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SEWER STUDY 

FOR THE 

3ROOTS PROJECT IN THE 

CITY OF SAN DIEGO 

 

December 20, 2018 

 



From: Itkin, Irina
To: Andrew Oven
Subject: FW: 3-Roots sewer study PTS #587128
Date: Wednesday, May 01, 2019 3:03:35 PM

Andrew,
See the e-mail below dated April 26.
I sanded to you, but attachment with subject is too big.
I detached the attachment and send to you again.
 
Thank you,
 
Irina Itkin
Assistant Engineer-Civil
Water and Sewer Development Review
Development Services
1222 First Avenue, MS 401
San Diego CA 92101
(619) 446-5422
 
 
 
 
 

From: Itkin, Irina 
Sent: Friday, April 26, 2019 3:34 PM
To: Andrew Oven <Andrew@dwilsoneng.com>
Cc: Wilson, Leonard <LLWilson@sandiego.gov>; Zounes, WilliamJ. <WZounes@sandiego.gov>
Subject: 3-Roots PTS #587128
 
Andrew,

We have completed our review of the revised 3-Roots sewer study, dated December 20, 2018
The subject sewer study is accepted by the Water and Sewer Development Review Section of
the Development Services Department.

Copy attached.

Thank you,

Irina Itkin
Assistant Engineer-Civil
Water and Sewer Development Review
Development Services
1222 First Avenue, MS 401
San Diego CA 92101
(619) 446-5422
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL. DEPTH AVG. MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL. EL. EGL. EL. BELOW RIM FLOW FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (MGD) (%)

36877 I05S126.1 H05S129 405.94 398.14 442.00 0.007 21 1,200 5.41 10.98 52.3 399.06 399.51 42.95 2.54 4.447 8.26 53.8
32098 H05S129.1 H05S128 397.74 389.61 423.50 0.027 18 300 8.95 8.08 44.9 390.28 391.53 33.22 2.54 4.445 11.18 39.8
32097 H05S128.1 H05S127 389.61 377.51 415.00 0.034 18 360 9.53 7.70 42.8 378.15 379.56 36.85 2.54 4.446 12.45 35.7
32096 H05S127.1 H05S126 377.51 365.42 396.00 0.034 18 360 6.61 10.26 57.0 366.28 366.95 29.73 2.54 4.446 12.44 35.7
32095 H05S126.1 H05S125 365.42 359.30 379.30 0.017 18 360 7.58 10.26 57.0 360.16 361.05 19.15 2.95 5.092 8.85 57.5 Stone Creek #1
32094 H05S125.1 H05S124 359.30 353.18 372.20 0.017 18 360 7.58 10.26 57.0 354.04 354.93 18.17 2.95 5.092 8.85 57.5
32093 H05S124.1 H05S122 353.18 347.06 372.10 0.017 18 360 7.43 10.42 57.9 347.93 348.79 24.17 2.95 5.093 8.85 57.5
32090 H05S122.1 H05S121 347.06 340.94 371.90 0.017 18 360 7.64 10.42 57.9 341.81 342.72 30.09 3.05 5.240 8.85 59.2
32089 H05S121.1 H05S120 340.94 334.82 356.80 0.017 18 360 7.64 10.42 57.9 335.69 336.60 21.11 3.05 5.240 8.85 59.2
32088 H05S120.1 H05S158 334.82 328.70 346.70 0.017 18 360 7.64 10.42 57.9 329.57 330.48 17.13 3.05 5.240 8.85 59.2
32126 H05S158.1 H05S157 328.70 322.58 338.00 0.017 18 360 7.51 10.57 58.7 323.46 324.34 14.54 3.05 5.240 8.85 59.2
32125 H05S157.1 H05S156 322.58 318.85 341.60 0.016 18 235 7.70 10.36 57.5 319.71 320.64 21.89 3.05 5.239 8.55 61.3

5544249 H05S156.1 H05S227 318.85 318.40 344.00 0.017 21 26 6.21 11.27 53.7 319.34 319.94 24.66 3.08 5.264 13.41 39.3
5544270 H05S227.1 H05S228 318.40 318.23 344.00 0.020 21 9 5.54 12.37 58.9 319.26 319.74 24.74 3.08 5.264 14.49 36.3
5544271 H05S228.1 H05S226 318.23 310.83 333.20 0.013 21 575 7.73 12.16 57.9 311.84 312.77 21.36 4.22 7.214 11.62 62.1 Stone Creek #2
5544251 H05S226.1 H05S225 310.83 310.66 333.00 0.020 21 9 7.83 12.02 57.3 311.66 312.62 21.34 4.22 7.214 14.49 49.8

32122 H05S225.1 H05S153 310.66 307.53 327.50 0.015 21 214 7.46 12.52 59.6 308.57 309.44 18.93 4.22 7.213 12.40 58.2
32121 H05S153.1 H05S152 307.53 303.07 324.10 0.012 21 360 7.63 12.29 58.5 304.09 305.00 20.01 4.22 7.211 11.40 63.3

5543808 H05S152.1 H05S220 303.07 301.68 325.10 0.014 21 100 7.32 12.73 60.6 302.74 303.57 22.36 4.22 7.211 12.07 59.7
32120 H05S220.1 H05S151 301.68 298.60 319.60 0.012 21 260 7.35 12.68 60.4 299.66 300.50 19.94 4.22 7.208 11.15 64.6

5544208 H05S151.1 H05S222 298.60 296.81 320.20 0.012 21 145 6.19 14.94 71.1 298.06 298.65 22.15 4.22 7.209 11.39 63.3
5544214 H05S222.1 H05S223 296.81 294.29 317.76 0.007 21 336 6.19 14.93 71.1 295.53 296.13 22.23 4.22 7.210 8.87 81.3
5544215 H05S223.1 G05S216 294.29 292.10 312.70 0.008 21 292 6.33 14.59 69.5 293.32 293.94 19.38 4.22 7.211 8.88 81.2
5544213 G05S216.1 G05S217 292.10 287.05 304.00 0.029 21 175 7.30 12.77 60.8 288.11 288.94 15.89 4.22 7.211 17.41 41.4

26040 G05S217.1 G05S170 287.05 285.21 300.20 0.012 21 150 6.05 15.34 73.0 286.49 287.06 13.71 4.22 7.212 11.33 63.7
26039 G05S170.1 G05S169 285.21 280.75 297.80 0.012 21 360 7.68 15.35 73.1 282.03 282.95 15.77 5.34 9.243 11.40 81.1 Stone Creek #3
26038 G05S169.1 G05S168 280.75 276.34 297.80 0.012 21 355 7.68 15.36 73.1 277.62 278.54 20.18 5.34 9.245 11.42 81.0
26037 G05S168.1 G05S167 276.34 271.79 290.80 0.012 21 367 7.68 15.36 73.1 273.07 273.99 17.73 5.34 9.246 11.40 81.1
26036 G05S167.1 G05S166 271.79 267.33 285.30 0.012 21 360 7.56 15.48 73.7 268.62 269.51 16.68 5.34 9.246 11.40 81.1
26047 G05S166.1 G05S178 267.33 263.01 281.00 0.012 21 360 7.56 15.48 73.7 264.30 265.19 16.70 5.34 9.246 11.22 82.4
26048 G05S178.1 G05S179 263.01 258.69 276.70 0.012 21 360 7.16 16.56 78.9 260.07 260.87 16.63 5.34 9.243 11.22 82.4
26049 G05S179.1 G05S180 258.69 255.09 287.10 0.010 21 360 7.49 15.90 75.7 256.42 257.29 30.69 5.42 9.303 10.24 90.8 Begin 3Roots Diversion
26064 G05S180.1 G05S201 255.09 250.82 281.80 0.012 21 356 7.52 15.58 74.2 252.12 253.00 29.68 5.42 9.304 11.22 82.9
26065 G05S201.1 G05S202 250.82 246.50 274.50 0.012 21 360 7.57 15.58 74.2 247.80 248.69 26.70 5.47 9.362 11.22 83.4
26066 G05S202.1 G05S203 246.50 242.18 268.20 0.012 21 360 7.57 15.58 74.2 243.48 244.37 24.72 5.47 9.362 11.22 83.4
26067 G05S203.1 G05S204 242.18 237.86 263.90 0.012 21 360 7.57 21.79 103.8 239.68 240.57 24.22 5.47 9.362 11.22 83.4
26085 G05S204.1 G06S7 237.86 233.52 250.50 0.012 21 361 7.89 38.50 183.3 236.73 237.70 13.77 5.47 9.346 11.23 83.2
26084 G06S7.1 G06S4 233.52 228.68 243.50 0.014 21 355 7.43 61.45 292.6 233.80 234.66 9.70 5.47 9.258 11.96 77.4
26083 G06S4.1 G06S3 228.68 223.43 234.40 0.020 27 269 7.12 96.74 358.3 231.49 232.28 2.91 10.20 17.646 27.97 63.1
26082 G06S3.1 G06S2 223.43 221.33 244.30 0.007 27 280 7.41 92.66 343.2 229.05 229.91 15.25 10.62 18.288 17.34 105.5

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 49 - CARROLL CANYON
2050 WWF AS-BUILT

To be abandoned
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CCTS flowing into
3Roots Project

Delta = 8.388 mgd = MMTS Flow into
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL. DEPTH AVG. MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL. EL. EGL. EL. BELOW RIM FLOW FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (MGD) (%)

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 49 - CARROLL CANYON
2050 WWF AS-BUILT

26081 G06S2.1 G06S1 221.33 218.99 235.00 0.008 27 312 7.43 88.27 326.9 226.35 227.20 8.65 10.62 18.262 17.34 105.3
26080 G06S1.1 F06S52 218.99 215.84 239.80 0.008 27 420 7.44 82.81 306.7 222.74 223.60 17.06 10.62 18.240 17.34 105.2
20645 F06S52.1 F06S51 215.84 212.99 235.00 0.007 27 380 7.41 77.84 288.3 219.48 220.33 15.52 10.62 18.218 17.34 105.1
20644 F06S51.1 F06S50 212.99 210.98 231.00 0.008 27 268 7.33 74.00 274.1 217.15 217.98 13.85 10.62 18.199 17.34 105.0 End 3Roots Diversion
20643 F06S50.1 F06S49 210.98 210.18 227.20 0.007 27 107 7.37 71.68 265.5 216.15 217.00 11.05 10.62 18.187 17.34 104.9
20642 F06S49.1 F06S48 210.18 207.33 214.30 0.007 27 380 7.69 65.40 242.2 212.78 213.70 1.52 10.91 18.477 17.34 106.6 3Roots #1
20641 F06S48.1 F06S47 207.33 201.31 214.30 0.016 24 381 9.30 59.63 248.5 206.28 207.62 8.02 10.91 18.469 18.38 100.5
20635 F06S47.1 F06S42 201.31 195.37 215.40 0.016 24 380 8.56 53.02 220.9 199.79 200.93 15.61 10.91 18.463 18.28 101.0
20634 F06S42.1 F06S41 195.37 193.10 206.10 0.009 24 246 9.53 30.50 127.1 195.64 197.05 10.46 10.91 18.462 14.05 131.4
20632 F06S41.1 F06S39 193.10 188.47 199.50 0.023 24 204 9.49 41.95 174.8 191.97 193.36 7.53 10.91 18.458 22.03 83.8
20629 F06S39.1 F06S36 188.47 181.56 193.60 0.016 24 440 9.50 33.73 140.6 184.37 185.77 9.23 10.91 18.459 18.33 100.7
20622 F06S36.1 F06S30 181.56 175.61 192.60 0.016 24 376 9.57 26.63 111.0 177.83 179.25 14.77 10.91 18.455 18.40 100.3
20623 F06S30.1 F06S31 175.61 169.49 188.50 0.016 24 376 9.68 21.60 90.0 171.29 172.75 17.21 10.97 18.523 18.66 99.3
20624 F06S31.1 F06S32 169.49 165.44 182.40 0.011 27 372 8.69 21.10 78.1 167.20 168.37 15.20 10.97 18.520 20.89 88.7
20625 F06S32.1 F06S33 165.44 161.31 177.30 0.011 27 376 8.40 21.95 81.3 163.14 164.24 14.16 10.97 18.521 20.98 88.3
20626 F06S33.1 F06S34 161.31 157.65 171.70 0.010 27 360 8.49 21.82 80.8 159.47 160.59 12.23 10.97 18.522 20.19 91.7
20597 F06S34.1 F06S7 157.65 153.95 167.00 0.010 27 370 8.62 21.38 79.2 155.73 156.89 11.27 10.97 18.521 20.02 92.5
20598 F06S7.1 F06S8 153.95 149.80 163.10 0.011 27 386 9.01 20.46 75.8 151.51 152.77 11.60 10.97 18.523 20.76 89.2
20599 F06S8.1 F06S9 149.80 144.22 162.20 0.014 27 385 8.36 26.28 97.3 146.41 147.50 15.79 11.48 19.210 24.10 79.7 3Roots #2
20600 F06S9.1 E06S91 144.22 140.44 157.40 0.010 27 390 8.33 26.36 97.6 142.64 143.72 14.76 11.48 19.189 19.71 97.4
16390 E06S91.1 E06S90 140.44 136.83 150.80 0.010 27 372 8.36 25.99 96.3 139.00 140.08 11.80 11.56 19.272 19.72 97.7
16389 E06S90.1 E06S89 136.83 133.67 149.70 0.010 27 326 8.43 25.27 93.6 135.78 136.88 13.92 11.56 19.257 19.71 97.7
16388 E06S89.1 E06S88 133.67 128.79 145.80 0.010 27 496 8.41 25.49 94.4 130.91 132.01 14.89 11.56 19.233 19.86 96.8
16384 E06S88.1 E06S81 128.79 125.90 145.80 0.010 27 294 8.41 25.19 93.3 128.00 129.10 17.80 11.56 19.217 19.85 96.8
16383 E06S81.1 E06S68 125.90 122.06 143.10 0.010 27 391 8.37 25.08 92.9 124.15 125.24 18.95 11.56 19.196 19.84 96.8
16370 E06S68.1 E06S65 122.06 119.59 137.60 0.010 27 251 8.41 24.30 90.0 121.62 122.71 15.99 11.62 19.262 19.86 97.0
16376 E06S65.1 E06S77 119.59 114.28 136.30 0.010 27 540 8.78 22.75 84.3 116.18 117.37 20.12 11.65 19.288 19.85 97.2
16378 E06S77.1 E06S76 114.28 111.77 131.80 0.013 27 187 8.34 26.86 99.5 114.01 115.09 17.79 11.69 19.342 23.19 83.4
16379 E06S76.1 E06S75 111.77 108.36 125.40 0.010 27 341 8.46 26.33 97.5 110.55 111.67 14.85 11.69 19.332 20.02 96.6
16351 E06S75.1 E06S51 108.36 105.06 121.10 0.010 27 330 8.33 27.02 100.1 107.31 108.39 13.79 11.69 19.325 20.02 96.5
16350 E06S51.1 E06S50 105.06 102.20 118.20 0.010 27 286 8.41 26.56 98.4 104.41 105.51 13.79 11.69 19.319 20.02 96.5
16349 E06S50.1 E06S49 102.20 98.46 123.50 0.010 27 367 8.35 27.05 100.2 100.71 101.80 22.79 11.69 19.309 20.21 95.5
16348 E06S49.1 E06S47 98.46 94.93 111.90 0.010 27 365 8.40 26.90 99.6 97.17 98.27 14.73 11.69 19.301 19.69 98.0
16345 E06S47.1 E06S42 94.93 90.94 107.90 0.010 27 390 8.24 27.84 103.1 93.26 94.32 14.64 11.72 19.335 20.25 95.5
16340 E06S42.1 E06S41 90.94 87.93 104.00 0.010 27 301 8.36 26.35 97.6 90.13 91.21 13.87 11.96 19.619 20.02 98.0
16339 E06S41.1 E06S103 87.93 84.16 104.20 0.011 27 352 8.73 23.39 86.6 86.11 87.29 18.09 12.49 20.296 20.72 98.0
16397 E06S103.1 E06S102 84.16 82.30 104.20 0.008 30 248 7.91 22.63 75.4 84.19 85.16 20.01 12.49 20.296 22.96 88.4
16396 E06S102.1 E06S101 82.30 79.67 93.70 0.007 30 356 8.17 21.95 73.2 81.50 82.54 12.20 12.49 20.304 22.79 89.1
12318 E06S101.1 D06S51 79.67 77.04 97.00 0.009 30 304 7.42 24.90 83.0 79.12 79.97 17.89 12.49 20.301 24.66 82.3
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL. DEPTH AVG. MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL. EL. EGL. EL. BELOW RIM FLOW FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (MGD) (%)

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 49 - CARROLL CANYON
2050 WWF AS-BUILT

12317 D06S51.1 D06S52 77.04 74.88 94.90 0.007 30 332 7.41 24.97 83.2 76.96 77.81 17.94 12.51 20.314 21.39 95.0
12358 D06S52.1 D06S124 74.88 72.71 92.70 0.006 30 335 7.39 24.95 83.2 74.79 75.64 17.91 12.51 20.304 21.34 95.1
12310 D06S124.1 D06S125 72.71 71.25 86.30 0.006 30 225 7.42 24.70 82.3 73.31 74.16 12.99 12.51 20.306 21.36 95.1
12309 D06S125.1 D06S129 71.25 69.00 89.00 0.006 30 347 7.44 24.61 82.0 71.05 71.91 17.95 12.53 20.318 21.35 95.2
12308 D06S129.1 D06S127 69.00 66.75 78.80 0.007 30 345 7.42 24.68 82.3 68.81 69.66 9.99 12.52 20.310 21.41 94.9
12307 D06S127.1 D06S126 66.75 64.51 82.50 0.006 30 345 7.42 24.65 82.2 66.56 67.42 15.94 12.52 20.306 21.36 95.1
12306 D06S126.1 D06S130 64.51 62.17 82.20 0.006 30 361 7.42 24.60 82.0 64.22 65.08 17.98 12.52 20.300 21.35 95.1
12304 D06S130.1 D06S37 62.17 59.79 76.80 0.007 30 365 7.42 24.58 81.9 61.84 62.69 14.96 12.56 20.353 21.41 95.1
12303 D06S37.1 D06S36 59.79 57.77 82.80 0.006 30 311 7.45 24.26 80.9 59.79 60.65 23.01 12.57 20.361 21.37 95.3
12302 D06S36.1 D06S131 57.77 55.77 68.80 0.006 30 308 7.80 22.99 76.6 57.69 58.63 11.11 12.57 20.363 21.36 95.3
12300 D06S131.1 D06S33 55.77 50.30 69.30 0.018 30 308 10.84 17.22 57.4 51.74 53.56 17.57 12.57 20.363 35.33 57.6
12299 D06S33.1 D06S31 50.30 44.84 56.80 0.018 30 308 7.43 25.00 83.3 46.92 47.78 9.88 12.57 20.359 35.30 57.7
12298 D06S31.1 D06S32 44.84 42.53 55.50 0.007 30 355 7.42 25.03 83.4 44.62 45.47 10.88 12.56 20.347 21.39 95.1
12297 D06S32.1 D05S82 42.53 40.23 55.20 0.006 30 355 7.42 24.96 83.2 42.31 43.17 12.89 12.57 20.343 21.34 95.3
12244 D05S82.1 D05S83 40.23 38.21 54.20 0.007 30 310 7.41 24.94 83.1 40.29 41.14 13.91 12.57 20.337 21.40 95.0
12245 D05S83.1 D05S84 38.21 36.20 49.20 0.006 30 310 7.41 24.80 82.7 38.27 39.12 10.93 12.57 20.331 21.35 95.2
12246 D05S84.1 D05S86 36.20 34.18 45.20 0.007 30 310 7.40 24.72 82.4 36.24 37.09 8.96 12.58 20.346 21.40 95.1

6269194 D05S86.1 D05S95 34.18 32.46 45.20 0.006 30 265 7.40 24.42 81.4 34.50 35.35 10.71 12.58 20.346 21.36 95.3
12248 D05S95.1 D05S94 32.46 30.77 43.80 0.007 30 260 7.49 23.99 80.0 32.77 33.64 11.03 12.58 20.353 21.38 95.2
12249 D05S94.1 D05S93 30.77 29.55 40.60 0.005 33 255 7.31 22.46 68.1 31.42 32.25 9.18 12.58 20.353 23.65 86.1
12224 D05S93.1 D05S61 29.55 27.51 37.50 0.006 33 348 7.57 21.79 66.0 29.33 30.22 8.17 12.58 20.352 26.17 77.8
12225 D05S61.1 D05S62 27.51 16.56 37.60 0.115 33 95 19.01 10.64 32.3 17.45 23.06 20.15 12.59 20.360 116.06 17.5
12223 D05S62.1 D05S63 16.56 14.09 36.10 0.088 33 28 19.20 10.57 32.0 14.97 20.70 21.13 12.59 20.360 101.53 20.1

TOTAL LENGTH (MILES): 6.26 LENGTH OF PIPE - d/D < 50% (MILES):      0.15 LENGTH OF PIPE - Q/CAP < 50% (MILES):      0.26
LENGTH WEIGHTED Q/CAP: 83.9 LENGTH OF PIPE - d/D 50 - 75% (MILES):  2.10 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES):  1.26
LENGTH WEIGHTED d/D: 102.3 LENGTH OF PIPE - d/D 75 - 100% (MILES): 2.75 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 3.99
LENGTH WEIGHTED HGL BELOW RIM (FT): 17.57 LENGTH OF PIPE - d/D > 100% (MILES):    1.25 LENGTH OF PIPE - Q/CAP > 100% (MILES):    0.75

 9/25/2018 3 \\artic\eng\537012\City of San Diego\2018-11-09 Year 2050 City model run\TS 049 Carroll Canyon 2050 WWF - Copy for Report.XLSX
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL EL. EGL EL. BELOW RIM FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)

25795 G04S285.1 G04S284 390.41 388.54 411.50 0.005 11 359 2.48 3.48 31.6 388.83 388.93 22.67 0.29 1.32 21.8
25807 G04S284.1 G04S301 388.54 384.56 408.60 0.006 14 663 2.39 3.22 23.0 384.83 384.92 23.77 0.29 2.69 10.7
25810 G04S301.1 G04S323 384.56 382.60 406.60 0.007 14 290 2.28 3.58 25.6 382.90 382.98 23.70 0.32 2.86 11.2
25832 G04S323.1 G04S324 382.60 381.18 405.20 0.005 14 312 1.16 5.89 42.1 381.67 381.69 23.53 0.32 2.34 13.6
25833 G04S324.1 G04S326 381.18 380.68 399.70 0.002 14 331 1.77 5.87 41.9 381.17 381.22 18.53 0.49 1.35 35.9
25834 G04S326.1 G04S327 380.68 380.31 395.30 0.002 14 246 2.16 5.05 36.1 380.73 380.80 14.57 0.49 1.35 36.0
25835 G04S327.1 G04S328 380.31 379.23 387.20 0.003 14 417 1.58 6.38 45.5 379.76 379.80 7.44 0.48 1.77 27.4
25793 G04S328.1 G04S278 379.23 378.63 387.60 0.002 15 399 1.85 6.40 42.7 379.16 379.22 8.44 0.60 1.62 36.9
25791 G04S278.1 G04S277 378.63 378.17 388.20 0.002 15 306 1.84 6.47 43.1 378.71 378.76 9.49 0.60 1.62 37.3
25790 G04S277.1 G04S272 378.17 377.66 387.70 0.002 15 337 1.64 7.24 48.2 378.26 378.31 9.44 0.62 1.62 38.1
25776 G04S272.1 G04S271 377.66 377.57 387.60 0.002 15 60 3.39 5.84 39.0 378.06 378.23 9.54 0.97 1.62 59.9
25777 G04S271.1 G04S269 377.57 376.25 387.60 0.165 15 8 1.19 18.33 122.2 377.78 377.80 9.82 0.98 16.96 5.8

36737 I04S79.1 I04S76 457.23 456.63 476.60 0.004 12 151 1.14 1.78 14.9 456.78 456.80 19.82 0.05 1.45 3.7
36736 I04S76.1 H04S232 456.63 455.83 472.80 0.004 12 199 1.41 1.63 13.6 455.97 456.00 16.83 0.06 1.46 4.0
31870 H04S232.1 H04S231 455.83 455.45 463.50 0.007 11 53 1.13 1.97 17.9 455.61 455.63 7.89 0.06 1.55 3.8
31866 H04S231.1 H04S234 455.45 454.43 467.40 0.003 11 296 1.35 1.82 16.5 454.58 454.61 12.82 0.06 1.07 5.8
31859 H04S234.1 H04S235 454.43 453.54 467.50 0.005 11 185 1.08 2.14 19.5 453.72 453.74 13.78 0.06 1.27 4.9
31860 H04S235.1 H04S237 453.54 453.03 467.50 0.003 11 167 1.56 1.80 16.4 453.18 453.22 14.32 0.07 1.01 7.1
31856 H04S237.1 H04S238 453.03 452.54 462.50 0.007 11 73 0.84 3.47 31.5 452.83 452.84 9.67 0.07 1.50 4.8
31853 H04S238.1 H04S239 452.54 451.93 459.90 0.002 11 249 1.84 3.14 28.6 452.19 452.24 7.71 0.19 0.90 20.5
31855 H04S239.1 H04S219 451.93 451.74 458.70 0.006 11 30 1.94 3.58 32.5 452.04 452.10 6.66 0.23 1.45 16.1
31842 H04S219.1 H04S216 451.74 450.85 457.90 0.004 11 225 2.38 3.22 29.3 451.12 451.21 6.78 0.25 1.15 21.6
31836 H04S216.1 H04S215 450.85 450.60 456.60 0.008 11 33 2.57 3.06 27.8 450.85 450.96 5.75 0.25 1.59 15.6
31806 H04S215.1 H04S180 450.60 447.17 455.20 0.016 11 216 2.66 3.02 27.5 447.42 447.53 7.78 0.25 2.30 11.0
31805 H04S180.1 H04S179 447.17 446.76 454.80 0.011 11 38 2.24 3.54 32.2 447.05 447.13 7.75 0.27 1.90 14.1
31802 H04S179.1 H04S177 446.76 445.48 453.50 0.005 11 256 2.45 3.40 30.9 445.76 445.86 7.74 0.27 1.29 21.3
31799 H04S177.1 H04S176 445.48 444.01 450.00 0.008 11 186 2.14 3.75 34.1 444.32 444.39 5.68 0.27 1.62 16.9
31798 H04S176.1 H04S168 444.01 443.69 450.00 0.005 11 70 2.17 3.85 35.0 444.01 444.09 5.99 0.29 1.23 23.5
31796 H04S168.1 H04S167 443.69 442.85 450.90 0.004 11 209 2.50 3.48 31.7 443.14 443.24 7.76 0.29 1.16 25.0
31795 H04S167.1 H04S166 442.85 425.30 450.30 0.358 11 49 1.29 5.75 52.2 425.78 425.80 24.52 0.29 10.93 2.7
31791 H04S166.1 H04S323 425.30 424.04 444.00 0.002 14 534 1.23 8.98 64.1 424.79 424.81 19.21 0.58 1.69 34.1
31936 H04S323.1 H04S320 424.04 424.03 437.00 0.000 14 330 2.97 4.53 32.4 424.41 424.54 12.59 0.57 0.19 300.6
31931 H04S320.1 H04S317 424.03 421.67 442.70 0.012 14 205 2.58 5.66 40.4 422.14 422.24 20.56 0.67 3.73 18.1
31930 H04S317.1 H04S327 421.67 419.90 437.90 0.003 14 520 1.85 7.38 52.7 420.52 420.57 17.38 0.67 2.03 33.3
31925 H04S327.1 H04S311 419.90 418.45 440.50 0.003 14 426 2.98 7.38 52.7 419.07 419.20 21.43 1.10 2.03 54.2
31923 H04S311.1 H04S286 418.45 417.09 439.10 0.003 14 400 2.94 7.46 53.3 417.71 417.85 21.39 1.10 2.03 54.1
31898 H04S286.1 H04S285 417.09 415.68 440.70 0.003 14 426 3.01 7.29 52.1 416.29 416.43 24.41 1.10 2.00 54.9
31896 H04S285.1 H04S283 415.68 414.28 438.30 0.003 14 400 2.88 7.62 54.4 414.92 415.04 23.38 1.09 2.05 53.3
31895 H04S283.1 H04S281 414.28 413.38 434.40 0.005 14 180 3.07 8.75 62.5 414.11 414.26 20.29 1.37 2.46 55.8

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 42 - MIRA MESA
2050 WWF ALTERNATIVE 2

 6/16/2015 1 W:\ICM\Trunk Sewers\TS 042\Mira Mesa Trunk Sewer Improvement\TS042_2015_-_2050_WWF_-_Alternative_2.xlsx



FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL EL. EGL EL. BELOW RIM FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 42 - MIRA MESA
2050 WWF ALTERNATIVE 2

31893 H04S281.1 H04S279 413.38 412.48 431.50 0.005 14 179 3.77 8.77 62.6 413.21 413.43 18.29 1.70 2.46 69.0
31891 H04S279.1 G04S250 412.48 410.82 422.80 0.005 14 332 3.75 8.77 62.7 411.55 411.77 11.25 1.70 2.46 69.2
25765 G04S250.1 G04S248 410.82 409.93 419.90 0.005 14 178 4.17 8.03 57.4 410.60 410.87 9.30 1.71 2.46 69.7
25764 G04S248.1 G04S246 409.93 406.72 418.70 0.035 14 92 7.55 5.09 36.3 407.14 408.03 11.56 1.71 6.49 26.4
25762 G04S246.1 G04S245 406.72 395.96 414.00 0.036 14 299 7.63 5.06 36.2 396.38 397.29 17.62 1.72 6.59 26.1
25760 G04S245.1 G04S243 395.96 377.75 402.80 0.043 14 426 2.41 17.01 121.5 379.17 379.26 23.63 1.73 7.18 24.1

31748 H04S121.1 H04S120 456.94 447.92 468.90 0.153 10 59 4.51 3.56 35.6 448.22 448.53 20.68 0.51 5.54 9.2
31746 H04S120.1 H04S118 447.92 443.11 464.10 0.015 14 321 3.44 3.71 26.5 443.42 443.60 20.68 0.50 4.25 11.9
31745 H04S118.1 H04S117 443.11 437.11 455.10 0.015 14 400 3.77 3.71 26.5 437.42 437.64 17.68 0.55 4.25 13.0
31744 H04S117.1 H04S51 437.11 431.11 443.10 0.015 14 400 3.32 4.06 29.0 431.45 431.62 11.65 0.55 4.25 13.0
31683 H04S51.1 H04S50 431.11 430.79 441.80 0.019 14 17 1.70 6.66 47.5 431.35 431.39 10.46 0.55 4.77 11.6
31681 H04S50.1 H04S49 430.79 430.24 444.20 0.002 14 268 3.13 5.09 36.3 430.66 430.82 13.54 0.71 1.57 45.1
31680 H04S49.1 H04S48 430.24 430.02 444.00 0.014 14 16 2.62 5.81 41.5 430.50 430.61 13.50 0.71 4.07 17.4
31678 H04S48.1 H04S47 430.02 429.16 450.20 0.004 14 243 2.38 6.33 45.2 429.69 429.78 20.51 0.72 2.07 34.9
31676 H04S47.1 H04S46 429.16 428.48 449.50 0.003 14 259 2.55 6.14 43.9 428.99 429.09 20.51 0.74 1.78 41.7
31674 H04S46.1 H04S45 428.48 427.60 447.60 0.003 14 258 2.70 6.24 44.6 428.12 428.23 19.48 0.80 2.03 39.6
31673 H04S45.1 H03S400 427.60 426.43 446.40 0.003 14 346 2.77 6.22 44.4 426.95 427.07 19.45 0.82 2.02 40.7
31582 H03S400.1 H03S399 426.43 425.07 439.10 0.003 14 400 2.74 6.29 44.9 425.59 425.71 13.51 0.82 2.03 40.6
31581 H03S399.1 H03S398 425.07 423.71 429.70 0.003 14 400 2.77 6.29 44.9 424.24 424.35 5.47 0.83 2.03 41.2
31580 H03S398.1 H03S397 423.71 422.36 431.40 0.003 14 400 2.66 6.49 46.4 422.90 423.01 8.50 0.83 2.02 41.3
31574 H03S397.1 H03S384 422.36 420.99 429.00 0.003 14 402 2.66 6.75 48.2 421.55 421.66 7.45 0.88 2.03 43.2
31573 H03S384.1 H03S383 420.99 419.42 433.40 0.003 14 460 2.98 6.45 46.1 419.96 420.09 13.44 0.93 2.03 45.6
31570 H03S383.1 H03S373 419.42 417.87 436.90 0.004 14 400 2.33 7.82 55.9 418.52 418.61 18.38 0.93 2.16 42.8
31567 H03S373.1 H03S366 417.87 416.73 433.70 0.003 14 390 2.98 7.38 52.7 417.34 417.48 16.36 1.10 1.88 58.4
25467 H03S366.1 G03S263 416.73 415.37 427.40 0.003 14 400 2.90 7.53 53.8 416.00 416.13 11.40 1.10 2.03 54.1
25463 G03S263.1 G03S264 415.37 414.55 427.40 0.003 14 240 2.98 7.53 53.8 415.18 415.32 12.22 1.13 2.03 55.5
25462 G03S264.1 G03S265 414.55 414.01 423.00 0.003 14 160 3.63 6.49 46.4 414.55 414.75 8.45 1.14 2.02 56.3
25461 G03S265.1 G03S267 414.01 388.66 428.40 0.253 14 100 1.98 10.98 78.4 389.58 389.64 38.82 1.14 17.49 6.5

31529 H03S344.1 H03S343 402.69 401.50 409.50 0.006 12 198 3.36 5.82 48.5 401.98 402.16 7.52 0.82 1.79 45.9
31530 H03S343.1 H03S339 401.50 399.40 407.40 0.006 12 350 3.30 5.88 49.0 399.89 400.06 7.51 0.82 1.78 45.7
31531 H03S339.1 H03S338 399.40 398.25 406.30 0.006 12 192 3.37 5.88 49.0 398.74 398.92 7.56 0.83 1.78 46.8
31540 H03S338.1 H03S337 398.25 397.42 405.40 0.006 12 138 2.87 6.69 55.7 397.98 398.11 7.42 0.83 1.79 46.7
25421 H03S337.1 G03S229 397.42 396.62 402.60 0.003 14 268 2.53 6.87 49.1 397.19 397.29 5.41 0.85 1.90 44.9
25420 G03S229.1 G03S228 396.62 395.80 405.80 0.003 14 273 2.84 6.54 46.7 396.35 396.47 9.46 0.90 1.90 47.1
25419 G03S228.1 G03S226 395.80 394.99 410.00 0.003 15 269 2.08 8.01 53.4 395.66 395.73 14.34 0.90 2.29 39.1
25516 G03S226.1 G03S225 394.99 394.74 409.70 0.002 14 125 2.41 7.89 56.3 395.40 395.49 14.30 0.96 1.55 62.0
25416 G03S225.1 G03S224 394.74 394.37 409.70 0.003 15 148 1.68 10.19 68.0 395.22 395.26 14.48 0.96 2.09 46.1
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL EL. EGL EL. BELOW RIM FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 42 - MIRA MESA
2050 WWF ALTERNATIVE 2

25353 G03S127.1 G03S165 401.65 401.00 412.00 0.005 15 130 -0.01 2.23 14.9 401.19 401.19 10.81 0.00 2.95 0.0
25352 G03S165.1 G03S160 401.00 400.26 412.30 0.003 15 224 1.27 2.40 16.0 400.46 400.48 11.84 0.10 2.40 4.3
25347 G03S160.1 G03S158 400.26 399.47 409.50 0.003 15 241 1.50 2.40 16.0 399.67 399.70 9.83 0.12 2.39 5.1
25344 G03S158.1 G03S157 399.47 399.29 410.30 0.003 15 55 1.50 2.40 16.0 399.49 399.53 10.81 0.12 2.39 5.1
25345 G03S157.1 G03S156 399.29 398.17 410.20 0.003 15 338 1.53 2.36 15.7 398.37 398.40 11.83 0.12 2.40 5.1
25346 G03S156.1 G03S155 398.17 396.88 407.90 0.004 15 368 1.36 2.55 17.0 397.09 397.12 10.81 0.12 2.47 4.9
25367 G03S155.1 G03S154 396.88 396.19 407.90 0.003 15 266 0.30 7.59 50.6 396.82 396.82 11.08 0.12 2.13 5.8

30975 H02S261.1 H02S262 416.09 415.06 427.10 0.004 11 258 1.69 3.19 29.0 415.33 415.37 11.77 0.17 1.15 15.0
30989 H02S262.1 H02S277 415.06 413.66 429.70 0.004 11 350 1.94 3.22 29.3 413.93 413.99 15.77 0.20 1.15 17.5
30988 H02S277.1 H02S275 413.66 413.45 429.70 0.004 11 55 1.97 3.19 29.0 413.72 413.78 15.98 0.20 1.13 17.9
30986 H02S275.1 H02S274 413.45 412.37 430.40 0.004 11 267 1.59 3.71 33.7 412.68 412.72 17.72 0.20 1.16 17.3
31275 H02S274.1 H03S90 412.37 411.82 432.80 0.004 11 135 2.44 3.36 30.5 412.10 412.19 20.70 0.27 1.17 23.1
31273 H03S90.1 H03S89 411.82 409.33 426.30 0.008 11 329 2.30 3.49 31.8 409.62 409.70 16.68 0.27 1.59 16.9
31272 H03S89.1 H03S88 409.33 407.60 424.60 0.005 11 346 2.30 3.49 31.7 407.89 407.97 16.71 0.27 1.29 20.7
31271 H03S88.1 H03S11 407.60 406.47 422.50 0.005 11 226 1.70 4.38 39.8 406.83 406.88 15.67 0.27 1.29 20.7
31622 H03S11.1 H03S10 406.47 406.11 416.10 0.006 11 62 2.21 5.15 46.8 406.54 406.61 9.56 0.43 1.39 31.1
31268 H03S10.1 H03S9 406.11 405.90 421.90 0.003 11 66 2.28 5.14 46.7 406.33 406.41 15.57 0.45 1.03 43.3
31269 H03S9.1 H03S7 405.90 405.33 421.30 0.003 11 178 2.22 5.25 47.7 405.77 405.85 15.53 0.45 1.03 43.1
31264 H03S7.1 H03S6 405.33 404.72 419.70 0.003 11 190 2.24 5.33 48.5 405.17 405.24 14.54 0.46 1.03 44.5
31228 H03S6.1 H03S5 404.72 403.48 417.50 0.003 11 389 2.37 5.21 47.4 403.92 404.00 13.58 0.47 1.03 45.6
31229 H03S5.1 H03S21 403.48 402.66 417.50 0.003 12 256 1.70 6.78 56.5 403.23 403.27 14.27 0.50 1.30 38.5
31231 H03S21.1 H03S22 402.66 401.86 412.90 0.003 12 252 2.59 6.82 56.8 402.43 402.53 10.47 0.77 1.30 59.5
31232 H03S22.1 G03S151 401.86 401.08 409.10 0.003 12 243 3.37 5.62 46.9 401.55 401.72 7.55 0.79 1.30 60.2
25374 G03S151.1 G03S152 401.08 399.15 406.20 0.007 15 267 2.86 5.82 38.8 399.64 399.76 6.57 0.81 3.55 22.9
25365 G03S152.1 G03S153 399.15 398.61 404.60 0.005 15 100 3.38 5.82 38.8 399.09 399.27 5.51 0.96 3.07 31.4
25366 G03S153.1 G03S154 398.61 396.19 407.90 0.023 15 106 2.39 7.59 50.6 396.82 396.91 11.08 0.96 6.31 15.3

25368 G03S154.1 G03S146 396.19 395.51 406.50 0.003 15 261 2.68 7.61 50.8 396.14 396.25 10.36 1.08 2.13 50.8
25369 G03S146.1 G03S145 395.51 394.88 403.90 0.003 15 245 2.54 7.95 53.0 395.54 395.64 8.36 1.08 2.12 51.1
25371 G03S145.1 G03S224 394.88 394.37 409.70 0.003 15 196 1.91 10.20 68.0 395.22 395.28 14.48 1.09 2.13 51.3
25415 G03S224.1 G03S223 394.37 393.36 402.40 0.003 18 388 3.13 10.18 56.5 394.21 394.36 8.19 2.08 3.46 60.0
25414 G03S223.1 G03S222 393.36 392.69 410.70 0.003 18 259 3.71 8.90 49.4 393.43 393.65 17.27 2.09 3.45 60.5
25412 G03S222.1 G03S231 392.69 392.27 411.30 0.004 18 97 3.53 9.39 52.2 393.05 393.25 18.25 2.12 4.47 47.5
25431 G03S231.1 G03S242 392.27 390.43 428.40 0.003 18 541 3.53 9.37 52.1 391.21 391.40 37.19 2.12 3.96 53.5
25440 G03S242.1 G03S267 390.43 388.66 428.40 0.003 18 520 2.92 10.98 61.0 389.58 389.71 38.82 2.12 3.96 53.4

25454 G03S267.1 G03S270 388.66 386.87 394.90 0.004 20 447 3.26 13.34 66.7 387.98 388.15 6.92 3.24 5.69 56.9
25450 G03S270.1 G03S274 386.87 385.97 394.00 0.002 20 410 3.00 14.31 71.6 387.16 387.30 6.84 3.23 4.21 76.8
25634 G03S274.1 G04S155 385.97 385.06 405.10 0.002 20 486 3.01 14.46 72.3 386.26 386.40 18.83 3.28 3.89 84.4
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL EL. EGL EL. BELOW RIM FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 42 - MIRA MESA
2050 WWF ALTERNATIVE 2

25633 G04S155.1 G04S156 385.06 384.90 400.90 0.002 20 73 3.29 14.46 72.3 386.11 386.27 14.79 3.59 4.21 85.2
25611 G04S156.1 G04S157 384.90 384.50 407.50 0.002 20 188 3.32 14.35 71.7 385.70 385.87 21.80 3.59 4.15 86.5
25610 G04S157.1 G04S364 384.50 383.94 409.90 0.002 20 250 3.29 14.55 72.7 385.15 385.32 24.75 3.60 4.26 84.6
25609 G04S364.1 G04S159 383.94 383.84 407.80 0.002 20 45 3.35 14.49 72.5 385.05 385.22 22.75 3.66 4.24 86.3
25607 G04S159.1 G04S367 383.84 383.33 412.30 0.002 20 235 3.42 14.21 71.1 384.51 384.70 27.79 3.66 4.19 87.3
25604 G04S367.1 G04S164 383.33 382.97 415.00 0.002 20 158 3.57 13.65 68.3 384.11 384.30 30.89 3.66 4.29 85.2
25696 G04S164.1 G04S167 382.97 382.77 418.80 0.002 21 89 3.64 13.26 63.1 383.87 384.08 34.93 3.76 4.85 77.4
25594 G04S167.1 G04S80 382.77 381.36 423.40 0.003 20 483 3.62 13.78 68.9 382.51 382.71 40.89 3.75 4.86 77.2
25593 G04S80.1 G04S202 381.36 380.57 422.60 0.002 24 462 3.00 14.28 59.5 381.76 381.90 40.84 3.75 6.05 62.0
25723 G04S202.1 G04S216 380.57 379.65 411.70 0.002 23 540 3.22 13.74 59.7 380.79 380.96 30.91 3.75 5.39 69.5
25732 G04S216.1 G04S227 379.65 379.04 411.70 0.002 24 360 3.33 13.02 54.2 380.12 380.30 31.58 3.74 6.02 62.2
25729 G04S227.1 G04S237 379.04 378.78 401.80 0.002 24 155 3.88 11.54 48.1 379.74 379.98 22.06 3.74 5.99 62.5
25753 G04S237.1 G04S243 378.78 377.75 402.80 0.004 23 255 2.65 17.00 73.9 379.17 379.28 23.63 3.91 8.30 47.1

25758 G04S243.1 G04S266 377.75 377.10 384.10 0.001 29 520 3.12 16.86 58.1 378.50 378.66 5.60 5.56 8.56 65.0
25781 G04S266.1 G04S268 377.10 376.61 383.60 0.001 29 347 2.93 17.79 61.4 378.09 378.23 5.51 5.57 9.10 61.2

25778 G04S268.1 G04S269 376.61 376.25 387.60 0.001 29 290 2.82 18.33 63.2 377.78 377.90 9.82 5.57 8.53 65.2
26073 G04S269.1 G05S64 376.25 375.49 417.50 0.001 29 525 3.17 18.86 65.0 377.06 377.22 40.44 6.47 9.21 70.2
25934 G05S64.1 G05S62 375.49 374.80 386.80 0.001 29 550 3.18 18.84 65.0 376.37 376.53 10.43 6.47 8.58 75.4
25929 G05S62.1 G05S59 374.80 374.50 386.50 0.001 29 240 3.23 18.71 64.5 376.06 376.22 10.44 6.48 8.56 75.7
25930 G05S59.1 G05S32 374.50 373.81 410.80 0.001 30 550 3.20 18.53 61.8 375.35 375.51 35.45 6.55 9.39 69.7
25907 G05S32.1 G05S48 373.81 373.12 397.10 0.001 30 550 3.30 17.98 59.9 374.62 374.79 22.48 6.54 9.39 69.7
25915 G05S48.1 G05S46 373.12 372.52 411.50 0.001 30 485 5.11 12.99 43.3 373.60 374.01 37.90 6.73 9.32 72.1

Rehab Pt Repair Replace

TOTAL LENGTH (MILES): 6.92 LENGTH OF PIPE - d/D < 50% (MILES):      3.62 LENGTH OF PIPE - Q/CAP < 50% (MILES):      3.97
LENGTH WEIGHTED Q/CAP: 45.3 LENGTH OF PIPE - d/D 50 - 75% (MILES):  3.20 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES):  2.28
LENGTH WEIGHTED d/D: 48.3 LENGTH OF PIPE - d/D 75 - 100% (MILES): 0.02 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 0.61
LENGTH WEIGHTED HGL BELOW RIM (FT): 17.25 LENGTH OF PIPE - d/D > 100% (MILES):    0.08 LENGTH OF PIPE - Q/CAP > 100% (MILES):    0.06
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL. DEPTH AVG. MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL. EL. EGL. EL. BELOW RIM FLOW FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (MGD) (%)

5500180 F05S120.1 F05S39 272.00 236.66 242.50 0.099 12 357 5.04 4.27 35.6 237.02 237.41 5.48 0.41 0.817 7.25 11.3

20532 F05S39.1 F05S73 236.66 224.41 237.00 0.030 12 409 6.14 4.26 35.5 224.77 225.35 12.24 0.48 0.991 3.99 24.8

20564 F05S73.1 F05S72 224.00 212.00 235.00 0.015 15 800 4.43 4.87 32.5 212.41 212.71 22.59 0.48 0.989 5.11 19.4

20563 F05S72.1 F05S83 212.00 204.81 214.00 0.013 15 539 4.44 4.86 32.4 205.22 205.52 8.79 0.48 0.989 4.82 20.5

20573 F05S83.1 F05S84 204.41 194.04 203.00 0.020 18 519 5.16 4.78 26.5 194.44 194.85 8.56 0.72 1.253 9.60 13.0

20567 F05S84.1 F05S76 193.64 182.00 202.60 0.024 18 491 4.74 5.09 28.3 182.42 182.77 20.18 0.73 1.258 10.45 12.0

20566 F05S76.1 F05S75 182.00 172.07 190.00 0.016 18 640 4.87 5.09 28.3 172.49 172.86 17.51 0.74 1.289 8.46 15.2

20565 F05S75.1 F05S74 172.07 166.30 183.10 0.017 18 333 4.93 5.04 28.0 166.72 167.10 16.38 0.74 1.289 8.94 14.4

20590 F05S74.1 F06S1 166.30 162.35 176.30 0.017 18 238 4.66 5.27 29.3 162.79 163.13 13.51 0.75 1.296 8.75 14.8

20591 F06S1.1 F06S2 162.35 159.90 169.40 0.013 18 188 4.66 8.36 46.5 160.60 160.93 8.80 0.75 1.295 7.75 16.7

5526638 F06S2.1 F06S3 159.90 158.60 166.90 0.017 18 78 4.60 22.99 127.7 160.52 160.84 6.38 0.75 1.288 8.77 14.7

20593 F06S3.1 F06S4 158.60 156.80 173.60 0.014 18 130 4.58 43.84 243.5 160.45 160.78 13.15 0.75 1.313 7.99 16.4

20594 F06S4.1 F06S5 156.80 154.90 174.80 0.014 18 139 4.57 65.84 365.8 160.39 160.71 14.41 0.75 1.355 7.94 17.1

20595 F06S5.1 F06S6 154.90 152.91 171.90 0.014 18 147 4.32 88.88 493.8 160.32 160.61 11.58 0.75 1.378 7.90 17.4

20596 F06S6.1 F06S8 152.91 149.80 163.10 0.011 18 284 1.20 124.67 692.6 160.19 160.21 2.91 0.75 1.434 7.11 20.2

TOTAL LENGTH (MILES): 1.00 LENGTH OF PIPE - d/D < 50% (MILES):      0.85 LENGTH OF PIPE - Q/CAP < 50% (MILES):      1.00

LENGTH WEIGHTED Q/CAP: 16.7 LENGTH OF PIPE - d/D 50 - 75% (MILES):  0.00 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES):  0.00

LENGTH WEIGHTED d/D: 95.1 LENGTH OF PIPE - d/D 75 - 100% (MILES): 0.00 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 0.00

LENGTH WEIGHTED HGL BELOW RIM (FT): 13.68 LENGTH OF PIPE - d/D > 100% (MILES):    0.15 LENGTH OF PIPE - Q/CAP > 100% (MILES):    0.00

CITY OF SAN DIEGO

HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 104 - MESA RIM

2050 WWF AS-BUILT
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DATE:

FOR: SHT 1 OF 1

BY:

IN-LINE TOTAL M.G.D. C.F.S.

PA4-17 PA4-16 281.5 3.5 10.00 35.0 35.0 80 2,800 4.000 11,200 0.011 0.017 8 1.07 0.006421 0.05482 0.082 0.0306 1.27 PA4 10 DUs @ 3.5

PA4-16 PA4-15 144.0 3.5 3.00 10.5 45.5 80 3,640 4.000 14,560 0.015 0.023 8 4.72 0.003975 0.04365 0.065 0.0219 2.31 PA4 3 DUs @ 3.5

PA4-21 PA4-20 172.4 3.5 2.00 7.0 7.0 80 560 4.000 2,240 0.002 0.003 8 1.16 0.001232 0.02512 0.038 0.0097 0.81 PA4 2 DUs @ 3.5

PA4-20 PA4-19 55.0 3.5 3.00 10.5 17.5 80 1,400 4.000 5,600 0.006 0.009 8 1.82 0.002462 0.03485 0.052 0.0157 1.24 PA4 3 DUs @ 3.5

PA4-19 PA4-18 41.9 3.5 3.00 10.5 28.0 80 2,240 4.000 8,960 0.009 0.014 8 6.44 0.002094 0.03233 0.048 0.0141 2.22 PA4 3 DUs @ 3.5

PA4-18 PA4-15 312.7 3.5 12.00 42.0 70.0 80 5,600 4.000 22,400 0.022 0.035 8 0.99 0.013352 0.07764 0.116 0.0511 1.53 PA4 12 DUs @ 3.5

PA4-15 MH-52 144.0 3.5 2.00 7.0 122.5 80 9,800 4.000 39,200 0.039 0.061 8 4.31 0.011198 0.07145 0.107 0.0453 3.01

MH-53A MH-53 29.3 2.8 0.00 68938.0 69060.5 80 5,524,840 1.521 8,402,958 8.403 13.002 24 1.03 0.262855 1.07964 0.540 0.4328 7.51 <— Mira Mesa TS input 8.388 mgd

MH-53 MH-52 89.6 2.8 0.00 0.0 69060.5 80 5,524,840 1.521 8,402,958 8.403 13.002 24 1.00 0.266203 1.08801 0.544 0.4370 7.44

MH-52 MH-51 270.3 2.8 0.00 0.0 69060.5 80 5,524,840 1.521 8,402,958 8.403 13.002 24 0.70 0.318174 1.21793 0.609 0.5010 6.49

MH-51 MH-50 149.3 2.8 0.00 0.0 69060.5 80 5,524,840 1.521 8,402,958 8.403 13.002 24 0.74 0.309455 1.19614 0.598 0.4901 6.63

MH-50 MH-49 296.3 2.8 0.00 0.0 69060.5 80 5,524,840 1.521 8,402,958 8.403 13.002 24 2.03 0.186838 0.88384 0.442 0.3347 9.71

PA4-14 PA4-13 78.1 3.5 3.00 10.5 10.5 80 840 4.000 3,360 0.003 0.005 8 2.56 0.001245 0.02527 0.038 0.0097 1.20 PA4 3 DUs @ 3.5

PA4-13 PA4-12 178.8 3.5 3.00 10.5 10.5 80 840 4.000 3,360 0.003 0.005 8 4.47 0.000943 0.02211 0.033 0.0080 1.46 PA4 3 DUs @ 3.5

PA4-12 PA4-11 148.1 3.5 4.00 14.0 24.5 80 1,960 4.000 7,840 0.008 0.012 8 1.35 0.004002 0.04379 0.066 0.0220 1.24 PA4 4 DUs @ 3.5

PA4-11 PA4-10 107.8 3.5 4.00 14.0 38.5 80 3,080 4.000 12,320 0.012 0.019 8 11.13 0.002190 0.03310 0.050 0.0146 2.95 PA4 4 DUs @ 3.5

PA4-10 MH-49 72.3 3.5 5.00 17.5 56.0 80 4,480 4.000 17,920 0.018 0.028 8 1.38 0.009047 0.06450 0.097 0.0390 1.60 PA4 5 DUs @ 3.5

MH-49 MH-48 24.9 3.2 0.00 0.0 69116.5 80 5,529,320 1.521 8,409,463 8.409 13.012 24 1.61 0.209960 0.94451 0.472 0.3650 8.91

MH-48 MH-47 264.7 3.2 0.00 0.0 69116.5 80 5,529,320 1.521 8,409,463 8.409 13.012 24 0.60 0.343933 1.28267 0.641 0.5322 6.11

MH-47 MH-42 112.2 3.2 0.00 0.0 69116.5 80 5,529,320 1.521 8,409,463 8.409 13.012 24 1.12 0.251733 1.05183 0.526 0.4189 7.77

PA3-22 PA3-21 192.0 3.5 4.00 14.0 14.0 80 1,120 4.000 4,480 0.004 0.007 8 1.04 0.002605 0.03576 0.054 0.0163 0.95 PA3 4 DUs @ 3.5

PA3-23 PA3-21 194.5 3.5 6.00 21.0 21.0 80 1,680 4.000 6,720 0.007 0.010 8 1.03 0.003935 0.04344 0.065 0.0218 1.07 PA3 6 DUs @ 3.5

PA3-21 PA3-20 170.0 3.5 1.00 3.5 38.5 80 3,080 4.000 12,320 0.012 0.019 8 2.35 0.004763 0.04762 0.071 0.0249 1.72 PA3 1 DU @ 3.5

PA3-20 PA3-19 57.3 3.5 3.00 10.5 49.0 80 3,920 4.000 15,680 0.016 0.024 8 1.75 0.007021 0.05716 0.086 0.0326 1.67 PA3 3 DUs @ 3.5

PA3-19 PA3-18 61.9 3.5 3.00 10.5 59.5 80 4,760 4.000 19,040 0.019 0.029 8 1.62 0.008872 0.06390 0.096 0.0384 1.72 PA3 3 DUs @ 3.5

PA3-18 PA3-17 94.4 3.5 2.00 7.0 66.5 80 5,320 4.000 21,280 0.021 0.033 8 2.12 0.008668 0.06319 0.095 0.0378 1.96 PA3 2 DUs @ 3.5

PA3-17 MH-45 76.9 3.5 0.00 0.0 66.5 80 5,320 4.000 21,280 0.021 0.033 8 6.50 0.004950 0.04846 0.073 0.0256 2.89

MH-45 MH-44 122.2 3.5 0.00 0.0 66.5 80 5,320 4.000 21,280 0.021 0.033 8 1.64 0.009855 0.06725 0.101 0.0414 1.79

MH-44 MH-43 52.2 3.5 0.00 0.0 66.5 80 5,320 4.000 21,280 0.021 0.033 8 1.92 0.009108 0.06472 0.097 0.0392 1.89

MH-46 MH-43 181.2 3.2 61.00 195.2 195.2 80 15,616 4.000 62,464 0.062 0.097 8 1.10 0.035321 0.12448 0.187 0.1013 2.15

MH-43 MH-42 66.1 2.8 0.00 0.0 261.7 80 20,936 3.801 79,578 0.080 0.123 8 7.56 0.017165 0.08777 0.132 0.0611 4.53

MH-42 MH-41 420.4 2.8 0.00 0.0 69378.2 80 5,550,256 1.521 8,439,851 8.440 13.059 24 3.21 0.149233 0.78066 0.390 0.2839 11.50

MH-41 MH-40 57.1 2.8 0.00 0.0 69378.2 80 5,550,256 1.521 8,439,851 8.440 13.059 24 2.63 0.164869 0.82436 0.412 0.3053 10.69

MH-40 MH-39 57.9 2.8 0.00 0.0 69378.2 80 5,550,256 1.521 8,439,851 8.440 13.059 24 2.59 0.166137 0.82788 0.414 0.3071 10.63

MH-39 MH-38 221.4 2.8 0.00 0.0 69378.2 80 5,550,256 1.521 8,439,851 8.440 13.059 24 3.39 0.145217 0.76919 0.385 0.2784 11.73

MH-38 MH-37 349.3 3.5 53.00 185.5 69563.7 80 5,565,096 1.520 8,461,385 8.461 13.093 24 3.24 0.148919 0.77977 0.390 0.2835 11.55 PA6 53 DUs @ 3.5

MH-37 MH-36 51.3 3.2 0.00 0.0 69563.7 80 5,565,096 1.520 8,461,385 8.461 13.093 24 3.12 0.151756 0.78776 0.394 0.2874 11.39

MH-62 MH-61 293.8 2.4 90.00 216.0 216.0 80 17,280 3.953 68,314 0.068 0.106 8 1.02 0.040115 0.13253 0.199 0.1108 2.15 PA12 90 DUs @ 2.4

SEWER STUDY SUMMARY12/20/2018

537-012

3Roots South Sub-Basin PDWF plus City Year 2050 Offsite Flows

Dexter Wilson Engineering, Inc.JOB NUMBER:
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IN-LINE TOTAL M.G.D. C.F.S.
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(1) Notes

MH-63 MH-61 215.3 2.4 90.00 216.0 216.0 80 17,280 3.953 68,314 0.068 0.106 8 4.18 0.019816 0.09404 0.141 0.0675 3.52 PA12 90 DUs @ 2.4

MH-61 MH-60 237.1 2.2 243.00 534.6 966.6 80 77,328 2.535 196,057 0.196 0.303 8 1.27 0.103178 0.21385 0.321 0.2174 3.14 PA13 243 DUs @ 2.2

MH-60 MH-59 31.5 2.2 0.00 472.0 1438.6 80 115,088 2.393 275,369 0.275 0.426 8 1.27 0.144916 0.25611 0.384 0.2779 3.45 PA19 472 population

MH-59 MH-36 145.7 2.2 0.00 0.0 1438.6 80 115,088 2.393 275,369 0.275 0.426 8 1.03 0.160917 0.27113 0.407 0.3000 3.20

MH-36 MH-35 66.7 3.2 0.00 0.0 71002.3 80 5,680,184 1.519 8,631,039 8.631 13.355 24 2.40 0.176498 0.85621 0.428 0.3210 10.40

PA5-23 PA5-22 40.1 3.3 4.00 13.2 13.2 80 1,056 4.000 4,224 0.004 0.007 8 1.00 0.002505 0.03513 0.053 0.0159 0.92 PA5 4 DUs @ 3.3

PA5-22 PA5-21 120.0 3.3 8.00 26.4 39.6 80 3,168 4.000 12,672 0.013 0.020 8 1.00 0.007515 0.05909 0.089 0.0342 1.29 PA5 8 DUs @ 3.3

PA5-21 PA5-20 131.0 3.3 6.00 19.8 59.4 80 4,752 4.000 19,008 0.019 0.029 8 0.99 0.011330 0.07186 0.108 0.0457 1.45 PA5 6 DUs @ 3.3

PA5-20 PA5-19 200.1 3.3 7.00 23.1 82.5 80 6,600 4.000 26,400 0.026 0.041 8 1.20 0.014293 0.08025 0.120 0.0536 1.71 PA5 7 DUs @ 3.3

PA5-19 PA5-18 146.2 3.3 11.00 36.3 118.8 80 9,504 4.000 38,016 0.038 0.059 8 2.81 0.013450 0.07792 0.117 0.0514 2.57 PA5 11 DUs @ 3.3

PA5-18 PA5-17 56.4 3.3 8.00 26.4 145.2 80 11,616 4.000 46,464 0.046 0.072 8 4.61 0.012834 0.07621 0.114 0.0498 3.25 PA5 8 DUs @ 3.3

PA5-17 PA5-16 27.6 3.3 0.00 0.0 145.2 80 11,616 4.000 46,464 0.046 0.072 8 3.62 0.014483 0.08076 0.121 0.0541 2.99

PA5-16 PA5-15 55.6 3.3 7.00 23.1 168.3 80 13,464 4.000 53,856 0.054 0.083 8 3.60 0.016834 0.08699 0.130 0.0603 3.11 PA5 7 DUs @ 3.3

PA5-15 PA5-14 47.3 3.3 3.00 9.9 178.2 80 14,256 4.000 57,024 0.057 0.088 8 2.12 0.023227 0.10151 0.152 0.0755 2.63 PA5 3 DUs @ 3.3

PA5-14 PA5-13 59.4 3.3 2.00 6.6 184.8 80 14,784 4.000 59,136 0.059 0.092 8 1.68 0.027058 0.10933 0.164 0.0841 2.45 PA5 2 DUs @ 3.3

PA5-13 PA5-12 138.0 3.3 7.00 23.1 207.9 80 16,632 3.980 66,201 0.066 0.102 8 2.90 0.023055 0.10116 0.152 0.0751 3.07 PA5 7 DUs @ 3.3

PA5-12 PA5-11 142.5 3.3 11.00 36.3 244.2 80 19,536 3.859 75,396 0.075 0.117 8 1.05 0.043637 0.13815 0.207 0.1177 2.23 PA5 11 DUs @ 3.3

MH-82 MH-81 156.3 3.3 7.00 23.1 23.1 80 1,848 4.000 7,392 0.007 0.011 8 1.28 0.003875 0.04312 0.065 0.0215 1.19 PA5 7 DUs @ 3.3

MH-81 MH-80 23.0 3.3 8.00 26.4 49.5 80 3,960 4.000 15,840 0.016 0.025 8 8.70 0.003185 0.03940 0.059 0.0188 2.93 PA5 8 DUs @ 3.3

MH-80 PA5-26 161.8 3.3 8.00 26.4 75.9 80 6,072 4.000 24,288 0.024 0.038 8 3.09 0.008194 0.06154 0.092 0.0364 2.33 PA5 8 DUs @ 3.3

PA5-26 PA5-25 142.9 3.3 16.00 52.8 128.7 80 10,296 4.000 41,184 0.041 0.064 8 2.80 0.014597 0.08106 0.122 0.0544 2.63 PA5 16 DUs @ 3.3

PA5-25 PA5-24 28.8 3.3 0.00 0.0 128.7 80 10,296 4.000 41,184 0.041 0.064 8 3.47 0.013112 0.07698 0.115 0.0505 2.84

PA5-24 PA5-11 121.0 3.3 17.00 56.1 184.8 80 14,784 4.000 59,136 0.059 0.092 8 1.24 0.031495 0.11777 0.177 0.0936 2.20 PA5 17 DUs @ 3.3

PA5-11 PA5-10 133.5 3.3 6.00 19.8 448.8 80 35,904 3.177 114,079 0.114 0.177 8 2.62 0.041798 0.13524 0.203 0.1141 3.48 PA5 6 DUs @ 3.3

PA5-10 MH-58 167.4 3.3 5.00 16.5 465.3 80 37,224 3.122 116,226 0.116 0.180 8 5.97 0.028211 0.11159 0.167 0.0866 4.67 PA5 5 DUs @ 3.3

MH-58 MH-57 188.2 2.6 186.00 483.6 948.9 80 75,912 2.553 193,811 0.194 0.300 8 5.31 0.049881 0.14768 0.222 0.1294 5.22 PA14 186 DUs @ 2.6

MH-57 MH-56 350.5 2.8 0.00 0.0 948.9 80 75,912 2.553 193,811 0.194 0.300 8 2.85 0.068086 0.17267 0.259 0.1614 4.18

MH-56 MH-55 11.9 2.8 0.00 0.0 948.9 80 75,912 2.553 193,811 0.194 0.300 8 8.42 0.039612 0.13169 0.198 0.1098 6.14

MH-55 MH-54 71.8 2.8 0.00 0.0 948.9 80 75,912 2.553 193,811 0.194 0.300 8 4.18 0.056221 0.15683 0.235 0.1409 4.79

MH-54 MH-35 109.0 2.8 0.00 0.0 948.9 80 75,912 2.553 193,811 0.194 0.300 8 1.38 0.097846 0.20803 0.312 0.2093 3.22

MH-35 MH-34 256.2 2.8 0.00 0.0 71951.2 80 5,756,096 1.519 8,743,656 8.744 13.529 24 5.00 0.123877 0.70629 0.353 0.2480 13.64

MH-34 MH-14A 242.3 2.8 0.00 0.0 71951.2 80 5,756,096 1.519 8,743,656 8.744 13.529 24 4.91 0.125007 0.70972 0.355 0.2497 13.55

MH-14A MH-14 46.3 2.8 0.00 0.0 71951.2 80 5,756,096 1.519 8,743,656 8.744 13.529 24 4.97 0.124250 0.70742 0.354 0.2486 13.61 <— MMTS connects to CCTS

MH-29 MH-28 286.9 3.2 43.00 137.6 137.6 80 11,008 4.000 44,032 0.044 0.068 8 1.26 0.023264 0.10159 0.152 0.0756 2.03 PA18 43 DUs @ 3.2

MH-28 MH-27 380.3 3.2 0.00 0.0 137.6 80 11,008 4.000 44,032 0.044 0.068 8 1.29 0.022992 0.10103 0.152 0.0750 2.04

MH-27 MH-26 380.7 3.2 0.00 0.0 137.6 80 11,008 4.000 44,032 0.044 0.068 8 1.02 0.025857 0.10697 0.160 0.0814 1.88

MH-26 MH-25 229.5 3.2 0.00 0.0 137.6 80 11,008 4.000 44,032 0.044 0.068 8 1.26 0.023264 0.10159 0.152 0.0756 2.03

MH-25 MH-24 344.8 3.2 0.00 775.0 912.6 80 73,008 2.589 189,047 0.189 0.293 8 1.07 0.108388 0.21945 0.329 0.2252 2.92 <— Arjons Dr input 0.145 mgd PWWF

MH-24 MH-23 248.0 3 96.70 290.1 1202.7 80 96,216 2.450 235,716 0.236 0.365 8 13.67 0.037810 0.12868 0.193 0.1063 7.72 PA18 40@3.2 + PA17 54@3.0 = 96.7@3.0

MH-33 MH-32 17.0 2.8 0.00 78017.0 78017.0 80 6,241,360 1.516 9,461,855 9.462 14.641 27 1.77 0.164575 0.92648 0.412 0.3049 9.48 <— Carroll Cyn TS input 9.362 mgd

MH-32 MH-31 233.9 2.8 0.00 0.0 78017.0 80 6,241,360 1.516 9,461,855 9.462 14.641 27 0.64 0.273691 1.24507 0.553 0.4464 6.48

MH-31 MH-30 271.0 2.8 0.00 0.0 78017.0 80 6,241,360 1.516 9,461,855 9.462 14.641 27 0.52 0.303633 1.32928 0.591 0.4828 5.99

MH-30 MH-23 89.1 2.8 0.00 0.0 78017.0 80 6,241,360 1.516 9,461,855 9.462 14.641 27 0.67 0.267494 1.22764 0.546 0.4386 6.59

MH-23 MH-22 237.0 2.8 0.00 0.0 79219.7 80 6,337,576 1.515 9,603,907 9.604 14.860 30 0.38 0.272214 1.37879 0.552 0.4445 5.35

MH-22 MH-21 344.9 2.8 0.00 0.0 79219.7 80 6,337,576 1.515 9,603,907 9.604 14.860 30 0.35 0.283641 1.41450 0.566 0.4582 5.19

MH-21 MH-20 381.2 2.8 0.00 0.0 79219.7 80 6,337,576 1.515 9,603,907 9.604 14.860 30 0.37 0.275868 1.39021 0.556 0.4491 5.29

<— Crossover to new CCTS in Carroll Canyon 

Road
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IN-LINE TOTAL M.G.D. C.F.S.

LINE TOFROM
IN-LINE 

EDUs

PEAKING 

FACTOR

POPULATION 

SERVED
POP. 

PER 

D.U.

LENGTH (ft) dn (feet)

PEAK 

FLOW 

(gpd)

SEWAGE PER 

CAPITA/DAY 

(gpd/person)

AVG. DRY 

WEATHER 

FLOW (gpd)

PEAK FLOW (DESIGN 

FLOW)
DESIGN 

SLOPE (%)

LINE SIZE 

(inches)

VELOCITY 

(f.p.s.)
dn/D

(2)
Ca for 

Velocity
(3)DEPTH K' 

(1) Notes

MH-20 MH-19 387.4 2.8 0.00 0.0 79219.7 80 6,337,576 1.515 9,603,907 9.604 14.860 30 0.34 0.287782 1.42744 0.571 0.4630 5.14

MH-19 MH-18 322.5 2.8 0.00 118.6 79338.3 80 6,347,064 1.515 9,617,908 9.618 14.882 30 0.37 0.276270 1.39147 0.557 0.4496 5.30 Community Park 118.6 population

MH-18 MH-17 383.6 2.8 0.00 0.0 79338.3 80 6,347,064 1.515 9,617,908 9.618 14.882 30 0.36 0.280081 1.40338 0.561 0.4542 5.24

PA15-10 MH-17 102.8 3 201.30 603.9 603.9 80 48,312 2.915 140,834 0.141 0.218 8 4.28 0.040373 0.13295 0.199 0.1114 4.40 PA15 76@3.0 + PA16 80@3.2 + PA17 40@3.0

MH-17 MH-16 289.3 2.8 0.00 0.0 79942.2 80 6,395,376 1.515 9,689,186 9.689 14.992 30 1.80 0.126184 0.89161 0.357 0.2514 9.54

MH-16 MH-15 350.5 2.8 0.00 0.0 79942.2 80 6,395,376 1.515 9,689,186 9.689 14.992 30 1.80 0.126184 0.89161 0.357 0.2514 9.54

MH-15 MH-14 248.2 2.8 0.00 0.0 79942.2 80 6,395,376 1.515 9,689,186 9.689 14.992 30 1.99 0.120009 0.86811 0.347 0.2424 9.90

MH-14 MH-13 361.7 2.8 0.00 0.0 151893.4 80 12,151,472 1.500 18,227,208 18.227 28.204 30 1.41 0.268204 1.36626 0.547 0.4395 10.27 <— Begin MMTS and CCTS combined flows

MH-13 MH-12 351.0 2.8 0.00 53.0 151946.4 80 12,155,712 1.500 18,233,568 18.234 28.213 30 1.40 0.269254 1.36954 0.548 0.4408 10.24 PA20 53 population

MH-12 MH-11 329.6 2.8 0.00 0.0 151946.4 80 12,155,712 1.500 18,233,568 18.234 28.213 30 1.06 0.309438 1.49512 0.598 0.4900 9.21

MH-11 MH-10 151.9 2.8 0.00 0.0 151946.4 80 12,155,712 1.500 18,233,568 18.234 28.213 30 0.99 0.320191 1.52872 0.611 0.5035 8.97

Total EDUS Total Pop. Min Slope Max dn/D Max Vel.

1,278.0 151,946     0.34 0.64 13.64

Min Vel.

* Calculated by converting flows into equivalent population at 80 gpd/person; flows are identified in "Notes" column 0.81

* Mira Mesa TS relocation

* Carroll Canyon TS relocation

<— 3Roots connection to Ex. CCTS at Camino 

Santa Fe and Carroll Canyon Rd.
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DATE:

FOR: SHT 1 OF 1

BY:

IN-LINE TOTAL M.G.D. C.F.S.

MH-70 MH-69 275.1 3.1 49.00 151.9 151.9 80 12,152 4.000 48,608 0.049 0.075 8 1.02 0.028544 0.11224 0.168 0.0873 1.94 PA7 22 DUs & PA8 27 DUs

MH-69 MH-68 111.6 3 27.00 81.0 232.9 80 18,632 3.890 72,485 0.072 0.112 8 1.08 0.041366 0.13455 0.202 0.1133 2.23 Portion of PA11 27 DUs @ 3.0

MH-68 MH-66 291.2 3 0.00 0.0 232.9 80 18,632 3.890 72,485 0.072 0.112 8 1.79 0.032131 0.11895 0.178 0.0949 2.66

MH-67 MH-66 232.4 3 58.00 174.0 174.0 80 13,920 4.000 55,680 0.056 0.086 8 1.03 0.032538 0.11970 0.180 0.0958 2.02 PA11 58 DUs @ 3.0

MH-66 MH-65 90.3 2.8 0.00 0.0 406.9 80 32,552 3.310 107,758 0.108 0.167 8 1.00 0.063908 0.16732 0.251 0.1544 2.43

MH-65 MH-64 352.8 3.1 123.00 381.3 788.2 80 63,056 2.760 174,024 0.174 0.269 8 2.34 0.067469 0.17188 0.258 0.1604 3.78 PA9 68 DUs & PA8 55 DUs

Central Basin Total

MH-61 SDMH-7 115.0 2.8 0.00 0.0 788.2 80 63,056 2.760 174,024 0.174 0.269 10 3.10 0.032330 0.14914 0.179 0.0953 4.07 Existing sewer

SDMH-7 SDMH-8 399.0 2.8 0.00 1712.5 2500.7 80 200,056 2.210 442,110 0.442 0.684 10 3.60 0.076218 0.22866 0.274 0.1750 5.63 Summers Ridge Rd input 0.137 mgd

SDMH-8 SDMH-9 395.0 2.8 0.00 0.0 2500.7 80 200,056 2.210 442,110 0.442 0.684 10 2.40 0.093347 0.25374 0.304 0.2023 4.87 Existing sewer

SDMH-9 SDMH-10 378.0 2.8 0.00 0.0 2500.7 80 200,056 2.210 442,110 0.442 0.684 10 0.70 0.172846 0.35264 0.423 0.3161 3.12 Existing sewer

SDMH-10 SDMH-10A 58.0 2.8 0.00 5162.5 7663.2 80 613,056 1.885 1,155,341 1.155 1.788 12 20.60 0.051204 0.22445 0.224 0.1318 13.56 So. Camino Santa Fe input 0.413 mgd

SDMH-10A SDMH-11 42.0 2.8 0.00 0.0 7663.2 80 613,056 1.885 1,155,341 1.155 1.788 12 20.80 0.050957 0.22391 0.224 0.1314 13.61 Existing sewer

SDMH-11 F06S49 68.0 2.8 0.00 0.0 7663.2 80 613,056 1.885 1,155,341 1.155 1.788 12 17.30 0.055875 0.23453 0.235 0.1403 12.74 Existing sewer

Total EDUS Total Pop. Min Slope Max dn/D Max Vel.

257.0 7,663        0.70 0.42 13.61

Min Vel.

* Calculated by converting flows into equivalent population at 80 gpd/person; flows are identified in "Notes" column 1.94

Build-out flow from Summers Ridge Drive is 0.137 mgd avg. dry weather

In this anlysis, estimate of flow from south is 3 times that from the north, or 0.413 mgd

SEWER STUDY SUMMARY12/13/2018

537-012

3Roots Onsite Central Subbasin Plus Year 2050 Flows in Camino Santa Fe

Dexter Wilson Engineering, Inc.

DEPTH K' 
(1)

JOB NUMBER:

LINE SIZE 

(inches)

DESIGN 

SLOPE (%)
LINE TOFROM
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EDUs
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SEWAGE PER 
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(2)
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PEAK 

FLOW 

(gpd)
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DATE:

FOR: SHT 1 OF 1

BY:

IN-LINE TOTAL M.G.D. C.F.S.

PA3-13 PA3-12 306.02 3.5 13.00 45.5 45.5 80 3,640 4.000 14,560 0.015 0.023 8 0.98 0.008723 0.06338 0.095 0.0380 1.33 PA3 13 DUs @ 3.5

PA3-12 PA3-11 301.17 3.5 12.00 42.0 87.5 80 7,000 4.000 28,000 0.028 0.043 8 1.00 0.016606 0.08642 0.130 0.0598 1.63 PA3 12 DUs @ 3.5

PA3-11 PA3-10 301.65 3.5 11.00 38.5 126.0 80 10,080 4.000 40,320 0.040 0.062 8 1.33 0.020735 0.09608 0.144 0.0697 2.01 PA3 11 DUs @ 3.5

PA3-10 MH-80 59.24 3.2 0.00 0.0 126.0 80 10,080 4.000 40,320 0.040 0.062 8 1.01 0.023794 0.10270 0.154 0.0768 1.83

MH-80 MH-79 50.49 3.2 20.00 64.0 190.0 80 15,200 4.000 60,800 0.061 0.094 8 0.99 0.036240 0.12605 0.189 0.1032 2.05 PA2 20 DUs @ 3.2

MH-79 MH-78 201.24 2.8 0.00 0.0 190.0 80 15,200 4.000 60,800 0.061 0.094 8 0.99 0.036240 0.12605 0.189 0.1032 2.05 PA3 13 DUs @ 3.5

PA3-16 PA3-15 68.64 3.5 7.00 24.5 24.5 80 1,960 4.000 7,840 0.008 0.012 8 2.91 0.002726 0.03651 0.055 0.0168 1.62 PA3 7 DUs @ 3.5

PA3-15 PA3-14 301.58 3.5 8.00 28.0 52.5 80 4,200 4.000 16,800 0.017 0.026 8 0.99 0.010014 0.06774 0.102 0.0419 1.40 PA3 8 DUs @ 3.5

PA3-14 MH-78 235.04 3.5 8.00 28.0 80.5 80 6,440 4.000 25,760 0.026 0.040 8 1.02 0.015127 0.08247 0.124 0.0558 1.61 PA3 8 DUs @ 3.5

MH-78 MH-77 123.34 2.8 0.00 0.0 270.5 80 21,640 3.765 81,475 0.081 0.126 8 0.89 0.051219 0.14966 0.224 0.1319 2.15

MH-77 MH-76 258.53 3 36.00 108.0 378.5 80 30,280 3.405 103,103 0.103 0.160 8 0.77 0.069684 0.17472 0.262 0.1641 2.19 Portion of PA8 36 DUs @ 3.0

MH-76 MH-75 157.18 2.8 0.00 0.0 378.5 80 30,280 3.405 103,103 0.103 0.160 8 0.83 0.067118 0.17143 0.257 0.1598 2.25

MH-75 MH-74 85.75 3.1 44.00 136.4 514.9 80 41,192 2.988 123,065 0.123 0.190 8 0.58 0.095835 0.20580 0.309 0.2062 2.08 Portion of PA7 44DUs @ 3.1

MH-74 MH-73 238.96 3.2 58.00 185.6 700.5 80 56,040 2.833 158,757 0.159 0.246 8 0.67 0.115027 0.22638 0.340 0.2351 2.35 PA2 58 DUs @ 3.2

MH-73 MH-72 133.09 3.1 56.00 173.6 874.1 80 69,928 2.639 184,530 0.185 0.286 8 0.68 0.132714 0.24423 0.366 0.2607 2.46 PA1 56 DUs @ 3.1

MH-72 MH-71 278.05 2.8 0.00 0.0 874.1 80 69,928 2.639 184,530 0.185 0.286 8 0.41 0.170914 0.28037 0.421 0.3136 2.05 North Basin Total

SEWER STUDY SUMMARY12/14/2018

537-012

3Roots Onsite North Basin PDWF plus Year 2050 Offsite Flows

Dexter Wilson Engineering, Inc.
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IN-LINE TOTAL M.G.D. C.F.S.

DEPTH K' 
(1)LINE SIZE 

(inches)

DESIGN 

SLOPE (%)
LINE TOFROM

IN-LINE 

EDUs

SEWAGE PER 

CAPITA/DAY 

(gpd/person)

AVG. DRY 

WEATHER 

FLOW (gpd)

PEAKING 

FACTOR

POPULATION 

SERVED
POP. 

PER 

D.U.

VELOCITY 

(f.p.s.)
dn/D

(2)
Ca for 

Velocity
(3) NotesLENGTH (ft) dn (feet)

PEAK FLOW (DESIGN 

FLOW)
PEAK 

FLOW 

(gpd)

MH-71 SDMH-23 98 2.8 0.00 0.0 874.1 80 69,928 2.639 184,530 0.185 0.286 10 1.00 0.060359 0.20316 0.244 0.1482 2.78

` SDMH-24 383 3.5 0.00 1217.2 2091.3 80 167,304 2.278 381,090 0.381 0.590 10 3.30 0.068620 0.21670 0.260 0.1623 5.23

SDMH-24 SDMH-25 202 2.8 0.00 0.0 2091.3 80 167,304 2.278 381,090 0.381 0.590 10 1.00 0.124654 0.29527 0.354 0.2492 3.41

SDMH-25 SDMH-26 268 2.8 0.00 0.0 2091.3 80 167,304 2.278 381,090 0.381 0.590 10 1.00 0.124654 0.29527 0.354 0.2492 3.41

SDMH-26 SDMH-26A 9 2.8 0.00 0.0 2091.3 80 167,304 2.278 381,090 0.381 0.590 10 32.15 0.021984 0.12357 0.148 0.0727 11.68

SDMH-26A F05S39 236 2.8 0.00 1593.6 3684.9 80 294,792 2.082 613,613 0.614 0.949 12 15.36 0.031494 0.17665 0.177 0.0936 10.15

F05S39 F05S73 409 2.8 0.00 0.0 3684.9 80 294,792 2.082 613,613 0.614 0.949 12 3.00 0.071263 0.26512 0.265 0.1668 5.69

F05S73 F05S72 800 2.8 0.00 0.0 3684.9 80 294,792 2.082 613,613 0.614 0.949 15 1.55 0.054680 0.29005 0.232 0.1382 4.40

F05S72 F05S83 539 2.8 0.00 0.0 3684.9 80 294,792 2.082 613,613 0.614 0.949 15 1.33 0.059030 0.30135 0.241 0.1458 4.17

F05S83 F05S84 524 2.8 0.00 1626.0 5310.9 80 424,870 1.983 842,351 0.842 1.303 18 2.00 0.040638 0.30013 0.200 0.1119 5.18

F05S84 F05S76 491 2.8 0.00 0.0 5310.9 80 424,870 1.983 842,351 0.842 1.303 18 2.32 0.037731 0.28924 0.193 0.1061 5.46

F05S76 F05S75 640 2.8 0.00 143.3 5454.2 80 436,332 1.973 860,908 0.861 1.332 18 1.50 0.047958 0.32577 0.217 0.1258 4.71

F05S75 F05S74 333 2.8 0.00 0.0 5454.2 80 436,332 1.973 860,908 0.861 1.332 18 1.64 0.045866 0.31863 0.212 0.1219 4.86

F05S74 F06S1 238 2.8 0.00 0.0 5454.2 80 436,332 1.973 860,908 0.861 1.332 18 1.52 0.047642 0.32469 0.216 0.1252 4.73

F06S1 F06S2 188 2.8 0.00 0.0 5454.2 80 436,332 1.973 860,908 0.861 1.332 18 1.12 0.055501 0.35063 0.234 0.1397 4.24

F06S2 F06S3 70 2.8 0.00 0.0 5454.2 80 436,332 1.973 860,908 0.861 1.332 18 1.24 0.052747 0.34182 0.228 0.1347 4.39

F06S3 F06S4 130 2.8 0.00 96.9 5551.0 80 444,084 1.968 873,938 0.874 1.352 18 1.18 0.054890 0.34872 0.232 0.1386 4.34

F06S4 F06S5 139 2.8 0.00 165.9 5717.0 80 457,357 1.961 897,024 0.897 1.388 18 1.12 0.057829 0.35790 0.239 0.1437 4.29

F06S5 F06S6 147 2.8 0.00 87.7 5804.6 80 464,370 1.958 909,151 0.909 1.407 18 1.12 0.058611 0.36034 0.240 0.1451 4.31

F06S6 F06S8 284 2.8 0.00 213.5 6018.1 80 481,447 1.949 938,387 0.938 1.452 18 1.14 0.059963 0.36448 0.243 0.1475 4.38

Total EDUS Total Pop. Min Slope Max dn/D Max Vel

273.0 874           0.41 0.42 11.68

* Calculated by converting flows into equivalent population at 80 gpd/person Min Vel

1.33

2.73 14.4 39.312 3.5 137.592

6.82 14.4 98.208 3.5 343.728

14.6 14.4 210.24 3.5 735.84

Total: 1217.16

Miratech Dr. Equivalent Population

Acres 

Developed 

(Acres)

Conversion 

Factor 

(DU/Acre)

Equivalent 

Dwelling 

Units

Population 

Per DU
Population
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL EL. EGL EL. BELOW RIM FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)

26037 G05S168.1 G05S167 276.34 271.79 290.80 0.012 21 367 6.92 10.38 49.5 272.66 273.40 18.14 5.30 11.40 46.5

26036 G05S167.1 G05S166 271.79 267.33 285.30 0.012 21 360 6.86 10.45 49.8 268.20 268.93 17.10 5.30 11.40 46.5

26047 G05S166.1 G05S178 267.33 263.01 281.00 0.012 21 360 6.86 10.45 49.8 263.88 264.61 17.12 5.30 11.22 47.3

26048 G05S178.1 G05S179 263.01 258.69 276.70 0.012 21 360 6.55 10.84 51.6 259.59 260.26 17.11 5.30 11.22 47.3

26049 G05S179.1 G05S180 258.69 255.09 287.10 0.010 21 360 6.68 10.80 51.4 255.99 256.68 31.11 5.38 10.24 52.6

26064 G05S180.1 G05S201 255.09 250.82 281.80 0.012 21 356 6.89 10.54 50.2 251.70 252.44 30.10 5.38 11.22 48.0

26065 G05S201.1 G05S202 250.82 246.50 274.50 0.012 21 360 6.93 10.54 50.2 247.38 248.13 27.12 5.42 11.22 48.3

26066 G05S202.1 G05S203 246.50 242.18 268.20 0.012 21 360 6.93 10.54 50.2 243.06 243.80 25.14 5.42 11.22 48.3

26067 G05S203.1 G05S204 242.18 237.86 263.90 0.012 21 360 6.94 10.54 50.2 238.74 239.49 25.16 5.42 11.22 48.3

26085 G05S204.1 G06S7 237.86 233.52 250.50 0.012 21 361 6.95 10.53 50.1 234.40 235.15 16.10 5.42 11.23 48.3

26084 G06S7.1 G06S4 233.52 228.68 243.50 0.014 21 355 5.15 13.48 64.2 229.80 230.22 13.70 5.42 11.96 45.3

26083 G06S4.1 G06S3 228.68 223.43 234.40 0.020 27 269 7.24 18.10 67.0 224.94 225.75 9.46 13.25 27.96 47.4

26082 G06S3.1 G06S2 223.43 221.33 244.30 0.007 27 280 7.29 18.09 67.0 222.84 223.66 21.46 13.34 17.33 76.9

26081 G06S2.1 G06S1 221.33 218.99 235.00 0.007 27 312 7.29 18.08 67.0 220.50 221.32 14.50 13.34 17.33 76.9

26080 G06S1.1 F06S52 218.99 215.84 239.80 0.007 27 420 7.29 18.09 67.0 217.35 218.17 22.45 13.34 17.33 76.9

20645 F06S52.1 F06S51 215.84 212.99 235.00 0.008 27 380 7.27 18.12 67.1 214.50 215.32 20.50 13.34 17.33 76.9

20644 F06S51.1 F06S50 212.99 210.98 231.00 0.007 27 268 7.19 18.37 68.0 212.51 213.31 18.49 13.33 17.33 76.9

20643 F06S50.1 F06S49 210.98 210.18 227.20 0.008 27 107 7.14 18.47 68.4 211.72 212.51 15.48 13.33 17.33 76.9

20642 F06S49.1 F06S48 210.18 207.33 214.30 0.008 27 380 7.49 18.04 66.8 208.83 209.70 5.47 13.64 17.33 78.7

20641 F06S48.1 F06S47 207.33 201.31 214.30 0.016 24 381 9.27 16.33 68.1 202.67 204.01 11.63 13.64 18.38 74.2

20635 F06S47.1 F06S42 201.31 195.37 215.40 0.016 24 380 7.58 20.95 87.3 197.12 198.01 18.28 13.65 18.28 74.7

20634 F06S42.1 F06S41 195.37 193.10 206.10 0.009 24 246 7.87 19.83 82.6 194.75 195.71 11.35 13.66 14.04 97.3

20632 F06S41.1 F06S39 193.10 188.47 199.50 0.023 24 204 9.29 16.32 68.0 189.83 191.17 9.67 13.65 22.03 62.0

20629 F06S39.1 F06S36 188.47 181.56 193.60 0.016 24 440 9.31 16.28 67.8 182.91 184.26 10.68 13.64 18.32 74.4

20622 F06S36.1 F06S30 181.56 175.61 192.60 0.016 24 376 9.34 16.21 67.6 176.96 178.32 15.64 13.63 18.39 74.1

20623 F06S30.1 F06S31 175.61 169.49 188.50 0.016 24 376 9.14 16.65 69.4 170.88 172.18 17.62 13.71 18.65 73.5

20624 F06S31.1 F06S32 169.49 165.44 182.40 0.011 27 372 8.33 16.55 61.3 166.82 167.90 15.58 13.71 20.88 65.6

20625 F06S32.1 F06S33 165.44 161.31 177.30 0.011 27 376 8.02 17.17 63.6 162.74 163.74 14.56 13.71 20.98 65.3

20626 F06S33.1 F06S34 161.31 157.65 171.70 0.010 27 360 8.17 16.94 62.7 159.06 160.10 12.64 13.71 20.18 67.9

20597 F06S34.1 F06S7 157.65 153.95 167.00 0.010 27 370 8.25 16.72 61.9 155.34 156.40 11.66 13.70 20.02 68.5

20598 F06S7.1 F06S8 153.95 149.80 163.10 0.011 27 386 8.43 16.36 60.6 151.16 152.27 11.94 13.70 20.75 66.0

20599 F06S8.1 F06S9 149.80 144.22 162.20 0.014 27 385 8.17 17.95 66.5 145.72 146.75 16.49 14.83 24.10 61.5

20600 F06S9.1 E06S91 144.22 140.44 157.40 0.010 27 390 8.14 18.02 66.7 141.94 142.97 15.46 14.83 19.70 75.2

16390 E06S91.1 E06S90 140.44 136.83 150.80 0.010 27 372 8.19 18.03 66.8 138.33 139.38 12.47 14.93 19.72 75.7

16389 E06S90.1 E06S89 136.83 133.67 149.70 0.010 27 326 8.23 17.96 66.5 135.17 136.22 14.53 14.93 19.71 75.8

16388 E06S89.1 E06S88 133.67 128.79 145.80 0.010 27 496 8.22 17.97 66.5 130.29 131.34 15.51 14.93 19.85 75.2

16384 E06S88.1 E06S81 128.79 125.90 145.80 0.010 27 294 8.22 17.97 66.5 127.40 128.45 18.40 14.93 19.84 75.3

16383 E06S81.1 E06S68 125.90 122.06 143.10 0.010 27 391 8.20 18.01 66.7 123.56 124.61 19.54 14.93 19.84 75.3

16370 E06S68.1 E06S65 122.06 119.59 137.60 0.010 27 251 8.24 18.01 66.7 121.09 122.15 16.51 15.00 19.86 75.5

16376 E06S65.1 E06S77 119.59 114.28 136.30 0.010 27 540 8.51 17.52 64.9 115.74 116.87 20.56 15.01 19.85 75.6

16378 E06S77.1 E06S76 114.28 111.77 131.80 0.013 27 187 8.18 18.18 67.3 113.28 114.32 18.52 15.05 23.19 64.9

16379 E06S76.1 E06S75 111.77 108.36 125.40 0.010 27 341 8.29 17.97 66.5 109.86 110.92 15.54 15.05 20.02 75.2

16351 E06S75.1 E06S51 108.36 105.06 121.10 0.010 27 330 8.18 18.18 67.4 106.57 107.61 14.52 15.05 20.02 75.2

16350 E06S51.1 E06S50 105.06 102.20 118.20 0.010 27 286 8.23 18.08 67.0 103.71 104.76 14.49 15.05 20.02 75.2

16349 E06S50.1 E06S49 102.20 98.46 123.50 0.010 27 367 8.21 18.13 67.1 99.97 101.02 23.53 15.05 20.21 74.5

16348 E06S49.1 E06S47 98.46 94.93 111.90 0.010 27 365 8.23 18.08 67.0 96.44 97.49 15.46 15.05 19.68 76.5

16345 E06S47.1 E06S42 94.93 90.94 107.90 0.010 27 390 8.09 18.40 68.2 92.48 93.49 15.42 15.08 20.24 74.5

16340 E06S42.1 E06S41 90.94 87.93 104.00 0.010 27 301 8.10 18.65 69.1 89.48 90.50 14.52 15.25 20.02 76.2

CITY OF SAN DIEGO

HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 49 - CARROLL CANYON

2012 WWF AS-BUILT
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. MAX. MAX. HGL DEPTH MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D HGL EL. EGL EL. BELOW RIM FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (FT) (FT) (FT) (MGD) (MGD) (%)

CITY OF SAN DIEGO

HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 49 - CARROLL CANYON

2012 WWF AS-BUILT

16339 E06S41.1 E06S103 87.93 84.16 104.20 0.011 27 352 8.32 19.03 70.5 85.75 86.82 18.45 15.95 20.71 77.0

16397 E06S103.1 E06S102 84.16 82.30 104.20 0.008 30 248 7.58 19.08 63.6 83.89 84.78 20.31 15.95 22.96 69.5

16396 E06S102.1 E06S101 82.30 79.67 93.70 0.007 30 356 7.69 18.76 62.5 81.23 82.15 12.47 15.95 22.78 70.0

12318 E06S101.1 D06S51 79.67 77.04 97.00 0.009 30 304 7.22 19.71 65.7 78.68 79.49 18.32 15.95 24.66 64.7

12317 D06S51.1 D06S52 77.04 74.88 94.90 0.007 30 332 7.22 19.72 65.7 76.52 77.33 18.38 15.96 21.38 74.6

12358 D06S52.1 D06S124 74.88 72.71 92.70 0.006 30 335 7.21 19.74 65.8 74.35 75.16 18.35 15.96 21.33 74.8

12310 D06S124.1 D06S125 72.71 71.25 86.30 0.006 30 225 7.22 19.73 65.8 72.89 73.70 13.41 15.96 21.35 74.7

12309 D06S125.1 D06S129 71.25 69.00 89.00 0.006 30 347 7.23 19.70 65.7 70.64 71.45 18.36 15.98 21.35 74.8

12308 D06S129.1 D06S127 69.00 66.75 78.80 0.007 30 345 7.23 19.72 65.7 68.39 69.20 10.41 15.97 21.41 74.6

12307 D06S127.1 D06S126 66.75 64.51 82.50 0.006 30 345 7.22 19.73 65.8 66.16 66.97 16.34 15.97 21.36 74.8

12306 D06S126.1 D06S130 64.51 62.17 82.20 0.006 30 361 7.22 19.72 65.7 63.81 64.62 18.39 15.97 21.34 74.8

12304 D06S130.1 D06S37 62.17 59.79 76.80 0.007 30 365 7.23 19.75 65.8 61.44 62.25 15.37 16.01 21.41 74.8

12303 D06S37.1 D06S36 59.79 57.77 82.80 0.006 30 311 7.24 19.74 65.8 59.41 60.23 23.38 16.01 21.36 75.0

12302 D06S36.1 D06S131 57.77 55.77 68.80 0.006 30 308 7.39 19.39 64.6 57.39 58.23 11.41 16.02 21.36 75.0

12300 D06S131.1 D06S33 55.77 50.30 69.30 0.018 30 308 10.38 14.68 48.9 51.52 53.20 17.78 16.02 35.33 45.3

12299 D06S33.1 D06S31 50.30 44.84 56.80 0.018 30 308 7.24 19.74 65.8 46.48 47.30 10.32 16.02 35.29 45.4

12298 D06S31.1 D06S32 44.84 42.53 55.50 0.007 30 355 7.23 19.76 65.9 44.18 44.99 11.32 16.02 21.38 74.9

12297 D06S32.1 D05S82 42.53 40.23 55.20 0.006 30 355 7.24 19.74 65.8 41.87 42.69 13.33 16.02 21.34 75.1

12244 D05S82.1 D05S83 40.23 38.21 54.20 0.007 30 310 7.23 19.76 65.9 39.86 40.67 14.34 16.02 21.40 74.9

12245 D05S83.1 D05S84 38.21 36.20 49.20 0.006 30 310 7.24 19.75 65.8 37.85 38.66 11.35 16.02 21.34 75.1

12246 D05S84.1 D05S86 36.20 34.18 45.20 0.007 30 310 7.23 19.77 65.9 35.83 36.64 9.37 16.04 21.40 75.0

6269194 D05S86.1 D05S95 34.18 32.46 45.20 0.006 30 265 7.22 19.80 66.0 34.11 34.92 11.09 16.04 21.36 75.1

12248 D05S95.1 D05S94 32.46 30.77 43.80 0.006 30 260 7.08 20.22 67.4 32.46 33.23 11.34 16.04 21.37 75.0

12249 D05S94.1 D05S93 30.77 29.55 40.60 0.005 33 255 6.64 19.87 60.2 31.21 31.89 9.39 16.04 23.64 67.8

12224 D05S93.1 D05S61 29.55 27.51 37.50 0.006 33 348 7.10 18.79 56.9 29.08 29.86 8.42 16.03 26.17 61.3

12225 D05S61.1 D05S62 27.51 16.56 37.60 0.115 33 95 17.54 9.50 28.8 17.35 22.13 20.25 16.04 116.04 13.8

12223 D05S62.1 D05S63 16.56 14.09 36.10 0.088 33 28 17.70 9.44 28.6 14.88 19.75 21.22 16.04 101.51 15.8

TOTAL LENGTH (MILES): 4.68 LENGTH OF PIPE - d/D < 50% (MILES):      0.29 LENGTH OF PIPE - Q/CAP < 50% (MILES):      0.87

LENGTH WEIGHTED Q/CAP: 68.2 LENGTH OF PIPE - d/D 50 - 75% (MILES):  4.27 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES):  2.17

LENGTH WEIGHTED d/D: 63.7 LENGTH OF PIPE - d/D 75 - 100% (MILES): 0.12 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 1.63

LENGTH WEIGHTED HGL BELOW RIM (FT): 16.21 LENGTH OF PIPE - d/D > 100% (MILES):    0.00 LENGTH OF PIPE - Q/CAP > 100% (MILES):    0.00
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DATE:

FOR: SHT 1 OF 2

BY:

F06S51.1 F06S50 380.0 27 0.75 13,330,000 0.66 13,330,000 0 0.66

F06S50.1 F06S49 268.0 27 0.75 13,330,000 0.66 14,715,752 1,385,752 0.71

F06S49.1 F06S48 106.7 27 0.75 13,640,000 0.67 15,025,752 1,385,752 0.72

F06S48.1 F06S47 380.0 27 0.75 13,640,000 0.67 15,025,752 1,385,752 0.72

F06S47.1 F06S42 381.0 24 1.58 13,650,000 0.65 15,035,752 1,385,752 0.69

F06S42.1 F06S41 380.0 24 1.56 13,660,000 0.65 15,045,752 1,385,752 0.70

F06S41.1 F06S39 246.0 24 1.57 13,660,000 0.65 15,045,752 1,385,752 0.70

F06S39.1 F06S36 440.0 24 1.57 13,660,000 0.65 15,045,752 1,385,752 0.70

F06S36.1 F06S30 376.0 24 1.58 13,660,000 0.65 15,045,752 1,385,752 0.69

F06S30.1 F06S31 376.0 24 1.63 13,710,000 0.64 15,095,752 1,385,752 0.69

F06S31.1 F06S32 372.0 27 1.09 13,710,000 0.60 15,095,752 1,385,752 0.63

F06S32.1 F06S33 376.0 27 1.10 13,710,000 0.59 15,095,752 1,385,752 0.63

F06S33.1 F06S34 360.0 27 1.02 13,710,000 0.61 15,095,752 1,385,752 0.65

F06S34.1 F06S7 370.0 27 1.00 13,710,000 0.61 15,095,752 1,385,752 0.65

F06S7.1 F06S8 386.0 27 1.08 13,710,000 0.60 15,095,752 1,385,752 0.64

F06S8.1 F06S9 385.0 27 1.45 14,830,000 0.57 16,434,327 1,604,327 0.61

F06S9.1 E06S91 390.0 27 0.97 14,830,000 0.65 16,434,327 1,604,327 0.70

E06S91.1 E06S90 372.0 27 0.97 14,930,000 0.66 16,534,327 1,604,327 0.71

E06S90.1 E06S89 326.0 27 0.97 14,930,000 0.66 16,534,327 1,604,327 0.71

E06S89.1 E06S88 496.0 27 0.98 14,930,000 0.65 16,534,327 1,604,327 0.70

E06S88.1 E06S81 294.0 27 0.98 14,930,000 0.65 16,534,327 1,604,327 0.70

E06S81.1 E06S68 391.0 27 0.98 14,930,000 0.65 16,534,327 1,604,327 0.70

E06S68.1 E06S65 251.0 27 0.98 15,000,000 0.65 16,604,327 1,604,327 0.70

E06S65.1 E06S77 540.0 27 0.98 15,010,000 0.66 16,614,327 1,604,327 0.70

E06S77.1 E06S76 187.0 27 1.34 15,050,000 0.59 16,654,327 1,604,327 0.63

E06S76.1 E06S75 341.0 27 1.00 15,050,000 0.65 16,654,327 1,604,327 0.70

E06S75.1 E06S51 330.0 27 1.00 15,050,000 0.65 16,654,327 1,604,327 0.70

E06S51.1 E06S50 286.0 27 1.00 15,050,000 0.65 16,654,327 1,604,327 0.70

E06S50.1 E06S49 367.0 27 1.02 15,050,000 0.65 16,654,327 1,604,327 0.70

E06S49.1 E06S47 365.0 27 0.97 15,050,000 0.66 16,654,327 1,604,327 0.71

E06S47.1 E06S42 390.0 27 1.02 15,080,000 0.65 16,684,327 1,604,327 0.70

E06S42.1 E06S41 301.0 27 1.00 15,250,000 0.66 16,854,327 1,604,327 0.71

E06S41.1 E06S103 352.0 27 1.07 15,950,000 0.66 17,554,327 1,604,327 0.71

E06S103.1 E06S102 248.0 30 0.75 15,950,000 0.62 17,554,327 1,604,327 0.66

E06S102.1 E06S101 356.0 30 0.74 15,950,000 0.62 17,554,327 1,604,327 0.66

E06S101.1 D06S51 304.0 30 0.87 15,950,000 0.59 17,554,327 1,604,327 0.63

D06S51.1 D06S52 332.0 30 0.65 15,960,000 0.65 17,564,327 1,604,327 0.70

D06S52.1 D06S124 335.0 30 0.65 15,960,000 0.65 17,564,327 1,604,327 0.70

D06S124.1 D06S125 225.0 30 0.65 15,960,000 0.65 17,564,327 1,604,327 0.70

D06S125.1 D06S129 347.0 30 0.65 15,980,000 0.65 17,584,327 1,604,327 0.70

JOB NUMBER:

Notes

3Roots Connection at Carroll 

Canyon Trunk Sewer - add 

1,385,751 gpd PWWF

INCREASE IN 

FLOW (gpd)

EXISTING PLUS 3ROOTS

dn/D
DESIGN 

SLOPE (%)

537-012 Dexter Wilson Engineering, Inc.

FROM TO

EXISTING YEAR 2012

7/8/2018

3Roots Project Plus City of San Diego Offsite Sewer Year 2012 PWWF

SEWER STUDY SUMMARY

3Roots Connection at Mesa 

Rim Trunk Sewer - add 

218,576 gpd PWWF

PEAK WWF 

(gpd)
dn/D

PEAK WWF 

(gpd)
LENGTH (ft)

LINE SIZE 

(inches)
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Notes
INCREASE IN 

FLOW (gpd)
dn/D

DESIGN 

SLOPE (%)
FROM TO

PEAK WWF 

(gpd)
dn/D

PEAK WWF 

(gpd)
LENGTH (ft)

LINE SIZE 

(inches)

D06S129.1 D06S127 345.0 30 0.65 15,980,000 0.65 17,584,327 1,604,327 0.70

D06S127.1 D06S126 345.0 30 0.65 15,980,000 0.65 17,584,327 1,604,327 0.70

D06S126.1 D06S130 361.0 30 0.65 15,980,000 0.65 17,584,327 1,604,327 0.70

D06S130.1 D06S37 365.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70

D06S37.1 D06S36 311.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70

D06S36.1 D06S131 308.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70

D06S131.1 D06S33 308.0 30 1.78 16,020,000 0.48 17,624,327 1,604,327 0.50

D06S33.1 D06S31 308.0 30 1.77 16,020,000 0.48 17,624,327 1,604,327 0.50

D06S31.1 D06S32 355.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70

D06S32.1 D05S82 355.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70

D05S82.1 D05S83 310.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70

D05S83.1 D05S84 310.0 30 0.65 16,020,000 0.65 17,624,327 1,604,327 0.70

D05S84.1 D05S86 310.0 30 0.65 16,040,000 0.65 17,644,327 1,604,327 0.70

D05S86.1 D05S95 265.0 30 0.65 16,040,000 0.65 17,644,327 1,604,327 0.70

D05S95.1 D05S94 260.0 30 0.65 16,040,000 0.65 17,644,327 1,604,327 0.70

D05S94.1 D05S93 255.0 33 0.48 16,040,000 0.61 17,644,327 1,604,327 0.65

D05S93.1 D05S61 348.0 33 0.59 16,040,000 0.57 17,644,327 1,604,327 0.61

D05S61.1 D05S62 95.0 33 11.53 16,040,000 0.26 17,644,327 1,604,327 0.27

D05S62.1 D05S63 28.0 33 8.82 16,040,000 0.27 17,644,327 1,604,327 0.29

Max dn/D Max dn/D

0.67 0.72

\\ARTIC\Eng\537012\Sewer\July 2018 Sewer Analyses\2018-07-08 3Roots City of San Diego CCTS#49 Year 2012 PWWF from As-Builts.xls Comparison















Appendix O.2
Sewer Flow Addendum

June 2020



 

DEXTER WILSON ENGINEERING, INC. 

WATER     ●     WASTEWATER     ●     RECYCLED WATER 

CONSULTING ENGINEERS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2234 FARADAY AVENUE     ●      CARLSBAD, CA      ●      (760) 438-4422 

ADDENDUM 1 TO THE  

DECEMBER 2018 SEWER STUDY 

 FOR THE  

3ROOTS PROJECT IN THE  

CITY OF SAN DIEGO 

 

May 15, 2020 

 





















TABLE 2

CARROLL CANYON TRUNK SEWER ANALYSIS

USING SEP 2019 FLOW MONITORING DATA

DATE:

FOR: SHT 1 OF 2

BY:

F06S51.1 F06S50 380.0 27 0.75 13,682,310 0.67 13,682,310 0 0.67

F06S50.1 F06S49 268.0 27 0.75 13,682,310 0.67 15,020,143 1,337,833 0.72

F06S49.1 F06S48 106.7 27 0.75 14,280,838 0.70 15,618,671 1,337,833 0.75

F06S48.1 F06S47 380.0 27 0.75 14,280,838 0.70 15,618,671 1,337,833 0.75

F06S47.1 F06S42 381.0 24 1.58 14,280,838 0.67 15,618,671 1,337,833 0.71

F06S42.1 F06S41 380.0 24 1.56 14,290,838 0.67 15,628,671 1,337,833 0.72

F06S41.1 F06S39 246.0 24 1.57 14,290,838 0.67 15,628,671 1,337,833 0.72

F06S39.1 F06S36 440.0 24 1.57 14,290,838 0.67 15,628,671 1,337,833 0.72

F06S36.1 F06S30 376.0 24 1.58 14,290,838 0.67 15,628,671 1,337,833 0.71

F06S30.1 F06S31 376.0 24 1.63 14,340,838 0.66 15,678,671 1,337,833 0.71

F06S31.1 F06S32 372.0 27 1.09 14,340,838 0.61 15,678,671 1,337,833 0.65

F06S32.1 F06S33 376.0 27 1.10 14,340,838 0.61 15,678,671 1,337,833 0.65

F06S33.1 F06S34 360.0 27 1.02 14,340,838 0.63 15,678,671 1,337,833 0.67

F06S34.1 F06S7 370.0 27 1.00 14,340,838 0.63 15,678,671 1,337,833 0.67

F06S7.1 F06S8 386.0 27 1.08 14,340,838 0.62 15,678,671 1,337,833 0.65

F06S8.1 F06S9 385.0 27 1.45 15,313,232 0.58 16,884,625 1,571,393 0.62

F06S9.1 E06S91 390.0 27 0.97 15,313,232 0.67 16,884,625 1,571,393 0.72

E06S91.1 E06S90 372.0 27 0.97 15,413,232 0.67 16,984,625 1,571,393 0.72

E06S90.1 E06S89 326.0 27 0.97 15,413,232 0.67 16,984,625 1,571,393 0.72

E06S89.1 E06S88 496.0 27 0.98 15,413,232 0.67 16,984,625 1,571,393 0.72

E06S88.1 E06S81 294.0 27 0.98 15,413,232 0.67 16,984,625 1,571,393 0.72

E06S81.1 E06S68 391.0 27 0.98 15,413,232 0.67 16,984,625 1,571,393 0.72

E06S68.1 E06S65 251.0 27 0.98 15,483,232 0.67 17,054,625 1,571,393 0.72

E06S65.1 E06S77 540.0 27 0.98 15,493,232 0.67 17,064,625 1,571,393 0.72

E06S77.1 E06S76 187.0 27 1.34 15,533,232 0.60 17,104,625 1,571,393 0.64

E06S76.1 E06S75 341.0 27 1.00 15,533,232 0.67 17,104,625 1,571,393 0.72

E06S75.1 E06S51 330.0 27 1.00 15,533,232 0.67 17,104,625 1,571,393 0.72

E06S51.1 E06S50 286.0 27 1.00 15,533,232 0.67 17,104,625 1,571,393 0.72

E06S50.1 E06S49 367.0 27 1.02 15,533,232 0.66 17,104,625 1,571,393 0.71

E06S49.1 E06S47 365.0 27 0.97 15,533,232 0.67 17,104,625 1,571,393 0.73

E06S47.1 E06S42 390.0 27 1.02 15,563,232 0.66 17,134,625 1,571,393 0.71

E06S42.1 E06S41 301.0 27 1.00 15,733,232 0.67 17,304,625 1,571,393 0.72

E06S41.1 E06S103 352.0 27 1.07 16,433,232 0.68 18,004,625 1,571,393 0.73

3Roots Connection at Mesa 

Rim Trunk Sewer - add 

233,560 gpd PWWF (Note 2 

below)

PEAK WWF 

(gpd)
dn/D

PEAK WWF 

(gpd)
LENGTH (ft)

LINE SIZE 

(inches)
FROM TO

YEAR 2019 FLOW MONITOR

10/14/2019

3Roots Project Plus City of San Diego Offsite Sewer Using Year 2019 Measured Flows

SEWER STUDY SUMMARY

JOB NUMBER:

Notes

3Roots Connection at Carroll 

Canyon Trunk Sewer - add 

1,337,833 gpd PWWF (Note 

1 below)

INCREASE IN 

FLOW (gpd)

YEAR 2019 PLUS 3ROOTS

dn/D
DESIGN 

SLOPE (%)

537-012 Dexter Wilson Engineering, Inc.
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TABLE 2

CARROLL CANYON TRUNK SEWER ANALYSIS

USING SEP 2019 FLOW MONITORING DATA

PEAK WWF 

(gpd)
dn/D

PEAK WWF 

(gpd)
LENGTH (ft)

LINE SIZE 

(inches)
FROM TO Notes

INCREASE IN 

FLOW (gpd)
dn/D

DESIGN 

SLOPE (%)

E06S103.1 E06S102 248.0 30 0.75 16,433,232 0.63 18,004,625 1,571,393 0.67

E06S102.1 E06S101 356.0 30 0.74 16,433,232 0.63 18,004,625 1,571,393 0.68

E06S101.1 D06S51 304.0 30 0.87 16,433,232 0.60 18,004,625 1,571,393 0.64

D06S51.1 D06S52 332.0 30 0.65 16,443,232 0.66 18,014,625 1,571,393 0.71

D06S52.1 D06S124 335.0 30 0.65 16,443,232 0.66 18,014,625 1,571,393 0.71

D06S124.1 D06S125 225.0 30 0.65 16,443,232 0.66 18,014,625 1,571,393 0.71

D06S125.1 D06S129 347.0 30 0.65 16,463,232 0.66 18,034,625 1,571,393 0.71

D06S129.1 D06S127 345.0 30 0.65 16,463,232 0.66 18,034,625 1,571,393 0.71

D06S127.1 D06S126 345.0 30 0.65 16,463,232 0.66 18,034,625 1,571,393 0.71

D06S126.1 D06S130 361.0 30 0.65 16,463,232 0.66 18,034,625 1,571,393 0.71

D06S130.1 D06S37 365.0 30 0.65 16,503,232 0.66 18,074,625 1,571,393 0.71

D06S37.1 D06S36 311.0 30 0.65 16,503,232 0.66 18,074,625 1,571,393 0.71

D06S36.1 D06S131 308.0 30 0.65 16,503,232 0.66 18,074,625 1,571,393 0.71

D06S131.1 D06S33 308.0 30 1.78 16,503,232 0.49 18,074,625 1,571,393 0.51

D06S33.1 D06S31 308.0 30 1.77 16,503,232 0.49 18,074,625 1,571,393 0.51

D06S31.1 D06S32 355.0 30 0.65 16,503,232 0.66 18,074,625 1,571,393 0.71

D06S32.1 D05S82 355.0 30 0.65 16,503,232 0.67 18,074,625 1,571,393 0.71

D05S82.1 D05S83 310.0 30 0.65 16,503,232 0.66 18,074,625 1,571,393 0.71

D05S83.1 D05S84 310.0 30 0.65 16,503,232 0.67 18,074,625 1,571,393 0.71

D05S84.1 D05S86 310.0 30 0.65 16,523,232 0.66 18,094,625 1,571,393 0.71

D05S86.1 D05S95 265.0 30 0.65 16,523,232 0.67 18,094,625 1,571,393 0.71

D05S95.1 D05S94 260.0 30 0.65 16,523,232 0.67 18,094,625 1,571,393 0.71

D05S94.1 D05S93 255.0 33 0.48 16,523,232 0.62 18,094,625 1,571,393 0.66

D05S93.1 D05S61 348.0 33 0.59 16,523,232 0.58 18,094,625 1,571,393 0.62

D05S61.1 D05S62 95.0 33 11.53 16,523,232 0.26 18,094,625 1,571,393 0.27

D05S62.1 D05S63 28.0 33 8.82 16,523,232 0.28 18,094,625 1,571,393 0.29

Max dn/D Max dn/D

0.70 0.75

Note 1.  400,549 gpd avg. (from Central and South Basins)  X  1.67 peak factor  x  2.0 wet weather peak  =  1,337,833 gpd PWWF

Note 2.  69,928 gpd avg. (from North Basin)  X  1.67 peak factor  x  2.0 wet weather peak  =  233,560 gpd PWWF
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1.0 Project Summary 

The purpose of this report is to present the results of a sanitary sewer flow 

monitoring project conducted by Infrastructure Engineering Corporation (IEC) 

within the City of San Diego collection system.   Four flow monitors were selected for 

the flow monitoring study. The flow monitoring survey period of two weeks from 

09/04/19 through 09/19/19. Monitoring results at each site, data collection 

methodology, and flow data analysis are further discussed in this report. 

2.0 Background and Scope 

IEC installed four open channel flow monitors to quantify sewer flows from the City’s 

service area. Metered flows are analyzed to identify the sewer flow characteristics 

and quantify sewer flows. The data provided can be used to determine the capacity of 

the Carroll Canyon Trunk line and calculate the d/D of the portions of the pipeline.  

 

3.0 Summary of Findings  

The four monitoring sites were selected as representative locations within the City’s 

collection system to quantify sewer flows from different basins entering into the 

system along the Carroll Canyon Trunk.  
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Table 1 lists each site together with the location of each access manhole and the 

diameter of the connecting upstream pipelines containing the installed monitor.   

 

 

Table 1 - Flow Meter Monitoring Sites 

Monitor ID 
Manhole 

ID 
Manhole Location 

Pipe 
Diameter 
(inches) 

MH203 G05S203 
Off Camino Santa Fe. East side on 
Quikrete premises along trail. 

21.13 

MH51     F06S51  
Off Camino Santa Fe. In easement near 

guard shack. Down embankment. 
27 

MH47 F06S47 
Off Camino Santa Fe. Entrance via 

locked gate on west side of intersection. 
24 

MH9 F06S9 
Entrance on Fenton Road at Carrol 

Road. Access road to cemetery need 
key.  

27 

 
 

 

 

 

Table 2 presents a summary of measured flow data.  As shown, average and peak flow 

events. The peak flow in Table 2, is the weekday/weekend peak flow, whichever is 

greater. The d/D for each location is presented using the peak level during the study 

over the measured pipe diameter. 
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                                 Table 2 Flow Monitoring Data Summary 

 

Site ID 
Manhole        

ID 

Existing 
Diameter 

(in.) 

Average 
Flow 
(mgd) 

Peak 
Flow 
(mgd) 

Maximum 
d/D 

MH203 G05S203 21.13 1.4992 2.584 26.8% 

MH51 F06S51 27 4.0965 7.550 51% 

MH47 F06S47 24 4.2757 6.675 47.7% 

MH9 F06S9 27.25 4.5848 7.193 31.3% 

 

 

 

4.0 Equipment and Principles of Operation  

4.1 Equipment  

Open channel flow for this project was measured with temporary flow meters 

at four locations.  The flow meters used by IEC use various depth measurement 

and velocity measurement technologies. Each of the technologies will provide 

high quality data when properly applied to specific environmental, hydraulic, 

and physical conditions.  The sensors were mounted on an expandable 

stainless-steel ring installed in the sewer pipe, normally upstream from the 

manhole invert.  The signal from the sensors was transmitted to the monitor 

through a communications cable.   

IEC carries a variety of flow monitoring technologies for all pipe capacities and 

types and are not bound by a specific manufacturer.  For this project, IEC 

utilized the ADS Triton+ flow monitor at all sites. The flow meters were 
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programmed to record the measured flow depth and velocity at 5-minute 

intervals.   

The flow monitor uses the continuous wave doppler technology to measure 

mean velocity.  IEC typically uses the ADS Triton+ flow monitor for pipe sizes 

≤96 inches and continuous wave Doppler technology to measure peak 

velocity.  The sensor transmits a continuous ultrasonic wave and measures the 

frequency shift of returned echoes reflected by air bubbles or particles in the 

flow.  The 500 KHz Doppler is ideal for applications such as sewer flow 

monitoring, I&I Studies, combined sewer overflow (CSO) monitoring, and 

storm water runoff monitoring.  

 

4.2 Principles of Operation 

The area velocity method is one method commonly used for automatically 

measuring open channel flow.  A Doppler flow meter (area-velocity meter) 

operates by emitting into the flow ultrasonic waves of known frequency and 

duration from a transmitter located in the channel invert.  Suspended particles 

and air bubbles in the flow reflect the emitted waves. The sensor receives and 

detects the deflected frequencies and processes them to determine the 

average velocity.   

The area velocity method calculates flow rate by multiplying the area of the 

flow by its average velocity.  This is often referred to as the continuity equation, 

Q = A * V; where Q is flow rate, A is cross-sectional area of pipe, and V is 

the velocity.  The main advantage of the area velocity method is that it can be 

used to measure flow under a wide range of conditions such as open channel, 

surcharged, full pipe, submerged and reverse flow. There is no need to 

estimate the slope and roughness of the channel, and silt correction allows one 

to compensate for debris that accumulates on the bottom of the channel.   
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5.0     Data and Report Management 

 Data Management means responsibility for managing the sewer flow data 

results and making this information available to those that have a stake in the 

use and management of water and sewer infrastructure information.  This 

section of the report provides a detailed reporting of the flow meter station 

information and flow data provided for each metered location.  Flow 

monitoring data for each metered location is included in Appendix A. 

5.1 Field Investigation Reports 

The field investigation reports consist of the temporary flow monitoring 

Location Information Summary Form.  The Location Information Summary 

Form provides three illustrations of the physical location of each flow 

monitoring station. Pertinent information relative to pipe details and 

observations, instrumentation, technician comments, and hydraulic 

conditions are listed.  

5.2 Data Summary Sheet  

The Data Summary Sheet is provided for a quick overview of the flow 

monitoring results at each location.  It contains the average, minimum, and 

maximum values for depth of flow, velocity, and flow rate over the duration of 

the monitoring period.   

5.3 Hydrograph Presentation 

The Hydrograph is a chart that displays the change of a hydrologic variable 

over time.  A flow data hydrograph illustrating all metered entities is 

presented in combination with the Data Summary Sheet.  A graphical time 

series presentation of Depth (inches), Average Velocity (ft/s) and Flow Rate 
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(gpm or mgd) is provided for each site.  The hydrograph is created using 5-

minute averages of the measured data.  The stacked axis allows easy visual 

identification of the location’s performance.  

5.4 Tabular Data Presentation 

Tabular Data time series records of Flow Rate (mgd or gpm), Average Velocity 

(ft/s) and Depth (inches) are provided as a function of time of day and date.  

For all monitoring locations, real-time readings are collected every fifteen-

minutes for each parameter monitored. Hourly averages are then calculated 

from these fifteen-minute readings. For example, all discharge measurements 

recorded from time period 00:00 through 00:59 for any given day are reported 

as an hourly average on each row of the tabular report. 

Hourly averages of the metered data are given for each day of monitoring as 

well as the average, hourly minimum and maximum and instantaneous 

minimum and maximum values. At the bottom of each day’s column are 

summary statistics for that day, as follows: 

• The “Mean” is the average of all instantaneous readings for that day. 

• The “Maximum and Minimum Hourly Means” are the maximum and 
minimum hourly averages shown in hours 0 through 24. 

• The “Instantaneous Maximum” is the greatest single reading data value 
obtained during the day. 

• The “Instantaneous Minimum” is the smallest single reading data value 
obtained during the day. 

5.5 Electronic Data Presentation 

Final data reports are produced in electronic formats including all data plots 

and photographs.  Flow rate, depth, average velocity and temperature data in 

5-minute increments are provided in CSV format.  The data are identified by 

the site ID. 
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Appendix A 

Flow Monitoring Data 

 
 

 



Flow Monitor 

Location Report IEC Crew 

Project Name

 

Site Name: Monitor S/N: 60560 Manhole #: MH-9

Access:

Date/Time of Investigation: Manhole Depth: 15'

Site Hydraulics: Manhole Material / Condition: Concrete Poor

Active Connections Yes Outside 11:00

Upstream Input: (L/S, P/S) Pipe Material / Condition: Vitrified Clay Pipe Fair

Downstream Manhole:

Depth of Flow (Wet Dof): 6.70" +/- IP Address NA

Range (Air Dof): 20.55" +/- Wireless Carrier NA

Peak Velocity: 10.7 fps Modem Type NA

Silt: No Inches Communication Type

Backup Yes No Cause Distance

Installation Type: Trunk X

Sensors / Devices: Lift/Pump Station X

Surcharge Yes WWTP X

Rain Gauge No Other X

Additional Site Information / Comments:

DNI

Standard Ring and Crank Installation

CS4 Combo

Installation Data

GE/GW

3ROOTS

Type of 

System:
Sanitary

Entrance from Fenton Road off Canyon Road. Locked gate 

needs key to access. Walk down trail.

MH-9

GPS Coordinates North

Walk (Wooded)

GPS Coordinates West
NA

27.25"Pipe Height

NA

Pipe Width 27.25"

September 4 2019

Very fast, deep flow.

DNI

Communication Data

2:30 pm

         Serial

Investigation Data Manhole Data

Monitor Type

Address / Location:

 

ADS Triton +

3Roots FM MH9  
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Infrastructure Engineering Corporation
3Roots FM

MH9PH2\mp1\DFINAL (inches):Dep    MH9PH2\mp1\VFINAL (feet/sec):Vel    

MH9PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 27.25 

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/4/2019 9/5/2019 9/6/2019 9/7/2019 9/8/2019 9/9/2019 9/10/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow

9:45 8.0 10.2 6.500 7.9 10.2 6.442 8.1 10.0 6.578 8.0 9.6 6.133 7.9 9.8 6.157 7.7 10.1 6.172

10:45 7.5 10.0 5.872 7.6 10.1 6.038 8.3 10.2 6.920 8.3 9.9 6.723 7.7 9.8 5.905 7.3 9.9 5.610

11:45 7.3 10.0 5.588 7.4 10.0 5.707 8.1 10.2 6.579 8.2 9.8 6.562 7.4 9.7 5.538 7.1 9.9 5.373

12:45 7.1 10.0 5.415 7.2 9.9 5.461 7.9 9.9 6.220 8.0 9.8 6.282 7.3 9.7 5.484 7.1 9.9 5.367

13:45 7.1 10.0 5.357 7.1 9.9 5.383 7.6 9.6 5.778 7.6 10.0 5.988 7.1 9.6 5.236 6.9 9.9 5.207

14:45 6.6 9.8 4.815 6.7 9.7 4.894 6.8 9.7 4.935 7.2 9.6 5.284 7.2 10.0 5.554 7.0 9.5 5.070 6.6 9.7 4.728

15:45 6.5 9.7 4.664 6.6 9.8 4.734 6.6 9.6 4.703 6.9 9.4 4.962 7.1 9.8 5.291 6.8 9.3 4.733 6.5 9.7 4.615

16:45 6.5 9.7 4.665 6.6 9.7 4.731 6.7 9.6 4.811 6.9 9.4 4.877 7.0 9.8 5.212 6.7 9.3 4.657 6.4 9.7 4.544

17:45 6.7 9.7 4.873 6.8 9.8 5.034 6.7 9.6 4.838 6.9 9.4 4.918 7.1 9.9 5.400 6.8 9.4 4.789 6.6 9.7 4.677

18:45 7.1 9.8 5.261 7.1 9.9 5.376 6.9 9.8 5.044 6.9 9.4 4.935 7.2 10.0 5.594 7.1 9.7 5.290 7.1 9.7 5.257

19:45 7.6 10.0 5.942 7.5 10.0 5.818 7.0 9.8 5.202 7.0 9.4 4.955 7.7 10.1 6.113 7.6 9.7 5.825 7.6 9.8 5.815

20:45 7.9 10.1 6.369 8.0 10.2 6.520 7.1 9.8 5.306 7.0 9.4 5.029 8.1 10.2 6.717 8.0 9.9 6.306 8.1 10.1 6.547

21:45 7.7 10.1 6.112 7.9 10.2 6.494 6.8 9.8 5.058 7.0 9.3 4.947 8.0 10.2 6.541 7.9 9.8 6.173 7.8 9.7 6.033

22:45 7.3 9.9 5.568 7.2 9.9 5.481 6.7 9.7 4.843 6.8 9.3 4.717 7.1 9.7 5.286 6.9 9.6 5.033 7.1 9.2 5.056

23:45 6.2 9.5 4.259 6.2 9.5 4.312 6.3 9.4 4.256 6.5 8.9 4.279 6.4 9.3 4.347 6.2 9.0 4.080 6.2 8.4 3.769

0:45 5.5 8.8 3.289 5.4 8.7 3.218 5.8 9.0 3.626 5.7 8.4 3.380 5.4 8.7 3.202 5.5 8.6 3.228 5.4 7.5 2.766

1:45 4.6 8.1 2.392 4.7 8.1 2.413 4.9 8.3 2.704 5.1 7.9 2.665 4.7 8.1 2.457 4.7 8.0 2.398 4.6 7.3 2.125

2:45 4.3 7.6 2.008 4.4 7.7 2.086 4.5 7.8 2.216 4.7 7.5 2.240 4.4 7.6 2.059 4.2 7.4 1.889 4.3 7.2 1.887

3:45 4.2 7.5 1.903 4.2 7.6 1.974 4.2 7.4 1.897 4.3 7.1 1.862 4.1 7.5 1.878 4.0 7.2 1.756 4.1 7.1 1.756

4:45 4.2 7.6 1.951 4.2 7.5 1.910 4.0 7.3 1.760 4.2 6.9 1.760 4.2 7.5 1.924 4.0 7.2 1.718 4.1 7.1 1.778

5:45 4.9 8.2 2.596 4.7 8.1 2.459 4.1 7.3 1.816 4.1 6.9 1.741 4.9 8.0 2.569 4.6 7.5 2.204 4.7 7.5 2.297

6:45 6.7 9.5 4.719 6.2 9.2 4.222 4.7 7.8 2.338 4.5 7.2 2.013 6.6 9.2 4.519 6.3 9.3 4.275 6.3 9.3 4.359

7:45 8.4 10.2 6.930 8.1 10.1 6.623 5.8 8.8 3.619 5.5 8.1 3.076 8.2 10.1 6.747 8.1 10.0 6.500 8.0 10.1 6.456

8:45 8.2 10.2 6.822 8.1 10.3 6.765 7.2 9.7 5.418 6.9 9.1 4.766 8.2 9.8 6.520 8.0 10.1 6.490 7.9 10.3 6.474

Total 3.414 4.742 4.309 4.353 4.984 4.614 4.528

Average 6.4 9.2 4.469 6.6 9.4 4.742 6.2 9.2 4.309 6.4 8.8 4.353 6.8 9.4 4.984 6.6 9.1 4.614 6.5 9.1 4.528

Min Time 4:45 3:20 4:45 5:05 5:00 5:00 5:10 5:30 5:10 5:45 6:15 6:05 4:55 4:20 4:50 4:50 5:10 5:00 4:00 4:20 4:00

Min Val 4.0 7.3 1.758 4.1 7.4 1.822 4.0 7.2 1.739 4.1 6.8 1.695 4.1 7.4 1.823 3.9 7.0 1.628 4.0 7.0 1.678

Max Time 8:30 9:00 8:30 8:10 9:00 9:00 10:05 10:20 9:45 11:20 11:10 11:15 8:30 21:40 8:30 8:20 8:20 8:20 21:40 9:00 21:30

Max Val 8.5 10.3 7.114 8.3 10.5 6.899 8.0 10.3 6.591 8.4 10.3 7.039 8.4 10.3 7.078 8.2 10.2 6.811 8.2 10.4 6.708

Week Avg 6.5 9.2 4.575

WeekTotal 30.94



Infrastructure Engineering Corporation
3Roots FM

MH9PH2\mp1\DFINAL (inches):Dep    MH9PH2\mp1\VFINAL (feet/sec):Vel    

MH9PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 27.25 

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/11/2019 9/12/2019 9/13/2019 9/14/2019 9/15/2019 9/16/2019 9/17/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow

9:45 7.6 10.1 6.047 7.8 10.2 6.250 7.9 10.2 6.413 8.0 10.0 6.414 8.0 9.7 6.192 7.9 10.2 6.397 7.8 10.1 6.248

10:45 7.3 9.9 5.601 7.4 10.0 5.717 7.6 10.1 6.074 8.1 10.2 6.609 8.2 9.9 6.555 7.6 10.3 6.161 7.5 10.0 5.831

11:45 7.1 9.9 5.316 7.2 10.0 5.485 7.3 10.0 5.651 7.9 10.2 6.442 8.1 9.9 6.445 7.3 10.2 5.815 7.1 10.0 5.409

12:45 7.0 9.9 5.238 7.1 10.0 5.365 7.2 9.9 5.455 7.8 9.9 6.166 7.8 9.8 6.104 7.2 10.1 5.600 7.0 10.0 5.302

13:45 6.9 9.9 5.187 6.8 9.9 5.050 7.1 9.9 5.343 7.6 9.6 5.737 7.5 10.0 5.808 7.0 10.0 5.354 6.9 9.9 5.160

14:45 6.6 9.8 4.845 6.7 9.7 4.855 6.8 9.7 5.001 7.2 9.5 5.323 7.2 10.1 5.567 6.8 9.6 4.939 6.7 9.8 4.940

15:45 6.4 9.8 4.563 6.5 9.7 4.661 6.6 9.6 4.666 6.9 9.4 4.928 7.1 9.9 5.312 6.7 9.4 4.670 6.6 9.8 4.796

16:45 6.4 9.8 4.607 6.5 9.7 4.663 6.6 9.6 4.674 6.7 9.4 4.716 7.0 9.8 5.235 6.8 9.2 4.678 6.6 9.7 4.763

17:45 6.6 10.1 4.964 6.7 9.8 4.910 6.7 9.6 4.806 6.7 9.4 4.717 7.2 9.9 5.511 6.9 9.5 4.926 6.8 9.7 4.950

18:45 7.1 10.2 5.504 7.0 9.9 5.215 6.8 9.7 4.970 6.7 9.4 4.692 7.3 10.1 5.679 7.1 9.6 5.234 7.0 9.8 5.187

19:45 7.5 10.3 6.009 7.4 10.0 5.729 7.0 9.8 5.200 6.7 9.4 4.639 7.7 10.1 6.207 7.8 9.9 6.127 7.6 9.8 5.858

20:45 7.8 10.2 6.345 7.8 10.2 6.362 7.1 9.8 5.311 7.0 9.4 4.941 8.0 10.2 6.568 8.1 9.9 6.509 8.1 10.1 6.529

21:45 7.7 10.1 6.139 7.6 10.2 6.090 6.9 9.8 5.077 6.7 9.3 4.657 7.8 10.2 6.302 7.9 9.8 6.209 7.8 9.8 6.091

22:45 7.0 9.7 5.164 7.1 9.9 5.362 6.7 9.7 4.858 6.5 9.2 4.422 7.0 9.8 5.269 7.0 9.5 5.072 7.0 9.3 4.902

23:45 6.0 9.4 4.041 6.2 9.5 4.237 6.2 9.4 4.211 6.1 8.9 3.910 6.3 9.4 4.285 6.3 9.0 4.125 6.2 8.6 3.869

0:45 5.3 8.8 3.156 5.3 8.7 3.123 5.6 9.0 3.502 5.7 8.4 3.337 5.4 8.8 3.223 5.3 8.7 3.145 5.3 7.5 2.691

1:45 4.5 8.1 2.292 4.6 8.1 2.370 4.9 8.3 2.683 4.9 7.9 2.519 4.7 7.8 2.394 4.7 8.1 2.401 4.7 7.3 2.163

2:45 4.1 7.6 1.890 4.2 7.7 1.991 4.5 7.8 2.191 4.5 7.5 2.147 4.3 7.4 1.962 4.3 7.4 1.921 4.3 7.1 1.885

3:45 3.8 7.5 1.685 4.0 7.6 1.813 4.2 7.4 1.885 4.2 7.4 1.866 4.1 7.3 1.809 4.1 7.3 1.784 4.0 7.0 1.693

4:45 3.8 7.6 1.705 4.0 7.5 1.760 4.0 7.3 1.729 4.0 7.3 1.732 4.1 7.3 1.837 4.1 7.5 1.850 4.1 7.1 1.779

5:45 4.7 8.2 2.468 4.6 8.1 2.357 4.1 7.3 1.825 4.0 7.3 1.756 4.8 7.4 2.332 4.8 7.6 2.347 4.8 7.6 2.371

6:45 6.3 9.5 4.341 6.2 9.2 4.192 4.5 7.8 2.200 4.3 7.4 1.989 6.4 9.2 4.325 6.4 9.3 4.429 6.5 9.4 4.554

7:45 8.1 10.2 6.583 8.0 10.1 6.522 5.7 8.8 3.503 5.4 8.1 3.003 8.2 10.2 6.802 8.2 10.1 6.711 8.2 10.2 6.737

8:45 8.0 10.2 6.544 8.1 10.3 6.720 7.2 9.7 5.367 6.8 9.1 4.699 8.3 10.3 6.928 8.1 10.1 6.585 8.0 10.3 6.652

Total 4.593 4.617 4.275 4.223 4.944 4.708 4.598

Average 6.4 9.4 4.593 6.4 9.4 4.617 6.2 9.2 4.275 6.3 8.9 4.223 6.8 9.4 4.944 6.6 9.3 4.708 6.5 9.2 4.598

Min Time 4:35 3:20 4:35 4:50 5:00 4:55 5:40 5:30 5:40 5:40 6:15 6:15 4:05 4:25 3:55 4:35 3:45 3:50 4:15 3:55 4:15

Min Val 3.8 7.3 1.623 3.9 7.4 1.689 3.9 7.2 1.700 3.9 7.2 1.696 4.1 7.2 1.782 4.0 7.1 1.756 4.0 6.9 1.628

Max Time 8:25 19:50 8:05 8:20 9:00 9:00 9:55 10:20 9:45 11:30 11:10 11:30 8:40 9:25 8:30 8:20 11:10 8:20 8:40 9:00 8:40

Max Val 8.2 10.3 6.792 8.2 10.5 6.871 8.0 10.3 6.560 8.1 10.3 6.743 8.4 10.4 7.078 8.5 10.4 7.193 8.4 10.4 7.085

Week Avg 6.5 9.2 4.565

WeekTotal 31.96



Infrastructure Engineering Corporation
3Roots FM

MH9PH2\mp1\DFINAL (inches):Dep    MH9PH2\mp1\VFINAL (feet/sec):Vel    

MH9PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 27.25 

Wednesday Thursday

9/18/2019 9/19/2019

Dep Vel Flow Dep Vel Flow

9:45 7.7 10.1 7.9 10.1 6.797

10:45 7.5 10.0 6.177 7.4 9.9 6.312

11:45 7.2 9.9 5.812 7.1 9.8 5.691

12:45 6.9 10.0 5.462 6.9 9.8 5.370

13:45 6.9 9.9 5.243 5.159

14:45 6.7 9.8 5.130

15:45 6.6 9.8 4.931

16:45 6.6 9.9 4.801

17:45 6.8 10.1 4.863

18:45 7.0 10.2 5.111

19:45 7.6 10.3 5.493

20:45 7.9 10.2 6.172

21:45 7.7 10.1 6.489

22:45 7.0 9.8 6.171

23:45 6.2 8.7 5.210

0:45 5.4 7.4 3.928

1:45 4.7 7.4 2.716

2:45 4.3 7.2 2.227

3:45 4.0 7.2 1.892

4:45 4.2 7.2 1.742

5:45 4.7 7.4 1.819

6:45 6.4 8.7 2.245

7:45 8.2 10.1 4.143

8:45 8.3 10.1 6.638

Total 4.634 0.760

Average 6.5 9.2 4.634 7.4 9.9 5.758

Min Time 4:25 4:05 4:15 12:45 12:10 12:45

Min Val 4.0 7.1 1.701 6.9 9.8 5.090

Max Time 8:25 8:40 8:40 9:45 10:05 9:45

Max Val 8.5 10.4 7.153 8.1 10.1 6.641

Week Avg 6.6 9.3 4.768

WeekTotal 5.430



Flow Monitor 

Location Report IEC Crew 

Project Name

 

Site Name: Monitor S/N: 61856 Manhole #: MH-47

Access:

Date/Time of Investigation: Manhole Depth: 27"

Site Hydraulics: Manhole Material / Condition: Concrete Poor

Active Connections No 

Upstream Input: (L/S, P/S) Pipe Material / Condition: Vitrified Clay Pipe Fair

Downstream Manhole:

Depth of Flow (Wet Dof): 8.00" +/- IP Address NA

Range (Air Dof): 16.00" +/- Wireless Carrier NA

Peak Velocity: 8,70 fps Modem Type NA

Silt: No Inches Communication Type

Backup Yes No Cause Distance

Installation Type: Trunk X

Sensors / Devices: Lift/Pump Station X

Surcharge No WWTP X

Rain Gauge No Other X

Investigation Data Manhole Data

Monitor Type

Address / Location:

 

ADS Triton +

September 4 2019

Very fast,deep flow.

DNI

Communication Data

12:55 pm

         Serial

NA

24"Pipe Height

NA

Pipe Width 24"

GE/GW

 3Roots FM

Type of 

System:
Sanitary

Entrance from Camino Santa Fe Road. Access road has 

locked gate. Need code.

MH-47

GPS Coordinates North

Drive

GPS Coordinates West

Additional Site Information / Comments:

DNI

Standard Ring and Crank Installation

CS4 Combo

Installation Data

3Roots FM MH47
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Infrastructure Engineering Corporation
3Roots FM

MH47PH2\mp1\DFINAL (inches):Dep    MH47PH2\mp1\VFINAL (feet/sec):Vel    

MH47PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 24.00 

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/4/2019 9/5/2019 9/6/2019 9/7/2019 9/8/2019 9/9/2019 9/10/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow

9:45 9.1 8.2 5.770 8.6 8.5 5.593 8.8 8.6 5.841 9.4 8.1 5.949 9.3 7.7 5.621 9.1 7.9 5.518

10:45 8.6 8.0 5.183 8.4 8.4 5.370 8.9 8.7 5.937 9.9 8.2 6.445 9.1 7.6 5.371 8.6 7.8 5.098

11:45 8.3 7.9 4.982 8.1 8.3 5.008 8.9 8.6 5.843 9.7 8.1 6.180 8.9 7.6 5.169 8.4 7.7 4.895

12:45 7.7 8.3 4.682 8.2 7.8 4.843 8.0 8.3 4.938 8.8 8.5 5.785 9.4 7.9 5.817 8.8 7.6 5.155 8.4 7.7 4.895

13:45 7.7 8.2 4.646 8.1 7.8 4.747 7.9 8.2 4.799 8.6 8.3 5.461 9.1 7.9 5.527 8.7 7.5 4.999 8.2 7.6 4.721

14:45 7.5 8.1 4.365 7.9 7.7 4.502 7.6 8.1 4.479 8.3 8.2 5.101 8.8 7.7 5.176 8.5 7.5 4.837 8.1 7.6 4.558

15:45 7.5 8.1 4.403 7.8 7.7 4.397 7.5 8.0 4.388 8.1 8.1 4.849 8.6 7.5 4.941 8.2 7.5 4.608 8.0 7.6 4.464

16:45 7.5 8.0 4.347 7.8 7.8 4.484 7.7 8.1 4.532 8.1 8.0 4.794 8.6 7.5 4.909 8.2 7.6 4.640 7.9 7.5 4.382

17:45 7.8 8.1 4.647 8.0 7.8 4.661 7.7 8.2 4.607 8.0 8.0 4.721 8.8 7.6 5.154 8.2 7.6 4.660 8.0 7.7 4.537

18:45 8.0 8.3 4.950 8.3 8.0 5.015 7.8 8.3 4.780 8.1 8.0 4.813 8.9 7.6 5.250 8.6 7.8 5.133 8.4 7.9 5.003

19:45 8.5 8.5 5.432 8.7 8.2 5.433 8.0 8.5 4.975 8.1 8.0 4.881 9.4 7.8 5.745 9.0 8.0 5.600 9.0 8.1 5.642

20:45 8.7 8.6 5.746 9.2 8.4 6.051 8.0 8.5 5.054 8.2 8.0 4.960 9.8 7.9 6.161 9.4 8.1 6.003 9.5 8.3 6.164

21:45 8.7 8.5 5.681 9.1 8.4 5.859 7.8 8.4 4.784 8.1 8.0 4.783 9.5 7.9 5.930 9.4 8.0 5.948 9.1 8.2 5.792

22:45 8.2 8.3 5.101 8.3 8.1 5.027 7.6 8.3 4.576 7.9 7.9 4.588 8.7 7.5 4.996 8.5 7.7 4.939 8.5 7.9 5.099

23:45 7.2 7.8 3.984 7.4 7.6 4.046 7.0 7.9 3.928 7.4 7.5 4.035 7.8 6.9 3.966 7.6 7.3 4.006 7.5 7.4 4.008

0:45 6.3 7.0 3.024 6.4 6.8 2.958 6.4 7.5 3.265 6.7 7.0 3.264 6.8 6.3 3.003 6.7 6.7 3.082 6.5 6.9 3.073

1:45 5.6 6.2 2.266 5.7 6.2 2.299 5.7 6.7 2.504 6.1 6.3 2.608 5.7 5.6 2.100 5.6 5.9 2.164 5.7 6.1 2.280

2:45 5.1 5.8 1.829 5.2 5.8 1.877 5.2 6.1 1.982 5.5 5.8 2.025 5.3 5.3 1.784 5.0 5.6 1.732 5.2 5.7 1.841

3:45 4.9 5.6 1.661 5.0 5.7 1.730 4.9 5.8 1.719 4.9 5.4 1.613 5.1 5.0 1.580 4.8 5.4 1.548 4.9 5.6 1.693

4:45 5.1 5.7 1.782 5.0 5.8 1.777 4.7 5.6 1.579 4.9 5.4 1.608 5.2 5.2 1.704 4.9 5.5 1.618 5.0 5.7 1.736

5:45 6.1 6.6 2.673 5.7 6.5 2.408 4.9 5.8 1.715 4.9 5.3 1.556 6.3 5.9 2.542 5.9 6.2 2.448 6.1 6.4 2.610

6:45 8.0 7.8 4.623 7.3 7.8 4.161 5.6 6.4 2.343 5.5 5.7 1.988 8.3 7.2 4.503 7.8 7.4 4.247 7.9 7.6 4.425

7:45 9.6 8.4 6.415 9.0 8.5 5.944 6.8 7.5 3.571 6.9 6.8 3.285 9.8 7.8 6.078 9.5 8.1 6.027 9.5 8.1 6.024

8:45 9.4 8.3 6.141 8.8 8.6 5.759 8.3 8.3 5.180 8.3 7.7 4.797 9.7 7.8 6.035 9.4 7.9 5.836 9.2 8.1 5.815

Total 3.618 4.330 3.986 4.131 4.645 4.391 4.345

Average 7.4 7.6 4.202 7.6 7.5 4.330 7.1 7.7 3.986 7.4 7.4 4.131 8.3 7.2 4.645 7.9 7.2 4.391 7.8 7.4 4.345

Min Time 4:35 4:15 4:35 4:55 4:35 4:55 5:00 6:05 5:40 6:10 5:50 6:10 4:40 3:45 3:55 4:40 4:05 4:40 4:00 5:15 4:00

Min Val 4.8 5.4 1.544 4.8 5.5 1.629 4.6 5.5 1.528 4.8 5.1 1.504 5.1 4.9 1.554 4.6 5.3 1.455 4.8 5.5 1.582

Max Time 8:40 21:05 8:00 9:45 9:25 8:10 9:40 10:10 9:40 11:00 10:30 11:10 11:10 11:00 11:00 21:55 7:50 22:00 8:30 21:15 21:15

Max Val 9.7 8.8 6.479 9.5 8.7 6.217 8.8 8.7 5.753 8.9 8.8 6.016 10.0 8.3 6.648 9.7 8.2 6.240 9.7 8.4 6.361

Week Avg 7.6 7.4 4.292

WeekTotal 29.45



Infrastructure Engineering Corporation
3Roots FM

MH47PH2\mp1\DFINAL (inches):Dep    MH47PH2\mp1\VFINAL (feet/sec):Vel    

MH47PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 24.00 

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/11/2019 9/12/2019 9/13/2019 9/14/2019 9/15/2019 9/16/2019 9/17/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow

9:45 8.9 8.0 5.415 9.0 8.0 5.535 9.1 8.1 5.722 9.4 8.2 6.007 9.4 8.2 6.077 8.7 8.3 5.561 8.5 8.5 5.526

10:45 8.5 7.9 5.074 8.6 7.9 5.123 8.7 8.0 5.351 9.7 8.4 6.427 9.6 8.4 6.398 8.3 8.2 5.177 8.2 8.3 5.074

11:45 8.3 7.8 4.834 8.5 7.8 4.981 8.5 7.9 5.093 9.4 8.3 6.135 9.3 8.3 6.085 8.1 8.2 4.986 7.9 8.2 4.815

12:45 8.2 7.8 4.815 8.3 7.8 4.871 8.4 7.8 4.994 9.0 8.2 5.770 9.0 8.2 5.694 8.0 8.2 4.849 7.9 8.2 4.732

13:45 8.2 7.8 4.777 8.1 7.7 4.633 8.3 7.8 4.900 8.8 8.1 5.453 8.6 8.1 5.338 7.9 8.2 4.748 7.7 8.1 4.542

14:45 7.9 7.7 4.464 8.0 7.6 4.555 8.1 7.6 4.569 8.5 7.9 5.056 8.4 8.0 5.050 7.6 8.0 4.469 7.5 8.0 4.359

15:45 7.8 7.6 4.293 7.8 7.6 4.379 7.9 7.6 4.436 8.2 7.8 4.819 8.3 8.0 4.989 7.5 8.0 4.331 7.4 8.0 4.271

16:45 7.8 7.6 4.377 7.9 7.7 4.465 7.9 7.7 4.481 8.1 7.8 4.727 8.3 7.9 4.931 7.6 8.1 4.478 7.5 7.9 4.307

17:45 8.0 7.7 4.599 8.0 7.8 4.640 7.9 7.7 4.527 8.1 7.8 4.718 8.5 8.0 5.128 7.8 8.2 4.705 7.7 8.1 4.534

18:45 8.4 7.9 4.994 8.3 7.9 4.923 8.2 7.9 4.848 8.1 7.8 4.665 8.5 8.0 5.178 8.1 8.3 4.998 8.0 8.2 4.874

19:45 8.8 8.1 5.492 8.7 8.1 5.394 8.3 7.9 4.930 8.1 7.8 4.684 9.0 8.3 5.742 8.6 8.6 5.633 8.5 8.5 5.469

20:45 9.3 8.2 5.960 9.1 8.2 5.788 8.3 7.9 4.949 8.3 7.8 4.892 9.2 8.3 5.977 8.8 8.7 5.865 8.9 8.7 5.926

21:45 9.0 8.1 5.651 9.0 8.0 5.524 8.2 7.9 4.834 8.1 7.8 4.716 8.9 8.2 5.646 8.6 8.6 5.691 8.7 8.5 5.642

22:45 8.3 7.9 4.877 8.4 7.8 4.955 8.0 7.8 4.620 7.9 7.7 4.502 8.2 8.0 4.911 7.9 8.3 4.828 7.9 8.2 4.765

23:45 7.3 7.4 3.877 7.5 7.4 3.984 7.5 7.5 4.050 7.4 7.5 3.954 7.2 7.6 3.914 6.9 7.8 3.755 6.9 7.6 3.700

0:45 6.4 6.9 3.001 6.5 6.7 2.990 6.7 7.0 3.277 6.7 7.0 3.295 6.4 6.9 2.992 6.1 7.1 2.882 6.3 6.9 2.936

1:45 5.6 6.1 2.195 5.7 6.1 2.257 6.1 6.5 2.654 6.1 6.4 2.635 5.6 6.2 2.271 5.4 6.3 2.178 5.5 6.0 2.115

2:45 4.9 5.6 1.643 5.1 5.6 1.757 5.4 5.9 2.017 5.5 5.9 2.066 5.0 5.7 1.746 4.9 5.8 1.752 5.0 5.7 1.779

3:45 4.6 5.4 1.448 4.8 5.4 1.546 4.9 5.6 1.653 4.9 5.5 1.644 4.7 5.5 1.569 4.8 5.7 1.646 4.6 5.5 1.524

4:45 4.7 5.4 1.519 4.9 5.5 1.608 4.7 5.4 1.534 4.8 5.4 1.541 4.8 5.6 1.634 4.9 5.8 1.695 4.9 5.7 1.702

5:45 6.1 6.5 2.634 5.9 6.2 2.432 5.0 5.7 1.751 4.8 5.4 1.565 6.0 6.5 2.556 5.8 6.6 2.508 6.0 6.5 2.565

6:45 7.8 7.6 4.358 7.9 7.4 4.307 5.6 6.0 2.167 5.4 5.8 1.971 7.6 7.6 4.259 7.6 7.9 4.347 7.6 7.7 4.268

7:45 9.6 8.1 6.179 9.5 8.0 6.017 7.2 7.2 3.685 6.9 6.9 3.329 9.4 8.4 6.192 9.0 8.6 5.969 9.2 8.4 6.037

8:45 9.4 8.1 6.035 9.5 8.1 6.044 8.6 7.9 5.161 8.4 7.8 4.940 9.2 8.5 6.118 8.8 8.6 5.778 9.0 8.2 5.751

Total 4.271 4.280 4.009 4.146 4.600 4.285 4.217

Average 7.7 7.4 4.271 7.7 7.3 4.280 7.4 7.3 4.009 7.5 7.3 4.146 7.9 7.6 4.600 7.4 7.7 4.285 7.4 7.7 4.217

Min Time 4:25 4:00 4:25 4:40 4:25 4:30 5:30 5:30 5:30 6:10 6:10 6:10 5:00 4:00 4:00 4:25 4:25 4:25 4:05 3:45 3:50

Min Val 4.5 5.2 1.410 4.7 5.3 1.495 4.7 5.1 1.432 4.7 5.2 1.446 4.7 5.3 1.494 4.7 5.6 1.571 4.5 5.4 1.440

Max Time 8:05 8:15 8:05 8:20 20:55 8:25 9:50 9:55 9:55 11:20 11:00 11:00 11:10 10:50 10:50 8:15 8:20 8:20 8:10 21:40 8:15

Max Val 10.0 8.3 6.573 9.7 8.2 6.154 9.4 8.2 6.056 9.8 8.6 6.675 9.7 8.5 6.567 9.1 8.8 6.183 9.4 8.7 6.187

Week Avg 7.6 7.5 4.258

WeekTotal 29.81



Infrastructure Engineering Corporation
3Roots FM

MH47PH2\mp1\DFINAL (inches):Dep    MH47PH2\mp1\VFINAL (feet/sec):Vel    

MH47PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 24.00 

Wednesday Thursday

9/18/2019 9/19/2019

Dep Vel Flow Dep Vel Flow

9:45 8.7 8.2 9.2 7.7 5.933

10:45 8.4 8.0 5.422 8.9 7.6 5.520

11:45 8.2 8.0 5.106 5.192

12:45 8.0 7.8 4.883

13:45 7.9 7.8 4.649

14:45 7.7 7.7 4.581

15:45 7.6 7.7 4.350

16:45 7.7 7.8 4.247

17:45 7.9 7.8 4.354

18:45 8.2 7.9 4.516

19:45 8.8 8.1 4.835

20:45 9.1 8.2 5.468

21:45 8.9 7.9 5.796

22:45 8.3 7.7 5.423

23:45 7.4 7.2 4.814

0:45 6.6 6.6 3.845

1:45 5.6 5.8 2.981

2:45 5.1 5.4 2.109

3:45 4.9 5.3 1.698

4:45 5.1 5.4 1.544

5:45 6.0 6.0 1.697

6:45 7.9 7.5 2.428

7:45 9.6 8.0 4.372

8:45 9.6 7.8 6.040

Total 4.212 0.374

Average 7.6 7.3 4.212 9.1 7.7 5.388

Min Time 4:15 4:15 4:15 10:45 10:40 10:45

Min Val 4.8 5.1 1.471 8.7 7.5 4.943

Max Time 8:20 10:35 8:20 9:45 10:10 9:50

Max Val 9.8 8.2 6.418 9.5 7.8 5.802

Week Avg 7.7 7.3 4.294

WeekTotal 4.622



Flow Monitor 

Location Report IEC Crew 

Project Name

 

Site Name: Monitor S/N: 64699 Manhole #: MH-51

Access:

Date/Time of Investigation: Manhole Depth: 24'

Site Hydraulics: Manhole Material / Condition: Concrete Poor

Active Connections No 

Upstream Input: (L/S, P/S) Pipe Material / Condition: Vitrified Clay Pipe Fair

Downstream Manhole:

Depth of Flow (Wet Dof): 9.86" +/- IP Address NA

Range (Air Dof): 17.14" +/- Wireless Carrier NA

Peak Velocity: 7 fps Modem Type NA

Silt: No Inches Communication Type

Backup Yes No Cause Distance

Installation Type: Trunk X

Sensors / Devices: Lift/Pump Station X

Surcharge No WWTP X

Rain Gauge No Other X

Additional Site Information / Comments:

DNI

Standard Ring and Crank Installation

CS4 Combo

Installation Data

GE/GW

3Roots FM

Type of 

System:
Sanitary

Off Camino Santa Fe, in easement neer guard shack. Down 

embankment.

MH-51

GPS Coordinates North

Drive

GPS Coordinates West
NA

27.00"Pipe Height

NA

Pipe Width 27.00"

September 4 2019

Fast, deep flow.

DNI

Communication Data

10:10 am

         Serial

Investigation Data Manhole Data

Monitor Type

Address / Location:

 

ADS Triton +

3Roots FM MH51
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Infrastructure Engineerinng Corporation
3Roots FM

MH51PH2\mp1\DFINAL (inches):Dep    MH51PH2\mp1\VFINAL (feet/sec):Vel    

MH51PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 27.00 

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/4/2019 9/5/2019 9/6/2019 9/7/2019 9/8/2019 9/9/2019 9/10/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow

9:45 9.7 5.5 4.614 10.7 5.7 5.463 8.9 6.2 4.633 8.6 6.7 4.682 9.1 6.5 4.957 9.7 5.9 4.893 11.1 5.0 4.962

10:45 9.8 5.6 4.675 9.6 5.6 4.634 8.5 6.1 4.270 8.8 6.7 4.876 9.1 6.6 5.018 9.6 5.8 4.733 10.5 5.0 4.601

11:45 9.6 5.6 4.591 9.2 5.7 4.383 8.0 6.1 3.907 8.4 6.7 4.538 9.1 6.5 4.960 9.3 5.7 4.464 10.2 5.0 4.455

12:45 9.7 5.5 4.584 9.0 5.7 4.261 7.9 6.1 3.798 8.1 6.6 4.292 9.2 6.4 4.989 9.1 5.6 4.331 10.2 5.0 4.431

13:45 10.2 5.2 4.594 8.9 5.6 4.137 7.7 6.0 3.601 8.0 6.5 4.145 9.1 6.2 4.753 9.0 5.6 4.227 9.9 5.0 4.266

14:45 10.0 5.0 4.303 8.7 5.4 3.873 7.4 5.9 3.418 8.1 6.4 4.168 8.5 6.1 4.257 8.9 5.5 4.085 9.7 5.1 4.224

15:45 9.9 5.0 4.280 8.7 5.4 3.861 7.4 5.9 3.367 8.0 6.3 4.056 8.2 6.1 4.013 8.8 5.4 3.905 9.7 5.0 4.133

16:45 10.1 5.1 4.462 8.9 5.4 3.982 7.4 6.0 3.462 8.1 6.3 4.053 8.2 6.0 3.977 8.8 5.4 3.936 9.7 5.0 4.207

17:45 10.5 5.2 4.783 9.4 5.5 4.391 7.8 6.2 3.819 8.1 6.3 4.069 8.5 6.1 4.181 9.2 5.6 4.305 10.1 5.0 4.391

18:45 10.8 5.5 5.265 9.7 5.7 4.723 8.1 6.3 4.035 8.1 6.3 4.102 8.6 6.1 4.325 9.7 5.7 4.734 10.7 5.0 4.712

19:45 11.1 5.8 5.752 10.3 5.8 5.255 8.0 6.4 4.121 8.2 6.4 4.207 9.4 6.3 4.990 10.4 5.8 5.334 11.4 5.0 5.236

20:45 12.4 5.7 6.571 10.5 6.0 5.520 7.9 6.4 4.044 8.2 6.3 4.165 9.7 6.4 5.338 11.3 5.9 6.065 12.0 5.1 5.649

21:45 12.6 5.5 6.457 10.3 6.0 5.373 7.8 6.5 3.999 8.2 6.3 4.185 9.4 6.2 5.006 12.5 5.6 6.573 12.1 5.0 5.596

22:45 11.1 5.2 5.199 9.7 5.7 4.757 7.7 6.4 3.869 7.9 6.2 3.908 8.8 5.9 4.255 10.7 5.1 4.852 11.8 4.9 5.277

23:45 9.3 5.0 3.946 8.7 5.3 3.838 7.2 6.0 3.297 7.2 5.9 3.272 7.9 5.4 3.356 9.1 5.0 3.846 10.0 4.7 4.046

0:45 8.3 4.6 3.069 7.9 4.7 2.973 6.4 5.6 2.594 6.6 5.4 2.624 7.5 4.9 2.866 8.3 4.5 2.993 8.5 4.1 2.854

1:45 7.2 4.1 2.242 6.8 4.4 2.233 5.5 5.1 1.929 5.9 5.0 2.046 6.6 4.4 2.126 7.1 3.9 2.113 7.4 3.6 2.107

2:45 6.3 3.9 1.764 6.3 4.1 1.885 5.1 4.9 1.682 5.5 4.8 1.806 6.4 4.1 1.891 6.6 3.5 1.684 6.9 3.4 1.742

3:45 6.4 3.6 1.675 6.0 3.9 1.667 4.8 4.7 1.470 5.4 4.4 1.589 5.9 3.8 1.574 6.1 3.3 1.448 6.7 3.3 1.602

4:45 6.4 3.7 1.736 5.9 3.9 1.651 4.6 4.6 1.337 5.5 4.2 1.593 6.2 3.9 1.724 6.2 3.4 1.514 6.7 3.3 1.653

5:45 7.5 4.1 2.419 6.8 4.5 2.310 4.8 4.7 1.448 5.4 4.2 1.516 7.2 4.4 2.484 7.6 3.9 2.363 7.7 3.8 2.279

6:45 10.4 5.0 4.595 8.7 5.5 3.954 5.5 5.0 1.885 6.2 4.6 2.081 8.9 5.4 4.041 10.0 5.0 4.306 10.7 4.6 4.366

7:45 13.4 5.5 7.013 9.7 6.2 5.114 6.9 5.8 2.998 7.0 5.3 2.836 9.8 6.1 5.131 12.0 5.1 5.565 13.0 4.8 5.887

8:45 12.7 5.6 6.650 9.4 6.3 5.015 8.0 6.5 4.191 8.3 6.1 4.142 9.7 6.1 5.050 11.5 5.0 5.287 12.5 4.8 5.635

Total 4.257 3.969 3.216 3.456 3.969 4.065 4.096

Average 9.8 5.0 4.378 8.8 5.3 3.969 7.1 5.8 3.216 7.4 5.8 3.456 8.4 5.7 3.969 9.2 5.1 4.065 10.0 4.6 4.096

Min Time 4:10 4:15 4:15 5:10 4:20 4:55 5:40 6:00 6:00 3:50 5:40 5:40 4:35 4:00 4:00 4:45 3:55 4:20 4:00 4:05 4:05

Min Val 6.2 3.4 1.554 5.8 3.8 1.573 4.5 4.5 1.299 5.2 4.1 1.464 5.9 3.6 1.516 6.0 3.2 1.362 6.5 3.1 1.471

Max Time 8:15 9:40 8:20 9:45 9:00 9:45 9:55 9:40 9:55 9:40 12:20 10:55 8:00 11:05 21:50 22:00 9:55 22:00 7:55 20:50 7:55

Max Val 13.7 6.0 7.276 11.4 6.4 6.073 9.2 6.7 4.900 9.1 6.8 5.055 9.9 6.6 5.456 13.2 6.0 7.270 13.8 5.3 6.292

Week Avg 8.7 5.3 3.877

WeekTotal 27.03



Infrastructure Engineerinng Corporation
3Roots FM

MH51PH2\mp1\DFINAL (inches):Dep    MH51PH2\mp1\VFINAL (feet/sec):Vel    

MH51PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 27.00 

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/11/2019 9/12/2019 9/13/2019 9/14/2019 9/15/2019 9/16/2019 9/17/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow

9:45 11.6 4.8 5.023 12.4 5.0 5.695 11.3 5.3 5.437 11.8 5.3 5.752 11.8 5.3 5.682 11.4 5.5 5.617 10.2 6.2 5.513

10:45 11.3 4.7 4.756 11.5 4.9 5.076 11.2 5.4 5.412 12.0 5.3 5.852 12.2 5.4 6.079 11.2 5.4 5.433 9.5 6.0 4.829

11:45 11.1 4.8 4.763 11.4 4.8 4.937 10.8 5.3 5.078 11.7 5.2 5.580 11.9 5.3 5.758 10.9 5.3 5.199 9.1 5.9 4.531

12:45 11.0 4.7 4.608 11.3 4.7 4.815 10.5 5.3 4.890 11.4 5.3 5.410 11.4 5.3 5.456 10.6 5.2 4.906 9.1 5.9 4.448

13:45 10.9 4.8 4.627 11.3 4.8 4.916 10.3 5.3 4.710 11.3 5.3 5.423 11.3 5.3 5.367 10.3 5.3 4.781 8.9 5.8 4.274

14:45 10.4 4.6 4.214 11.2 4.8 4.864 10.1 5.2 4.538 11.3 5.2 5.261 11.1 5.2 5.205 9.8 5.2 4.375 8.8 5.7 4.149

15:45 10.3 4.6 4.171 10.9 4.9 4.734 10.1 5.2 4.556 11.2 5.2 5.170 11.0 5.2 5.109 9.6 5.2 4.273 8.8 5.7 4.109

16:45 10.5 4.6 4.274 11.1 4.9 4.825 10.2 5.3 4.671 11.1 5.2 5.122 11.0 5.3 5.207 9.8 5.3 4.435 8.9 5.7 4.214

17:45 11.0 4.7 4.622 11.3 5.0 5.105 10.3 5.3 4.739 11.0 5.2 5.160 11.2 5.3 5.351 10.3 5.3 4.798 9.2 5.8 4.492

18:45 11.4 4.8 4.973 11.3 5.1 5.228 10.6 5.3 4.976 11.0 5.2 5.158 11.3 5.3 5.423 11.2 5.5 5.587 9.5 6.0 4.829

19:45 12.5 4.9 5.749 11.7 5.3 5.661 11.0 5.4 5.271 11.1 5.3 5.242 11.5 5.4 5.587 12.2 5.8 6.530 10.4 6.1 5.638

20:45 13.3 4.9 6.186 12.1 5.2 5.866 10.9 5.3 5.200 11.2 5.3 5.356 11.7 5.4 5.731 13.2 5.9 7.394 10.8 6.3 6.081

21:45 12.5 4.8 5.613 12.0 5.2 5.711 10.9 5.3 5.129 10.9 5.3 5.150 11.4 5.4 5.523 12.5 5.8 6.713 10.6 6.2 5.823

22:45 11.0 4.7 4.649 11.7 5.0 5.369 10.6 5.3 4.921 10.7 5.2 4.938 10.9 5.3 5.139 10.9 5.5 5.357 9.6 5.9 4.860

23:45 9.7 4.5 3.774 10.2 4.7 4.177 9.9 5.1 4.338 10.5 4.8 4.465 9.9 5.0 4.272 9.2 5.1 3.947 9.1 5.3 4.043

0:45 8.7 4.0 2.917 8.4 4.1 2.811 9.0 4.4 3.310 8.8 4.4 3.178 8.3 4.2 2.830 7.9 4.6 2.874 7.7 4.7 2.837

1:45 7.3 3.6 2.026 7.4 3.6 2.075 7.6 4.1 2.416 7.8 4.0 2.471 7.2 3.9 2.132 7.1 4.1 2.227 6.8 4.2 2.161

2:45 6.6 3.2 1.564 6.6 3.4 1.679 7.0 3.8 2.012 7.2 3.6 1.966 6.6 3.5 1.686 6.1 3.8 1.661 6.2 3.9 1.733

3:45 6.2 3.2 1.408 6.4 3.4 1.570 6.5 3.5 1.653 6.3 3.4 1.551 6.1 3.3 1.448 6.0 3.8 1.601 5.8 3.7 1.528

4:45 6.4 3.1 1.453 6.5 3.4 1.610 6.2 3.3 1.469 6.2 3.3 1.480 6.3 3.4 1.558 6.1 3.8 1.636 6.1 3.8 1.655

5:45 7.9 3.7 2.343 7.5 3.7 2.204 6.5 3.5 1.646 6.3 3.4 1.552 7.4 3.9 2.269 7.5 4.2 2.464 7.2 4.4 2.425

6:45 10.4 4.4 4.041 10.8 4.6 4.419 7.4 3.8 2.176 7.2 3.6 1.993 10.3 4.9 4.468 10.1 5.2 4.544 9.9 5.4 4.680

7:45 13.3 4.8 6.074 12.4 5.1 5.926 9.9 4.5 3.857 9.2 4.3 3.355 11.7 5.2 5.605 11.0 6.1 6.017 10.8 6.2 5.973

8:45 13.3 5.0 6.279 11.5 5.3 5.477 11.4 5.3 5.458 11.4 5.2 5.324 11.9 5.5 6.024 10.7 6.2 5.870 10.5 6.2 5.775

Total 4.171 4.365 4.078 4.246 4.538 4.510 4.192

Average 10.4 4.4 4.171 10.4 4.6 4.365 9.6 4.8 4.078 9.9 4.7 4.246 10.2 4.9 4.538 9.8 5.1 4.510 8.9 5.5 4.192

Min Time 4:25 4:55 4:20 4:25 4:25 4:25 5:40 4:50 5:35 5:10 5:10 5:10 4:30 4:05 4:30 3:40 4:15 4:15 3:55 4:05 4:05

Min Val 6.1 3.0 1.347 6.4 3.2 1.500 6.1 3.2 1.427 6.1 3.2 1.390 6.0 3.2 1.369 6.0 3.6 1.525 5.8 3.7 1.503

Max Time 20:35 20:45 20:35 7:50 20:40 7:55 9:40 11:35 9:40 11:20 10:10 10:55 11:00 11:25 9:15 21:35 8:35 21:20 7:15 8:30 21:20

Max Val 13.8 5.1 6.742 13.0 5.5 6.480 11.9 5.5 5.753 12.1 5.6 6.069 12.3 5.7 6.317 13.5 6.3 7.550 11.2 6.4 6.177

Week Avg 9.9 4.9 4.300

WeekTotal 30.10



Infrastructure Engineerinng Corporation
3Roots FM

MH51PH2\mp1\DFINAL (inches):Dep    MH51PH2\mp1\VFINAL (feet/sec):Vel    

MH51PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 27.00 

Wednesday Thursday

9/18/2019 9/19/2019

Dep Vel Flow Dep Vel Flow

9:45 10.0 6.1 10.5 6.1 6.213

10:45 9.4 6.0 5.312 5.657

11:45 9.1 5.9 4.744

12:45 9.0 5.9 4.539

13:45 8.8 5.8 4.388

14:45 8.5 5.7 4.266

15:45 8.4 5.7 3.987

16:45 8.5 5.8 3.918

17:45 8.9 5.9 3.995

18:45 9.3 6.0 4.320

19:45 10.2 6.2 4.747

20:45 10.8 6.3 5.481

21:45 10.6 6.1 6.005

22:45 9.5 5.9 5.719

23:45 9.0 5.2 4.783

0:45 7.8 4.6 3.904

1:45 6.9 4.2 2.864

2:45 6.3 3.9 2.165

3:45 6.0 3.7 1.781

4:45 6.1 3.8 1.570

5:45 7.4 4.3 1.653

6:45 10.4 5.2 2.483

7:45 11.5 6.0 4.806

8:45 11.2 6.2 6.285

Total 4.164 0.157

Average 8.9 5.4 4.164 10.5 6.1 5.657

Min Time 3:55 4:30 4:30 10:20 9:50 10:20

Min Val 5.9 3.6 1.545 10.3 6.1 5.502

Max Time 7:40 21:20 8:20 9:45 9:45 9:45

Max Val 11.9 6.3 6.697 10.8 6.2 5.899

Week Avg 9.0 5.5 4.213

WeekTotal 4.359



Flow Monitor 

Location Report IEC Crew 

Project Name

 

Site Name: Monitor S/N: 61557 Manhole #: MH-203

Access:

Date/Time of Investigation: Manhole Depth: 25'

Site Hydraulics: Manhole Material / Condition: Concrete Poor

Active Connections No 

Upstream Input: (L/S, P/S) Pipe Material / Condition: Vitrified Clay Pipe Fair

Downstream Manhole:

Depth of Flow (Wet Dof): 4.81" +/- IP Address NA

Range (Air Dof): 16.32" +/- Wireless Carrier NA

Peak Velocity: 7.93 fps Modem Type NA

Silt: No Inches Communication Type

Backup Yes No Cause Distance

Installation Type: Trunk X

Sensors / Devices: Lift/Pump Station X

Surcharge Yes WWTP X

Rain Gauge No Other X

Investigation Data Manhole Data

Monitor Type

Address / Location:

 

ADS Triton +

September 4 2019

Very fast, smooth flow. 

DNI

Communication Data

8:30 am

         Serial

NA

21.13"Pipe Height

NA

Pipe Width 21.13"

GE/GW

3Roots FM

Type of 

System:
Sanitary

Off Camino Santa Fe, east side entrance. On Quikrete 

premises along trail.

MH-203

GPS Coordinates North

Drive

GPS Coordinates West

Additional Site Information / Comments:

DNI

Standard Ring and Crank Installation

CS4 Combo

Installation Data

3Roots FM MH203
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Infrastructure Engineering Corporation
3Roots FM

MH203PH2\mp1\DFINAL (inches):Dep    MH203PH2\mp1\VFINAL (feet/sec):Vel    

MH203PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 21.13 

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/4/2019 9/5/2019 9/6/2019 9/7/2019 9/8/2019 9/9/2019 9/10/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow

9:45 5.0 7.3 2.091 5.2 7.4 2.243 4.7 7.6 2.005 4.8 7.8 2.084 4.7 7.7 2.025 4.6 7.6 1.942 4.7 7.5 1.971

10:45 4.8 7.2 1.912 4.8 7.2 1.920 4.7 7.7 2.001 4.8 7.8 2.104 4.9 7.8 2.137 4.6 7.6 1.923 4.6 7.4 1.853

11:45 4.7 7.2 1.871 4.7 7.2 1.911 4.5 7.5 1.864 4.6 7.7 1.972 4.8 7.7 2.050 4.5 7.5 1.814 4.5 7.3 1.785

12:45 4.6 7.0 1.784 4.6 7.2 1.824 4.5 7.5 1.855 4.5 7.6 1.861 4.5 7.6 1.890 4.4 7.4 1.738 4.4 7.3 1.745

13:45 4.6 7.1 1.788 4.5 7.2 1.760 4.3 7.3 1.677 4.4 7.6 1.778 4.4 7.5 1.776 4.3 7.3 1.684 4.3 7.2 1.640

14:45 4.5 7.0 1.721 4.3 7.1 1.641 4.2 7.2 1.574 4.2 7.5 1.666 4.2 7.4 1.645 4.3 7.3 1.658 4.2 7.2 1.589

15:45 4.5 6.9 1.728 4.2 7.1 1.555 4.1 7.1 1.525 4.1 7.3 1.553 4.1 7.2 1.532 4.1 7.1 1.530 4.2 7.1 1.572

16:45 4.5 6.9 1.671 4.1 7.1 1.524 4.2 7.1 1.573 4.1 7.3 1.584 4.1 7.3 1.598 4.1 7.1 1.505 4.2 7.1 1.574

17:45 4.5 6.9 1.680 4.3 7.2 1.643 4.2 7.2 1.608 4.2 7.3 1.605 4.3 7.4 1.692 4.2 7.2 1.574 4.2 7.1 1.571

18:45 4.6 7.1 1.789 4.5 7.4 1.822 4.3 7.3 1.645 4.1 7.3 1.563 4.3 7.4 1.678 4.3 7.3 1.652 4.3 7.1 1.622

19:45 4.8 7.2 1.913 4.7 7.5 1.935 4.3 7.3 1.664 4.2 7.4 1.630 4.5 7.5 1.821 4.6 7.4 1.887 4.6 7.3 1.813

20:45 5.0 7.3 2.057 4.8 7.5 2.037 4.2 7.3 1.593 4.1 7.3 1.578 4.7 7.6 1.998 4.7 7.5 1.987 4.9 7.5 2.051

21:45 4.8 7.2 1.933 4.7 7.5 1.983 4.1 7.2 1.533 4.0 7.3 1.529 4.6 7.6 1.906 4.6 7.5 1.887 4.7 7.3 1.897

22:45 4.5 7.0 1.733 4.3 7.2 1.634 4.0 7.1 1.475 3.9 7.1 1.423 4.1 7.2 1.532 4.2 7.2 1.582 4.3 7.0 1.600

23:45 4.0 6.4 1.335 3.9 6.7 1.328 3.7 6.9 1.296 3.7 7.0 1.309 3.7 6.7 1.230 3.8 6.7 1.281 3.8 6.6 1.261

0:45 3.4 5.9 0.958 3.3 6.2 0.991 3.4 6.5 1.062 3.3 6.5 1.032 3.2 6.3 0.935 3.2 6.3 0.969 3.3 6.2 0.977

1:45 3.0 5.5 0.760 2.9 5.9 0.772 2.9 6.1 0.792 2.9 6.1 0.779 2.7 5.9 0.709 2.9 6.0 0.764 2.8 5.8 0.731

2:45 2.8 5.2 0.645 2.7 5.7 0.662 2.7 5.9 0.689 2.7 5.9 0.678 2.6 5.8 0.648 2.6 5.7 0.650 2.6 5.5 0.608

3:45 2.7 5.2 0.609 2.6 5.5 0.593 2.5 5.7 0.591 2.5 5.6 0.579 2.5 5.7 0.581 2.5 5.6 0.603 2.6 5.5 0.600

4:45 2.8 5.3 0.646 2.6 5.6 0.614 2.5 5.7 0.605 2.5 5.7 0.588 2.6 5.9 0.645 2.7 5.8 0.661 2.5 5.5 0.591

5:45 3.2 5.7 0.856 3.0 6.0 0.807 2.6 5.9 0.645 2.5 5.7 0.599 3.0 6.3 0.876 3.0 6.1 0.849 3.0 6.0 0.827

6:45 4.5 6.8 1.657 4.1 7.0 1.544 3.0 6.2 0.853 2.8 6.0 0.738 4.1 7.1 1.526 4.1 6.9 1.511 4.2 6.8 1.512

7:45 5.3 7.4 2.320 4.9 7.7 2.143 3.6 6.8 1.244 3.4 6.6 1.111 4.9 7.7 2.163 4.9 7.6 2.120 5.1 7.5 2.176

8:45 5.4 7.4 2.337 4.9 7.7 2.120 4.4 7.5 1.776 4.2 7.3 1.651 4.9 7.8 2.150 4.9 7.6 2.095 5.0 7.5 2.117

Total 1.575 1.542 1.381 1.375 1.531 1.494 1.487

Average 4.3 6.7 1.575 4.1 6.9 1.542 3.8 6.9 1.381 3.8 6.9 1.375 4.0 7.1 1.531 4.0 7.0 1.494 4.0 6.8 1.487

Min Time 4:10 5:05 5:05 5:10 4:20 5:10 4:50 4:50 4:50 4:35 5:10 4:25 3:50 4:05 3:45 4:30 4:10 4:35 5:05 3:40 3:45

Min Val 2.7 4.9 0.577 2.5 5.4 0.569 2.4 5.5 0.545 2.4 5.4 0.549 2.4 5.6 0.566 2.5 5.5 0.580 2.5 5.3 0.563

Max Time 9:30 9:35 9:35 10:30 8:50 10:30 9:50 9:55 9:50 10:50 10:05 10:30 7:55 8:50 7:55 8:05 8:40 8:10 8:25 8:40 8:25

Max Val 5.7 7.6 2.584 5.3 7.9 2.340 4.8 7.8 2.108 4.9 7.9 2.189 5.1 7.8 2.297 5.0 7.7 2.184 5.2 7.7 2.305

Week Avg 4.0 6.9 1.483

WeekTotal 10.38



Infrastructure Engineering Corporation
3Roots FM

MH203PH2\mp1\DFINAL (inches):Dep    MH203PH2\mp1\VFINAL (feet/sec):Vel    

MH203PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 21.13 

Wednesday Thursday Friday Saturday Sunday Monday Tuesday

9/11/2019 9/12/2019 9/13/2019 9/14/2019 9/15/2019 9/16/2019 9/17/2019

Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow Dep Vel Flow

9:45 4.8 7.4 1.984 4.9 7.3 2.032 5.0 7.4 2.086 5.1 7.3 2.147 5.2 7.2 2.153 5.1 7.2 2.084 5.2 7.3 2.169

10:45 4.7 7.3 1.889 4.7 7.2 1.873 4.9 7.4 2.032 5.2 7.3 2.194 5.1 7.3 2.157 4.9 7.1 1.982 4.9 7.2 1.988

11:45 4.5 7.2 1.784 4.6 7.2 1.825 4.7 7.2 1.861 5.1 7.3 2.103 5.0 7.2 2.062 4.9 7.1 1.957 4.7 7.0 1.833

12:45 4.4 7.1 1.718 4.6 7.1 1.767 4.6 7.3 1.855 4.9 7.2 1.988 4.9 7.1 1.963 4.7 6.9 1.835 4.7 7.0 1.809

13:45 4.4 7.2 1.717 4.5 6.9 1.683 4.5 7.1 1.765 4.8 7.2 1.912 4.7 7.0 1.841 4.7 6.9 1.769 4.6 6.9 1.729

14:45 4.3 7.0 1.608 4.4 6.9 1.646 4.4 7.0 1.671 4.7 7.0 1.801 4.6 6.9 1.763 4.6 6.7 1.688 4.5 6.8 1.681

15:45 4.3 6.9 1.583 4.4 6.8 1.599 4.4 6.9 1.641 4.5 6.9 1.693 4.6 6.8 1.728 4.5 6.8 1.680 4.6 6.8 1.688

16:45 4.3 6.9 1.617 4.4 6.9 1.605 4.4 6.9 1.631 4.5 6.8 1.700 4.7 6.9 1.793 4.6 6.6 1.654 4.5 6.7 1.641

17:45 4.3 7.0 1.604 4.4 6.9 1.605 4.4 6.9 1.644 4.5 6.8 1.691 4.7 6.9 1.798 4.6 6.7 1.699 4.5 6.8 1.676

18:45 4.4 7.0 1.690 4.4 6.9 1.677 4.5 6.9 1.660 4.4 6.7 1.608 4.8 7.0 1.864 4.7 6.8 1.781 4.6 6.9 1.755

19:45 4.7 7.3 1.895 4.6 7.1 1.812 4.5 6.9 1.671 4.5 6.8 1.675 4.9 7.1 1.999 4.9 7.0 1.940 4.8 7.1 1.932

20:45 4.9 7.3 1.993 4.9 7.2 2.000 4.4 6.8 1.643 4.5 6.8 1.659 5.0 7.2 2.063 5.1 7.2 2.104 5.1 7.2 2.090

21:45 4.8 7.3 1.924 4.8 7.2 1.939 4.5 6.3 1.517 4.4 6.7 1.591 4.9 7.0 1.928 5.0 7.0 1.998 4.9 7.1 1.948

22:45 4.4 7.0 1.697 4.5 6.9 1.672 4.3 6.1 1.397 4.2 6.6 1.489 4.5 6.8 1.680 4.5 6.7 1.665 4.5 6.7 1.647

23:45 3.8 6.5 1.287 3.9 6.5 1.293 4.0 5.9 1.221 4.0 6.3 1.319 3.9 6.3 1.269 4.0 6.2 1.285 3.9 6.3 1.271

0:45 3.3 6.1 0.965 3.3 6.0 0.945 3.6 5.5 0.971 3.6 6.1 1.079 3.4 5.8 0.939 3.3 5.7 0.907 3.3 5.9 0.917

1:45 2.9 5.8 0.738 2.9 5.7 0.730 3.1 5.2 0.745 3.1 5.7 0.822 3.0 5.6 0.769 2.9 5.4 0.717 2.9 5.5 0.712

2:45 2.6 5.5 0.609 2.7 5.5 0.655 2.8 4.7 0.574 2.9 5.4 0.707 2.7 5.3 0.630 2.7 5.2 0.613 2.7 5.2 0.598

3:45 2.6 5.5 0.598 2.6 5.3 0.577 2.7 5.0 0.580 2.6 5.2 0.595 2.6 5.2 0.585 2.7 5.2 0.605 2.6 5.2 0.564

4:45 2.6 5.5 0.608 2.7 5.5 0.636 2.6 5.2 0.579 2.7 5.2 0.598 2.6 5.3 0.601 2.7 5.2 0.604 2.6 5.3 0.601

5:45 3.1 6.0 0.861 3.0 5.9 0.807 2.7 5.4 0.638 2.7 5.2 0.605 3.1 5.7 0.805 3.1 5.7 0.831 3.1 5.7 0.827

6:45 4.2 6.7 1.489 4.3 6.8 1.577 3.0 5.6 0.771 2.8 5.4 0.682 4.4 6.7 1.613 4.4 6.6 1.604 4.3 6.6 1.546

7:45 5.2 7.4 2.255 5.2 7.4 2.221 3.9 6.3 1.298 3.7 6.0 1.099 5.3 7.2 2.257 5.4 7.3 2.309 5.3 7.3 2.224

8:45 5.2 7.5 2.266 5.2 7.4 2.202 4.8 7.1 1.931 4.7 6.9 1.795 5.3 7.3 2.295 5.2 7.3 2.208 5.2 7.3 2.188

Total 1.516 1.516 1.391 1.440 1.607 1.563 1.543

Average 4.1 6.8 1.516 4.2 6.7 1.516 4.0 6.4 1.391 4.1 6.5 1.440 4.3 6.6 1.607 4.3 6.5 1.563 4.2 6.6 1.543

Min Time 4:15 3:25 3:50 4:25 3:45 4:30 5:30 3:25 3:25 5:20 6:00 5:20 4:15 4:15 4:15 4:55 4:50 4:50 3:55 4:30 4:30

Min Val 2.5 5.4 0.562 2.5 5.2 0.563 2.6 4.5 0.518 2.6 5.1 0.570 2.6 5.0 0.543 2.6 5.0 0.571 2.5 5.0 0.538

Max Time 9:15 9:15 9:15 9:15 8:10 8:15 9:45 9:45 9:45 10:25 12:10 10:30 9:10 10:30 9:10 8:30 8:30 8:30 8:25 10:20 8:25

Max Val 5.3 7.6 2.392 5.3 7.6 2.308 5.1 7.5 2.196 5.3 7.4 2.238 5.5 7.5 2.410 5.6 7.5 2.474 5.4 7.5 2.322

Week Avg 4.2 6.6 1.511

WeekTotal 10.57



Infrastructure Engineering Corporation
3Roots FM

MH203PH2\mp1\DFINAL (inches):Dep    MH203PH2\mp1\VFINAL (feet/sec):Vel    

MH203PH2\mp1\QFINAL (MGD - Total MG):Flow    

   

  Pipe Height: 21.13 

Wednesday Thursday

9/18/2019 9/19/2019

Dep Vel Flow Dep Vel Flow

9:45 5.0 7.2 2.268

10:45 4.9 7.1 2.071

11:45 4.8 7.1 1.978

12:45 4.7 7.0 1.882

13:45 4.7 6.8 1.836

14:45 4.5 6.8 1.760

15:45 4.5 6.7 1.683

16:45 4.4 6.7 1.647

17:45 4.5 6.7 1.596

18:45 4.6 6.9 1.626

19:45 4.9 7.0 1.742

20:45 5.1 7.2 1.947

21:45 4.9 7.1 2.082

22:45 4.5 6.7 1.951

23:45 3.9 6.3 1.638

0:45 3.4 5.9 1.256

1:45 2.9 5.4 0.955

2:45 2.7 5.3 0.697

3:45 2.6 5.2 0.623

4:45 2.7 5.4 0.577

5:45 3.2 5.7 0.635

6:45 4.4 6.6 0.849

7:45 5.4 7.3 1.608

8:45 5.3 7.4 2.310

Total 1.495 --

Average 4.2 6.5 1.533

Min Time 4:30 3:20 4:30

Min Val 2.6 5.1 0.568

Max Time 8:15 8:10 8:15

Max Val 5.5 7.5 2.456

Week Avg 4.2 6.5 1.533

WeekTotal 1.495
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SEWER [Gis]

Sewer Air Vacuum Release.Current Location

Sewer Blow-Off.Current Location

Sewer Blow-Off.Current Location - Inside Inset

Sewer Clean Out.Current Location

Sewer Lateral.Current Blowoff Airvalve Route - As-built Lateral

Sewer Lateral.Current Blowoff Airvalve Route - Operational Lateral

Sewer Lateral.Current Display 400 100 Route - As-built Lateral

Sewer Lateral.Current Display 400 100 Route - Operational Lateral

Sewer Lateral.Current Display 400 100 Route - Private Lateral

Sewer Main.Current Route - As-built (not forced)

Sewer Main.Current Route - Operational (not forced)

Sewer Main.Current Route - Private Main

Sewer Main.Current Route - As-built (forced)

Sewer Main.Current Route - Operational (forced)

Sewer Manhole.Current Location - Dropped

Sewer Manhole.Current Location - Standard

Sewer Manhole.Current Location - Junction Service

Sewer Manhole.Current Location - W/I Standard

Sewer Manhole.Current Location - W/I Junction Service

Sewer Meter.Current 400 Location

Sewer Plug.Current Location

Sewer Pump.Current Location

Sewer Pump.Current Location - Inside Inset

Sewer Station.Current Extent

Sewer Tank.Current Location - Inside Inset

Sewer Treatment Plant.Current Extent

Sewer Valve.Current Location - Open Plug

Sewer Valve.Current Location - W/I Open Gate

Sewer Valve.Current Location - W/I Open Plug
COMMON [Gis]

CP Anode Bed.Current Sewer Location

CP Rectifier.Current Sewer Location

CP Test Station.Current Sewer Location

CP Wire.Current Sewer Route

Flow Arrow.Current Location

Flow Arrow.Current Location - Inside Inset

Footprint.Current Sewer Extent

Footprint.Current Common Extent

Jump Over.Current Sewer Location

Jump Over.Current Sewer Location - Inside Inset

Stabilizing Structure.Current Sewer 400 Extent

OTHER FACILITIES [Gis]

Fuel Line.Current Common Route

LAND-SPLASH [Gis]

Easement Splash.Drainage Extent

Easement Splash.Extent

Easement Splash.Gas Electric Extent

Easement Splash.General Util. Extent

Easement Splash.Open Space Extent

Easement Splash.Private Street Extent

Easement Splash.Sewer Extent

Easement Splash.Water Extent

Easement Splash.Removed Extent
TELECOM [Gis]

Conduit.Current Fiber Route - FIBER
MAPPING [Gis]

Detail Inset.Sewer (400) Extent

Detail Inset.Sewer (Common) Extent

Detail Inset.Sewer (Common) Extent - 1:50 scale

LAND [Land]

Right Of Way.Route

Road Segment.Alley - New Land

Road Segment.Arterial/Collector - New Land

Road Segment.Freeway On/Off Ramp - New Land

Road Segment.Freeway/Expressway - New Land

Road Segment.Local Street - New Land

Road Segment.Military Street Within Base - New Land

Road Segment.Minor Hwy/Major Road - New Land

Road Segment.Paper Street - New Land

Road Segment.Private Road - New Land

Road Segment.Speed Hump - New Land

Road Segment.Unpaved Road - New Land

Road Segment.Walkway - New Land

THOMAS BROTHER [Soup]

Cultural Footprint.Others Extent

Cultural Footprint.Public Safety Extent

Cultural Point.Community Location

Cultural Point.Others Location

Cultural Point.Public Safety Location

Cultural Point.Recreation Location

Cultural Point.School University Location

Cultural Point.Transportation Location

Cultural Transportn Footprint.Airport

Hydrology Natural Line.Stream Route

Hydrology Natural Poly.Ocean Extent

Hydrology Natural Poly.River Extent

Ownership Poly.Community Extent

Ownership Poly.Misc Extent

Ownership Poly.Public Safety Extent

Ownership Poly.School University Extent

Ownership Recreation Poly.Park Extent
OTHER [Soup]

Railroad.Route

Date Printed: 06-14-17

0 Feet 200 Feet 400 Feet 600 Feet 800 Feet 1000 Feet

THIS MAP/DATA IS PROVIDED WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  Note:
This product may contain information from the SANDAG Regional Information System which cannot be
reproduced without the written permission of SANDAG. This product may contain information reproduced with
permission granted by RAND MCNALLY & COMPANY® to SanGIS.  This map is copyrighted by RAND MCNALLY &
COMPANY®. It is unlawful to copy or reproduce all or any part thereof, whether for personal use or resale, without
the prior, written permission of RAND MCNALLY & COMPANY®.

Sewer MH #F06S9

Sewer Metering #4

27" Sewer @ s=1.53%
upstream and 0.97%
downstream

Sewer MH #F06S47

Sewer Metering #3

24" Sewer @ s=1.57%

Sewer MH #F06S51
Sewer Metering #2
27" Sewer @ s=0.75%

Sewer Metering #1
Shown on the next
sheet; MH on the
Carroll Canyon TS
#49

3Roots Project

Sewer Flow Metering

Locations on the Carroll Canyon TS

September 2019 Sheet 1 of 2



Date Printed: 12-12-16

N

S

W E

0 Feet 100 Feet 200 Feet 300 Feet 400 Feet 500 Feet 600 Feet

Legend

WATER [Gis]

Water Back-Flow.Current Water Location

Water Blow-Off.Current Water Location

Water Blow-Off.Current Water Location - Inside Inset

Water Blow-Off.Current Reclaimed Location

Water Cap.Current Water Location

Water Cap.Current Water Location - Inside Inset

Water Cap.Current Reclaimed Location

Water Hydrant.Current Location - Commercial

Water Hydrant.Current Location - Other

Water Meter.Current Water Location

Water Meter.Small Current Location

Water Meter.Small Current Recl Location

Water Main.Current Water Route - Treated Water As-built

Water Main.Current Water Route - Private

Water Main.Current Reclaimed Route - Treated Water As-built

Water Service.Current Water 100 Route - As-built Service

Water Service.Current Water 100 Route - Operational Service

Water Service.Current Water Blowoff Airvalve Route - As-built Service

Water Service.Current Water Display 400 100 Route - As-built Service

Water Service.Current Water Display 400 100 Route - Operational Service

Water Service.Current Recl. 100 Route - As-built Service

Water Service.Current Recl. Blowoff Airvalve Route - As-built Service

Water Valve.Current Water Location - Open Butterfly Valve

Water Valve.Current Water Location - Open Gate Valve

Water Valve.Current Water Location - Open Gate Valve with bypass

Water Valve.Current Water Location - W/I Open Butterfly Valve

Water Valve.Current Water Location - W/I Open Gate Valve

Water Valve.Current Water Location - W/I Red Butterfly Valve

Water Valve.Current Reclaimed Location - Open Gate Valve

Water Valve.Current Reclaimed Location - W/I Open Gate Valve

Water Valve.Current Reclaimed Isolation Location - Open Gate Valve

Water Valve.Current Water Isolation Location - Open Gate Valve

Water Valve.Current Water Isolation Location - W/I Open Gate Valve
SEWER [Gis]

Sewer Lateral.Current 100 Route - As-built Lateral

Sewer Lateral.Current Display 400 100 Route - As-built Lateral

Sewer Main.Current Route - As-built (not forced)

Sewer Main.Current Route - Private Main

Sewer Manhole.Current Location - Dropped

Sewer Manhole.Current Location - Standard

Sewer Meter.Current Location

Sewer Meter.Current 400 Location

Sewer Plug.Current Location

Sewer Station.Current Extent
COMMON [Gis]

CP Wire.Current Water Route

Flow Arrow.Current Location

Flow Arrow.Current Location - Inside Inset

Footprint.Current Common Extent

Jump Over.Current Sewer Location

Jump Over.Current Water Location

Jump Over.Current Water Location - Inside Inset

Stabilizing Structure.Current Sewer 400 Extent

Stabilizing Structure.Current Water 400 Extent
OTHER FACILITIES [Gis]

HGL.Reclaimed Extent

HGL.Water Extent
LAND-SPLASH [Gis]

Easement Splash.Drainage Extent

Easement Splash.General Util. Extent

Easement Splash.Private Street Extent

Easement Splash.Sewer Extent

Easement Splash.Water Extent
MAPPING [Gis]

Detail Inset.Water (Common) Extent

Index Grid.Fieldbook Lines
TELECOM [Gis]

Conduit.Current Fiber Route - FIBER
LAND [Land]

Land Area.Extent

Parcel Area.Extent

Road Segment.Arterial/Collector - New Land

Road Segment.Local Street - New Land

Road Segment.Military Street Within Base - New Land

Road Segment.Minor Hwy/Major Road - New Land

Road Segment.Walkway - New Land
THOMAS BROTHER [Soup]

Hydrology Natural Line.Stream Route

Hydrology Natural Poly.Ocean Extent

Hydrology Natural Poly.River Extent

Ownership Poly.Misc Extent

Sewer Metering #1
21" VCP

3Roots Project

Sewer Flow Metering

Locations on the Carroll Canyon TS

September 2019 Sheet 2 of 2

G05S203









3

  
Andrew, 
Please see attachments. 
Thank you, 
  

Irina Itkin 
Associate Engineer-Civil 
Water and Sewer Development Review 
Development Services 
1222 First Avenue, MS 401  
San Diego CA 92101 
(619) 446-5422 
  
  
  
  

From: Itkin, Irina  
Sent: Monday, May 11, 2020 3:03 PM 
To: 'Andrew Oven' <andrew@dwilsoneng.com> 
Cc: Wilson, Leonard <LLWilson@sandiego.gov>; Zounes, WilliamJ. <WZounes@sandiego.gov>; Nguyen, 
Huy <HTNguyen@sandiego.gov> 
Subject: Addendum 1 to the December 2018 sewer study for the 3 Roots project 
  
Andrew, 
  
We have completed our review of the Addendum 1 to the December 2018 sewer study for the 3 Roots 
project, dated October 25, 2019 and received by the Water and Sewer Development Review Section on 
April 3, 2020 . 
  
The Water and Sewer Development Review Section and the Sewer Modeling Group has the following 
comments: 
  

 If the 3Roots development develops today without any other sewer basin development, it 
appears there is adequate capacity in the existing Carroll Canyon Trunk Sewer. 
  

 If the 3Roots development develops currently with other sewer basin development, it is subject 
to reevaluation for its impacts to the existing Carroll Canyon Trunk Sewer. Therefore, the City is 
recommending quarterly sewer flow monitoring reports be prepared by the developer during 
the construction and up to final occupancy of the 3Roots development to determine the 
remaining capacity of the Carroll Canyon Trunk Sewer. 
  

 If any sewer flow monitoring shows that the capacity of the Carroll Canyon Trunk Sewer is near 
or has exceeded the Sewer Design Guide maximums, 3Roots shall be responsible for any 
required upgrades or mitigation. 

  
Please revise the subject sewer study to include the above City comments. 
  
Thank you, 
  

Irina Itkin 
Associate Engineer-Civil 
Water and Sewer Development Review 



FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D FLOW FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)

36877 I05S126.1 H05S129 405.94 398.14 442.00 0.007 21 1,200 5.33 10.57 50.4 1.27 4.178 8.26 50.6
32098 H05S129.1 H05S128 397.74 389.61 423.50 0.027 18 300 9.08 7.62 42.3 1.27 4.178 11.18 37.4
32097 H05S128.1 H05S127 389.61 377.51 415.00 0.034 18 360 9.82 7.18 39.9 1.27 4.178 12.45 33.6
32096 H05S127.1 H05S126 377.51 365.42 396.00 0.034 18 360 9.82 7.19 39.9 1.27 4.177 12.44 33.6
32095 H05S126.1 H05S125 365.42 359.30 379.30 0.017 18 360 7.67 8.78 48.8 1.29 4.240 8.85 47.9
32094 H05S125.1 H05S124 359.30 353.18 372.20 0.017 18 360 7.67 8.78 48.8 1.29 4.240 8.85 47.9
32093 H05S124.1 H05S122 353.18 347.06 372.10 0.017 18 360 7.67 8.78 48.8 1.29 4.240 8.85 47.9
32090 H05S122.1 H05S121 347.06 340.94 371.90 0.017 18 360 7.70 8.87 49.3 1.32 4.318 8.85 48.8
32089 H05S121.1 H05S120 340.94 334.82 356.80 0.017 18 360 7.70 8.87 49.3 1.32 4.317 8.85 48.8
32088 H05S120.1 H05S158 334.82 328.70 346.70 0.017 18 360 7.70 8.87 49.3 1.32 4.317 8.85 48.8
32126 H05S158.1 H05S157 328.70 322.58 338.00 0.017 18 360 7.70 8.87 49.3 1.32 4.317 8.85 48.8
32125 H05S157.1 H05S156 322.58 318.85 341.60 0.016 18 235 7.51 9.05 50.3 1.32 4.317 8.55 50.5

5544249 H05S156.1 H05S227 318.85 318.40 344.00 0.017 21 26 7.69 8.23 39.2 1.33 4.346 13.41 32.4
5544270 H05S227.1 H05S228 318.40 318.23 344.00 0.020 21 9 8.14 7.89 37.6 1.33 4.346 14.49 30.0
5544271 H05S228.1 H05S226 318.23 310.83 333.20 0.013 21 575 6.94 8.93 42.5 1.33 4.374 11.62 37.6
5544251 H05S226.1 H05S225 310.83 310.66 333.00 0.020 21 9 8.16 7.91 37.7 1.33 4.374 14.49 30.2
32122 H05S225.1 H05S153 310.66 307.53 327.50 0.015 21 214 7.28 8.61 41.0 1.33 4.374 12.40 35.3
32121 H05S153.1 H05S152 307.53 303.07 324.10 0.012 21 360 6.85 9.02 43.0 1.33 4.373 11.40 38.4

5543808 H05S152.1 H05S220 303.07 301.68 325.10 0.014 21 100 7.14 8.74 41.6 1.33 4.373 12.07 36.2
32120 H05S220.1 H05S151 301.68 298.60 319.60 0.012 21 260 6.74 9.14 43.5 1.33 4.373 11.15 39.2

5544208 H05S151.1 H05S222 298.60 296.81 320.20 0.012 21 145 6.85 9.02 43.0 1.33 4.373 11.39 38.4
5544214 H05S222.1 H05S223 296.81 294.29 317.76 0.007 21 336 5.68 10.42 49.6 1.33 4.373 8.87 49.3
5544215 H05S223.1 G05S216 294.29 292.10 312.70 0.008 21 292 5.69 10.41 49.6 1.33 4.372 8.88 49.2
5544213 G05S216.1 G05S217 292.10 287.05 304.00 0.029 21 175 9.32 7.17 34.2 1.33 4.372 17.41 25.1
26040 G05S217.1 G05S170 287.05 285.21 300.20 0.012 21 150 6.82 9.05 43.1 1.33 4.372 11.33 38.6
26039 G05S170.1 G05S169 285.21 280.75 297.80 0.012 21 360 6.85 9.04 43.0 1.34 4.387 11.40 38.5
26038 G05S169.1 G05S168 280.75 276.34 297.80 0.012 21 355 6.86 9.03 43.0 1.34 4.387 11.42 38.4
26037 G05S168.1 G05S167 276.34 271.79 290.80 0.012 21 367 6.86 9.04 43.0 1.34 4.387 11.40 38.5
26036 G05S167.1 G05S166 271.79 267.33 285.30 0.012 21 360 6.85 9.04 43.0 1.34 4.387 11.40 38.5
26047 G05S166.1 G05S178 267.33 263.01 281.00 0.012 21 360 6.77 9.12 43.4 1.34 4.386 11.22 39.1
26048 G05S178.1 G05S179 263.01 258.69 276.70 0.012 21 360 6.77 9.12 43.4 1.34 4.386 11.22 39.1
26049 G05S179.1 G05S180 258.69 255.09 287.10 0.010 21 360 6.37 9.71 46.3 1.37 4.478 10.24 43.7
26064 G05S180.1 G05S201 255.09 250.82 281.80 0.012 21 356 6.81 9.23 43.9 1.37 4.477 11.22 39.9
26065 G05S201.1 G05S202 250.82 246.50 274.50 0.012 21 360 6.83 9.27 44.2 1.38 4.519 11.22 40.3
26066 G05S202.1 G05S203 246.50 242.18 268.20 0.012 21 360 7.07 10.00 47.6 1.50 5.160 11.22 46.0
26067 G05S203.1 G05S204 242.18 237.86 263.90 0.012 21 360 7.07 10.00 47.6 1.50 5.160 11.22 46.0
26085 G05S204.1 G06S7 237.86 233.52 250.50 0.012 21 361 7.07 10.00 47.6 1.50 5.160 11.23 45.9
26084 G06S7.1 G06S4 233.52 228.68 243.50 0.014 21 355 7.41 9.64 45.9 1.50 5.160 11.96 43.1

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + 3ROOTS
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D FLOW FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + 3ROOTS

26083 G06S4.1 G06S3 228.68 223.43 234.40 0.020 27 269 10.69 12.97 48.0 4.08 13.056 27.97 46.7
26082 G06S3.1 G06S2 223.43 221.33 244.30 0.007 27 280 7.52 18.53 68.6 4.42 14.144 17.34 81.6
26081 G06S2.1 G06S1 221.33 218.99 235.00 0.008 27 312 7.52 18.53 68.6 4.42 14.144 17.34 81.6
26080 G06S1.1 F06S52 218.99 215.84 239.80 0.008 27 420 7.52 18.53 68.6 4.42 14.144 17.34 81.6
20645 F06S52.1 F06S51 215.84 212.99 235.00 0.007 27 380 7.52 18.53 68.6 4.42 14.144 17.34 81.6
20644 F06S51.1 F06S50 212.99 210.98 231.00 0.008 27 268 7.52 18.53 68.6 4.42 14.144 17.34 81.6
20643 F06S50.1 F06S49 210.98 210.18 227.20 0.007 27 107 7.52 18.54 68.7 4.42 14.144 17.34 81.6
20642 F06S49.1 F06S48 210.18 207.33 214.30 0.007 27 380 7.52 18.56 68.7 3R Conn 1 4.54 14.165 17.34 81.7
20641 F06S48.1 F06S47 207.33 201.31 214.30 0.016 24 381 9.99 15.81 65.9 4.54 14.165 18.38 77.1
20635 F06S47.1 F06S42 201.31 195.37 215.40 0.016 24 380 9.94 15.87 66.1 4.54 14.165 18.28 77.5
20634 F06S42.1 F06S41 195.37 193.10 206.10 0.009 24 246 7.88 19.86 82.8 4.54 14.165 14.05 100.8
20632 F06S41.1 F06S39 193.10 188.47 199.50 0.023 24 204 11.52 14.00 58.3 4.54 14.165 22.03 64.3
20629 F06S39.1 F06S36 188.47 181.56 193.60 0.016 24 440 9.96 15.84 66.0 4.54 14.165 18.33 77.3
20622 F06S36.1 F06S30 181.56 175.61 192.60 0.016 24 376 9.99 15.80 65.8 4.54 14.165 18.40 77.0
20623 F06S30.1 F06S31 175.61 169.49 188.50 0.016 24 376 10.11 15.64 65.2 4.54 14.165 18.66 75.9
20624 F06S31.1 F06S32 169.49 165.44 182.40 0.011 27 372 8.73 16.30 60.4 4.54 14.165 20.89 67.8
20625 F06S32.1 F06S33 165.44 161.31 177.30 0.011 27 376 8.76 16.25 60.2 4.54 14.165 20.98 67.5
20626 F06S33.1 F06S34 161.31 157.65 171.70 0.010 27 360 8.50 16.67 61.8 4.54 14.165 20.19 70.2
20597 F06S34.1 F06S7 157.65 153.95 167.00 0.010 27 370 8.45 16.77 62.1 4.54 14.165 20.02 70.8
20598 F06S7.1 F06S8 153.95 149.80 163.10 0.011 27 386 8.69 16.37 60.6 4.54 14.165 20.76 68.2
20599 F06S8.1 F06S9 149.80 144.22 162.20 0.014 27 385 9.92 15.57 57.7 3R Conn 2 4.88 15.226 24.10 63.2
20600 F06S9.1 E06S91 144.22 140.44 157.40 0.010 27 390 8.46 17.81 66.0 4.88 15.226 19.71 77.2
16390 E06S91.1 E06S90 140.44 136.83 150.80 0.010 27 372 8.47 17.81 65.9 4.88 15.226 19.72 77.2
16389 E06S90.1 E06S89 136.83 133.67 149.70 0.010 27 326 8.46 17.81 66.0 4.88 15.226 19.71 77.2
16388 E06S89.1 E06S88 133.67 128.79 145.80 0.010 27 496 8.52 17.72 65.6 4.88 15.226 19.86 76.7
16384 E06S88.1 E06S81 128.79 125.90 145.80 0.010 27 294 8.51 17.73 65.6 4.88 15.226 19.85 76.7
16383 E06S81.1 E06S68 125.90 122.06 143.10 0.010 27 391 8.51 17.73 65.7 4.88 15.226 19.84 76.7
16370 E06S68.1 E06S65 122.06 119.59 137.60 0.010 27 251 8.52 17.77 65.8 4.90 15.288 19.86 77.0
16376 E06S65.1 E06S77 119.59 114.28 136.30 0.010 27 540 8.53 17.83 66.0 4.92 15.350 19.85 77.3
16378 E06S77.1 E06S76 114.28 111.77 131.80 0.013 27 187 9.65 16.09 59.6 4.94 15.413 23.19 66.5
16379 E06S76.1 E06S75 111.77 108.36 125.40 0.010 27 341 8.59 17.77 65.8 4.94 15.413 20.02 77.0
16351 E06S75.1 E06S51 108.36 105.06 121.10 0.010 27 330 8.59 17.77 65.8 4.94 15.413 20.02 77.0
16350 E06S51.1 E06S50 105.06 102.20 118.20 0.010 27 286 8.59 17.77 65.8 4.94 15.413 20.02 77.0
16349 E06S50.1 E06S49 102.20 98.46 123.50 0.010 27 367 8.66 17.65 65.4 4.94 15.413 20.21 76.3
16348 E06S49.1 E06S47 98.46 94.93 111.90 0.010 27 365 8.48 17.98 66.6 4.94 15.413 19.69 78.3
16345 E06S47.1 E06S42 94.93 90.94 107.90 0.010 27 390 8.67 17.63 65.3 4.94 15.413 20.25 76.1
16340 E06S42.1 E06S41 90.94 87.93 104.00 0.010 27 301 8.63 18.08 67.0 5.06 15.787 20.02 78.9
16339 E06S41.1 E06S103 87.93 84.16 104.20 0.011 27 352 8.95 18.24 67.5 5.30 16.536 20.72 79.8
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D FLOW FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + 3ROOTS

16397 E06S103.1 E06S102 84.16 82.30 104.20 0.008 30 248 7.88 18.85 62.8 5.30 16.536 22.96 72.0
16396 E06S102.1 E06S101 82.30 79.67 93.70 0.007 30 356 7.83 18.95 63.2 5.30 16.536 22.79 72.6
12318 E06S101.1 D06S51 79.67 77.04 97.00 0.009 30 304 8.33 17.98 59.9 5.30 16.536 24.66 67.1
12317 D06S51.1 D06S52 77.04 74.88 94.90 0.007 30 332 7.44 19.81 66.0 5.30 16.536 21.39 77.3
12358 D06S52.1 D06S124 74.88 72.71 92.70 0.006 30 335 7.43 19.84 66.1 5.30 16.536 21.34 77.5
12310 D06S124.1 D06S125 72.71 71.25 86.30 0.006 30 225 7.43 19.82 66.1 5.30 16.536 21.36 77.4
12309 D06S125.1 D06S129 71.25 69.00 89.00 0.006 30 347 7.43 19.83 66.1 5.30 16.536 21.35 77.5
12308 D06S129.1 D06S127 69.00 66.75 78.80 0.007 30 345 7.45 19.79 66.0 5.30 16.536 21.41 77.2
12307 D06S127.1 D06S126 66.75 64.51 82.50 0.006 30 345 7.43 19.82 66.1 5.30 16.536 21.36 77.4
12306 D06S126.1 D06S130 64.51 62.17 82.20 0.006 30 361 7.43 19.83 66.1 5.30 16.536 21.35 77.5
12304 D06S130.1 D06S37 62.17 59.79 76.80 0.007 30 365 7.45 19.84 66.1 5.32 16.598 21.41 77.5
12303 D06S37.1 D06S36 59.79 57.77 82.80 0.006 30 311 7.44 19.87 66.2 5.32 16.598 21.37 77.7
12302 D06S36.1 D06S131 57.77 55.77 68.80 0.006 30 308 7.44 19.87 66.2 5.32 16.598 21.36 77.7
12300 D06S131.1 D06S33 55.77 50.30 69.30 0.018 30 308 10.96 14.46 48.2 5.32 16.598 35.33 47.0
12299 D06S33.1 D06S31 50.30 44.84 56.80 0.018 30 308 10.95 14.47 48.2 5.32 16.598 35.30 47.0
12298 D06S31.1 D06S32 44.84 42.53 55.50 0.007 30 355 7.45 19.86 66.2 5.32 16.598 21.39 77.6
12297 D06S32.1 D05S82 42.53 40.23 55.20 0.006 30 355 7.43 19.89 66.3 5.32 16.598 21.34 77.8
12244 D05S82.1 D05S83 40.23 38.21 54.20 0.007 30 310 7.45 19.85 66.2 5.32 16.598 21.40 77.6
12245 D05S83.1 D05S84 38.21 36.20 49.20 0.006 30 310 7.44 19.88 66.3 5.32 16.598 21.35 77.7
12246 D05S84.1 D05S86 36.20 34.18 45.20 0.007 30 310 7.45 19.85 66.2 5.32 16.598 21.40 77.6

6269194 D05S86.1 D05S95 34.18 32.46 45.20 0.006 30 265 7.44 19.88 66.3 5.32 16.598 21.36 77.7
12248 D05S95.1 D05S94 32.46 30.77 43.80 0.007 30 260 7.44 19.87 66.2 5.32 16.598 21.38 77.6
12249 D05S94.1 D05S93 30.77 29.55 40.60 0.005 33 255 6.67 20.38 61.8 5.32 16.598 23.65 70.2
12224 D05S93.1 D05S61 29.55 27.51 37.50 0.006 33 348 7.22 19.08 57.8 5.32 16.598 26.17 63.4
12225 D05S61.1 D05S62 27.51 16.56 37.60 0.115 33 95 21.45 8.43 25.6 5.32 16.598 116.06 14.3
12223 D05S62.1 D05S63 16.56 14.09 36.10 0.088 33 28 19.50 9.02 27.3 5.32 16.598 101.53 16.3

(Calibrated with Metering Peaking Factors)
TOTAL LENGTH (MILES): 6.26 LENGTH OF PIPE - d/D < 50% (MILES):      2.25 LENGTH OF PIPE - Q/CAP < 50% (MILES):      2.25
LENGTH WEIGHTED Q/CAP: 62.8 LENGTH OF PIPE - d/D 50 - 75% (MILES):  3.96 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES):  1.06
LENGTH WEIGHTED d/D: 57.4 LENGTH OF PIPE - d/D 75 - 100% (MILES): 0.05 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 2.90
LENGTH WEIGHTED HGL BELOW RIM (FT): #REF! LENGTH OF PIPE - d/D > 100% (MILES):    0.00 LENGTH OF PIPE - Q/CAP > 100% (MILES):    0.05
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D FLOW FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)

36877 I05S126.1 H05S129 405.94 398.14 442.00 0.007 21 1,200 5.34 10.64 50.7 1.27 4.225 8.26 51.1
32098 H05S129.1 H05S128 397.74 389.61 423.50 0.027 18 300 9.10 7.67 42.6 1.27 4.225 11.18 37.8
32097 H05S128.1 H05S127 389.61 377.51 415.00 0.034 18 360 9.85 7.23 40.2 1.27 4.225 12.45 33.9
32096 H05S127.1 H05S126 377.51 365.42 396.00 0.034 18 360 9.85 7.23 40.2 1.27 4.225 12.44 34.0
32095 H05S126.1 H05S125 365.42 359.30 379.30 0.017 18 360 7.94 9.53 52.9 SC Conn 1 1.49 4.871 8.85 55.0
32094 H05S125.1 H05S124 359.30 353.18 372.20 0.017 18 360 7.94 9.53 52.9 1.49 4.871 8.85 55.0
32093 H05S124.1 H05S122 353.18 347.06 372.10 0.017 18 360 7.94 9.53 52.9 1.49 4.871 8.85 55.0
32090 H05S122.1 H05S121 347.06 340.94 371.90 0.017 18 360 7.97 9.62 53.4 1.51 4.948 8.85 55.9
32089 H05S121.1 H05S120 340.94 334.82 356.80 0.017 18 360 7.97 9.62 53.4 1.51 4.948 8.85 55.9
32088 H05S120.1 H05S158 334.82 328.70 346.70 0.017 18 360 7.97 9.62 53.4 1.51 4.948 8.85 55.9
32126 H05S158.1 H05S157 328.70 322.58 338.00 0.017 18 360 7.97 9.62 53.4 1.51 4.948 8.85 55.9
32125 H05S157.1 H05S156 322.58 318.85 341.60 0.016 18 235 7.76 9.82 54.6 1.51 4.947 8.55 57.9

5544249 H05S156.1 H05S227 318.85 318.40 344.00 0.017 21 26 7.98 8.86 42.2 1.52 4.976 13.41 37.1
5544270 H05S227.1 H05S228 318.40 318.23 344.00 0.020 21 9 8.45 8.49 40.4 1.52 4.976 14.49 34.3
5544271 H05S228.1 H05S226 318.23 310.83 333.20 0.013 21 575 7.76 11.54 54.9 SC Conn 2 2.15 6.794 11.62 58.5
5544251 H05S226.1 H05S225 310.83 310.66 333.00 0.020 21 9 9.17 10.12 48.2 2.15 6.794 14.49 46.9
32122 H05S225.1 H05S153 310.66 307.53 327.50 0.015 21 214 8.16 11.09 52.8 2.15 6.794 12.40 54.8
32121 H05S153.1 H05S152 307.53 303.07 324.10 0.012 21 360 7.65 11.67 55.6 2.15 6.793 11.40 59.6

5543808 H05S152.1 H05S220 303.07 301.68 325.10 0.014 21 100 7.99 11.27 53.7 2.15 6.793 12.07 56.3
32120 H05S220.1 H05S151 301.68 298.60 319.60 0.012 21 260 7.52 11.84 56.4 2.15 6.793 11.15 60.9

5544208 H05S151.1 H05S222 298.60 296.81 320.20 0.012 21 145 7.65 11.68 55.6 2.15 6.793 11.39 59.6
5544214 H05S222.1 H05S223 296.81 294.29 317.76 0.007 21 336 6.28 13.77 65.6 2.15 6.793 8.87 76.6
5544215 H05S223.1 G05S216 294.29 292.10 312.70 0.008 21 292 6.29 13.76 65.5 2.15 6.793 8.88 76.5
5544213 G05S216.1 G05S217 292.10 287.05 304.00 0.029 21 175 10.51 9.11 43.4 2.15 6.793 17.41 39.0
26040 G05S217.1 G05S170 287.05 285.21 300.20 0.012 21 150 7.62 11.72 55.8 2.15 6.793 11.33 60.0
26039 G05S170.1 G05S169 285.21 280.75 297.80 0.012 21 360 8.22 14.75 70.3 SC Conn 3 2.79 9.589 11.40 84.1
26038 G05S169.1 G05S168 280.75 276.34 297.80 0.012 21 355 8.23 14.74 70.2 2.79 9.589 11.42 84.0
26037 G05S168.1 G05S167 276.34 271.79 290.80 0.012 21 367 8.22 14.75 70.2 2.79 9.589 11.40 84.1
26036 G05S167.1 G05S166 271.79 267.33 285.30 0.012 21 360 8.22 14.75 70.2 2.79 9.588 11.40 84.1
26047 G05S166.1 G05S178 267.33 263.01 281.00 0.012 21 360 8.11 14.94 71.1 2.79 9.588 11.22 85.5
26048 G05S178.1 G05S179 263.01 258.69 276.70 0.012 21 360 8.11 14.94 71.1 2.79 9.588 11.22 85.5
26049 G05S179.1 G05S180 258.69 255.09 287.10 0.010 21 360 7.49 16.29 77.6 2.82 9.696 10.24 94.7
26064 G05S180.1 G05S201 255.09 250.82 281.80 0.012 21 356 8.12 15.07 71.8 2.82 9.696 11.22 86.4
26065 G05S201.1 G05S202 250.82 246.50 274.50 0.012 21 360 8.13 15.13 72.0 2.83 9.745 11.22 86.9
26066 G05S202.1 G05S203 246.50 242.18 268.20 0.012 21 360 8.13 15.13 72.0 2.83 9.744 11.22 86.8
26067 G05S203.1 G05S204 242.18 237.86 263.90 0.012 21 360 8.13 15.13 72.0 2.83 9.744 11.22 86.8
26085 G05S204.1 G06S7 237.86 233.52 250.50 0.012 21 361 8.13 15.12 72.0 2.83 9.744 11.23 86.8
26084 G06S7.1 G06S4 233.52 228.68 243.50 0.014 21 355 8.57 14.40 68.6 2.83 9.744 11.96 81.5

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + STONE CREEK + 3ROOTS
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D FLOW FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + STONE CREEK + 3ROOTS

26083 G06S4.1 G06S3 228.68 223.43 234.40 0.020 27 269 11.65 16.10 59.6 5.41 18.620 27.97 66.6
26082 G06S3.1 G06S2 223.43 221.33 244.30 0.007 27 280 - Surcharged - 5.75 19.789 17.34 114.1
26081 G06S2.1 G06S1 221.33 218.99 235.00 0.008 27 312 - Surcharged - 5.75 19.789 17.34 114.1
26080 G06S1.1 F06S52 218.99 215.84 239.80 0.008 27 420 - Surcharged - 5.75 19.789 17.34 114.1
20645 F06S52.1 F06S51 215.84 212.99 235.00 0.007 27 380 - Surcharged - 5.75 19.789 17.34 114.1
20644 F06S51.1 F06S50 212.99 210.98 231.00 0.008 27 268 - Surcharged - 5.75 19.789 17.34 114.1
20643 F06S50.1 F06S49 210.98 210.18 227.20 0.007 27 107 - Surcharged - 5.75 19.789 17.34 114.1
20642 F06S49.1 F06S48 210.18 207.33 214.30 0.007 27 380 7.62 23.87 88.4 3R Conn 1 5.87 18.323 17.34 105.7
20641 F06S48.1 F06S47 207.33 201.31 214.30 0.016 24 381 10.32 19.60 81.7 5.87 18.323 18.38 99.7
20635 F06S47.1 F06S42 201.31 195.37 215.40 0.016 24 380 10.26 19.72 82.2 5.87 18.323 18.28 100.2
20634 F06S42.1 F06S41 195.37 193.10 206.10 0.009 24 246 - Surcharged - 5.87 18.323 14.05 130.4
20632 F06S41.1 F06S39 193.10 188.47 199.50 0.023 24 204 12.13 16.72 69.7 5.87 18.323 22.03 83.2
20629 F06S39.1 F06S36 188.47 181.56 193.60 0.016 24 440 10.29 19.67 82.0 5.87 18.323 18.33 100.0
20622 F06S36.1 F06S30 181.56 175.61 192.60 0.016 24 376 10.33 19.59 81.6 5.87 18.323 18.40 99.6
20623 F06S30.1 F06S31 175.61 169.49 188.50 0.016 24 376 10.47 19.30 80.4 5.87 18.323 18.66 98.2
20624 F06S31.1 F06S32 169.49 165.44 182.40 0.011 27 372 9.17 19.61 72.6 5.87 18.323 20.89 87.7
20625 F06S32.1 F06S33 165.44 161.31 177.30 0.011 27 376 9.20 19.54 72.4 5.87 18.323 20.98 87.3
20626 F06S33.1 F06S34 161.31 157.65 171.70 0.010 27 360 8.90 20.17 74.7 5.87 18.323 20.19 90.8
20597 F06S34.1 F06S7 157.65 153.95 167.00 0.010 27 370 8.83 20.32 75.2 5.87 18.323 20.02 91.5
20598 F06S7.1 F06S8 153.95 149.80 163.10 0.011 27 386 9.12 19.71 73.0 5.87 18.323 20.76 88.3
20599 F06S8.1 F06S9 149.80 144.22 162.20 0.014 27 385 10.43 18.34 67.9 3R Conn 2 6.21 19.383 24.10 80.4
20600 F06S9.1 E06S91 144.22 140.44 157.40 0.010 27 390 8.74 21.74 80.5 6.21 19.383 19.71 98.3
16390 E06S91.1 E06S90 140.44 136.83 150.80 0.010 27 372 8.75 21.72 80.5 6.21 19.383 19.72 98.3
16389 E06S90.1 E06S89 136.83 133.67 149.70 0.010 27 326 8.74 21.74 80.5 6.21 19.383 19.71 98.3
16388 E06S89.1 E06S88 133.67 128.79 145.80 0.010 27 496 8.81 21.57 79.9 6.21 19.383 19.86 97.6
16384 E06S88.1 E06S81 128.79 125.90 145.80 0.010 27 294 8.80 21.58 79.9 6.21 19.383 19.85 97.6
16383 E06S81.1 E06S68 125.90 122.06 143.10 0.010 27 391 8.80 21.59 80.0 6.21 19.383 19.84 97.7
16370 E06S68.1 E06S65 122.06 119.59 137.60 0.010 27 251 8.81 21.64 80.1 6.23 19.446 19.86 97.9
16376 E06S65.1 E06S77 119.59 114.28 136.30 0.010 27 540 8.80 21.72 80.4 6.25 19.508 19.85 98.3
16378 E06S77.1 E06S76 114.28 111.77 131.80 0.013 27 187 10.12 19.01 70.4 6.27 19.571 23.19 84.4
16379 E06S76.1 E06S75 111.77 108.36 125.40 0.010 27 341 8.88 21.60 80.0 6.27 19.571 20.02 97.8
16351 E06S75.1 E06S51 108.36 105.06 121.10 0.010 27 330 8.88 21.60 80.0 6.27 19.571 20.02 97.8
16350 E06S51.1 E06S50 105.06 102.20 118.20 0.010 27 286 8.88 21.60 80.0 6.27 19.571 20.02 97.8
16349 E06S50.1 E06S49 102.20 98.46 123.50 0.010 27 367 8.96 21.40 79.3 6.27 19.571 20.21 96.8
16348 E06S49.1 E06S47 98.46 94.93 111.90 0.010 27 365 8.73 21.99 81.4 6.27 19.571 19.69 99.4
16345 E06S47.1 E06S42 94.93 90.94 107.90 0.010 27 390 8.98 21.36 79.1 6.27 19.571 20.25 96.6
16340 E06S42.1 E06S41 90.94 87.93 104.00 0.010 27 301 8.88 22.04 81.6 6.39 19.945 20.02 99.6
16339 E06S41.1 E06S103 87.93 84.16 104.20 0.011 27 352 9.19 22.10 81.9 6.63 20.694 20.72 99.9
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FACILITY PIPE ID DOWNSTREAM UPSTREAM DOWNSTREAM DOWNSTREAM PIPE PIPE PIPE MAX. MAX. MAX. AVG. DWF MAX. FULL MAX.

SEQUENCE MH ID MH INV. EL. MH INV. EL. MH RIM EL. SLOPE DIAMETER LENGTH VELOCITY DEPTH d/D FLOW FLOW CAPACITY Q/CAP

NUMBER (FT) (FT) (FT) (FT/FT) (IN) (FT) (FT/SEC) (IN) (%) (MGD) (MGD) (MGD) (%)

CITY OF SAN DIEGO
HYDRAULIC MODEL RESULTS TABLE

TRUNK SEWER 49 - CARROLL CANYON
2019 WWF AS-BUILT + STONE CREEK + 3ROOTS

16397 E06S103.1 E06S102 84.16 82.30 104.20 0.008 30 248 8.19 22.28 74.3 6.63 20.694 22.96 90.1
16396 E06S102.1 E06S101 82.30 79.67 93.70 0.007 30 356 8.14 22.42 74.7 6.63 20.694 22.79 90.8
12318 E06S101.1 D06S51 79.67 77.04 97.00 0.009 30 304 8.71 21.04 70.1 6.63 20.694 24.66 83.9
12317 D06S51.1 D06S52 77.04 74.88 94.90 0.007 30 332 7.68 23.76 79.2 6.63 20.694 21.39 96.7
12358 D06S52.1 D06S124 74.88 72.71 92.70 0.006 30 335 7.66 23.81 79.4 6.63 20.694 21.34 97.0
12310 D06S124.1 D06S125 72.71 71.25 86.30 0.006 30 225 7.67 23.79 79.3 6.63 20.694 21.36 96.9
12309 D06S125.1 D06S129 71.25 69.00 89.00 0.006 30 347 7.67 23.80 79.3 6.63 20.694 21.35 96.9
12308 D06S129.1 D06S127 69.00 66.75 78.80 0.007 30 345 7.69 23.73 79.1 6.63 20.694 21.41 96.7
12307 D06S127.1 D06S126 66.75 64.51 82.50 0.006 30 345 7.67 23.78 79.3 6.63 20.694 21.36 96.9
12306 D06S126.1 D06S130 64.51 62.17 82.20 0.006 30 361 7.67 23.80 79.3 6.63 20.694 21.35 96.9
12304 D06S130.1 D06S37 62.17 59.79 76.80 0.007 30 365 7.69 23.80 79.3 6.65 20.756 21.41 96.9
12303 D06S37.1 D06S36 59.79 57.77 82.80 0.006 30 311 7.67 23.85 79.5 6.65 20.756 21.37 97.1
12302 D06S36.1 D06S131 57.77 55.77 68.80 0.006 30 308 7.67 23.85 79.5 6.65 20.756 21.36 97.2
12300 D06S131.1 D06S33 55.77 50.30 69.30 0.018 30 308 11.58 16.53 55.1 6.65 20.756 35.33 58.7
12299 D06S33.1 D06S31 50.30 44.84 56.80 0.018 30 308 11.57 16.54 55.1 6.65 20.756 35.30 58.8
12298 D06S31.1 D06S32 44.84 42.53 55.50 0.007 30 355 7.68 23.83 79.4 6.65 20.756 21.39 97.0
12297 D06S32.1 D05S82 42.53 40.23 55.20 0.006 30 355 7.66 23.88 79.6 6.65 20.756 21.34 97.3
12244 D05S82.1 D05S83 40.23 38.21 54.20 0.007 30 310 7.69 23.81 79.4 6.65 20.756 21.40 97.0
12245 D05S83.1 D05S84 38.21 36.20 49.20 0.006 30 310 7.67 23.87 79.6 6.65 20.756 21.35 97.2
12246 D05S84.1 D05S86 36.20 34.18 45.20 0.007 30 310 7.69 23.81 79.4 6.65 20.756 21.40 97.0

6269194 D05S86.1 D05S95 34.18 32.46 45.20 0.006 30 265 7.67 23.86 79.5 6.65 20.756 21.36 97.2
12248 D05S95.1 D05S94 32.46 30.77 43.80 0.007 30 260 7.68 23.84 79.5 6.65 20.756 21.38 97.1
12249 D05S94.1 D05S93 30.77 29.55 40.60 0.005 33 255 6.95 23.98 72.7 6.65 20.756 23.65 87.8
12224 D05S93.1 D05S61 29.55 27.51 37.50 0.006 33 348 7.56 22.19 67.2 6.65 20.756 26.17 79.3
12225 D05S61.1 D05S62 27.51 16.56 37.60 0.115 33 95 22.86 9.45 28.6 6.65 20.756 116.06 17.9
12223 D05S62.1 D05S63 16.56 14.09 36.10 0.088 33 28 20.78 10.12 30.7 6.65 20.756 101.53 20.4

(Calibrated with Metering Peaking Factors)
TOTAL LENGTH (MILES): 6.26 LENGTH OF PIPE - d/D < 50% (MILES):      0.26 LENGTH OF PIPE - Q/CAP < 50% (MILES):      0.26
LENGTH WEIGHTED Q/CAP: 84.6 LENGTH OF PIPE - d/D 50 - 75% (MILES):  2.91 LENGTH OF PIPE - Q/CAP 50 - 75% (MILES):  1.26
LENGTH WEIGHTED d/D: 65.9 LENGTH OF PIPE - d/D 75 - 100% (MILES): 2.71 LENGTH OF PIPE - Q/CAP 75 - 100% (MILES): 4.22
LENGTH WEIGHTED HGL BELOW RIM (FT): #REF! LENGTH OF PIPE - d/D > 100% (MILES):    0.00 LENGTH OF PIPE - Q/CAP > 100% (MILES):    0.53
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