09 6209 -  —- e e
546 56.24 6.33 6192 6192 - - e e e e ———m
552 52.79 6.30 61.60 6160 - e e e w——— e e
558 50.27 6.27 61.16 61.16 --—- —— e —— - —— e
564  48.20 6.22 60.61 6061 --— —mmmem e e e ——
570  46.62 6.17 60.22 60.04 -—  — - w——— e e —
576  45.13 6.12 59,76 59.58 - @ - - ——— mmmem e e
582 4433 6.07 59.02 59.02 --—-- e T TR ———
588  44.28 6.01 58.27 5827 emm e mmeme e e e e
594  44.03 5.96 57.51 57.51 --—= - o e T ——
600  43.52 5.91 57.28 56.80 -~ « ——— = - e T -
606  43.08 5.86 56.53 56.17 -- e e eeem e e
612  42.55 5.81 5577 5547 -—- - wmmmmmmmem e e e
618  41.32 5.76 5498 5478 - @ - e e e —— e
624  40.27 5.71 5415 5397 - el e T
630 39.41 5.65 53.27 5318 -—- e B

636 3925  5.60 5240 5235 - e e e e e e

' cfs

1.08
1.78
2.70
3.83
5.11
6.85
8.88
11.64
16.12
23.34
32.40

-42.36

51.04
55.99
58.89
60.13
60.98
61.46
61.76
61.99
62.11 <<
62.09
61.92
61.60
61.16
60.61
60.04
59.58
59.02
58.27
57.51
56.80

- 56.17

55.47
54.78
53.97
53.18
52.35

Continues on next page...
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Pond Design Page 2

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIvC CivD WrA WrB WrC WrD Exfil Outflow

{(min) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

642 39.36 5.55 51.56 5153 —— @ - - @ e e . 51.53
648 39.24 5.51 50.76 50.76 ---—-- —— e eem e —_—— - 50.76
654 38.87 5.46 49.86 49.86 - « - T e e —— e e 49,86
660 38.30 5.42 48.92 48.92 - p———— e e ——— e -— 48,92
666 37.72 5.38 4798 4796 -— mm———emmememmemmeemmeen e 47.96
672  37.13 5.34 4789 4735 —— @ - - ——— e e e 47.35
678, 36.54 5.31 46.60 46.54 - s e e 46.54
684 35.94 5.27 4569 4569 -— - @ el 45.69
690 35.34 523 4479 4479 —— - e e e R ——an 44.79
696 34.61 5.19 4392 4392 —— @ em e e e 43.92
702 33.80 5.16 1 43.34 4316 - —— e m———— e e e 43.16
708 33.14 5.12 42,74 4258 -——— @ - em e e —— e 42,58
714 32.68 5.08 4183 4183 -— - ———m e e e e 41,83
720 32.42 5.05 -41.00 4100 -— — — e e e 41,00
726 32.30 5.02 40.27 4026 -—— « - —— - ——— e - 40.26
732 32.31 4.99 39.77 3963 - @ - m e —— e - 39.63
738 32.46 4.96 39.53 39.10 - — e e e — e 39.10
744 32.74 4.94 3891 3850 ~-— @ - —— e e e C e 38.50
750 33.17 4,92 38.38 3812 -—-- —_— - e e e 38.12
756 33.18 4.90 3790 3786 -—- —— emeem e c—m—— e e 37.86
762 32.53 4.88 3746 3745 -— @ e e —_— -— 37.45
768 31.92 4.86 37.01 37.01 — - —— eem e —— - 37.01
774 31.48 4.84 36.55 36.55 - @ emem eeeem e — e e 36.55
780 31.36 4.82 36.10 3610 —— - e ———— e e 36.10
786 31.59 4.80 - 3567 3567 -— @ - mm—m mmeem e ———— enn 35.67
792 32.03 4,79 3531 3531 —- ———— s e e ———— e 35.31
798 32.08 478 35.03 3503 -—- mm——mmmememeen — e -— 35.03
804 31.83 4.76 34.77 3477 - = e emmem e e — 34.77
810 31,36 475 34563 3451 - - e em e — e 34.51
816 30.96 4.74 3444 3432 -~ - —— - - - 34.32
822 30.62 4.73 3435 3411 -—-  ——— - e 34.11
828 30.36 4.71 3414 3390 - - e e e — meen 33.90
834 30.16 470 3380 3367 -— @ —— ——— e —— - 33.67
840 30.03 4,69 3347 3346 -—- ——emmm e e L — 33.46
846 30.02 4.67 33.18 3317 -— - — eeeem e —— e 33.17
852 30.09 4,66 3291 3291 —— T R S R 32.91
858 30.09 4,65 3268 3267 - @ eeem eem meem emem e e 32.67
864 30.04 4.64 3243 3243 - e e eeem e eeem e 32.43
870  29.94 4,63 3220 3220 - - —— emeem e e -—— 32.20
876  29.84 4,62 3199 3199 -—- ——— e e emem e -— 31.99
882  29.74 4.61 31.78 3178 - ———— mmmemeen —— e e 31.78
888  29.64 4.61 3161 3160 -—- ————— e e emeem e e 31.60
894  29.53 4.60 3144 3143 -—- ——— memem een — e -— 31.43
900 2943 4.59 3127 3127 - - e e e e 31.27
906  29.33 4.58 3111 3111 - - e s e 31.11
912 29.22 4.58 3096 3096 ---- — e - e e e 30.96
918  29.12 4.57 30.81 3081 - - T 30.81
924  29.01 4.56 3066 3066 - @ —— @ - e e e - 30.66
930 28.90 4,56 - 3052 3052 —meemi ememm eem emeen e eeen e 30.52
936 28.80 4.55 30.38 3038 -—— @ - - T 30.38
942 28,69 4.55 30.25 3024 -— @ - e e ——— e 30.24

Continues on next page...
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Pond Design

Hydrograph Discharge Table

Time
{min)

948

954

960

966

972

978

984

990

996

1002
1008
1014
1020
1026
1032
1038
1044
1050
1056
1062
1068
1074
1080
1086
1092
1098
1104
1110
1116
1122
1128
1134
1140
1146
1152
1158
1164
1170
1176
1182
1188
1194
1200
1206
1212
1218
1224
1230
1236
1242
1248

Inflow Elevation

cfs

28.58
2847
28.36
28.25
28.14
28.03
27.92
27.80
27.69
27.58
27.46
27.35
27.23
27.12
27.00
26.88
26.76
26.65
26.53
26.41
26.29
26.17
26.05
25.93
25.81
25.68
25.56
25.44
25.32
25.19
25.07
24,94
24.82
24.69
24.57
24.44
24.32
24.19
24.06
23.94
23.81
23.68
23.55
23.42
23.29
23.17
23.04
22.91
22.78
2265
22.51

ft

4.54
4.53
4.53
4.52
4.51
4.51
4.50
4.50
4.49
4,48
4.48
4.47

4.46

4.46
4.45
4.44
4.44
443
4.43
4.42
4.41
4.41
4.40
4.40
4.39
4.38
4.38
4.37
4.37
4.36
4.36
4.35
4.34
4.34
4.33
4.33
4.32
4.32
4.31

4.30 .

4.30
4,29
4.29
4.28
4.27
4.27

4.26

4.25
4.25
4.24
4.23

CivA
cfs

30.20
30.16
30.12
30.08
30.04
2097
29.82
20.67
20.51
29.36
29.20
29.05
28.91
28.77
28.63
28.49
28.34
28.20
28.05
27.91
27.76
27.63
27.50
27.37
27.25
27.13
27.01
26.89
26.77
26.65
26.52
26.40
26.28

26.16

26.04
25.92
25.79
256.67

- 25.65

25.43
25.33
25.30
25.26
2522
25.18
25.14
25.01
24.85
24.70
24.54
24.38

CivB CivC

cfs

cfs

Page 3

Exfil
cfs

Outflow

cfs

30.14
30.04
29.93
29.83
20.73

. 2963

29.53
2044
20.34
29.25
2915
29.02
28.88
28.75
28.61
2848
28.34
28.19
28.05
27.90
27.76
27.62
27.49
27.37
27.25
2713
27.01
26.89
26.77
26.64
26.52

2640

26.28
26.16
26.04
2591
2579
25.67
2555
2543
25.31
25.22
2513
25.03
2494
24.84
2474
2464
24.54
24,44
24.33

Continues on next page...



Pond Design Page 4

Hydrograph Discharge Table

Time Inflow Elevation ClvA CIvB CIvC CIivDb WrA WrB WrC WrD Exfil Outflow

(min) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1254 22.38 422 2423 2420 -~ - - —— e—en — - 24.20
1260 22.25 4,22 24.08 24.06 - « - ——— e — —— 24.06
1266 22.12 4.21 2393 2392 -—— - — e e e —— 23.92
1272 21.99 4.20 2379 23.78 - m—— e e e —— e 23.78
1278 21.86 4.20 2364 2364 -—- - ——— e e — e e 23.64
1284 21.72 419 2350 2349 - = em e e — - 23.49
1200 21.59 418 2335 2335 - @ - — - —— e e 23.35
1206 21.46 417 2321 2321 - wmmm mmemmemmmeemeee e 23.21
1302 21.33 417 23.07 23.07 - —— - —— emeem e — 23.07
1308 21.19 4,16 2293 2293 - m—— e e e eeem e 22.93
1314 21.06 415 2278 2278 - @ —_— e e - — 22.78
1320 20.92 4.15 2263 2263 - - —— e - —_— —— 22.63
1326 20.79 414 2247 2247 -~ | - - _— — e 2247
1332 20.65 413 2233 2232 - w—— e e e e e 22.32
1338 20.52 413 2218 2218 -—  -— e 2218
1344 20.38 412 2204 2204 - m——— e e e —— - 22.04
1350 20.25 411 21.91 2191 -—— - —— - e —_— 21.91
1356 20.11 411 2178 2178 -—— ——— emeen —— e e e 21.78
1362 19.98 410 2165 2165 --—-- e e e e e e 21.65
1368 19.84 4.09 2152 2152 - —— e —— e —— 21.52
1374 19.71 4.09 2139 2139 — @ — e e -—-- —— e 21.39
1380 19.57 4,08 2126 2126 ——-  ~— e e ——— e e 21.26
1386 19.43 4.07 21.13 2113 —— - —_— - — ——— e 2113
1392 19.30 4.07 21.00 2100 -—— - — e —_— - 21.00
1398 19.16 4,06 20.87 20.86 - « -—- ——— e e eeeem e 20.86
1404 19.02 4.05 20.76 2074 —-  ————  —— ——— e e e 20.74
1410 18.89 405 20.73 2061 -—-— - - _— - —— e 20.61
1416 18.75 4.04 2070 2049 -—— - —_— —— e e 20.49
1422 18.61 4.03 2066 20.36 --—- - —_— e e -— 20.36
1428 18.47 4.03 2063 2023 - @ - — e e —— - 20.23
1434 18.33 4.02 2058 2011 —=m - c———— mmemmwmammeemem e 20.11
1440 18.20 4.01 2043 2001 -~ - m——— meem e e e 20.01
1446 14.48 4.00 20.14 19.81 -——  -—— —_— — e e 19.81
1452 7.22 3.96 19.44 1932 -——  ———  m e — —— e ' 19.32
1458 2.40 3.91 18.37 1837 -— - —_— e e ———— - 18.37
1464 0.00 3.84 1716 1716 = e cem L emem eeem emen e 17.16
1470 - 0.00 3.77 15.94 15.94 -—  -— ——— e e e —_—-- 15.94
1476 0.00 3.71 1490 1490 -—-  -—— —_— e e 14.90
1482 0.00 3.65 1435 14.07 -—— - —— e e - 14.07
1488 0.00 3.60 1342 1335 -—— - —_— - e 13.35
1494 0.00 3.55 1258 1248 -—— = e e —— e e 1248
1500 0.00 3.50 11.81 1173 = e e eem e —— e 11.73
1606 0.00 3.45 1113 1112 - e — e e e 11.12
1512 0.00 3.41 10.51 1051 -~ = -~ ——— e e - 10.51
1518 0.00 3.36 995 995 - - — e —— - 9.95
1524 0.00 3.33 938 938 - @ — e e —— - 9.38
1530 0.00 3.29 889 889 - T T 8.89
1536 0.00 3.25 846 846 - = = e —-- —— - 8.46
1542 0.00 3.22 8.05 805 - — e e —_—— - e 8.05
1548 0.00 3.19 767 767 . e e eem e ——— e — 7.67
1564 0.00 3.16 730 725 e e e e een meee e 7.25

Continues on next page...
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Pond Design Page 5

Hydrograph Discharge Table

Time Inflow Elevation CivA ClvB CIvC ClvD WrA WrB WrC WrD Exfil Outflow

{min) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1560 0.00 3.13 696 690 - @ - mmmemmmeem e s e 6.90
1566 0.00 3.10 666 661 - - e e e - 6.61
1672 0.00 3.07 6.38 634 -—- sememmmeem e emeee ———— e 6.34
1678 0.00 3.05 6.12 86.08 - @ = emeem e e mmmmm e 6.08
1684 0.00 3.02 576 574 - @ - B e maee 5.74
1590 0.00 3.00 540 540 - @ m seeem e eeeen e m——— 5.40
1596 0.00 298 . 520 520 - @ - e T 5.20
1602 0.00 2.96 501 601 - — e e e e e 5.01
1608 0.00 2,94 483 483 -—— @ - ———— - ——— e e 4.83
1614 0.00 2,92 464 464 - @ - —_— e em— 4.64
1620 0.00 2.90 446 - 446 -  -—— mmeem e e e e 4.46
1626 0.00 2.88 431 431 —— = meeem e e e e 4.31
1632 0.00 2.86 417 4147 e e e e e e R 417
1638 0.00 2.85 403 403 - @ e e 4.03
1644 0.00 2.83 390 390 - e eem eeem e e — 3.90
1650 0.00 2.82 378 373 - e e m_— e — 3.73
1656 0.00 2.80 367 355 - e e e —— e - 3.55
1662 0.00 2.79 356 341 - @ - e — e e 3.4
1668 0.00 277 346 330 -— - e B 3.30
1674 0.00 2.76 336 320 - eem eem eeem eeeem mmmen e 3.20
1680 0.00 275 320 310 - e e mmmemmemem e 3.10
1686 0.00 2.73 304 300 - @ el e 3.00
1692 0.00 272 291 291 - el SRR - 2.91
1698 0.00 2.71 284 284 —— @ e e emeen e — 2.84
1704 0.00 2,70 276 2768 - e e e m—m 2,76
1710 0.00 269 269 269 - —— C e mm——— e e 2.69
1716 0.00 2.68 263 262 - @ — e e e e 262
1722 0.00 2.66 256 255 - e meeem e e 285 -
1728 0.00 2.65 250 248 - o eeem e —_—— - — 2.48
1734 0.00 2.64 240 239 -~ - e e —— e -— 2.39
1740 0.00 263 231 230 - e mm e e e 2.30
1746 0.00 2.63 222 222 e e emem e aeen e e 222
1752  0.00 262 2156 215 e | e - e e 2.15
1758 0.00 2.61 210 209 - = emeem e eeeen e - 2.09
1764 0.00 2.60 205 204 - - e e — e e 2.04
1770 0.00 2.59 200 199 -  —— e e emmem e e 1.99
1776 0.00 2.58 195 194 -  —— m e e —_— 1.94
1782 0.00 2.57 192 189 -  ——  em e e —— 1.89
1788 0.00 257 188 184 -—— - - e - 1.84
1794 0.00 2.56 185 179 - e e —— e 1.79
1800 0.00 2.55 182 174 - e mmeem e —_— e e 1.74
1806 0.00 255 . 1.77 170 -  —— el — 1.70
1812 0.00 2.54 171 166 -——  ——— emeem e m—— e — 1.66
1818 0.00 2.53 166 162 - e e e e emeee 1.62
1824 0.00 2.52 160 158 - e eem e e e ———- 1.58
1830 0.00 2.52 1.55 154 -~ e e - ——— e e 1.54
1836 0.00 2.51 161 151 - e emmem e - e e 1.51
1842 0.00 2.51 148 148 - = emmem e emeem e - 1.48
1848 0.00 2.50 146 145 - - e s emeem emmam e 1.45
1864 0.00 249 143 143 - e eem e e ————memm 1.43
1860 0.00 249 141 140 —— = eem e e eeem e 1.40

_ Continues on next page...



Pond Design

Hydrograph Discharge Table

Time
{min)

1866
1872
1878
1884
1890
1896
1902
1908
1914
1920
1926
1932.
1938
1944
1950
1956
1962
1968
1974
1980
1986
1992
1998
2004

12010

2016
2022
2028
2034
2040
2046
2052
2058
2064
2070
2076
2082
2088
2094
2100
2106

..End

Inflow Elevation

cfs
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0.00
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2.48
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247
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2.45
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2.41
2.41
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2.39
2.39
2.39
2.38
2.38
2.38
2.37
2.37
2.37
2.36
2.36

2.36

2.35
2.35
2.35
2.34
2.34
234
2.34
2.33
2.33
2.33
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Exfil Outflow
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Tel'é(ibhmuni';iation.s' System o

The existing system consists of two switches in Building 605A and underground copper
~ cable for distribution. Two fiber optic cables connect Building 605A to two distribution
buildings or “huts”: one at northern end, near Walnut and ‘H’ Street, and one at southern

end of the island, near Touro University.

Service to Mare Istand existing units is provided and maintained by SBC up to the main
point of entry (MPOE) at the exterior of each residence or building. The interior wire and

phone equipment is the responsibility of the tenant. -

The existing Mare Island telecommunications -system was owned by GST Telecom;
Lennar Mare Island purchased the GST structure and cable and currently leases the
cable to SBC for communication purposes. SBC is planning the following improvements

to the Mare Island telecommunications system:

e A new switch in BUiIding 605A that will allow state-of-the-art communications
services, including DSL high-speed Internet subscriber lines.

e A new fiber optlc loop around Mare Island that meets SBC requirements and
uses both existing structure and new ‘joint trench facilities.

¢ A backup system to the new fiber optic system, which utlhzes the exnstmg fiber
optic cable installed by GST. :

e Capacity for 10,000 Mare Island service lines.

. New facilities will utilize the joint trench locations shown on Exhibit 4 or with existing

conduits and sub-structures.

Q:\200010008077\Documents\DEVELOPMENTWaster Utility Plans\JointTrenchMasterUtitPlanNarrative.doc
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q\s Mare Island Amended and Restated Specific Plan
Lennar Mare Island-Master Utility Plans

- SANITARY SEWER

Introduction »

This section of the Master Utility Plans provides island-wide pIanning and calculations for
the proposed sanitary sewer collection system on Mare Island. The Vallejo Sanitary and )
Flood Control District (VSFCD) recently annexed Mare Island into its District and is '

" responsible for the operation and maintenance of the system. The sanitary sewer
wastewater is not treated on site. After it is collected by gravity sewers and pump
stations throughout Mare Island, the wastewater is pumped through a force main
attached to the Mare Island Causeway to the VSFCD’s North Interceptor, which leads to
the wastewater treatment plant, located on Ryder Street in southern Vallejo.

Although the sanitary sewer system is currently functional, it is in very poor condition
with significant inflow and infiltration (I&l) problems, which will require substantial
replacement or relining of the system. These improvements will largely be driven by the
phased privatization and redevelopment led by the master developer, Lennar Mare

Island.

The proposed sanitary sewer collection system improvements presented in this section
are shown on Exhibit 3 entitled “Proposed Sanitary Sewer Backbone Improvement
Plan”. This exhibit shdws the proposed s’ewerllines and sizes and the locations of
existing sewer lines that require relining to support the Lennar Mare Island

redevelopment plan.

The sanitary sewer system was divided into three separate systems that outfall at
Domestic Pump Station 4 (DOM-4): the North End, Industrial Area, and Residential
Area. This was done because the infiltration rates for the Industrial Area are much higher
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than those for the other two areas. The Residential Area was separated to assist
consultants responsible for the preparation of the residential tentative maps and

improvement plans.

This sanitary sewer section of the Master Utility Plans, which has been prepared in
conjunction with Chaudhary and Associates, includes system layouts and calculations
prepared by LFR Inc. as shown in the calculations section under separate tabs for:

North End

Industrial Area

Residential Area
DOM-4 / Causeway Force Main-

Basis of Design and Calculations

In accordance with the VSFCD standards, this study is based upon' the following criteria:

The average family unit = 2.7 persons per unit.
The average daily discharge = 80 'gallons per person per day.

The average daily discharge for employment, commercial = 20 gallons per person -
per day. ' '

The peak sanitary flow for more than 0.1 mgd is:
PSF = (SF)*%x (¢)***

The peak sanitary flow for 0.1 mgd of less is:
PSF = (SF) x (e)

Infiltration allowances for areds where sewers were constructed before 1970 =
4,000 gpd/acre

Infiltration allowances for new development = 600 gpd/acre

For new development, the VSFCD requires a minimum velocity of 2.5 feet per
second (fps) when the sewer is flowing half full. (The mains along Railroad
Avenue are ideal for lining versus replacement. In isolated locations, this
minimum velocity cannot be met because of existing slopes, but pumped flows
from the satellite pump stations (DOMs) will provide scouring velocities during
pumping events.) '
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¢ The maximum design velocity is 10 fps.

¢ The velocities in the sanitary sewers shall be computed using the Manning’s
formula with a constant » value of .013. (For the newly relined mains on Railroad
Avenue and new PVC mains, this study used an » value of .010.)

Other Sanitary sewer demands used in this analysis for were based upon employee
populations. The number of employees was based upon the following ratios:

e Heavy Industrial: 800 SF per employee

e Light Industrial: 600 SF per employee

. .Ofﬁce/R&D: 425 SF pér employee

e Retail: 400 SF per en'lplo-yee

e  Warehouse: 1200 SF per employee

e Educational/Civic: 250 SF per employee

¢ Dormitory demands are based 1 person per unit.

The attached calculations and plans are the result of the modeling effort for each of the
areas. The models were prepared using the Haestad Methods software SewerCAD.

Each of fhe areas was analyzed for two different scenarios. The first is the wet weather
flow, which is based upon peak daily sanitary sewer and infiltration demands with rated
pump station flow rates to obtain the design flows. The second is the dry weather flow,
which does not include infiltration. This second analysis is performed to check for low

velocities during dry weather conditions.

The system analysis printouts and sewer plans showing pump station, manhole, and

pipe numbers are attached for each of the sanitafy sewer study areas.

NOI'thEnd SamtarySewer 'syv's;te‘r‘nv.' B

This analysis includes all of the areas north of G Street and aréas south to A Street (see
plan with calculations section). Most of this area is north of G Street and includes sewer
demands based upon the proposed North Mare Island Business Park. LFR previously
discussed the North Mare [sland Business Park Sanitary Sewer System in a report’
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entitled, “North Mare Island Business Park Water, Sanitary Sewer, and Storm Drainage
Master Plans,” dated July 25, 2001. The current study is based upon a similar master
plan layout. During preparation of this report, LFR and the VSFCD discussed the
district’'s specific concerns regarding the North End, particularly the potential for
differential settlement due to bay mud underlying the North End. To help mitigate this
6oncern, VSFCD suggested that the minimum sanitary sewer pipe -slope should be no
less than 1% for all pipe sizes (in some cases the slopes were closer to 0.9% to maintain -
acceptable cover). This minimum pipe slope had a significant influence on the sanitary
sewer system concept. Because the North End is so flat, the sewer mains would have to
be in excess of 25" deep, which would be impractical. To maintain the minimum slope
requirement and keep the pipes shallower, a series of two new pump stations and one -
existing pump station along Railroad Avenue were included in the sanitary sewer

analysis.

The two new north area pump stations are connected to the existing pump station DOM-
2 through force mains running along Railroad Avenue. The northernnfost pump station is
sized 'at 50 gallons per minute (gpm) and the next one to the south is sized at 150 gpm.
These pump stations and force mains are sized to accommodate the peak daily plus

infiltration éanitary sewer demands.

The existing DOM-2 pump station is currently operational. It has three pumps, each with

-a flow rate of 1,070 gpm. The peak daily plus infiltration demand is under 200 gpm,

making the pump station quite adequate to accommodate the flows. During the past
several years the City of Vallejo has used grant funding to replace the existing pumps,
valves, and check valves. Because of the recent improvements to this station, the
analysis assumes that this pump station will remain and will only need to operate one
pump at a time to meet the peak daily plus infiltratioh deménds. The analysis aésumes

- the DOM-2 pumped flow to be at about 1,100 gpm.

The proposed force mains along Railroad Avenue were sized to accommodate the

pumped flows with a velocity of less than 5 fps.

Because the North Area will require new gravity and pressure mains, the infiltration rate
used of this analysis was 600 gpd/acre (versus 4000 gpd/acre for older in place

systems).
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Proposed Design Results:

There are no surcharged gravity flows within the system.

Because of the nature of the Mare Island redevelopment, there are constraints and

special requirements that influence the désign.

The redevelopment of the area north of G Street has a special minimum slope
requirement of 1% because»of the potential for differential settlement. The VSFCD
requires a minimum pipe size of 8" for public mains. To serve existing buildingé to
remain, existing sanitary sewer system inverts must be met and influence the slope of
pipes. The combination of these three requirements requires low velocities in pipes at
the upstream ends of the collection system for wet and dry weather design flows. Design
flow velocities for the dry weather flows are bas low as 0.78 fps according to the analysis.

There are three gravity pipes that are influenced by existing invert elevations and that do
not meet the VFSCD minimum 8" pipe slopes. The lowest slope is 0.3 percent.

Industrial Area Sewer System

The Industrial Area flows into the existing RCP sewer interceptor that runs the entire
length of the industrial Area. These interceptor lines range in diameter from 12" to 27"
The interceptor receives most of the industrial area and some residential area flows. The
waterfront industrial area pump stations pump wastewater to the Railroad Avenue
interceptor. There is one lift station along the Railroad Avenue interceptor; this lift station
is necessary to maintain graVity flows to DOM-4, the main Mare Island pump station,
which is located near the intersection of Railroad Avenue and A Street. '

Within the industrial area there are smaller pump stations and ship-to-shore pump
stations that are not designéted as part of this master plan. Some of these pump stations
are actively supporting operations and some are inactive. As the development of Mare
Island progresses they will be replaced, be reactivated, or continue operation depending
on the demands generated by an area-detailed development plan.
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The main pump stations supporting the Industrial Area build-out are part of this master
plan study. During the last several years, when the City of Vallejo was responsible for
m'aintaining the sanitary sewer system, these main pump stations were upgraded with
grant funds. The DOMs in the industrial area received significant improvements such as
pump replacements or upgrades. Because of the recent upgrades, this master plan is
based upon these pump sizes remaining (even though they a.re rated many times above

“the peak domestic plus infiltration demahds). The following table presents the industrial -

area DOMs’ recent improvements (within the last five years) and their pump station

capacities.

Station.ID City of Vallejo Recent Repairs Pump Station Capacities
DOM-5 Rerouted electrical service. Replaced pumps, Two puinps at 650 gpm each

' valves, and check valves. Replaced VFD units

with fixed speed motors o
DOM-6 Replaced pumps, valves and check valves. Two pumps at 850 gpm each
Replaced VFD units with fixed speed motors ‘

DOM-7 Replaced pumps, valves, and check valves. © Three pumps at 400 gpm each

Replaced VFD units with fixed speed motors
DOM-8 ‘Replaced pumps, valves, and check valves Two pumps at 850 gpm each
DOM-9 Replaced pumps, valves, and check valves Two pumps at 600 gpm each

The Industrial Area sanitary sewer system analysis is based upon one pump operating
with the other pump(s) as backup.

Recent video surveys indicate thatthe Railroad Avenue Interceptor RCP pipe is
consistently corroded with only a few laterals connected directly into the pipe. The RCP
is-still structurally sound with no indications of deformed pipe. This provides a good
opportunity for using the lining technology. This application will be used for rehabilitating-
the entire run along Railroad Avenue, uniess detailed design surveys performed in

support of construction documents indicate otherwise.
Because the Industrial Area consists of older 'sanitary sewer mains that will remain

active, the infiltration rate used for the Industrial Area analysis was 4,000 gpd/acre

(versus 600 gpd/acre for new systems).
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Proposed Design Results:

. There are no surcharged gravity flows within the system.

Because of the nature of the Mare Island redevelopment, there are constraints and

special requirements that influence the design.

The redevelopment of the Industrial Area and the interceptor main along Railroad -
Avenue must serve existing buildings to remain. Existing sanitary sewer system inverts

must be met and influence the pipe slopes.

The existing RCP pipes along the Railroad Avenue Interceptor will be lined with cured-

in-place or folded form liners.

- If the existing Railroad Avenue interceptor pipes were lined and all of the associated

pump stations were on, the system would be able to convey the flows to DOM-4 while
keeping the water surface within the pipes (i.e., without surcharging). The velocities in
this scenario are high and would keep the pipes flushed, even though the Navy record

drawings indicate flat or slightly reverse slopes.

Low velocities exist during the dry weather (i.é., no infiltration occurs), especially at
the flat or inverse slope conditions in several locations, based upon the Navy record
drawings. Additional maintenance may be needed to keep sediment from building up in
the pipes, butthe system could be flushed by turning on one or mote of the pump
stations simultaneously. The extent of the low SIope or inverse slope conditions should

be verified with a field survey during preparation of construction documents.

Design flow velocities for the dry weather flows are as low as 0.79 fps due to possible

negative pipe slopes and existing larger-diameter pipes (27").

" There are an estimated 12 gravity pipes that are jnﬂuenced by existing invert elevations
" and that do not meet the VFSCD minimum pipe slopes. Based on the Navy record

drawings, the slopes are .0027 for an 8" pipe; .0024 for a 12" pipe; .0018 for a 15" pipe;
.0015 for a 12" pipe; -.0006 for an 18" pipe; .0018 for a 21" pipe; and -.0010 for a 27"
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pipe. These slopes must be verified with a detailed survey during preparation of the

construction documents.

) Resioientia'l Aréafséwer_ System N

The Residential Area sanitary sewer system comprises all new pump stations and mains
(with the exception of two existing 10” lines to remain on 3" Street & Walnut Avenue)
that will collect wastewater from aporoximately 1,400 new housing units on the western
side of the Mare Island Redevelopment Area. The system wil discharge into DOM-4.

This system will provide serwce from three distinct residential development areas:
Farragut Village, Coral Sea North and Coral Sea South. All three areas feed into a
proposed mterceptor that runs south along the proposed residential Parkway, south
along Azuar Drive, east along Third Street, north along Walnut Avenue and east along
A Street to DOM-4 at Railroad Avenue

The Farragut Village and Coral Sea North areas require pump statione. Based upon an
analysis performed by West Yost and Associates (presented in a Technical
Memorandum to Steve Thurman of Chaudhary Associates and dated June 13, 2003),

-the Farragut Village area will require a 100-gpm pump station and Coral Sea North will

require a 120-gpm pump station.

This system also collects wastewater from some of the Mare Island build-out office/R&D

‘and Light industrial areas east of Azuar Drive and south of G Street.

Proposed Design Results:

There are no surcharged gravity flows within the system.

Because of the nature of the Mare Island redevelopment, there are constraints and

special requirements that influence the design.

The VSFCD requires a minimum pipe size of 8" for public mains. In the redevelopment
of the area south of G Street, the system must serve existing buildings which will remain.
Existing sanitary sewer system inverts must be met and influence the slope of pipes.
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The combination of these two requirements requires low velocities in pipes at the
upstream ends of the collection system for wet and dry weather design flows. Design
flow velocities for the dry weather flows go as low as 0.92 fps per the analysis. |

There are two gravity pipes that are influenced by existing invert elevations and that do
- not meet the VFSCD minimum 12" pipe slopes. The lowest slope is 0.0026.

DOM-4 Cauééway Force Main

DOM-4 is the main Mare Island Pump Station. All wastewater from the three study areas
is routed to DOM-4, which pumps the wastewater from Mare Island through an 18" force
main. The main crosses Mare Island Strait on the Causeway Bridge and ends at the

VSFCD North Interceptor.

The existing 18" steel force main feeding from DOM-4 to the Causéway Bridge is in
operational condition and does not require unusual maintenance by the VSFCD
maintenance crews. The pipe was not field inspected during preparation of this sanitary
sewer master plan and the assumption of this master plan is that it is in good condition
and will provide service for many years to come. During the infrastructure
development process it is recommended that this 18" force main be video surveyed or
' inspecte'd to insure a long service life without unexpected interruptions.

DOM-4 was recently upgraded. During the last several yeérs, when the City of Vallejo
was responsible for maintaining the sanitary sewer system, these main pump stations
were upgraded using grant funds. Because of the recent upgrades, this master plan is
based upon the pump sizes remaining (even though they are rated many times above
the beak domestic plus infiltration demands). The following table presents DOM-4's

recent improvements (within the last five years) and its pump station capacities.

Station ID City of Vallejo Recent Repairs Pump Station Capacities
- DOM-4 Motor repairs, overhauled pumps, One pump at 1,600 gpm, three pumps
replaced VED units at 4,600 gpm each

" Q:\200010008077\Documents\DEVELOPMENT\VSFCD\SANITARYSEWERMasterUtilPlanNarrative.doc



The total proposed peak domestic and infiltration flows are summarized below (these are
not pumped flows). The following table indicates the peak daily design flow that can be
used in determining treatment plant capacity requirements.

Summary of DOM-4 Pump Station Flows

Sewer System Peak Daily Sanitary Infiltration Peak Daily Design Flow
Analyzed Sewer Flow (mgd) (mgd; Peak Daily plus
(mgd) Infiltration)
North End (600 gpd/acre : ' |
infiltration rate) 0.130 0.171 0.301
Industrial Area (4000
gpd/acre infiltration 0.552 1.788 2.340
rate)
Residential Area (600
gpd/acre infiltration - 0.351 0.134 0.485
rate) '
Mare Island Totals 1.033 2.093 3.126

The peak daily design flow of 3.126 mgd is much less than the total existing pump
station capacity of 22.1 million gallons (based on all four pumps running).

The system analysis printouts are for gravity flows and are not based upon pumped
flows, and a summary printout, are attached to the calculations section.
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,\5 Mare Island Amended and Restated Specific Plan

Lennar Mare Island-Master Utility Plans

JOINT TRENCH

Introduction » ' -

This section discusses the four proposed joint trench utilities for Mare Island: Electrical,
Gas, Telecommunications, and Cable Communications systems. Exhibit 4 entitled
“Proposed Joint Trench Backbone Improvement Plan” shdws the proposed location of a
new joint trench in support of the development plan. In general, the proposed joint trench
follows the street framework plan. Not all joint trench locations will include all four
systems. The intent is to allow for new facilities in each joint trench to support new
development or more modern systems (specifically, communications)." Not all systems
require a new joint trench. Existing systems will remain in place if they are adequate to

- service the existing and new facilities. The proposed joint trench will include conduits

and sub-structures in support of the electrical, gas, and communications systems.

.Some of the existing utility easements over electrical, gés and telecommunication -

systems on the island shall be quit-claimed during the entitlement process by the filing of
final maps for each area or neighborhood as and when théy are developed. Other
recorded easements shall remain as shown, for those facilities deemed adequate for the
purpose and existing service locations, i.e. in the historic core and other heavy industrial
areas. The proposed new backbone joint trench as shown schematically on Exhibit 4

_including the in-tract joint trench shall be installed within the public right-of-way and as

such shall not require any additional easements;

Electrical Distribution System

Island Energy is pfeséntly the electrical service provider on Mare Island. The City of

- Pittsburg, California, owns Island Energy and purchased the Mare Island electrical

Q:\2000\000807 7\Documents\DEVELOPMENTWaster Utility Plans\JointTrenchMasterUtiIPIa‘nNarrative.doc



systems from the Navy, and the Navy granted }Island Energy nonexclusive easements
for its existing electrical facilities on the Island. Presently, Island Energy is finalizing a

franchise agreement with the City of Vallejo.

The -overall condition of the electrical distribution system is very good. The primary
electrical distribution system has proven to be a very reliable network and has
experienced reIatiVer few failures in recent past. Much of the pre‘sent distribution system
has been upgraded as recently as 1975. There are small portions of the system, which
are in need of upgrading to comply with current electrical standards. Some of - the
underground electrical vaults have water intrusion from tidal waters. This presents water
disposal issues when work must be done in these vaults. '

Electricity is delivered to the island from Marin County via a dual 11 5-kiloVolt (-kV)
transmission line owned by Pacific Gas and Electric Comp'any (PG&E). The power is
stepped down to 12 kV by two parallel 20-MegaWatt transformers at Substation H.
Power is distributed through out the island from Substation H by a series of loops
connectlng a network of 26 major and 18 mmor 12-kV switch stations and sub stations.
The overall system uses a network confi guratlon with multiple feeds at all substatlons for

rellablllty and flexibility.

A significant portion of the existing system can support the proposed land uees.
Relocation of existing overhead and underground facilities will be required to allow for
new development areas. In these development areas, new electrical services to existing
buildings that will remain and proposed buildings will be required. Other possible
projects including sealing the walls of those underground electrical vaults that will remain

and removing asbestos-containing insulation in the system.

To'd_ate, Island Energy has not completed all their master planning for the Island. In’
order to complete their planning, additional information from the North Island Master
Developer is required. South of the causeway, area wide master planning is continuing
in support of residential development. Therefore, the full extent of planned electrical
system upgrades in support of the new development plan is not known.

Any new facilities must be planned utilizing the joint trench locations shown on Exhibit 4

or with existing conduits and substructures.

Q:\200010008077\Documents\DEVELOPMENT\Master L_Jtility Plans\ointTrenchMasterUtilPlanNarrative.doc



Tele}go'minuni}‘c’at‘ioh‘s‘ SySteni_' -

The existing system consists of two switches in Building 605A and underground copper
~ cable for distribution. Two fiber optic cables connect Building 605A to two distribution
buildings or “huts”: one at northern end, near Walnut and ‘H’ Street, and one at southern

end of the island, near Touro University.

Service to Mare Island existing units is provided and maintained by SBC up to the main
point of entry (MPOE) at the exterior of each residence or building. The interior wire and

phone equipment is the responsibility of the tenant. -

The existing Mare Island telecommunications system was owned by GST Telecom;
Lennar Mare Island purchased the GST structure and cable and currently leases the
cable to SBC for communication purposes. SBC is planning the following improvements

to the Mare Island telecommunications system:

e A new switch in Building 605A that will allow state-of-the-art communications
services, including DSL high-speed Internet subscriber lines.

¢ A new fiber optic loop around Mare Island that meets SBC requirements and
uses both existing structure and new joint trench facilities.

e A backup system to the new fiber optic system, which utilizes the existing fiber
optic cable installed by GST. ‘ ‘

e Capacity for 10,000 Mare Island service lines.

. New facilities will utilize the joint trench locations shown on Exhibit 4 or with existing

conduits and sub-structures.
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