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2. PROJECT DESCRIPTION

1.1 Project Location

The proposed project is a 4-story mixed-use residential/commercial development above a one-
story podium garage with an associated outdoor parking lot. The parcel is a 2.44 acre
undeveloped lot located near the intersection of N Las Posas Road and Armorlite Drive.

Figure 1: Vicinity Map

1.2 Existing Condition

The existing site is an undeveloped lot with waist high vegetation. There is a high point central to
the site, with drainage flowing in all directions which does not become concentrated on the
property.

Regulation Information:

Determined by the size, location, and type of project, the proposed project will not require
approval from the Regional Water Quality Board for Federal Clean Water Act (CWA) section 401/
404.

Because the excavation depth is shallower than the water table, this project does not expect to
encounter ground water. Therefore, approval for discharging groundwater was not obtained.

1.3 Proposed Condition

Post construction drainage will sheet flow to 2 designated low points located in the surface
parking lot and be treated and detained within proprietary treatment facilities (i.e. Modular
Wetland System or approved equal) and an underground storage vault located beneath the
parking lot. Runoff is then discharged into the existing storm drain system (POC 1) located along
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Armorlite Drive. The proposed building roof surface area will be collected via a roof drain
system and piped directly into the Modular Wetland System located in the planting area on the
west side of the drive aisle, before ultimately discharging to POC1. In the existing condition, the
Q100 to POC1 was calculated to be 1.69 cfs. In the proposed condition after proprietary
treatment, the Q100 peak flow will be 1.58 cfs; therefore causing no increase to the existing
drainage system.

Exhibits for Proposed and Existing Conditions are located in Appendix A for reference.

1.4 Hydrologic Context Watershed Contribution

The project is located within the Carlsbad Hydrologic Unit (904.52) as defined by the Water
Quality Control Plan for the San Diego Basin. San Marcos Creek is the receiving water body, and
discharges into the Pacific Ocean, 14.6 miles away, via Batiquitos Lagoon.
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Figure 2: San Marcos Hydrologic Area
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2. METHODOLOGY

The estimate of the existing and proposed drainage flows has been performed in general
conformance with the County of San Diego guidelines. Drainage basins are less than one square
mile and therefore the Rational Method was utilized to estimate runoff. The 100-year storm
event has been used for runoff estimates. Rational Method parameters were determined as
follows.

Runoff Coefficient:

The runoff coefficient is dependent only upon land use and soil type. The County of San Diego
has developed a table of Runoff Coefficients for Urban Areas which is located within the County
of San Diego Table 3-1. The table categorizes the land use, associated development density
(dwelling units per acre) and percentage of impervious area. Each of the categories listed has
an associated runoff coefficient, C, for each soil type class. AES utilizes this same table, and land
use is user-specified for applicable node to node connections. The land use is chosen based on
the individual percentages of imperviousness of associated sub-basins, which can be found in
Appendix G of this report.

Time of Concentration:

Time of concentration was calculated per Section 3.1.4 of the San Diego County Hydrology

Manual.

Initial time of concentration values were computed using the Overland Time of Flow Nomograph,

as shown on Figure 3-3, included in Appendix F. Overland flow length used for the calculation of

initial travel time was restricted to the maximum values per Table 3-2.

Travel time was computed as the sum of the following items:

* For watersheds with flow in natural or pervious areas beyond the initial time of concentration
length, the Kirpich Nomograph (Figure 3-4) was utilized.

* For flow paths in the street, the Gutter and Roadway Discharge - Velocity Chart (Figure 3-6)
was utilized. An initial Q was assumed based on the area and C-value of the sub-basin, as well
as an intensity calculated from the initial time of concentration. The assumed initial Q and
the street grade were used to determine the flow velocity for concentrated flows in curb and
gutters. Travel times were then determined by dividing the flow distance by the velocity of
flow.

* For flow paths in ditches, Manning’s Equation (Figure 3-7) was utilized to determine the
velocity. As in the gutter velocity calculation, an initial Q was assumed based on the initial
time of concentration. Travel times were then determined by dividing the flow distance by
the velocity of flow.

Final times of concentration values for each basin were calculated by adding the initial and final
travel times; with a minimum time of 5 minutes. Time of concentration calculations are shown
in Appendix B.
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Rainfall Intensity:

The rainfall intensity was obtained from the “Intensity-Duration Design Chart” as shown in Figure
3-1 of the County of San Diego Guidelines, based on the 100-year Ps and P24 isopluvial maps, all
included in Appendix F.

Drainage Areas:

The existing condition drainage basins were delineated from the base topographic map as
shown on the Existing Hydrology Exhibit provided in Appendix A. The proposed condition
drainage basins were delineated using the proposed grading plan as show on the Proposed
Hydrology Exhibit also provided in Appendix A. Both the existing and proposed exhibits
encompass the whole project area and comparison of flows were done at discharge points.

AES Computer Analysis

AES was utilized to model the 100-year storm with the Modified Rational Method parameters
described above for overland flow as well as pipe flow through the proposed storm drain system.
At each structure that combines independent drainage systems, junction analysis will be used by
using confluence data. This allows for an accurate peak flow calculation as it models the timing
of flows across the sub-basins and through the storm drain system. The analysis input parameters
and results are provided in Appendices C and D.

Bentley Pondpack Computer Analysis

Bentley PondPack was used to model the 6 hour time series for our BMP mitigation. In the
Proposed-Mitigated PondPack Model, the stormwater detention vault is modeled as a storage
node with a proposed volume. The storage node is connected to a weir and a low-flow orifice.
The outflow of water leaving the vault is mitigated through the low-flow orifice resulting in a
reduction of flow rate, which decreases the total flow of its corresponding outfall location. The
value of the mitigated flow is entered back into AES as the flow that is leaving the stormwater
detention vault. The storage calculations for this concept are displayed in Appendix D.
Calculations are provided for each basin with an increase in peak flow from the existing condition
to the proposed unmitigated condition. The following method was then utilized to show that
enough storage is provided in the basins to mitigate the increase in peak flow.

Bentley PondPack was also utilized to calculate the detention volume required to utilize the
stormwater detention vault as a conjunctive use facility to mitigate the increase in peak flow
from the existing to proposed condition. Section 6 of the San Diego Hydrology Manual was
referenced for the creation of the 6 Hour Hydrographs.
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3. CONCLUSIONS AND RECOMMENDATIONS

Current Condition: The following flows were obtained for the drainage subbasins shown in the
attached Drainage Site Plan Exhibits for the existing and proposed conditions (see Appendix A).
Table 3-1: Existing Conditions

OUTFALL (’:fri’:) Impervious Pe;‘r’:‘”s c | Q
NUMBER Area (acres) (acres) (in/hr) (cfs)
Out-01 1.20 0 (0%) 1.20 (100%) 0.30 4.69 1.69
Out-02 0.76 0 (0%) 0.76 (100%) 0.30 5.04 1.15
Out-03 0.48 0 (0%) 0.48 (100%) 0.30 4.23 0.61
Total = 3.45
Table 3-2: Proposed Conditions (Unmitigated)
OUTFALL (’:fri’:) Impervious Pe;‘r’:‘”s  (ave) | Q
NUMBER Area (acres) g (in/hr) (cfs)
(acres)
Out-01 2.44 2.10(86%) 0.34 (14%) 0.78 7.50 14.27
Total = 14.27
Table 3-3: Proposed Conditions (Mitigated)
OUTFALL (2?32) Impervious Pe/:‘::;“s  (ave) | Q
NUMBER Area (acres) g (in/hr) (cfs)
(acres)
Out-01 2.44 2.10 (86%) 0.34 (14%) 0.78 0.83 1.58
Total = 1.58

The Q calculated in AES accounts for flow routing, making the outfall lower than the sum of the

Qpeak for each subbasins. The | is then determined from equation | = Q/CA.

Table 3-4: Site Hydrology Flow Delta
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DISCHARGE Q (cfs)
PROPOSED PROPOSED DIFFERENCE
POINT EXISTING o -
(unmitigated) (Mitigated)

10.82 cfs Increase

for unmitigated
TOTAL 3.45 14.27 1.58

1.87 cfs Decrease

for mitigated

To account for the increase in CFS a stormwater detention vault will be sized for Q100
mitigation as well as Hydromodification (0.3Q2 to Q10). Per County of San Diego Hydrology
Manual Chapter 6, required storage to mitigate for the 100-year storm is based on a 6hr storm
Hydrograph.

As shown in Appendix B the proposed underground vault, with a detention volume of 15,075
CF, will be able to mitigate flows to be lower than existing conditions.

3.1 Conclusion/Summary

The hydrologic and hydraulic analysis confirms the proposed development and associated
storm drain system effectively conveys the 100-yr storm event. In the existing condition, the
project site releases a peak flow of 3.45 CFS of runoff. In the proposed condition, the site
releases a peak flow of 1.58 CFS of runoff, resulting in a decrease in peak flow. This decrease is
due to the proposed stormwater detention vault detaining and releasing with low flow orifices.

The project will not result in any impacts to potentially jurisdictional waters or wetlands subject
to Section 404 or 401 of the Clean Water Act and therefore would not require approvals or
permits from the Regional Water Quality Control Board.

In addition, the proposed improvements will not increase the volume and/or velocity of surface
flows to the detriment of downstream landowners and/or facilities.
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