






















Castlerock Project Onsite and Offsite Sewer System Analysis Based on the Tentative Map 3/7/2012
648-010

1 K' based on n = 0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D
4 Includes Pumped Flow \\PACIFIC\Eng\648010\03-07-12 Castlerock City of SD Gravity Sewer System Pipe Calcs/ / Sewer Line Calcs

DATE: FOR: SHT 1 OF 3
BY:

IN-LINE TOTAL M.G.D. C.F.S.
P01 A4 A5 3.5 17.0 59.5 59.5 80 4,760 4.00 19,040 1.00 0.02 0.03 8 2.0 0.0080 0.0600 0.09 0.0350 1.89
P02 A5 A7 3.5 5.0 17.5 77.0 80 6,160 4.00 24,640 1.00 0.02 0.04 8 3.1 0.0083 0.0600 0.09 0.0350 2.45
P03 A7 G1 3.5 0.0 0.0 77.0 80 6,160 4.00 24,640 1.00 0.02 0.04 8 10.2 0.0046 0.0467 0.07 0.0242 3.54

P05 A3 B1 3.5 15.0 52.5 52.5 80 4,200 4.00 16,800 1.00 0.02 0.03 8 1.5 0.0082 0.0667 0.10 0.0409 1.43
P08 B1 B2 3.5 4.0 14.0 66.5 80 5,320 4.00 21,280 1.00 0.02 0.03 8 3.8 0.0064 0.0600 0.09 0.0350 2.12
P09 B2 C2 3.5 8.0 28.0 94.5 80 7,560 4.00 30,240 1.00 0.03 0.05 8 1.0 0.0179 0.0933 0.14 0.0668 1.58

P10 C1 C2 3.5 11.0 38.5 38.5 80 3,080 4.00 12,320 1.00 0.01 0.02 8 4.2 0.0036 0.0467 0.07 0.0242 1.77

P11 C2 F1 3.5 2.0 7.0 140.0 80 11,200 4.00 44,800 1.00 0.04 0.07 8 1.0 0.0262 0.1133 0.17 0.0885 1.76

P12 E1 F1 3.5 11.0 38.5 38.5 80 3,080 4.00 12,320 1.00 0.01 0.02 8 2.4 0.0047 0.0533 0.08 0.0294 1.46

P13 F1 G1 3.5 5.0 17.5 196.0 80 15,680 4.00 62,720 1.00 0.06 0.10 8 1.0 0.0364 0.1267 0.19 0.1039 2.10

P14 G1 G2 3.5 3.0 10.5 283.5 80 22,680 3.75 85,050 1.00 0.09 0.13 8 0.96 0.0514 0.1533 0.23 0.1365 2.17
P15 G2 H1 3.5 13.0 45.5 329.0 80 26,320 3.58 94,226 1.00 0.09 0.15 8 0.76 0.0641 0.1667 0.25 0.1535 2.14

P16 D1 D2 3.5 13.0 45.5 45.5 80 3,640 4.00 14,560 1.00 0.01 0.02 8 6.1 0.0035 0.0467 0.07 0.0242 2.09
P17 D2 D3 3.5 8.0 28.0 73.5 80 5,880 4.00 23,520 1.00 0.02 0.04 8 3.2 0.0078 0.0667 0.10 0.0409 2.00
P18 D3 D5 3.5 19.0 66.5 140.0 80 11,200 4.00 44,800 1.00 0.04 0.07 8 1.1 0.0254 0.1067 0.16 0.0811 1.92
P19 D5 H1 3.5 11.0 38.5 178.5 80 14,280 4.00 57,120 1.00 0.06 0.09 8 4.0 0.0170 0.0933 0.14 0.0668 2.98

P21 H1 I1 3.5 10.0 35.0 542.5 80 43,400 2.98 129,332 1.00 0.13 0.20 8 0.55 0.1031 0.2133 0.32 0.2167 2.08
P22 I1 I2 3.5 11.0 38.5 581.0 80 46,480 2.94 136,651 1.00 0.14 0.21 8 0.68 0.0981 0.2067 0.31 0.2074 2.29
P23 I2 K1 3.5 12.0 42.0 623.0 80 49,840 2.90 144,536 1.00 0.14 0.22 8 0.58 0.1130 0.2267 0.34 0.2355 2.14

P24 J1 J2 3.5 12.0 42.0 42.0 80 3,360 4.00 13,440 1.00 0.01 0.02 8 3.1 0.0046 0.0533 0.08 0.0294 1.59
P25 J2 K1 3.5 10.0 35.0 77.0 80 6,160 4.00 24,640 1.00 0.02 0.04 8 6.9 0.0056 0.0533 0.08 0.0294 2.92

P26 K1 O2 3.5 3.0 10.5 710.5 80 56,840 2.83 160,857 1.00 0.16 0.25 8 0.40 0.1508 0.2600 0.39 0.2836 1.97
P37 O2 O1 3.5 0.0 0.0 710.5 80 56,840 2.83 160,857 1.00 0.16 0.25 8 0.56 0.1280 0.2400 0.36 0.2546 2.20

Added Pop. from Line P23 and P25

Remarks

Added Pop. from Line P09 and P10

Added Pop. from Line P11 and P12

Added Pop. from Line P04 and P13
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Castlerock Project Onsite and Offsite Sewer System Analysis Based on the Tentative Map 3/7/2012
648-010

1 K' based on n = 0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D
4 Includes Pumped Flow \\PACIFIC\Eng\648010\03-07-12 Castlerock City of SD Gravity Sewer System Pipe Calcs/ / Sewer Line Calcs

DATE: FOR: SHT 2 OF 3
BY:

IN-LINE TOTAL M.G.D. C.F.S.
P31 M1 M2 3.5 4.0 14.0 14.0 80 1,120 4.00 4,480 1.00 0.00 0.01 8 7.7 0.0010 0.0267 0.04 0.0105 1.49
P32 M2 M3 3.5 5.0 17.5 31.5 80 2,520 4.00 10,080 1.00 0.01 0.02 8 3.7 0.0031 0.0400 0.06 0.0192 1.83
P33 M3 N1 3.5 7.0 24.5 56.0 80 4,480 4.00 17,920 1.00 0.02 0.03 8 1.0 0.0105 0.0733 0.11 0.0470 1.33

P27 L1 L2 3.5 15.0 52.5 52.5 80 4,200 4.00 16,800 1.00 0.02 0.03 8 2.0 0.0071 0.0600 0.09 0.035 1.67
P28 L2 L3 3.5 7.0 24.5 77.0 80 6,160 4.00 24,640 1.00 0.02 0.04 8 5.0 0.0065 0.0600 0.09 0.035 2.45
P29 L3 L4 3.5 6.0 21.0 98.0 80 7,840 4.00 31,360 1.00 0.03 0.05 8 5.0 0.0083 0.0667 0.10 0.041 2.67
P30 L4 N1 3.5 0.0 0.0 98.0 80 7,840 4.00 31,360 1.00 0.03 0.05 8 4.5 0.0088 0.0667 0.10 0.041 2.67

P34 N1 N2 3.5 12.0 42.0 196.0 80 15,680 4.00 62,720 1.00 0.06 0.10 8 1.0 0.0370 0.1133 0.17 0.0885 2.47
P35 N2 O1 3.5 11.0 38.5 234.5 80 18,760 3.92 73,539 1.00 0.07 0.11 8 3.5 0.0235 0.1000 0.15 0.0739 3.46

P36 O1 LS 3.5 0.0 0.0 945.0 80 75,600 2.56 193,536 1.00 0.19 0.30 8 0.6 0.1526 0.2600 0.39 0.2836 2.38

P38 Q1 R1 3.5 2.0 7.0 7.0 80 560 4.00 2,240 1.00 0.00 0.00 8 1.2 0.0012 0.0267 0.04 0.0105 0.74
P39 R1 R3 3.5 10.0 35.0 42.0 80 3,360 4.00 13,440 1.00 0.01 0.02 8 1.7 0.0061 0.0533 0.08 0.0294 1.59
P40 R3 R4 3.0 0.0 0.0 42.0 80 3,360 4.00 13,440 1.00 0.01 0.02 8 1.1 0.0077 0.0600 0.09 0.0350 1.34
P41 R4 R5 3.0 4.0 12.0 54.0 80 4,320 4.00 17,280 1.00 0.02 0.03 8 1.0 0.0100 0.0733 0.11 0.0470 1.28
P42 R5 R6 3.0 13.0 39.0 93.0 80 7,440 4.00 29,760 1.00 0.03 0.05 8 2.5 0.0112 0.0733 0.11 0.0470 2.20
P57 R6 R9 3.0 0.0 0.0 93.0 80 7,440 4.00 29,760 1.00 0.03 0.05 8 1.0 0.0176 0.0867 0.13 0.0600 1.73
P43 R9 R7 3.0 16.0 48.0 141.0 80 11,280 4.00 45,120 1.00 0.05 0.07 8 1.1 0.0260 0.1067 0.16 0.0811 1.94
P44 R7 R8 3.0 0.0 0.0 141.0 80 11,280 4.00 45,120 1.00 0.05 0.07 8 0.6 0.0353 0.1067 0.16 0.0811 1.94
P45 R8 T1 3.0 3.0 9.0 150.0 80 12,000 4.00 48,000 1.00 0.05 0.07 8 1.4 0.0239 0.1000 0.15 0.0739 2.26
P51 T1 V1 3.0 0.0 0.0 150.0 80 12,000 4.00 48,000 1.00 0.05 0.07 8 1.0 0.0281 0.1067 0.16 0.0811 2.06

P54 X15 X16 3.0 6.0 18.0 18.0 80 1,440 4.00 5,760 1.00 0.01 0.01 8 1.3 0.0030 0.0400 0.06 0.0192 1.04
P55 X16 X17 3.0 6.0 18.0 36.0 80 2,880 4.00 11,520 1.00 0.01 0.02 8 1.6 0.0054 0.0533 0.08 0.0294 1.36
P56 X17 V1 3.0 6.0 18.0 54.0 80 4,320 4.00 17,280 1.00 0.02 0.03 8 4.0 0.0051 0.0533 0.08 0.0294 2.05

P52 V1 V3 3.0 0.0 0.0 204.0 80 16,320 4.00 65,280 1.00 0.07 0.10 8 3.7 0.0201 0.0933 0.14 0.0668 3.40

P46 S1 S2 3.0 22.0 66.0 66.0 80 5,280 4.00 21,120 1.00 0.02 0.03 8 3.0 0.0073 0.1267 0.19 0.1039 0.71
P58 S2 S6 3.0 0.0 0.0 66.0 80 5,280 4.00 21,120 1.00 0.02 0.03 8 1.3 0.0108 0.0733 0.11 0.0470 1.56
P47 S6 S3 3.0 20.0 60.0 126.0 80 10,080 4.00 40,320 1.00 0.04 0.06 8 0.9 0.0251 0.1067 0.16 0.0811 1.73
P48 S3 S4 3.0 4.0 12.0 138.0 80 11,040 4.00 44,160 1.00 0.04 0.07 8 1.0 0.0260 0.1067 0.16 0.0811 1.90
P49 S4 S5 3.0 3.0 9.0 147.0 80 11,760 4.00 47,040 1.00 0.05 0.07 8 1.0 0.0272 0.1133 0.17 0.0885 1.85
P50 S5 V3 3.0 0.0 0.0 147.0 80 11,760 4.00 47,040 1.00 0.05 0.07 8 1.0 0.0276 0.1133 0.17 0.0885 1.85

Added Pop. from Line P30 and P33

Add P51 and P56

Added Pop. from Line P26 and P37
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Castlerock Project Onsite and Offsite Sewer System Analysis Based on the Tentative Map 3/7/2012
648-010

1 K' based on n = 0.013
2 dn/D using K' in Brater King Table 7-14
3 From Brater King Table 7-4 based on dn/D
4 Includes Pumped Flow \\PACIFIC\Eng\648010\03-07-12 Castlerock City of SD Gravity Sewer System Pipe Calcs/ / Sewer Line Calcs

DATE: FOR: SHT 3 OF 3
BY:

IN-LINE TOTAL M.G.D. C.F.S.
P53 V3 OS1 0.0 0.0 351.0 80 28,080 3.50 98,280 1.00 0.10 0.15 8 0.3 0.0997 0.2133 0.32 0.2167 1.58
P59 OS1 OS2 0.0 0.0 351.0 80 28,080 3.50 349,877 1.00 0.35 0.54 10 0.5 0.1579 0.3333 0.40 0.2934 2.66
P60 OS2 OS3 0.0 0.0 351.0 80 28,080 3.50 349,877 1.00 0.35 0.54 10 1.3 0.1004 0.2667 0.32 0.2167 3.60
P61 OS3 OS4 0.0 0.0 351.0 80 28,080 3.50 349,877 1.00 0.35 0.54 10 1.6 0.0919 0.2500 0.30 0.1982 3.93
P62 OS4 OS20 0.0 0.0 351.0 80 28,080 3.50 349,877 1.00 0.35 0.54 10 1.0 0.1173 0.2833 0.34 0.2355 3.31

P63 X14 X13 3.0 3.0 9.0 9.0 80 720 4.00 2,880 1.00 0.00 0.00 8 1.4 0.0015 0.0267 0.04 0.0105 0.95
P64 X13 X12 3.0 1.0 3.0 12.0 80 960 4.00 3,840 1.00 0.00 0.01 8 1.0 0.0023 0.0333 0.05 0.0147 0.91
P65 X12 X11 3.0 4.0 12.0 24.0 80 1,920 4.00 7,680 1.00 0.01 0.01 8 1.1 0.0044 0.0467 0.07 0.0242 1.10
P66 X11 X10 3.0 4.0 12.0 36.0 80 2,880 4.00 11,520 1.00 0.01 0.02 8 1.7 0.0053 0.0533 0.08 0.0294 1.36
P67 X10 X9 3.0 4.0 12.0 48.0 80 3,840 4.00 15,360 1.00 0.02 0.02 8 0.9 0.0095 0.0667 0.10 0.0409 1.31
P68 X9 X8 3.0 5.0 15.0 63.0 80 5,040 4.00 20,160 1.00 0.02 0.03 8 0.5 0.0169 0.0867 0.13 0.0600 1.17
P69 X8 X7 3.0 4.0 12.0 75.0 80 6,000 4.00 24,000 1.00 0.02 0.04 8 1.0 0.0142 0.0800 0.12 0.0534 1.56
P70 X7 X6 3.0 4.0 12.0 87.0 80 6,960 4.00 27,840 1.00 0.03 0.04 8 1.0 0.0165 0.0867 0.13 0.0600 1.62
P71 X6 X5 3.0 0.0 0.0 87.0 80 6,960 4.00 27,840 1.00 0.03 0.04 8 1.1 0.0154 0.0800 0.12 0.0534 1.82
P72 X5 X4 3.0 0.0 0.0 87.0 80 6,960 4.00 27,840 1.00 0.03 0.04 8 0.9 0.0172 0.0867 0.13 0.0600 1.62
P73 X4 X3 3.0 0.0 0.0 87.0 80 6,960 4.00 27,840 1.00 0.03 0.04 8 0.9 0.0178 0.0867 0.13 0.0600 1.62
P74 X3 X2 3.0 0.0 0.0 87.0 80 6,960 4.00 27,840 1.00 0.03 0.04 8 1.1 0.0157 0.0800 0.12 0.0534 1.82
P75 X2 X1 3.0 8.0 24.0 111.0 80 8,880 4.00 35,520 1.00 0.04 0.05 8 1.0 0.0211 0.0933 0.14 0.0668 1.85
P76 X1 OS20 3.0 0.0 0.0 111.0 80 8,880 4.00 35,520 1.00 0.04 0.05 8 20.0 0.0047 0.0467 0.07 0.0242 5.11

P77 OS20 OS5 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 1.0 0.1195 0.2917 0.35 0.2450 3.32
P78 OS5 OS6 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 0.7 0.1483 0.3250 0.39 0.2836 2.87
P79 OS6 OS7 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 0.5 0.1670 0.3500 0.42 0.3130 2.60
P80 OS7 OS8 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 0.5 0.1675 0.3500 0.42 0.3130 2.60
P81 OS8 OS9 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 3.8 0.0616 0.2083 0.25 0.1535 5.30
P82 OS9 OS10 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 4.8 0.0546 0.1917 0.23 0.1365 5.97
P83 OS10 OS11 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 1.0 0.1195 0.2917 0.35 0.2450 3.32
P84 OS11 OS12 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 3.2 0.0671 0.2167 0.26 0.1623 5.02
P85 OS12 OS13 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 5.1 0.0530 0.1917 0.23 0.1365 5.97
P86 OS13 OS14 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 3.6 0.0630 0.2083 0.25 0.1535 5.30
P87 OS14 OS15 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 1.2 0.1098 0.2750 0.33 0.2260 3.60
P88 OS15 OS16 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 2.1 0.0830 0.2417 0.29 0.1890 4.31
P89 OS16 OS17 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 1.5 0.0967 0.2583 0.31 0.2074 3.93
P90 OS17 OS18 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 1.0 0.1195 0.2917 0.35 0.2450 3.32
P91 OS18 OS19 0.0 0.0 462.0 80 36,960 3.08 365,434 1.00 0.37 0.57 10 14.0 0.0319 0.1500 0.18 0.0961 8.47

Note(4)
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Castlerock Project Onsite and Offsite Sewer System 3/7/2012
648-010

\\PACIFIC\Eng\648010\03-07-12 Castlerock City of SD Gravity Sewer System Pipe Calcs / MH Elevations

Rim Elevation Invert Elevation Depth of Cover

(Feet) (Feet) (Feet)

A4 444.0 439.0 5.0

A5 435.8 430.5 5.3

A6 432.0 426.5 5.5

A7 434.5 425.2 9.3

A3 443.7 438.7 5.0

B1 443.7 438.7 5.0

B2 424.0 419.0 5.0

C1 444.0 439.0 5.0

C2 422.0 415.1 6.9

E1 424.0 419.0 5.0

F1 418.0 413.0 5.0

G1 419.7 410.9 8.8

G2 421.4 409.7 11.7

D1 457.5 452.5 5.0

D2 436.8 431.8 5.0

D3 429.7 424.7 5.0

D5 425.5 419.3 6.2

H1 424.1 406.6 17.5

I1 420.7 404.8 15.9

I2 416.3 402.4 13.9

J1 439.4 434.4 5.0

J2 430.4 425.4 5.0

K1 411.7 400.1 11.6

L1 461.7 456.5 5.0

L2 453.8 448.8 5.0

L3 439.0 434.0 5.0

L4 428.5 423.5 5.0

M1 449.6 444.6 5.0

M2 433.4 428.4 5.0

M3 422.6 417.6 5.0

N1 418.9 413.9 5.0

N2 418.7 410.2 8.5

O1 410.6 398.7 11.9

PS 414.0 398.4 15.6 Pump Station

Q1 462.0 456.9 4.9

R1 460.8 455.3 5.5

R3 454.8 449.8 5.0

R4 454.7 448.4 6.3

R5 454.3 448.0 6.3

R6 447.0 442.0 5.0

R7 448.8 439.8 9.0

R8 448.9 439.5 9.4

S1 452.9 447.9 5.0

S2 440.0 436.0 4.0

S3 445.0 432.6 12.4

S4 443.9 432.2 11.7

S5 443.9 431.7 12.2

T1 447.5 438.5 9.0

V1 445.9 436.8 9.1

Manhole ID Notes

MANHOLE ELEVATIONS



Castlerock Project Onsite and Offsite Sewer System 3/7/2012
648-010

\\PACIFIC\Eng\648010\03-07-12 Castlerock City of SD Gravity Sewer System Pipe Calcs / MH Elevations

Rim Elevation Invert Elevation Depth of Cover

(Feet) (Feet) (Feet)
Manhole ID Notes

MANHOLE ELEVATIONS

V3 437.8 430.3 7.5

OS1 435.2 429.8 5.4 Offsite Manhole

OS2 435.7 427.7 8.0 Offsite Manhole

OS3 427.5 422.5 5.0 Offsite Manhole

OS4 421.3 416.3 5.0 Offsite Manhole

OS5 416.3 412.3 4.0 Offsite Manhole

OS6 413.7 409.7 4.0 Offsite Manhole

OS7 420.9 407.7 13.2 Offsite Manhole

OS8 415.8 405.7 10.1 Offsite Manhole

OS9 395.8 390.8 5.0 Offsite Manhole

OS10 376.7 371.7 5.0 Offsite Manhole

OS11 377.4 371.0 6.4 Offsite Manhole

OS12 363.3 358.3 5.0 Offsite Manhole

OS13 344.0 339.0 5.0 Offsite Manhole

OS14 330.3 325.3 5.0 Offsite Manhole

OS15 325.8 320.8 5.0 Offsite Manhole

OS16 317.5 312.5 5.0 Offsite Manhole

OS17 316.2 311.2 5.0 Offsite Manhole

OS18 313.0 304.6 8.4 Offsite Manhole

OS19 313.0 299.0 14.0 Offsite Manhole

OS20 420.0 415.3 4.7 Offsite Manhole

OSN1 388.0 380.8 7.2 Offsite Manhole

S6 440.0 435.6 4.4 Offsite Manhole

R9 447.5 441.7 5.8 Offsite Manhole

X0 420.8 415.3 5.5 Offsite Manhole

X1 454.0 440.3 13.7 Offsite Manhole

X2 455.0 441.0 14.0 Offsite Manhole

X3 456.5 442.0 13.0 Offsite Manhole

X4 456.1 442.6 13.5 Offsite Manhole

X5 455.1 443.4 6.4 Offsite Manhole

X6 454.2 444.2 10.0 Offsite Manhole

X7 454.9 444.9 10.0 Offsite Manhole

X8 455.3 445.4 9.9 Offsite Manhole

X9 455.8 445.7 10.1 Offsite Manhole

X10 456.1 447.0 9.1 Offsite Manhole

X11 455.3 448.0 7.3 Offsite Manhole

X12 455.5 448.6 6.4 Offsite Manhole

X13 454.5 449.5 5.0 Offsite Manhole

X14 457.4 452.4 5.0 Offsite Manhole

X15 458.5 453.5 5.0 Offsite Manhole

X16 454.8 449.8 5.0 Offsite Manhole
X17 452.2 447.2 5.0 Offsite Manhole
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