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Summary

Majestic Realty is proposing to develop 250 acres in Otay Mesa, San Diego County,
California, on properties located north of Highway 11 and Otay Mesa Road and east of
Highway 125, on the northeast corner of Otay Mesa Road and Harvest Road and a
partially west of Harvest Road. The development proposes 12 commercial/industrial
warehouses. The property is vacant and unimproved. The terrain is comprised of
undulating foothill slopes.

The existing storm water runoff flow of the property travels in all directions resulting from
a high point sitting centrally in the northeast portion of the property. One undeveloped
flow path travels south and concentrates at a low point on the development property and
crosses Otay Mesa Road via a concrete box culvert. A second undeveloped flow path
travels to the northeast into a riparian area. Another undeveloped flow path travels to a
low spot adjacent the western extent of proposed Zinser Road. And lastly another
undeveloped flow path originates just south of the centraly located vernal pool and flows
south towards the intersection of existing Otay Mesa Road and Harvest Road.

The proposed project runoff is mitigated by two underground basins and seven above
ground basins. Each above ground basin utilizes a bio-retention basin bottom that
connects to an overflow structure that is equipped with low-flow and mid-flow orifices and
an overflow weir. The overflow structures control the flow to maintain maximum flood
storage capacity and minimum flow to each POC to ensure a lower proposed condition
flow compared to the existing condition flow.

In addition, the proposed project does not alter the existing drainage pattern in a
substantial way. Four existing “Points of Compliance” (POC) have been identified and
three of the four POCs will have proposed flow directed to them, and one existing POC
will no longer have flow directed towards it. No stream or river are impacted by the
proposed project. No flooding on or off project site will occur due to the proposed project
development.

A 10-acre area of the property is designated as sensitive wildlife habitat and will not be
developed, 3.5 acres of the sensitive habitat designated area retains all storm water
runoff in a vernal pool. 9.8 acres of the development will be developed into seven water
guality bio-retention basins.

Study Scope

This study will establish the basis for final design of flood protection and drainage
conveyance elements, ensure that these elements can be sized properly, and will ensure
the development can comply with San Diego County requirements when constructed.

The scope of this study is existing and developed condition 100-year, six-hour storm
rational method analyses and detention basin flood routing. The analyses include four
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existing condition tributary areas and seven developed condition tributary areas. The
seven developed condition tributary areas have peak flow attenuated by a biofiltration
detention basin, including one tributary area that includes an underground detention
basin upstream of a biofiltration detention basin. Each developed condition tributary area
or combined multiple developed condition tributary areas detention basin outflow is
designed to be less than or equal to corresponding existing condition outflow. The
hydrology maps for the existing and developed rational method analyses are provided in
Appendix A.

Flood Designation

The property described on this survey lies within Zone "X" described an “area of minimal
flood hazard.” The property is depicted on the Flood Insurance Rate Map number
06073C2179G with an effective date of May 16, 2012.

There is no proposed development within a 100-year flood hazard area.
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Project Location
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Design Criteria and Methods

The runoff calculations presented in this study are produced using the San Diego
Hydrology Manual specific rational method procedure. A hydrograph is developed from
the results of the rational method study per Section 6 of the San Diego Hydrology Manual
and used as input flow for flood routing calculations to ensure proper detention basin
sizing. Detention basin volume and outflow are produced via spreadsheet calculation.

Rational Method Analysis Assumptions

Hydrological Soil Group — C & D — Soil map included.

Rainfall Data — County of San Diego Hydrology Manual Rainfall Isopluvials — 100 year, 6
Hour and 100 year, 24 hour.

Rational Method Time of Concentration — Determined using the “Rational Formula —
Overland Time of Flow Nomograph” (Figure 3-3) and the “Nomograph for Determination
of Time of Concentration (Tc) or Travel Time (Tt) for Natural Watersheds” (Figure 3-4)
found in the San Diego Hydrology Manual. Attached as Appendix F

Runoff Coefficients — For initial subareas a General Commercial C value was used,
remaining areas utilized a synthesized C value per soil type ratios and
impervious/pervious ratios. C value tables are located on the Rational Method Maps in
Appendix A.

Base Flow = 0 — No offsite flows will enter site.

Bio-Filtration Rate

The bio-filtration rate for each retention basin is dictated by an engineered three and a
half foot thick bio-filtration layer at the bottom of each basin that will perform at a rate of 4
inches per hour. Native soil at the site has negligible infiltration rates. Infiltration is not
feasible per Soil Report in Appendix F.
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Conclusion

This study and the related calculations indicate that the proposed development design
flows can be conveyed to the proposed detention basins, and those basins are capable
of attenuating peak flows and of treating a determined water quality volume for the
developed runoff without exceeding the basin capacity or existing condition outflows of
the site.

Note that a final hydrology and hydraulics study will be required to accompany final

construction documents to analyze final basin geometry, provide conveyance element
hydraulics for pipe sizing, surface drainage facilities and energy dissipation.

Conclusion Tables:

< PEAK PEAK
g DRAINAGE | AREA RUNOFF IMPERVIOUS Tc veLocrty | Runorr
& | AREAID |(acres)| COEFFICIENT VALUE (mins)
= (FPS) (CFS)
@)
(@]
% 1 65.52 0.337 0.00 25.27 3.4 51.1
E, 2 6.18 0.350 0.00 12.64 2.4 7.8
& 3 24.9 0.346 0.00 18.54 4.1 24.3
4 112.45 0.341 0.00 27.09 3.8 84.9
Total Area = | 209.05]
_ | DRAINAGE COEFFICIENT | vALUE < i | verocrry | RUNOFF| surriow [PEPTH] isring | TRIBUTARY |OUTFLOW Te| oo | OUTFLOW | OUTFLOW
G | AREAID (acres) (mins)| - (ac-ft) (CFS) (t) TO POC (mins) (CFS) DIFFERENCE
2 (FPS) (CFS) AREA (FPS)
g (CFS)
8 1A 4.12 035 0.00 13 | 030 9.08 5.2 n/a n/a
[a]
w 1 26.48 0.77 0.77 8.0 4.28 28.3 101.7 2.09 4.9 1 75.04 253 18.4 50.7 04
3 2 12.10 0.69 0.63 7.7 | 292 49.0 43.9 173 2.7
= 3 3234 0.67 0.60 72 | 571 49.6 1204 | 4427 | 43
a 4 8.61 0.74 0.72 8.5 1.88 20.6 29.9 14.67 2.2 3 8.61 257 10.7 14.7 9.6
5 40.48 0.76 0.74 2500 7.22 27.0 70.6 3063 | 39
6 82.18 0.72 0.68 246.0 | 14.44 22,5 55.8 19.08 | 4.4 4 127.44 249 8.4 64.5 204
7 4.78 0.70 0.63 26 | 049 5.8 14.7 0.08 3.4
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RATIONAL METHOD HYDROLOGY MAPS
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46+33
46+34
46+35
46+36
46+37
46+38
46+39
46+40
46+41
46+42
46+43
46+44
46+45
46+46
46+47
46+48
46+49
46+50
46+51
46+52
46+53
46+54
46+55
46+56
46+57
46+58
46+59
47+
47+
47+
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47+
47+
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47+
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47+
47+10
47+11
47+12
47+13
47+14
47+15
47+16
47+17
47+18
47+19
47420
47+21
47422
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47+24
47425
47+26
47427
47428
47429
47430
47+31
47432
47+33
47+34
47435
47+36
47+37
47+38
47+39
47+40
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6070
6060
6050
6040
6030
6020
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5990
5980
5970
5960
5950
5940
5930
5921
5911
5901
5891
5881
5871
5861
5851
5841
5831
5821
5811
5801
5791
5781
5771
5761
5751
5741
5731
5721
5711
5702
5692
5682
5672
5662
5652
5642
5632
5622
5612
5602
5592
5582
5572
5562
5552
5542
5532
5522
5512
5503
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5483
5473
5463
5453
5443
5433
5423
5413
5403
5393
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47+41
47+42
47+43
47+44
47+45
47+46
47+47
47+48
47+49
47+50
47+51
47+52
47+53
47+54
47+55
47+56
47+57
47+58
47+59
48+
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48+
48+
48+
48+
48+
48+
48+
48+10
48+11
48+12
48+13
48+14
48+15
48+16
48+17
48+18
48+19
48+20
48+21
48+22
48423
48+24
48425
48426
48427
48+28
48429
48+30
48+31
48+32
48+33
48+34
48435
48+36
48437
48+38
48+39
48+40
48+41
48+42
48+43
48+44
48+45
48+46
48+47
48+48
48+49
48+50
48+51
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5373
5363
5353
5343
5333
5324
5314
5304
5294
5284
5274
5264
5254
5244
5234
5224
5214
5204
5194
5184
5174
5164
5155
5145
5135
5125
5115
5105
5095
5085
5075
5065
5055
5045
5035
5025
5015
5006
4996
4986
4976
4966
4956
4946
4936
4926
4916
4906
4896
4886
4876
4866
4857
4847
4837
4827
4817
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4797
4787
4777
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4718
4708
4698
4688
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48+52
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48+57
48+58
48+59
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49+11
49+12
49+13
49+14
49+15
49+16
49+17
49+18
49+19
49+20
49+21
49+22
49+23
49+24
49+25
49+26
49+27
49+28
49+29
49+30
49+31
49+32
49433
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49+36
49+37
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49+40
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49+44
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49+48
49+49
49+50
49+51
49+52
49+53
49+54
49+55
49+56
49+57
49+58
49+59
50+ 0
50+ 1
50+ 2
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4668
4658
4648
4638
4628
4618
4608
4598
4589
4579
4569
4559
4549
4539
4529
4519
4509
4499
4489
4479
4469
4460
4450
4440
4430
4420
4410
4400
4390
4380
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4360
4350
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4311
4301
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4281
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4232
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4212
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4192
4182
4172
4162
4152
4142
4132
4122
4113
4103
4093
4083
4073
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4013
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50+
50+
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50+
50+
50+
50+ 9
50+10
50+11
50+12
50+13
50+14
50+15
50+16
50+17
50+18
50+19
50+20
50+21
50+22
50+23
50+24
50+25
50+26
50+27
50+28
50429
50+30
50+31
50+32
50+33
50+34
50+35
50+36
50+37
50+38
50+39
50+40
50+41
50+42
50+43
50+44
50+45
50+46
50+47
50+48
50+49
50+50
50+51
50+52
50+53
50+54
50+55
50+56
50+57
50+58
50+59
51+
51+
51+
51+
51+
51+
51+
51+
51+
51+
51+10
51+11
51+12
51+13
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3964
3954
3944
3934
3924
3914
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3895
3885
3875
3865
3855
3845
3835
3825
3815
3806
3796
3786
3776
3766
3756
3746
3736
3726
3716
3706
3697
3687
3677
3667
3657
3647
3637
3627
3617
3608
3598
3588
3578
3568
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3548
3538
3528
3518
3509
3499
3489
3479
3469
3459
3449
3439
3429
3420
3410
3400
3390
3380
3370
3360
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3340
3331
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3311
3301
3291
3281
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51+14
51+15
51+16
51+17
51+18
51+19
51+20
51+21
51+22
51+23
51+24
51+25
51+26
51+27
51+28
51+29
51+30
51+31
51+32
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51+37
51+38
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51+40
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51+42
51+43
51+44
51+45
51+46
51+47
51+48
51+49
51+50
51+51
51+52
51+53
51+54
51+55
51+56
51+57
51+58
51+59
52+
52+
52+
52+
52+
52+
52+
52+
52+
52+
52+10
52+11
52+12
52+13
52+14
52+15
52+16
52+17
52+18
52+19
52420
52+21
52+22
52+23
52+24
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37.
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3271
3261
3251
3242
3232
3222
3212
3202
3192
3182
3172
3162
3153
3143
3133
3123
3113
3103
3093
3083
3074
3064
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3024
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3004
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2985
2975
2965
2955
2945
2935
2925
2915
2906
2896
2886
2876
2866
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2846
2836
2827
2817
2807
2797
2787
2777
2767
2757
2748
2738
2728
2718
2708
2698
2688
2678
2669
2659
2649
2639
2629
2619
2609
2599
2590
2580
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52+25
52+26
52+27
52+28
52+29
52+30
52+31
52+32
52+33
52+34
52+35
52+36
52+37
52+38
52+39
52+40
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52+44
52+45
52+46
52+47
52+48
52+49
52+50
52+51
52+52
52+53
52+54
52+55
52+56
52+57
52+58
52+59
53+
53+
53+
53+
53+
53+
53+
53+
53+
53+
53+10
53+11
53+12
53+13
53+14
53+15
53+16
53+17
53+18
53+19
53+20
53+21
53+22
53+23
53+24
53+25
53+26
53+27
53+28
53+29
53+30
53+31
53+32
53+33
53+34
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2392
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2116
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2096
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2077
2067
2057
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2037
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54+15
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54+21
54+22
54+23
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54+26
54+27
54+28
54+29
54+30
54+31
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1122
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1063
1053
1043
1033
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0994
0984
0975
0965
0955
0945
0935
0925
0916
0906
0896
0886
0876
0866
0857
0847
0837
0827
0817
0808
0798
0788
0778
0768
0758
0749
0739
0729
0719
0709
0699
0690
0680
0670
0660
0650
0641
0631
0621
0611
0601
0591
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0542
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0513
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0493
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56+15
56+16
56+17
56+18
56+19
56+20
56+21
56+22
56+23
56+24
56+25
56+26
56+27
56+28
56+29
56+30
56+31
56+32
56+33
56+34
56+35
56+36
56+37
56+38
56+39
56+40
56+41
56+42
56+43
56+44
56+45
56+46
56+47
56+48
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56+51
56+52
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0464
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0434
0425
0415
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0317
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0287
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0268
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0219
0209
0199
0189
0179
0170
0160
0150
0140
0130
0121
0111
0101
0091
0081
0072
0062
0052
0042
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9993
9983
9974
9964
9954
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9934
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9895
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9817
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57+ 9
57+10
57+11
57+12
57+13
57+14
57+15
57+16
57+17
57+18
57+19
57+20
57+21
57+22
57+23
57+24
57+25
57+26
57+27
57+28
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57+30
57+31
57+32
57+33
57+34
57+35
57+36
57+37
57+38
57+39
57+40
57+41
57+42
57+43
57+44
57+45
57+46
57+47
57+48
57+49
57+50
57+51
57+52
57+53
57+54
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57+56
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57+58
57+59
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.9778
.9768
.9758
.9748
.9738
.9729
.9719
.9709
.9699
.9689
.9680
.9670
.9660
.9650
.9640
.9631
.9621
L9611
.9601
.9592
.9582
.9572
.9562
.9552
.9543
.9533
.9523
.9513
.9503
.9494
.9484
.9474
.9464
.9455
.9445
.9435
.9425
.9415
.9406
.9396
.9386
.9376
.9366
.9357
.9347
.9337
.9327
.9318
.9308
.9298
.9288
.9278
.9269
.9259
.9249
.9239
.9229
.9220
.9210
.9200
.9190
.9181
L9171
.9161
.9151
.9141
.9132
L9122
L9112
.9102
.9093
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58+23
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58+28
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58+30
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58+33
58+34
58+35
58+36
58+37
58+38
58+39
58+40
58+41
58+42
58+43
58+44
58+45
58+46
58+47
58+48
58+49
58+50
58+51
58+52
58+53
58+54
58+55
58+56
58+57
58+58
58+59
59+
59+
59+
59+
59+
59+
59+
59+
59+
59+
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59+11
59+12
59+13
59+14
59+15
59+16
59+17
59+18
59+19
59+20
59+21
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59+23
59+24
59+25
59+26
59+27
59+28
59+29
59+30
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.9083
.9073
.9063
.9053
.9044
.9034
.9024
.9014
.9005
.8995
.8985
.8975
.8966
.8956
.8946
.8936
.8926
.8917
.8907
.8897
.8887
.8878
.8868
.8858
.8848
.8838
.8829
.8819
.8809
.8799
.8790
.8780
.8770
.8760
.8751
.8741
.8731
.8721
.8711
.8702
.8692
.8682
.8672
.8663
.8653
.8643
.8633
.8624
.8614
.8604
.8594
.8585
.8575
.8565
.8555
.8546
.8536
.8526
.8516
.8506
.8497
.8487
.8477
.8467
.8458
.8448
.8438
.8428
.8419
.8409
.8399
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59+32
59+33
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59+36
59+37
59+38
59+39
59+40
59+41
59+42
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59+44
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59+46
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59+48
59+49
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59+51
59+52
59+53
59+54
59+55
59+56
59+57
59+58
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60+
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60+
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60+10
60+11
60+12
60+13
60+14
60+15
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60+17
60+18
60+19
60+20
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60+22
60+23
60+24
60+25
60+26
60+27
60+28
60+29
60+30
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60+32
60+33
60+34
60+35
60+36
60+37
60+38
60+39
60+40
60+41

0 Jo Ul b W O

O

.8389
.8380
.8370
.8360
.8350
.8341
.8331
.8321
.8311
.8302
.8292
.8282
.8272
.8263
.8253
.8243
.8233
.8223
.8214
.8204
.8194
.8184
.8175
.8165
.8155
.8145
.8136
.8126
.8116
.8106
.8097
.8087
.8077
.8067
.8058
.8048
.8038
.8028
.8019
.8009
L7999
.7989
.7980
L7970
.7960
.7950
L7941
L7931
L7921
L7911
.7902
L7892
.7882
L7873
.7863
.7853
.7843
.7834
.7824
.7814
.7804
L7795
L7785
L7775
L7765
L7756
L7746
L7736
L7726
L7717
L7707
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60+43
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60+47
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61+10
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61+12
61+13
61+14
61+15
61+16
61+17
61+18
61+19
61420
61+21
61+22
61423
61+24
61+25
61+26
61+27
61+28
61+29
61+30
61+31
61+32
61+33
61+34
61+35
61+36
61+37
61+38
61+39
61+40
61+41
61+42
61+43
61+44
61+45
61+46
61+47
61+48
61+49
61+50
61+51
61+52
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L7697
.7687
.7678
.7668
.7658
.7648
.7639
L7629
L7619
.7610
.7600
L7590
.7580
L7571
.7561
L7551
.7541
.7532
L7522
L7512
.7502
L7493
.7483
L7473
L7463
.7454
L7444
L7434
L7425
L7415
.7405
L7395
.7386
7376
.7366
.7356
L7347
L7337
L7327
L7318
.7308
L7298
.7288
L7279
L7269
.7259
L7249
.7240
L7230
L7220
L7210
L7201
L7191
L7181
L7172
L7162
L7152
L7142
L7133
L7123
L7113
L7104
L7094
.7084
L7074
.7065
.7055
.7045
.7035
L7026
L7016
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61+53
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61+58
61+59
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62+
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62+10
62+11
62+12
62+13
62+14
62+15
62+16
62+17
62+18
62+19
62420
62+21
62+22
62423
62+24
62425
62426
62+27
62+28
62429
62+30
62+31
62+32
62+33
62+34
62+35
62+36
62+37
62+38
62+39
62440
62+41
62+42
62+43
62+44
62+45
62+46
62+47
62+48
62+49
62450
62+51
62452
62453
62+54
62455
62+56
62+57
62458
62459
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.7006
.6997
.6987
L6977
.6967
.6958
.6948
.6938
.6929
.6919
.6909
.6899
.6890
.6880
.6870
.6860
.6849
.6837
.6825
.6812
.6799
.6786
L6773
.6760
.6747
.6733
L6719
.6706
L6692
L6679
.6665
.6651
L6637
.6624
.6610
.6596
.6582
.6569
.6555
. 6541
.6527
.6514
.6500
. 6486
.6472
. 6459
.6445
. 6431
L6417
.6403
.6390
.6376
.6362
.6348
.6335
.6321
.6307
.6293
.6280
.6266
.6252
.6238
.6225
L6211
.6197
.6183
.6170
.6156
.6142
.6128
.6115
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63+13
63+14
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63+16
63+17
63+18
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63+20
63+21
63+22
63+23
63+24
63+25
63+26
63+27
63+28
63+29
63+30
63+31
63+32
63+33
63+34
63+35
63+36
63+37
63+38
63+39
63+40
63+41
63+42
63+43
63+44
63+45
63+46
63+47
63+48
63+49
63+50
63+51
63+52
63+53
63+54
63455
63+56
63+57
63+58
63+59
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64+11
64+12
64+13
64+14
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.6101
.6087
.6073
.6060
.6046
.6032
.6018
.6005
.5991
.5977
.5963
.5950
.5936
.5922
.5908
.5895
.5881
.5867
.5853
.5840
.5826
.5812
.5798
.5785
.5771
.5757
.5743
.5730
.5716
.5702
.5688
.5675
.5661
.5647
.5634
.5620
.5606
.5592
.5579
.5565
.5551
.5537
.5524
.5510
.5496
.5482
.5469
.5455
.5441
.5428
.5414
.5400
.5386
.5373
.5359
.5345
.5331
.5318
.5304
.5290
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.5263
.5249
.5235
.5222
.5208
.5194
.5181
.5167
.5153
.5139
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64+40
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64+43
64+44
64+45
64+46
64+47
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64+49
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64+51
64+52
64+53
64+54
64+55
64+56
64+57
64+58
64+59
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.5126
.5112
.5098
.5085
.5071
.5057
.5043
.5030
.5016
.5002
.4989
.4975
.4961
.4947
.4934
.4920
.4906
.4893
.4879
.4865
.4851
.4838
.4824
.4810
L4797
.4783
L4769
L4755
L4742
.4728
L4714
.4701
.4687
L4673
.4660
L4646
L4632
L4619
.4605
L4591
L4577
.4564
.4550
.4536
.4523
.4509
L4495
.4482
.4468
.4454
.4440
L4427
.4413
.4399
.4386
L4372
.4358
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83+11 34.9872 0.06 | I I I Q
83+12 34.9859 0.06 | I I I Q
83+13 34.9846 0.06 | I I I Q
83+14 34.9832 0.06 | I I I Q
83+15 34.9819 0.06 | I I I Q
83+16 34.9806 0.06 | I I I Q
83+17 34.9793 0.06 | I I I Q
83+18 34.9780 0.06 | I I I Q
83+19 34.9767 0.06 | I I I Q
83+20 34.9491 0.06 | I I I Q

****************************HYDROGRAPH DATAX** kK kkkkkhkkkkkkhkkhkkkkxkhkkkhkkrk

Number of intervals = 5000

Time interval = 1.0 (Min.)

Maximum/Peak flow rate = 0.074 (CFS)
Total volume = 0.477 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 64.478 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 22.425 0.000 0.000 0.000 0.000

AR R RS S S S S S S S S SR SRR R SRR R R SRR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

a0 e o a2 e A o e o
Process from Point/Station 3.000 to Point/Station 3.000
**** ADD/COMBINE/RECOVER HYDROGRAPHS ****

From stored stream number 1 the total

volume of 22.43 (Ac.Ft) is being added to the
current hydrograph at its original rate from user
with a delay time to start of addition of 0.00 hours.

B A O o
PRINT OF STORM
Runof £ Hydrograph

Hydrograph in 1 Minute intervals (CFS)

Time (h+m) Add g(CFS) Tot. Q 0 16.1 32.3 48.4 64.5
0+ 1 0.9431 1.52 Q \ \ \
0+ 2 1.0155 1.64 |Q | | \
0+ 3 1.1306 1.82 1Q | | \
0+ 4 1.3447 2.17 19Q | | \
0+ 5 1.4254 2.30 19Q | | \
0+ 6 1.4559 2.35 |Q | | \
0+ 7 1.4676 2.37 1Q \ \ \
0+ 8 1.4722 2.38 |Q | | \
0+ 9 1.4742 2.38 |Q | | \
0+10 1.4754 2.38 |Q | | \
0+11 1.4784 2.39 1Q | | \
0+12 1.4816 2.39 1Q | | \
0+13 1.4848 2.40 |Q | | \
0+14 1.4880 2.40 |Q | | \
0+15 1.4914 2.41 |Q | | \
0+16 1.4947 2.41 |Q | | \
0+17 1.4982 2.42 |1Q | | \
0+18 1.5017 2.42 |1Q | | \
0+19 1.5052 2.43 |Q | | \
0+20 1.5088 2.43 |Q | | \
0+21 1.5125 2.45 |Q | | \
0+22 1.5162 2.47 |1Q | | \
0+23 1.5200 2.48 |Q | | \
0+24 1.5238 2.50 19 | | \
0+25 1.5278 2.51 |Q | | \
0+26 1.5317 2.52 1Q | | \
0+27 1.5358 2.53 |Q | | \
0+28 1.5399 2.54 |Q | | \
0+29 1.5440 2.55 |Q | | \
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.0617
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.2614
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.3617
L4119
.4623
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11+23
11+24
11+25
11+26
11427
11+28
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11+30
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11+32
11+33
11+34
11+35
11+36
11437
11+38
11+39
11+40
11+41
11+42
11+43
11+44
11+45
11+46
11+47
11+48
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11450
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.9738
L9711
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.9657
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.9604
L9577
.9550
.9524
.9497
.9470
.9443
.9417
.9390
.9363
.9337
L9310
.9284
.9257
.9230
.9204
L9177
.9151
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.9098
L9071
.9045
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.8992
.8965
.8939
.8912
.8886
.8859
.8833
.8807
.8780
.8754
.8728
.8701
.8675
.8649
.8623
.8596
.8570
.8544
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.8465
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.8075
.8049
.8023
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L7972
L7946
L7920
.7894
.7869
.7843
L7817
L7791
L7766
L7740
L7714
.7688
.7663
L7637
L7611
.7585
.7560
.7534
.7508
.7483
.7457
L7431
L7406
.7380
.7354
L7329
L7303
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L7252
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L7201
L7175
L7150
L7124
.7099
L7073
.7048
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L6971
.6946
.6920
.6895
.6870
.6844
.6819
L6793
.6768
.6743
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. 6591
.6566
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.6264
.6239
.6214
.6189
.6164
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.6114
.6089
.6064
.6040
.6015
.5990
.5965
.5940
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.5866
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.5742
.5718
.5693
.5669
.5644
.5620
.5595
.5570
.5546
.5521
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.5473
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.5424
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.5375
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.5254
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.5181
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.5131
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.5055
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.3768
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.3466
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.3018
.2983
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.2878
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L2133
.2098
.2062
.2026
.1990
.1955
.1919
.1883
.1847
.1812
L1776
.1740
.1704
.1668
.1633
.1597
.1561
.1525
.1489
.1454
.1418
.1382
.1347
L1311
L1275
.1240
.1204
.1168
L1133
L1097
L1062
.1026
.0991
.0955
.0920
.0884
.0849
.0813
.0778
.0743
.0707
.0672
.0637
.0602
.0567
.0532
.0497
.04061
.0427
.0392
.0357
.0322
.0287
.0252
.0217
.0183
.0163
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17+13
17+14
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17+20
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17+23
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17425
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17+28
17+29
17+30
17+31
17+32
17+33
17+34
17+35
17+36
17+37
17+38
17+39
17+40
17+41
17+42
17+43
17+44
17+45
17+46
17+47
17+48
17+49
17450
17+51
17452
17453
17+54
17455
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17+57
17+58
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18+11
18+12
18+13
18+14
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.0126
.0123
.0121
.0118
.0116
.0113
.0110
.0108
.0105
.0103
.0100
.0097
.0095
.0092
.0090
.0087
.0084
.0082
.0079
.0076
.0074
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.0068
.0066
.0063
.0060
.0057
.0055
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.0049
.0047
.0044
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.0038
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.0033
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.9993
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.9984
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.9979
.9976
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.9913
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.9907
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.9880
.9876
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.9870
.9867
.9864
.9861
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.9842
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.9788
.9785
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L9776
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.9769
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.9746
.9743
.9740
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.9720
L9717
L9714
L9711
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.8867
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.8844
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****************************HYDROGRAPH DATA*** kK xkkhkkhkkkkxkhkkhkkhkkxkhkkkhkrk

Number of intervals = 5000

Time interval = 1.0 (Min.)

Maximum/Peak flow rate = 64.546 (CFS)
Total volume = 22.902 (Ac.Ft)

Status of hydrographs being held in storage

Stream 1 Stream 2 Stream 3 Stream 4 Stream 5
Peak (CFS) 0.000 0.000 0.000 0.000 0.000
Vol (Ac.Ft) 0.000 0.000 0.000 0.000 0.000

KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A A KKK
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Project No. 06263-42-08
March 13, 2023

Commerce Construction Co. L.P.
13191 Crossroads Parkway North, Sixth Floor
City of Industry, California 91746

Attention: Mr. Matthew Vawter, Vice President — District Manager

Subject: UPDATED GEOTECHNICAL INVESTIGATION
SUNROAD 200
OTAY MESA AND HARVEST ROADS
SAN DIEGO COUNTY, CALIFORNIA

Dear Mr. Vawter:

In accordance with your authorization of our proposal (LG-23022 dated January 17, 2023), we herein
submit the results of our updated geotechnical investigation for the subject site. The aceompanying
report presents the findings and conclusions from-our study. It is our opinion that the subject site can
be developed as proposed, provided the recommendations of this report are followed.

This updated report presents recommendations that should be incarporated into the phases of design
and construction. The recommendations presented-herein-supersede those presented in our reports
titled Updated Geotechnical” Investigation for |\East"Otay MesaCenter Mixed-Use, Otay Mesa and
Harvest Roads, San ‘Diégo County, California, \dated July 20, 2015 (Project No. 06263-42-03).
Differences between the recommendations are attriputable to changes in the standard of geotechnical
practice that have-occurred ‘since the-issuing-our_previous reports. The recommendations presented
herein-are based on preposed grades shown-en the project Preliminary Grading Plan.

If you should have any ‘questions regarding this report, or if we may be of further service, please
contact the undersigned at your convenience.

Very truly yours,

GEOCON INCORPORATED

Raul R. Garcia Garry W. Cannon
GE 2842 CEG 2201
RCE 56468

RRG:GWC:am

(e-mail)  Addressee
(e-mail)  PBLA Engineering, Inc.
Attention: Mr. Steve Levisee
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APPENDIX C

STORM WATER MANAGEMENT

We understand storm water management devices are being proposed in accordance with the current
Storm Water Standards (SWS). If not properly constructed, there is a potential for distress to
improvements and properties located hydrologically down gradient or adjacent to these devices.
Factors such as the amount of water to be detained, its residence time, and soil permeability have an
important effect on seepage transmission and the potential adverse impacts that may occur if the storm
water management features are not properly designed and constructed. We have not performed a
hydrogeological study at the site. If infiltration of storm water runoff occurs, downstream properties
and improvements may be subjected to seeps, springs, slope instability, raised groundwater, movement
of foundations and slabs, or other undesirable impacts as a result of water infiltration.

Hydrologic Soil Group

The United States Department of Agriculture (USDA), Natural Resources Conservation Services,
possesses general information regarding the existing soil conditions-for areas within the United States
(CRSL, 2008). The website also provides\ the- Hydrologic ‘Soil. Group. Table C-1 presents the
descriptions of the hydrologic soil groups. In‘addition;.thesUSDA website also provides an estimated
saturated hydraulic conductivity for the existing soil.

TABLE C-1
HYDROLOGIG-SOIL GROUP DEFINITIONS

Soil Group Soil Group Definition

Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist
A mainly of deep, well'drained to excessively drained sands or gravelly sands. These soils have a
high ratg of/water transmission.

Soils” having a moderate infiltration rate when thoroughly wet. These consist chiefly of
moderately deep or deep, moderately well drained or well drained soils that have moderately
fine texture to moderately coarse texture. These soils have a moderate rate of water
transmission.

Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a
Cc layer that impedes the downward movement of water or soils of moderately fine texture or fine
texture. These soils have a slow rate of water transmission.

Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These
consist chiefly of clays that have a high shrink-swell potential, soils that have a high water table,
soils that have a claypan or clay layer at or near the surface, and soils that are shallow over
nearly impervious material. These soils have a very slow rate of water transmission.
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The property is underlain by undocumented fill, surficial deposits such as topsoil, and Otay Mesa
Formation. Table C-2 presents the information from the USDA website for the subject property.

TABLE C-2
USDA WEB SOIL SURVEY — HYDROLOGIC SOIL GROUP

Approximate

I\g?,?ngg;t Map Unit Name Efe;iir;)t:rgii ';g’l(lj 'g:?)ﬂls
DaC Diablo clay, 2 to 9 percent slopes 65.7 D
DaD Diablo clay, 9 to 15 percent slopes, warm MAAT 17.7 C
ScA Salinas clay, 0 to 2 percent slopes 2.8 C
SuB Stockpen gravelly clay loam, 2 to 5 percent slopes 1}8/ / D

Infiltration Testing

We performed 15 borehole infiltration tests at the loca
performed in 4-inch-diameter borings that ranged from appro
presents the results of the testing.

n Figure 2. The\ tests were
ately 5 to 15 feet deep. Table C-3

RESULTS

Field Saturated Factored* Infiltration
Infiltration Rate (in/hr) Rate (in/hr)

3.88E-03 1.94E-03

2.33E-02 1.16E-02

3.82E-03 1.91E-03

3.82E-03 1.91E-03
15 63 To 9.04E-03 4.52E-03
16 63 To 2.32E-02 1.16E-02
17 60 To 7.65E-03 3.83E-03
I-8 180 To 1.91E-01 9.53E-02
19 86 To 1.03E-01 5.17E-02
1-10 64 To 5.41E-01 2.70E-01
I-11 60 To 8.13E-02 4.07E-02
1-12 62 To 3.59E-02 1.79E-02
1-13 102 To 4.42E-02 2.21E-02
I-14 62 To 2.20E-01 1.10E-01
1-15 180 To 2.40E-02 1.20E-02

*Using a Factor of Safety of 2
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STORM WATER MANAGEMENT CONCLUSIONS

Soil Types

Undocumented Fill (Qudf) — We undocumented fill exists within the waterline utility and gas
easements of the site. The undocumented fill within structural improvement areas will be partially
removed and replaced with compacted fill. Water that is allowed to migrate into the undocumented fill
will cause settlement. Therefore, full and partial infiltration should be considered infeasible within
undocumented fill located within easements.

Topsoil (Unmapped) — We encountered topsoil varying between 1 to 2 feet thick across the site.
Topsoil within structural improvement areas will be removed and replaced with-compacted fill and
should not impact infiltration.

Otay Formation — The areas of the planned detention basins at the-site is underlain by soils of the
Otay Formation. Based on our field investigation, laboratory-tests and our observations, the Otay
Formation consists of dense to very dense, very silty, clayey, fine te”coarse sands. Fulhand partial
infiltration is considered unfeasible within the Otay Formation.

Groundwater Elevation

The permanent groundwater-should be at depths in excess of 100-feet. Considering the expected depth,
ground water should net be a concern for the design of the BMPs.

Existing Utilities

Waterline and gas utility easements do not cross the areas of the planned detention basins. Infiltration
due to existing utility concerns would be feasible.

Soil or Groundwater Contamination

We are unaware of contaminated soil or groundwater on the property. Therefore, full and partial
infiltration associated with this risk is considered feasible.

Slopes

Proposed slopes are close to projected parking lots, buildings and adjacent to existing Otay Mesa
Road. Water infiltration into slopes will likely create an instability condition due to water lateral
migration, therefore, the detention basins should be fully lined.

Geocon Project No. 06263-42-08 -C-3- March 13, 2023



Infiltration Rates

Our test results indicated relatively low infiltration rates, with factored rates ranging from 0.00191 to
0.271 in/hr, which can be used as the corrected infiltration rate on Table D.2-1 of the County of San
Diego Storm Water Manual.

Infiltration Restrictions

We have evaluated the proposed basin with respect to the infiltration restrictions contained in Table
D.1-1 in Appendix D of the County of San Diego Storm Water Manual. Table C-4 below provides
the information.

TABLE C-4
INFILTRATION RESTRICTIONS FOR BASIC INFILTRA
(TABLE D.1-1 OF APPENDIX

- Is Element
Restriction Element Applicable?

{(Yes/No)
\V g

BMP is within 100° of Contaminated Soils No
BMP is within 100 of Industr\alWMes Lackihg S&urce Control No
BMP is within 100’ of Well/Grouhdwater Basin No
BMP is within50° of Septic Tanks/Leach Fields 3\ No

BMP Mm St\uctures)ﬂ' a}fk/gl«Wﬁ Is > No
BMP is ithin 10” of Sewer Utilitie§_ No
BMP\lk\w\r(hiMO’/ of‘geasoqal Hi&h broundwater Yes
BMP is withinHydric Soils_ >~ No
Q\QP\FQ wi}hin\klighly Liguefiable Soils and has Connectivity to Structures No
BM\P\ is\/vithhxl.\E\Times the Height of Adjacent Steep Slopes (>25%) Yes
Coun\y étaff thsigned “Restricted” Infiltration Category No
BMP/is/Nithin Predominantly Type D Soil Yes
BMP-is within 5° of Property Line No
BMP is within Fill Depths of >5° (Existing or Proposed) Yes
BMP is within 10° of Underground Utilities No

BMP is within 250" of Ephemeral Stream No
Based on examination of the best available information, | have not identified
any restrictions above.

Based on examination of the best available information, | have identified one X
or more restrictions above.

Mandatory
Considerations

Optional
Considerations

Result

Based on the information in Table 3, there is one or more restriction identified. The restriction is fills
in excess of 5 feet and proximity of existing and proposed improvement to slopes and seasonal
groundwater.
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Table C-5 presents the estimated factor values for the evaluation of the factor of safety. This table only
presents the suitability assessment safety factor (Part A) of the worksheet. The project civil engineer
should evaluate the safety factor for design (Part B) and use the combined safety factor for the design
infiltration rate.

TABLE C-5
FACTOR OF SAFETY WORKSHEET
(TABLE D.2-3 OF APPENDIX D)

Assigned Factor Product

Suitability Assessment Factor Category Weight (w) Value (v) (p=wxV)
Infiltration Testing Method 0.25 1 0.25
Soil Texture Class 0.25 2 0.50
Soil Variability 0.25 2 0.50
Depth to Groundwater 0.25 2 0.50
Suitability Assessment Safety Factor, Sa = Zp 1.75

! The project civil engineer should complete Worksheet D.2-3 using the-data on this table.

CONCLUSIONS AND-RECOMMENDATIONS

The site is considered “restricted” based on the County’s guidelines.\The majority of the basin areas is
underlain by Type D soils based on the USDA's Web Soil. Survey. Thessouthern portion of the basin is
underlain by Type C soils based on the Web, Soil-Survey.~The corrected infiltration rates for the
respective delisting basins, presented’in/Table C'3 ¢an be utilized in determining the design infiltration
rates. The design_rate should-incorporate~a_factor \of safety as determined from Table D.2-3 of the
County of San Diego*s StormWater Manual.
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APPENDIX G

ISOPLUVIAL MAPS, TIME OF CONCENTRATION
NOMOGRAPHS AND RUNOFF COEFFICIENT TABLE
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SYNTHESIZED C-VALUES
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Synthesized C Value Calculations

Majestic Otay - Otay Mesa, San Diego County

Existing Condition - Rational Method

Imperv. Soil-C . Soil-D .
TRIBUTARY Ratio Ratio Soil-C Cp Ratio Soil-D Cp| Synth. C
1 0.00 0.27 0.30 0.73 0.35 0.34
2 0.00 0.00 0.30 1.00 0.35 0.35
3 0.00 0.09 0.30 0.91 0.35 0.35
4 0.00 0.18 0.30 0.82 0.35 0.34
Developed Condition - Rational Method
Imperv. Soil-C . Soil-D .
TRIBUTARY Ratio Ratio Soil-C Cp Ratio Soil-D Cp| Synth. C
1A 0.00 0.00 0.30 1.00 0.35 0.35
1 0.77 0.08 0.30 0.92 0.35 0.77
2 0.63 0.25 0.30 0.75 0.35 0.69
3 0.60 0.40 0.30 0.60 0.35 0.67
4 0.72 0.19 0.30 0.81 0.35 0.74
5 0.74 0.12 0.30 0.88 0.35 0.76
6 0.68 0.19 0.30 0.81 0.35 0.72
7 0.63 0.00 0.30 1.00 0.35 0.70




PRELIMINARY DRAINAGE STUDY
MAJESTIC OTAY

OTAY MESA, CA

SAN DIEGO COUNTY

APPENDIX |

HYDROLOGIC SOIL GROUP
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Hydrologic Soil Group—San Diego County Area, California
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Hydrologic Soil Group—San Diego County Area, California
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POC 1 EXIST OUTFLOW

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.019 ft/ft
Discharge 51.10 cfs
Section Definitions
Station Elevation
(ft) (fv)
0+66 526.28
0+78 523.08
2+52 526.28

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+66, 526.28) (2+52, 526.28) 0.030
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 8.6in
Roughness Coefficient 0.030
Elevation 523.80 ft
. 523.1to
Elevation Range 5263 ft
Flow Area 15.0 ft2
Wetted Perimeter 41.9 ft
Hydraulic Radius 4.3 in
Top Width 41.79 ft
Normal Depth 8.6in
Critical Depth 8.6in
Critical Slope 0.019 ft/ft
Velocity 3.40 ft/s
Velocity Head 0.18 ft
Specific Energy 0.90 ft
Froude Number 1.000
Flow Type Subcritical

GVF Input Data

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
EXIST POC OUTFLOW.fm8 Center [10.03.00.03]
4/15/2024 27 Siemon Company Drive Suite 200 W Page 1 of 2

Watertown, CT 06795 USA +1-203-755-1666



POC 1 EXIST OUTFLOW

GVF Input Data

Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.0in

Profile Description N/A

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 8.6in

Critical Depth 8.6in

Channel Slope 0.019 ft/ft

Critical Slope 0.019 ft/ft

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

EXIST POC OUTFLOW.fm8 Center [10.03.00.03]
4/15/2024 27 Siemon Company Drive Suite 200 W Page 2 of 2

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for POC 1 EXIST OUTFLOW

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.019 ft/ft
Normal Depth 8.6in
Discharge 51.10 cfs
526.50 \T
526.00
525.50
_E 525.00
=]
1]
=
@ 524.50
L
524.00
523.50
523.00
1+00 1+50 2400 2450
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
EXIST POC OUTFLOW.fm8 Center [10.03.00.03]
4/15/2024 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



POC 2 EXIST OUTFLOW

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data

Channel Slope 0.060 ft/ft

Discharge 7.80 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00 564.97
1+13 559.71
1+69 558.30
2+21 558.02
3+11 561.05
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0400, 564.97) (3+11, 561.05) 0.030
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 2.1in
Roughness Coefficient 0.030
Elevation 558.19 ft
. 558.0 to
Elevation Range 5650 ft
Flow Area 3.3 ft2
Wetted Perimeter 37.8 ft
Hydraulic Radius 1.0in
Top Width 37.83 ft
Normal Depth 2.1in
Critical Depth 2.4 in
Critical Slope 0.028 ft/ft
Velocity 2.37 ft/s
Velocity Head 0.09 ft
Specific Energy 0.26 ft
Froude Number 1.420
Flow Type Supercritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
EXIST POC OUTFLOW.fm8 Center [10.03.00.03]
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Watertown, CT 06795 USA +1-203-755-1666



POC 2 EXIST OUTFLOW

GVF Input Data

Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 2.1in
Critical Depth 2.4 in
Channel Slope 0.060 ft/ft
Critical Slope 0.028 ft/ft

EXIST POC OUTFLOW.fm8
4/15/2024

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 2 of 2



Cross Section for POC 2 EXIST OUTFLOW

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 0.060 ft/ft
Normal Depth 2.1in
Discharge 7.80 cfs

565.00
564.50
564.00
563.50
563.00
562.50
562.00
561.50
561.00
560.50
560.00
559.50
5559.00
558.50
558.00

Elevation

0400 1400 2400 3400
Station

Bentley Systems, Inc. Haestad Methods Solution FlowMaster

EXIST POC OUTFLOW.fm8 Center [10.03.00.03]
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POC 3 EXIST OUTFLOW

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data

Channel Slope 0.032 ft/ft

Discharge 24.30 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+07 541.03
0+20 540.61
0+27 540.13
0+36 540.43
0+38 541.41
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+07, 541.03) (0+38, 541.41) 0.030
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 6.8 in
Roughness Coefficient 0.030
Elevation 540.69 ft
. 540.1 to
Elevation Range 5414 ft
Flow Area 5.9 ft2
Wetted Perimeter 18.4 ft
Hydraulic Radius 3.8in
Top Width 18.27 ft
Normal Depth 6.8 in
Critical Depth 7.6 in
Critical Slope 0.019 ft/ft
Velocity 4.14 ft/s
Velocity Head 0.27 ft
Specific Energy 0.83 ft
Froude Number 1.289
Flow Type Supercritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
EXIST POC OUTFLOW.fm8 Center [10.03.00.03]
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POC 3 EXIST OUTFLOW

GVF Input Data

Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 6.8 in
Critical Depth 7.6 in
Channel Slope 0.032 ft/ft
Critical Slope 0.019 ft/ft

EXIST POC OUTFLOW.fm8
4/15/2024

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 2 of 2



Cross Section for POC 3 EXIST OUTFLOW

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Channel Slope 0.032 ft/ft
Normal Depth 6.8 in
Discharge 24.30 cfs
541.60
541.40
541.20
541.00
{
Z
+ 940.80
=
i
w S540.60
540.40
540.20
540.00
0+10 0415 0420 0425 0430 0435
Station
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
EXIST POC OUTFLOW.fm8 Center [10.03.00.03]
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POC 4 EXIST OUTFLOW

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data

Channel Slope 0.009 ft/ft

Discharge 84.90 cfs

Section Definitions

Station Elevation
(ft) (ft)
0+00 541.47
1+45 536.92
1+55 535.32
1+58 535.44
1+58 541.50
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0400, 541.47) (1458, 541.50) 0.030
Options
Current Roughness Weighted Pavlovskii's
Method Method
Open Channel Weighting Pavlovskii's
Method Method
Closed Channel Weighting Pavlovskii's
Method Method
Results
Normal Depth 24.4 in
Roughness Coefficient 0.030
Elevation 537.35 ft
. 535.3 to
Elevation Range 5415 ft
Flow Area 22.2 ft2
Wetted Perimeter 29.3 ft
Hydraulic Radius 9.1in
Top Width 27.31 ft
Normal Depth 24.4 in
Critical Depth 21.3in
Critical Slope 0.016 ft/ft
Velocity 3.82 ft/s
Velocity Head 0.23 ft
Specific Energy 2.26 ft
Froude Number 0.747
Flow Type Subcritical
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
EXIST POC OUTFLOW.fm8 Center [10.03.00.03]
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POC 4 EXIST OUTFLOW

GVF Input Data

Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Downstream Velocity 0.00 ft/s
Upstream Velocity 0.00 ft/s
Normal Depth 24.4 in
Critical Depth 21.3in
Channel Slope 0.009 ft/ft
Critical Slope 0.016 ft/ft

EXIST POC OUTFLOW.fm8
4/15/2024

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
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Cross Section for POC 4 EXIST OUTFLOW

Project Description

Manning
Formula

Solve For Normal Depth

Friction Method

Input Data

Channel Slope 0.009 ft/ft
Normal Depth 24.4 in
Discharge 84.90 cfs

541.50
541.00
540.50
540.00
539.50
539.00
538.50
533.00
537.50
537.00
536.50
536.00
535.50

535.00 : : :
0+00 0+50 1+00 1+50

Station

Elevation

Bentley Systems, Inc. Haestad Methods Solution FlowMaster
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POC 1 DEV OUTFLOW

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.045 ft/ft
Diameter 36.0in
Discharge 50.70 cfs
Results
Normal Depth 14.9 in
Flow Area 2.8 ft2
Wetted Perimeter 4.2 ft
Hydraulic Radius 7.9 in
Top Width 2.96 ft
Critical Depth 27.8in
Percent Full 41.4 %
Critical Slope 0.007 ft/ft
Velocity 18.36 ft/s
Velocity Head 5.24 ft
Specific Energy 6.48 ft
Froude Number 3.348
Maximum Discharge 152.19 cfs
Discharge Full 141.48 cfs
Slope Full 0.006 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 41.4 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 14.9 in
Critical Depth 27.8in
Channel Slope 0.045 ft/ft
Critical Slope 0.007 ft/ft

POC OUTFLOW.fm8
4/16/2024

Bentley Systems, Inc. Haestad Methods Solution
Center
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POC 3 DEV OUTFLOW

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.026 ft/ft
Diameter 32.0in
Discharge 14.70 cfs
Results
Normal Depth 9.4in
Flow Area 1.4 ft2
Wetted Perimeter 3.1ft
Hydraulic Radius 5.4 in
Top Width 2.43 ft
Critical Depth 15.2in
Percent Full 29.5 %
Critical Slope 0.004 ft/ft
Velocity 10.70 ft/s
Velocity Head 1.78 ft
Specific Energy 2.57 ft
Froude Number 2.510
Maximum Discharge 83.69 cfs
Discharge Full 77.80 cfs
Slope Full 0.001 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 29.5 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 9.4in
Critical Depth 15.2in
Channel Slope 0.026 ft/ft
Critical Slope 0.004 ft/ft

POC OUTFLOW.fm8
4/17/2024

Bentley Systems, Inc. Haestad Methods Solution
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POC 3 DEV OUTFLOW

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.011 ft/ft
Height 5.0 ft
Bottom Width 5.00 ft
Discharge 32.25 cfs
Results
Normal Depth 9.2in
Flow Area 3.8 ft2
Wetted Perimeter 6.5 ft
Hydraulic Radius 7.0 in
Top Width 5.00 ft
Critical Depth 13.1in
Percent Full 153 %
Critical Slope 0.004 ft/ft
Velocity 8.41 ft/s
Velocity Head 1.10 ft
Specific Energy 1.87 ft
Froude Number 1.692
Discharge Full 347.77 cfs
Slope Full 0.011 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 153 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 9.2in
Critical Depth 13.1in
Channel Slope 0.011 ft/ft
Critical Slope 0.004 ft/ft

POC OUTFLOW.fm8
4/16/2024

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
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