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TECHNICAL MEMORANDUM FOR VALLEY CENTER STORAGE

TO: County of San Diego

FROM: Luis Parra, PhD, PE, CFM.

DATE: May 14, 2024. Updated: 12/05/2004.

RE: Summary of SWMM Modeling for Hydromodification Compliance for Valley Center

Storage Development, 13630 Old Rd, Valley Center, CA 92082.

INTRODUCTION

This memorandum summarizes the approach used to model the commercial development project site
located in the County of San Diego, California, in the City of Valley Center using the Environmental
Protection Agency (EPA) Storm Water Management Model 5.0 (SWMM). SWMM models were prepared
for the pre and post-developed conditions at the site in order to meet Order R9-2013-001 requirements
of the California Regional Water Quality Control Board San Diego Region (SDRWQCB), as explained in the
Final Hydromodification Management Plan (HMP), dated March 2011, prepared for the County of San
Diego by Brown and Caldwell.

SWMM Model Development

The Valley Center Storage Development project comprises of the development of a commercial storage
buildings with permeable gravel roadways and a downstream infiltration basin. Two (2) SWMM models
were prepared for this study: the first for the pre-development and the second for the post-developed
conditions. The project site drains to one (1) Point of Compliance (POC-1) located at the NW corner of the
property, on Old Road, in Valley Center, CA.

The SWMM model was used since we have found it to be more compatible with San Diego area
watersheds than the alternative San Diego Hydrology Model (SDHM) and because it is a non-proprietary
model approved by the HMP document. For both SWMM models, flow duration curves were prepared to
determine if the proposed HMP facilities are sufficient to meet the current HMP requirements.

Per the California Irrigation Management Information System “Reference Evaporation Zones” (CIMIS ETo
Zone Map), the project site is located within the Zone 9 Evapotranspiration Area. Thus evapotranspiration
values for the site were modeled using Zone 9 average monthly values from Table G.1-1 from the 2020
BMP Design Manual. Per the site specific geotechnical investigation and NRCS Web Soil Survey, the
project site is situated upon Class B soil. Soils have been assumed to be uncompacted in the existing
condition to represent the natural condition of the site while fully compacted in the post developed
conditions. Other SWMM inputs for the subareas are discussed in the appendices to this document, where
the selection of parameters is explained in detail.
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HMP MODELING
EXISTING CONDITIONS

The current site is partially developed, containing 2 existing buildings and some impervious driveways and
parking lots which is the extent of the impervious area (about 50% of the site). The other half of the site
is pervious including sparse vegetation, landscape, and some gravel roads/parking areas. The site
generally drains in a Western direction towards Old Rd where it then drains North to POC-1. However, in
existing conditions, a small portion (0.179 ac) drains to the East towards Valley Center Rd (POC-2). In post
developed conditions, POC-2 is not analyzed because the entire area originally draining to POC-2 in
existing conditions drains to POC-1 in proposed conditions. The existing impervious areas within the
project area (roofs/roads) are not considered because the project exceeds the 50% rule and the entire
area must be modeled as pervious for hydromodification compliance. Although the existing impervious
area can be modeled as compacted in pre-development conditions, for simplicity of modeling and
conservatively all areas were modeled as uncompacted in pre-development conditions.

TABLE 1 - SUMMARY OF PRE-DEVELOPED CONDITIONS

POC DMA Tributary Area, A (ac) Impervious %, Ip™*
POC-1 DMA-1 4.137 0%
POC-2 DMA-2 0.179 0%

Notes: (1)— Per the 2013 RWQCB permit, existing condition impervious surfaces disturbed by the project are not to be accounted for in existing
conditions analysis.

DEVELOPED CONDITIONS

Storm water runoff from the proposed project site is routed to POC-1, the same point than in pre-
development conditions. For POC 1, the runoff from the developed project site first arrives at a large
portion of the project that is composed of pervious pavement (detaining some of the runoff, to be
modeled as a detention basin without infiltration due to the presence of an impervious liner under the
gravel) and from there is drained to one (1) infiltration basin. Once flows are routed via the proposed
infiltration basin, developed onsite flows are then conveyed to POC 1. The Tributary area draining to POC-
1 has increased in developed conditions due to the area previously draining to POC-2 now being routed
to POC-1 instead, and also because a small area offsite of the property drains to POC-1 (See post-
development map).

It is assumed all storm water quality requirements for the project will be met by the infiltration basin.
However, detailed water quality requirements are not discussed within this technical memo. For further
information in regards to storm water quality requirements for the project, please refer to the site specific
Storm Water Quality Management Plan (SWQMP).

One (1) upstream gravel pavement acting as a detention basin and one (1) downstream infiltration facility
are both located within the project site and are responsible for handling hydromodification requirements
for the project’s runoff to POC 1. In developed conditions, the infiltration basin will have a surface depth
and a riser spillway structure (see dimensions in Table 4). Flows will then discharge from the basin via the
outlet structure or infiltrate through the base of the facility. The riser structure will act as a spillway such
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that peak flows can be safely discharged to the receiving storm drain systems. Regarding the gravel
pavement, runoff will pond at the bottom, and discharge thru one of many 7/16” orifices at the end of all
French Drains. Once the volume is full, water will overflow into one of many grated inlets. Characteristics
of the gravel layer acting as detention facility are shown in Table 3.

TABLE 2 - SUMMARY OF POST-DEVELOPED CONDITIONS

POC DMA Tributary Area, A (ac) Impervious %, Ip
DMA-1A 3.449 78.0%
DMA-1B 0.194 0%
POC-1
© DMA-BP-C 0.450 0.44%
DMA-BP-U 0.277 0%
TOTAL - 4.370 61.6%

BMP MODELING FOR HMP PURPOSES

Modeling of dual purpose Water Quality/HMP BMP

One (1) infiltration basin is proposed for water quality treatment and hydromodification conformance for
the project site, while the gravel layer will help with hydromodification compliance. Tables 3, 4, & 5
illustrate the dimensions required for HMP compliance according to the SWMM model that was
undertaken for the project.

TABLE 3 - SUMMARY OF GRAVEL LAYER (AS STORAGE)

Gravel Pavement Outlets
BMP Area | Depth N Number - D (in) Number - | Perimeter
(sg-ft) (in) orifices weirs (ft)
Up-DET | 57210 18 0.40 35 116 16 8

TABLE 4 - SUMMARY OF BMP INFILTRATION BASIN DIMENSIONS

DIMENSIONS
BMP Tributary :
Area (Ac) BMP Gravel Depth (ft) Total Basin
Area® (ft2) | thickness (ft) | (gravel +surface) | Surface Depth®@ (ft)
1 3.643 5,625 3.00 5.50 2.50

Notes: (1) Area at bottom of surface slope (6” of the slope covered by gravel).
(2) Total surface depth of BMP from top crest elevation to the surface of the basin
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SUMMARY

This study has demonstrated that the proposed HMP BMPs provided for the Valley Center Storage project
site are sufficient to meet the current HMP criteria if the areas and volumes recommended within this
technical memorandum, and the respective outlet structures are incorporated as specified within the
proposed project site.

KEY ASSUMPTIONS

1. Type B Soils are representative of the existing condition site.

2. Theinfiltration basin will be unlined, with values according to the infiltration calcs.

3. The gravel layer will be lined with an impervious liner. Infiltration there is not considered.

ATTACHMENTS
1. Quto Qio Comparison Tables
2. Flow Duration Curve Analysis
3. List of the “n” largest Peaks: Pre-Development and Post-Development Conditions
4. Area Vs Elevation & Discharge Vs Elevation
5. Pre & Post Development Maps, Project Plan and Section Sketches
6. SWMM Input Data in Input Format (Existing and Proposed Models)
7. EPA SWMM Figures and Explanations
8. Soil Maps & Geotechnical Investigation
9. Summary files from the SWMM Model
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[4] — “Handbook of Hydrology”, David R. Maidment, Editor in Chief. 1992, McGraw Hill.
[5] — “County of San Diego BMP Design Manual”, 2020.

[6] — “Improving Accuracy in Continuous Hydrologic Modeling: Guidance for Selecting Pervious
Overland Flow Manning’s n Values in the San Diego Region”, 2016, TRW Engineering.
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Valley Center Storage, Vista. POC 1- Flow Duration Curve
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Figure 1a and 1b. Flow Duration Curve Comparison (logarithmic and normal “x” scale)
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ATTACHMENT 1.

Q; to Q10 Comparison Table — POC 1

Return Period

Existing Condition (cfs)

Mitigated Condition

Reduction, Exist -

(cfs) Mitigated (cfs)
2-year 1.28 0.31 0.97
3-year 1.63 0.40 1.23
4-year 1.65 0.49 1.16
5-year 1.77 0.71 1.06
6-year 1.98 0.79 1.19
7-year 2.06 0.83 1.24
8-year 2.12 0.88 1.23
9-year 2.21 1.00 1.21
10-year 2.30 1.29 1.01




ATTACHMENT 2

FLOW DURATION CURVE ANALYSIS

1) Flow duration curve shall not exceed the existing conditions by more than 10%, neither in
peak flow nor duration.

The figures on the following pages illustrate that the flow duration curve in post-development
conditions after the proposed BMP is below the existing flow duration curve. The flow duration
curve table following the curve shows that if the interval 0.10Q; — Qo is divided in 100 sub-
intervals, then a) the post development divided by pre-development durations are never larger
than 110% (the permit allows up to 110%); and b) there are no more than 10 intervals in the
range 101%-110% which would imply an excess over 10% of the length of the curve (the permit
allows less than 10% of excesses measured as 101-110%).

Consequently, the design passes the hydromodification test.

a . n

It is important to note that the flow duration curve can be expressed in the “x” axis as percentage
of time, hours per year, total number of hours, or any other similar time variable. As those
variables only differ by a multiplying constant, their plot in logarithmic scale is going to look
exactly the same, and compliance can be observed regardless of the variable selected. However,
in order to satisfy the County of San Diego HMP requirements, % of time exceeded is the variable
of choice in the flow duration curve. The selection of a logarithmic scale in lieu of the normal
scale is preferred, as differences between the pre-development and post-development curves
can be seen more clearly in the entire range of analysis. Both graphics are presented just to prove

the difference.

In terms of the “y” axis, the peak flow value is the variable of choice. As an additional analysis
performed by REC, not only the range of analysis is clearly depicted (10% of Q; to Quo) but also
all intermediate flows are shown (Qz, Qs, Q4, Qs, Qs, Q7, Qs and Qo) in order to demonstrate
compliance at any range Qx — Qx:1. It must be pointed out that one of the limitations of both the
SWMM and SDHM models is that the intermediate analysis is not performed (to obtain Qi from i
=210 10). REC performed the analysis using the Cunnane Plotting position Method (the preferred
method in the HMP permit) from the “n” largest independent peak flows obtained from the
continuous time series.

The largest “n” peak flows are attached in this appendix, as well as the values of Q; with a return

o:n
|

period “i”, from i=2 to 10. The Q; values are also added into the flow-duration plot.



Q (cfs)

Valley Center Storage, Vista. POC 1- Flow Duration Curve
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Valley Center Storage, Vista. POC-1 Flow Duration Curve
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Flow Duration Curve Data for Valley Center Storage - POC-1, SDC, CA

Q2= 1.28 cfs Fraction 10 %

Q10 = 2.30 cfs

Step = 0.0219 cfs

Count = 499995 hours

57.04 years
Existing Condition Detention Optimized Pass or
Interval [Q (cfs) Hours > Q % time |Hours>Q % time Post/Pre Fail?

1 0.128 211 4.22E-02 189 3.78E-02 90% Pass
2 0.150 210 4.20E-02 162 3.24E-02 77% Pass
3 0.172 202 4.04E-02 126 2.52E-02 62% Pass
4 0.194 200 4.00E-02 103 2.06E-02 52% Pass
5 0.216 200 4.00E-02 96 1.92E-02 48% Pass
6 0.238 198 3.96E-02 86 1.72E-02 43% Pass
7 0.260 194 3.88E-02 77 1.54E-02 40% Pass
8 0.282 193 3.86E-02 70 1.40E-02 36% Pass
9 0.304 191 3.82E-02 65 1.30E-02 34% Pass
10 0.326 180 3.60E-02 55 1.10E-02 31% Pass
11 0.347 176 3.52E-02 50 1.00E-02 28% Pass
12 0.369 174 3.48E-02 49 9.80E-03 28% Pass
13 0.391 161 3.22E-02 46 9.20E-03 29% Pass
14 0.413 144 2.88E-02 43 8.60E-03 30% Pass
15 0.435 142 2.84E-02 35 7.00E-03 25% Pass
16 0.457 140 2.80E-02 35 7.00E-03 25% Pass
17 0.479 137 2.74E-02 34 6.80E-03 25% Pass
18 0.501 133 2.66E-02 21 4.20E-03 16% Pass
19 0.523 132 2.64E-02 21 4.20E-03 16% Pass
20 0.545 131 2.62E-02 20 4.00E-03 15% Pass
21 0.567 129 2.58E-02 20 4.00E-03 16% Pass
22 0.589 129 2.58E-02 19 3.80E-03 15% Pass
23 0.611 128 2.56E-02 19 3.80E-03 15% Pass
24 0.633 122 2.44E-02 19 3.80E-03 16% Pass
25 0.655 113 2.26E-02 19 3.80E-03 17% Pass
26 0.677 98 1.96E-02 17 3.40E-03 17% Pass
27 0.699 89 1.78E-02 17 3.40E-03 19% Pass
28 0.721 87 1.74E-02 17 3.40E-03 20% Pass
29 0.742 86 1.72E-02 16 3.20E-03 19% Pass
30 0.764 85 1.70E-02 16 3.20E-03 19% Pass
31 0.786 83 1.66E-02 16 3.20E-03 19% Pass
32 0.808 76 1.52E-02 16 3.20E-03 21% Pass
33 0.830 63 1.26E-02 15 3.00E-03 24% Pass
34 0.852 63 1.26E-02 15 3.00E-03 24% Pass
35 0.874 62 1.24E-02 15 3.00E-03 24% Pass
36 0.896 61 1.22E-02 14 2.80E-03 23% Pass




Existing Condition Detention Optimized Pass or
Interval |Q (cfs) Hours > Q % time |Hours>Q % time Post/Pre Fail?
37 0.918 60 1.20E-02 14 2.80E-03 23% Pass
38 0.940 59 1.18E-02 9 1.80E-03 15% Pass
39 0.962 57 1.14E-02 9 1.80E-03 16% Pass
40 0.984 56 1.12E-02 9 1.80E-03 16% Pass
41 1.006 55 1.10E-02 9 1.80E-03 16% Pass
42 1.028 55 1.10E-02 9 1.80E-03 16% Pass
43 1.050 54 1.08E-02 9 1.80E-03 17% Pass
44 1.072 53 1.06E-02 9 1.80E-03 17% Pass
45 1.094 51 1.02E-02 9 1.80E-03 18% Pass
46 1.116 49 9.80E-03 9 1.80E-03 18% Pass
47 1.137 48 9.60E-03 9 1.80E-03 19% Pass
48 1.159 46 9.20E-03 8 1.60E-03 17% Pass
49 1.181 45 9.00E-03 8 1.60E-03 18% Pass
50 1.203 41 8.20E-03 8 1.60E-03 20% Pass
51 1.225 40 8.00E-03 8 1.60E-03 20% Pass
52 1.247 34 6.80E-03 8 1.60E-03 24% Pass
53 1.269 34 6.80E-03 8 1.60E-03 24% Pass
54 1.291 32 6.40E-03 8 1.60E-03 25% Pass
55 1.313 32 6.40E-03 8 1.60E-03 25% Pass
56 1.335 32 6.40E-03 8 1.60E-03 25% Pass
57 1.357 32 6.40E-03 8 1.60E-03 25% Pass
58 1.379 31 6.20E-03 6 1.20E-03 19% Pass
59 1.401 31 6.20E-03 6 1.20E-03 19% Pass
60 1.423 31 6.20E-03 6 1.20E-03 19% Pass
61 1.445 31 6.20E-03 6 1.20E-03 19% Pass
62 1.467 30 6.00E-03 6 1.20E-03 20% Pass
63 1.489 30 6.00E-03 6 1.20E-03 20% Pass
64 1.511 27 5.40E-03 6 1.20E-03 22% Pass
65 1.533 27 5.40E-03 6 1.20E-03 22% Pass
66 1.554 26 5.20E-03 6 1.20E-03 23% Pass
67 1.576 26 5.20E-03 5 1.00E-03 19% Pass
68 1.598 25 5.00E-03 5 1.00E-03 20% Pass
69 1.620 22 4.40E-03 5 1.00E-03 23% Pass
70 1.642 18 3.60E-03 5 1.00E-03 28% Pass
71 1.664 12 2.40E-03 5 1.00E-03 42% Pass
72 1.686 12 2.40E-03 5 1.00E-03 42% Pass
73 1.708 12 2.40E-03 5 1.00E-03 42% Pass
74 1.730 12 2.40E-03 5 1.00E-03 42% Pass
75 1.752 11 2.20E-03 5 1.00E-03 45% Pass
76 1.774 11 2.20E-03 5 1.00E-03 45% Pass
77 1.796 11 2.20E-03 5 1.00E-03 45% Pass
78 1.818 11 2.20E-03 2 4.00E-04 18% Pass
79 1.840 11 2.20E-03 2 4.00E-04 18% Pass
80 1.862 11 2.20E-03 2 4.00E-04 18% Pass
81 1.884 11 2.20E-03 2 4.00E-04 18% Pass




Existing Condition Detention Optimized Pass or
Interval |Q (cfs) Hours > Q % time |Hours>Q % time Post/Pre Fail?
82 1.906 11 2.20E-03 2 4.00E-04 18% Pass
83 1.928 11 2.20E-03 2 4.00E-04 18% Pass
84 1.949 11 2.20E-03 2 4.00E-04 18% Pass
85 1.971 10 2.00E-03 2 4.00E-04 20% Pass
86 1.993 9 1.80E-03 2 4.00E-04 22% Pass
87 2.015 9 1.80E-03 2 4.00E-04 22% Pass
88 2.037 9 1.80E-03 1 2.00E-04 11% Pass
89 2.059 9 1.80E-03 1 2.00E-04 11% Pass
90 2.081 7 1.40E-03 1 2.00E-04 14% Pass
91 2.103 7 1.40E-03 1 2.00E-04 14% Pass
92 2.125 7 1.40E-03 1 2.00E-04 14% Pass
93 2.147 7 1.40E-03 1 2.00E-04 14% Pass
94 2.169 7 1.40E-03 1 2.00E-04 14% Pass
95 2.191 6 1.20E-03 1 2.00E-04 17% Pass
96 2.213 6 1.20E-03 1 2.00E-04 17% Pass
97 2.235 6 1.20E-03 1 2.00E-04 17% Pass
98 2.257 6 1.20E-03 0 0.00E+00 0% Pass
99 2.279 6 1.20E-03 0 0.00E+00 0% Pass
100 2.301 6 1.20E-03 0 0.00E+00 0% Pass
Peak Flows calculated with Cunnane Plotting Position
Return Period Pre-dev. Q (cfs) Post-Dev. Q | Reduction
(years) (cfs) (cfs)
10 2.30 1.29 1.01
9 2.21 1.00 1.21
8 2.12 0.88 1.23
7 2.06 0.83 1.24
6 1.98 0.79 1.19
5 1.77 0.71 1.06
4 1.65 0.49 1.16
3 1.63 0.40 1.23
2 1.28 0.31 0.97




ATTACHMENT 3

List of the “n” Largest Peaks: Pre & Post-Developed Conditions

Basic Probabilistic Equation:
R=1/P R: Return period (years).

P: Probability of a flow to be equaled or exceeded any given year (dimensionless).

Cunnane Equation: Weibull Equation:
i~0.4 i
"~ n+0.2 " n+1

i: Position of the peak whose probability is desired (sorted from large to small)

n: number of years analyzed.

Explanation of Variables for the Tables in this Attachment

Peak: Refers to the peak flow at the date given, taken from the continuous simulation hourly
results of the n year analyzed.

Posit: If all peaks are sorted from large to small, the position of the peak in a sorting analysis is
included under the variable Posit.

Date: Date of the occurrence of the peak at the outlet from the continuous simulation

Note: all peaks are not annual maxima; instead they are defined as event maxima, with a
threshold to separate peaks of at least 12 hours. In other words, any peak P in a time series is
defined as a value where dP/dt = 0, and the peak is the largest value in 25 hours (12 hours before,
the hour of occurrence and 12 hours after the occurrence, so it is in essence a daily peak).



List of Peak events and Determination of Q2 and Q10 (Pre-Development)

Valley Center Storage - POC-1

T Cunnane | Weibull peaks Period of Return
(Year) (cfs) (cfs) (cfs) (Years)

10 2.30 2.35 Date Posit Weibull | Cunnane

9 2.21 2.25 0.790 11/15/1952 57 1.02 1.01

8 2.12 2.15 0.810 3/16/1958 56 1.04 1.03

7 2.06 2.07 0.810 3/21/1979 55 1.05 1.05

6 1.98 2.00 0.810 2/18/1980 54 1.07 1.07

5 1.77 1.82 0.810 2/20/1980 53 1.09 1.09

4 1.65 1.65 0.820 4/28/1951 52 1.12 1.11

3 1.63 1.63 0.820 12/4/1974 51 1.14 1.13

2 1.28 1.28 0.860 1/18/1952 50 1.16 1.15

0.890 10/18/2005 49 1.18 1.18

0.900 1/14/1993 48 1.21 1.20

Note: 0.930 4/3/1958 47 1.23 1.23

Cunnane is the preferred 0.940 11/22/1965 46 1.26 1.25

method by the HMP permit. 0.970 3/5/1995 45 1.29 1.28

1.030 4/14/2003 44 1.32 1.31

1.060 11/21/1963 43 1.35 1.34

1.090 11/25/1985 42 1.38 1.38

1.090 3/1/1991 41 1.41 1.41

1.100 1/7/1993 40 1.45 1.44

1.140 3/27/1991 39 1.49 1.48

1.190 1/3/1977 38 1.53 1.52

1.190 12/22/1982 37 1.57 1.56

1.190 1/9/1998 36 1.61 1.61

1.220 3/8/1975 35 1.66 1.65

1.230 2/27/1983 34 1.71 1.70

1.230 3/1/1983 33 1.76 1.75

1.240 1/23/1969 32 1.81 1.81

1.240 1/23/1969 31 1.87 1.87

1.270 10/18/2004 30 1.93 1.93

1.280 12/19/1984 29 2.00 2.00

1.370 2/3/1998 28 2.07 2.07

1.450 2/13/1992 27 2.15 2.15

1.490 1/11/2005 26 2.23 2.23

1.510 2/16/1980 25 2.32 2.33

1.590 11/8/2002 24 2.42 2.42

1.600 12/29/2004 23 2.52 2.53

1.610 9/10/1976 22 2.64 2.65

1.620 3/17/1982 21 2.76 2.78

1.630 2/14/1980 20 2.90 2.92

1.630 11/30/1982 19 3.05 3.08

1.630 2/8/1993 18 3.22 3.25

1.630 11/9/2002 17 341 3.45

1.650 12/5/1966 16 3.63 3.67

1.650 12/5/1966 15 3.87 3.92

1.650 1/16/1978 14 4.14 4.21

1.660 12/6/1966 13 4.46 4.54

1.740 2/15/1986 12 4.83 4.93

1.960 12/25/1983 11 5.27 5.40

1.980 1/9/2005 10 5.80 5.96

2.060 1/11/1980 9 6.44 6.65

2.070 1/29/1980 8 7.25 7.53

2.180 2/14/1998 7 8.29 8.67

2.320 1/4/1995 6 9.67 10.21

2.480 3/4/1978 5 11.60 12.43

2.640 10/20/2004 4 14.50 15.89

2.870 2/4/1994 3 19.33 22.00

3.120 2/10/1963 2 29.00 35.75

3.790 2/1/1993 1 58.00 95.33




List of Peak events and Determination of Q2 and Q10 (Post-Development)

Valley Center Storage - POC-1

T

Cunnane

Weibull

Period of Return

Peaks
(Year) (cfs) (cfs) (cfs) (Years)

10 1.29 1.39 Date Posit Weibull | Cunnane

9 1.00 1.13 0.182 12/17/1957 57 1.02 1.01

8 0.88 0.89 0.182 12/22/1982 56 1.04 1.03

7 0.83 0.85 0.183 2/4/1958 55 1.05 1.05

6 0.79 0.79 0.184 1/18/1952 54 1.07 1.07

5 0.71 0.71 0.199 6/1/1996 53 1.09 1.09

4 0.49 0.49 0.201 4/3/1958 52 1.12 1.11

3 0.40 0.40 0.205 1/14/1993 51 1.14 1.13

2 0.31 0.31 0.206 11/25/1985 50 1.16 1.15

0.21 2/11/1962 49 1.18 1.18

0.211 11/21/1963 48 1.21 1.20

Note: 0.216 4/14/2003 a7 1.23 1.23

Cunnane is the preferred 0.223 1/3/1977 46 1.26 1.25

method by the HMP permit. 0.225 3/27/1991 45 1.29 1.28

0.235 1/7/1993 44 1.32 1.31

0.239 3/8/1975 43 1.35 1.34

0.241 1/9/1998 42 1.38 1.38

0.249 2/27/1983 41 1.41 1.41

0.254 10/18/2004 40 1.45 1.44

0.258 12/19/1984 39 1.49 1.48

0.262 1/27/1956 38 1.53 1.52

0.269 2/3/1998 37 1.57 1.56

0.275 2/19/1980 36 1.61 1.61

0.279 2/14/1980 35 1.66 1.65

0.283 3/2/1983 34 1.71 1.70

0.289 2/13/1992 33 1.76 1.75

0.306 11/8/2002 32 1.81 1.81

0.31 9/10/1976 31 1.87 1.87

0.313 11/30/1982 30 1.93 1.93

0.313 12/29/2004 29 2.00 2.00

0.315 2/16/1980 28 2.07 2.07

0.319 3/17/1982 27 2.15 2.15

0.33 2/8/1993 26 2.23 2.23

0.331 1/16/1978 25 2.32 2.33

0.331 11/9/2002 24 2.42 2.42

0.336 3/1/1983 23 2.52 2.53

0.378 1/9/2005 22 2.64 2.65

0.385 12/25/1983 21 2.76 2.78

0.395 2/15/1986 20 2.90 2.92

0.408 2/14/1998 19 3.05 3.08

0.445 1/4/1995 18 3.22 3.25

0.446 1/11/2005 17 3.41 3.45

0.465 3/4/1978 16 3.63 3.67

0.488 2/18/1980 15 3.87 3.92

0.502 10/20/2004 14 4.14 4.21

0.531 2/4/1994 13 4.46 4.54

0.708 11/23/1965 12 4.83 4.93

0.724 2/1/1993 11 5.27 5.40

0.792 3/1/1991 10 5.80 5.96

0.793 2/10/1963 9 6.44 6.65

0.874 2/19/1980 8 7.25 7.53

0.9 1/11/1980 7 8.29 8.67

1.353 2/20/1980 6 9.67 10.21

1.563 3/5/1995 5 11.60 12.43

1.762 1/23/1969 4 14.50 15.89

2.249 12/5/1966 3 19.33 22.00

2.251 12/6/1966 2 29.00 35.75

2.672 1/29/1980 1 58.00 95.33




ATTACHMENT 4

Area vs Elevation & Discharge vs Elevation



ELEV - AREA - VOLUME

INFILTRATION BASIN

h \' A
(ft) (acr-ft) (sg-ft)
GRAVEL BASIN 0.000 0.0000 2250.5
2.500 0.1292 2250.5
h \'} A 2.583 0.1335 2275.4
(ft) (acr-ft) (sq-ft) 2.667 0.1379 2300.7
0 0 22884 2.750 0.1423 2326.4
0.1 0.0525 22884 2.833 0.1468 2352.4
0.2 0.1051 22884 2.917 0.1513 2378.8
0.3 0.1576 22884 2.999 0.1558 2405.6
0.4 0.2101 22884 3.000 0.1559 6014.0
0.5 0.2627 22884 3.083 0.1675 6081.9
0.6 0.3152 22884 3.167 0.1792 6150.7
0.7 0.3677 22884 3.250 0.1910 6220.4
0.8 0.4203 22884 3.333 0.2030 6291.1
0.9 0.4728 22884 3.417 0.2151 6362.7
1 0.5253 22884 3.500 0.2273 6435.2
1.1 0.5779 22884 3.583 0.2397 6508.6
1.2 0.6304 22884 3.667 0.2522 6583.0
1.3 0.6829 22884 3.750 0.2649 6658.3
14 0.7355 22884 3.833 0.2777 6734.5
1.5 0.7880 22884 3.917 0.2907 6811.7
1.525 0.7947 314 4.000 0.3038 6889.8
1.55 0.7951 1257 4.083 0.3170 6968.8
1.575 0.7963 2827 4.167 0.3304 7048.7
1.6 0.7985 5027 4.250 0.3440 7129.6
4.333 0.3577 7211.3
4.417 0.3716 7294.1
4.500 0.3856 7377.7
4.583 0.3998 7462.3
4.667 0.4142 7547.8
4.750 0.4287 7634.2
4.833 0.4434 7721.5
4.917 0.4582 7809.8
5.000 0.4733 7899.0
5.083 0.4885 7989.1
5.167 0.5038 8080.2
5.250 0.5194 8172.2
5.333 0.5351 8265.1
5.417 0.5510 8358.9
5.500 0.5671 8453.7




Outlet structure for Discharge of Gravel Pavement
Discharge vs Elevation Table

Low orifice: 0.4375 " Lower slot Emergency Weir

Number: 35 Invert: 7.00 ft Invert: 1.500 ft

Cg-low: 0.61 B 0.00 ft B: 128 ft

h 0.250 ft

Middle orifice: 1.25 " Upper slot

number of orif: 0 Invert: 0.000 ft

Cg-middle: 0.61 B: 0.00 ft

invert elev: 2.833 ft h 0.000 ft

h H/D-low | H/D-mid | qlow-orif | Qlow-weir | Qtot-low | Qmid-orif| Qmid-weir | Qtot-med | Qslot-low | Qslot-upp| Qemer Qtot

(ft) - - (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.10 2.743 0.000 0.051 0.062 0.051 0.000 0.000 0.000 0.000 0.000 0.000 0.051
0.20 5.486 0.000 0.076 0.763 0.076 0.000 0.000 0.000 0.000 0.000 0.000 0.076
0.30 8.229 0.000 0.095 0.949 0.095 0.000 0.000 0.000 0.000 0.000 0.000 0.095
0.40 10.971 0.000 0.111 1.105 0.111 0.000 0.000 0.000 0.000 0.000 0.000 0.111
0.50 13.714 0.000 0.124 1.241 0.124 0.000 0.000 0.000 0.000 0.000 0.000 0.124
0.60 16.457 0.000 0.136 1.364 0.136 0.000 0.000 0.000 0.000 0.000 0.000 0.136
0.70 19.200 0.000 0.148 1.477 0.148 0.000 0.000 0.000 0.000 0.000 0.000 0.148
0.80 21.943 0.000 0.158 1.581 0.158 0.000 0.000 0.000 0.000 0.000 0.000 0.158
0.90 24.686 0.000 0.168 1.680 0.168 0.000 0.000 0.000 0.000 0.000 0.000 0.168
1.00 27.429 0.000 0.177 1.772 0.177 0.000 0.000 0.000 0.000 0.000 0.000 0.177
1.10 30.171 0.000 0.186 1.860 0.186 0.000 0.000 0.000 0.000 0.000 0.000 0.186
1.20 32914 0.000 0.194 1.944 0.194 0.000 0.000 0.000 0.000 0.000 0.000 0.194
1.30 35.657 0.000 0.203 2.025 0.203 0.000 0.000 0.000 0.000 0.000 0.000 0.203
1.40 38.400 0.000 0.210 2.103 0.210 0.000 0.000 0.000 0.000 0.000 0.000 0.210
1.50 41.143 0.000 0.218 2.177 0.218 0.000 0.000 0.000 0.000 0.000 0.000 0.218
1.525 | 41.829 0.000 0.220 2.196 0.220 0.000 0.000 0.000 0.000 0.000 1.568 1.788
1.550 | 42.514 0.000 0.221 2.214 0.221 0.000 0.000 0.000 0.000 0.000 4.436 4.658
1.575 | 43.200 0.000 0.223 2.232 0.223 0.000 0.000 0.000 0.000 0.000 8.150 8.373
1.600 43.886 0.000 0.225 2.250 0.225 0.000 0.000 0.000 0.000 0.000 12.548 | 12.773
1.625 44.571 0.000 0.227 2.267 0.227 0.000 0.000 0.000 0.000 0.000 17.536 | 17.763
1.650 45.257 0.000 0.228 2.285 0.228 0.000 0.000 0.000 0.000 0.000 23.052 | 23.280
1.675 45.943 0.000 0.230 2.302 0.230 0.000 0.000 0.000 0.000 0.000 29.049 | 29.279

Note: There will be 35 - 7/16" orifices all over the underground pavement, tied to French Drains

Also, there will be 16 - 8' perimeter grated inlets that will overflow over the pipe system (L = 128 ft)




Outlet structure for Discharge of BMP-1 (INFILTRATION BASIN)

Discharge vs Elevation Table

Low orifice: 1" Lower slot Emergency Weir

Number: 0 Invert: 3.50 ft Invert: 4.000 ft

Cg-low: 0.61 B 10.50 ft B: 12 ft

h 0.250 ft

Middle orifice: 1" Upper slot

number of orif: 1 Invert: 0.000 ft

Cg-middle: 0.61 B: 0.00 ft

invert elev: 3.000 ft h 0.000 ft

h H/D-low | H/D-mid | Qlow-orif | Qlow-weir| Qtot-low | Qmid-orif | Qmid-weir | Qtot-med | Qslot-low | Qslot-upp| Qemer Qtot

(ft) - - (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
1.33 16.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
1.42 17.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
1.50 18.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
1.58 19.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
1.67 20.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
1.75 21.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
1.83 22.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
1.92 23.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.00 24.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.08 25.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.17 26.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.25 27.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.33 28.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.42 29.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.50 30.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.58 31.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.67 32.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.75 33.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.83 34.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.92 35.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
2.999 | 35.988 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
3.00 36.000 0.000 0.000 0.000 0.000 0.000 0.00 0.000 0.000 0.000 0.000 | 0.0000
3.08 37.000 1.000 0.000 0.000 0.000 0.005 0.01 0.005 0.000 0.000 0.000 | 0.0052
3.17 38.000 2.000 0.000 0.000 0.000 0.009 0.01 0.009 0.000 0.000 0.000 | 0.0094
3.25 39.000 3.000 0.000 0.000 0.000 0.012 0.01 0.012 0.000 0.000 0.000 | 0.0122
3.33 40.000 4.000 0.000 0.000 0.000 0.014 0.02 0.014 0.000 0.000 0.000 | 0.0144
3.42 41.000 5.000 0.000 0.000 0.000 0.016 0.10 0.016 0.000 0.000 0.000 | 0.0163
3.50 42.000 6.000 0.000 0.000 0.000 0.018 0 0.018 0.000 0.000 0.000 | 0.0181
3.54 42.500 6.500 0.000 0.000 0.000 0.019 1 0.019 0.277 0.000 0.000 0.296
3.58 43.000 7.000 0.000 0.000 0.000 0.020 1 0.020 0.783 0.000 0.000 0.803
3.67 44.000 8.000 0.000 0.000 0.000 0.021 2 0.021 2.215 0.000 0.000 2.236
3.75 45.000 9.000 0.000 0.000 0.000 0.022 5 0.022 4.069 0.000 0.000 4.091
3.83 46.000 10.000 0.000 0.000 0.000 0.024 9 0.024 5.865 0.000 0.000 5.889
3.92 47.000 11.000 0.000 0.000 0.000 0.025 15 0.025 6.940 0.000 0.000 6.965
4.00 48.000 12.000 0.000 0.000 0.000 0.026 24 0.026 7.869 0.000 0.000 7.895
4.08 49.000 13.000 0.000 0.000 0.000 0.027 38 0.027 8.699 0.000 0.895 9.622
4.17 50.000 14.000 0.000 0.000 0.000 0.028 57 0.028 9.457 0.000 2.531 12.017
4.25 51.000 15.000 0.000 0.000 0.000 0.029 84 0.029 10.159 0.000 4.650 14.838
4.33 52.000 16.000 0.000 0.000 0.000 0.030 119 0.030 10.815 0.000 7.159 18.004
4.42 53.000 17.000 0.000 0.000 0.000 0.031 165 0.031 11.433 0.000 10.005 | 21.470
4.50 54.000 18.000 0.000 0.000 0.000 0.032 225 0.032 12.020 0.000 13.152 | 25.204
4.58 55.000 19.000 0.000 0.000 0.000 0.033 300 0.033 12.579 0.000 16.574 | 29.186
4.67 56.000 20.000 0.000 0.000 0.000 0.034 394 0.034 13.115 0.000 20.249 | 33.398
4.75 57.000 21.000 0.000 0.000 0.000 0.035 511 0.035 13.629 0.000 24.162 | 37.826
4.83 58.000 22.000 0.000 0.000 0.000 0.036 653 0.036 14.125 0.000 28.299 | 42.460
4.92 59.000 23.000 0.000 0.000 0.000 0.037 825 0.037 14.604 0.000 32.648 | 47.289
5.00 60.000 24.000 0.000 0.000 0.000 0.037 1032 0.037 15.068 0.000 37.200 | 52.305
5.08 61.000 25.000 0.000 0.000 0.000 0.038 1278 0.038 15.518 0.000 41.946 | 57.502
5.17 62.000 26.000 0.000 0.000 0.000 0.039 1568 0.039 15.955 0.000 46.877 | 62.871
5.25 63.000 27.000 0.000 0.000 0.000 0.040 1910 0.040 16.381 0.000 51.989 | 68.409
5.33 64.000 28.000 0.000 0.000 0.000 0.040 2308 0.040 16.795 0.000 57.273 | 74.109
5.42 65.000 29.000 0.000 0.000 0.000 0.041 2769 0.041 17.200 0.000 62.726 | 79.967
5.50 66.000 30.000 0.000 0.000 0.000 0.042 3302 0.042 17.596 0.000 68.341 | 85.978




DISCHARGE EQUATIONS

1)

2)

3)

Weir:

Qw = Cy - L-H3/? (1)
Slot:

As an orifice: Qs = Bg-hs-cg - |29 ( - %) (2.a)
As a weir: Qs = Cy + Bs - H3/? (2.b)

For H > hy slot works as weir until orifice equation provides a smaller discharge. The elevation such that
equation (2.a) = equation (2.b) is the elevation at which the behavior changes from weir to orifice.

Vertical Orifices

As an orifice:  Q, = 0.25-mD? - ¢, - /Zg (H — g) (3.a)

As a weir: Critical depth and geometric family of circular sector must be solved to determined Q as a function of
H:

Q3 A3 A D2 _
? = fc:; H=y,+ > 'f;:cr; T, =2 YCr(D - YCr) ; A = ? [acr - Sln(acr)] H
Vor = 3[1 — sin(0.5 - a )] (3.b.1,3.b.2,3.b.3, 3.b.4 and 3.b.5)

There is a value of H (approximately H = 110% D) from which orifices no longer work as weirs as critical depth is
not possible at the entrance of the orifice. This value of H is obtained equaling the discharge using critical
equations and equations (3.b).

A mathematical model is prepared with the previous equations depending on the type of discharge.
The following are the variables used above:

Qw, Qs, Qo = Discharge of weir, slot or orifice (cfs)

Cw, ¢g : Coefficients of discharge of weir (typically 3.1) and orifice (0.61 to 0.62)

L, B, D, h, : Length of weir, width of slot, diameter of orifice and height of slot, respectively; (ft)

H: Level of water in the pond over the invert of slot, weir or orifice (ft)

A, Ter, Yo, O Critical variables for circular sector: area (sg-ft), top width (ft), critical depth (ft), and angle to the
center, respectively.



ATTACHMENT 5
Pre & Post-Developed Maps, Project Plan and Detention

Section Sketches



ATTACHMENT 6

SWMM Input Data in Input Format (Existing & Proposed Models)



ATTACHMENT 7

EPA SWMM FIGURES AND EXPLANATIONS

Per the attached, the reader can see the screens associated with the EPA-SWMM Model in both
pre-development and post-development conditions. Each portion, i.e., sub-catchments, outfalls,
storage units, weir as a discharge, and outfalls (point of compliance), are also shown.

Variables for modeling are associated with typical recommended values by the EPA-SWMM
model, typical values found in technical literature (such as Maidment’s Handbook of Hydrology).
Recommended values for the SWMM model have been attained from Appendix G of the 2020
County of San Diego BMP Design Manual.

Soil characteristics of the existing soils were determined from the USGS WebSoil Survey website,
as a conservative estimate, soils have been given a Class B classification (located in Attachment
8 of this report).

A Technical document prepared by Tory R Walker Engineering for the Cities of San Marcos,
Oceanside and Vista (Reference [1]) can also be consulted for additional information regarding
typical values for SWMM parameters.

Manning’s roughness coefficients have been based upon the findings of the “Improving Accuracy
in Continuous Hydrologic Modeling: Guidance for Selecting Pervious Overland Flow Manning’s n
Values in the San Diego Region” date 2016 by TRW Engineering (Reference [6]).



PRE-DEVELOPED CONDITIONS

& SWMM 5 - PREinp
File Edit View Project Report Tools Window Help

DeRa s g e mogar  Reaa T

Data  Map

- Title/Notes

- Options

- Climatology

(=)~ Hydrology

- Rain Gages

- Subcatchments
- Aquifers

~ Snow Packs

- Unit Hydrographs
“LID Controls
() Hydraulics

- Quality

#)- Curves

- Time Series

- Time Pattems

- Map Labels

Lake_Wohlford

e

HRRBQIEO<O0NQ|

DMA-1

+ - 4 . POC-1
+ v B d
Subcatchments

[DMA-1 I

Auolengh:Of ~|  Ofels:Depth  ~| FlowUnits:CFS | g Zoom Level: 100% | XY:10067.340, 2693 603

Outfall POC-1 ‘ Rain Gage Lake_Wohiford
| Property Value | Property Value
Name POC-1 Name Lake_Wohlford
X-Coordinate 5000.000 X-Coordinate 4713.805
Y-Coordinate 5000.000 Y-Coordinate 7059.484
Description Description
Tag Tag
Inflows NO Rain Format INTENSITY
Treatment NO Time Interval 1:00
Invert EI. 0 Snow Catch Factor 1.0
Tide Gate NO Data Source TIMESERIES
Type FREE TIME SERIES:
- Series Name Lake_wohlford
Fixed Stage 0 DATA FILE:
Curve Name . - Station ID 2

Series Name

User-assigned name of outfall

User-assigned name of rain gage




Subcatchment DMA-1

Property Value
Name gDMAJ
X-Coordinate 4478114
Y-Coordinate 6034.276
Description

Tag

Rain Gage Lake_Wohlford
Outlet POC-
Area 4136
Width 806

% Slope 5

% Impery 0
N-Impery 0.012
N-Pery 0.05
Dstore-lmpery 0.05
Dstore-Pery 0.1
ZZero-lmpery 25
Subarea Routing OUTLET
Percent Routed 100
Infiltration GREEN_AMPT
Groundwater NO
Snow Pack

LID Controls 0

Land Uses 0

Initial Buildup NONE
Curb Length 0

Infiltration Editor

Infiltration Method GREEN_&MPT
Property l Value

Suction Head i3

Conductivity 0.2

Initial Deficit 0.32

User-assigned name of subcatchment

Soil capillary suction head (inches or mm)

0K

Cancel

Help



POST-DEVELOPED CONDITIONS
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Options |
Climatology (e} |
At v f
g g:%g < Lake_Wohlford |
Time Series ?
Time Patterns
Map Labels (7>
<
[
=
L]
DMA-1A DMA-1B DMA-BP-C DMA-BP-U
n - - |
+ - 4 ’
+ s 8 "\, Up-DET
Title/Notes
Out-DET
LEIM;* out-1 POC-1
AuolengthiOff - |  OffsetsDepth = Flowlnts CFS  ~ | Y ZoomLevel 405% | XY:3007.043, 7051307
Outfall POC-1 Rain Gage Lake_Wohlford
Property .Va"-‘e Property Value
Name {POCA Name Lake_wohlford
Eoaidnale 5000.000 X-Coordinate 4333333
Y-Coordinate 5000.000 S s 6844 444
Description —_—
Description
Tag T
a
Inflows NO g
T et ND Rain Format INTENSITY
Invert EL 0 Time Interval 1:00
Toia Cats ND Snow Catch Factor 1.0
Type FREE Data Source TIMESERIES
Fixed Outfall TIME SERIES: ‘
Fixed Stage - Series Name Lake_‘Wohlford
Tidal Outfall DATA FILE:
Curve Name - File Name =
Time Series Outfall - Station ID x
B - Rain Units IN

User-assigned name of outfall

User-assigned name of rain gage



Subcatchment DMA-1A

Property Value
Name DMA-1A
X-Coordinate 3500.000
Y-Coordinate 6000.000
Description

Tag

Rain Gage Lake_“Wohlford
Outlet Up-DET
Area 3.448
Width 1181

% Slope 2.44

% lmpery 78.0
N-lmpery 0.012
N-Pery 0.05
Dstore-Impery 0.05
Dstore-Pery 0.1
%Zero-lmpery 25
Subarea Routing OUTLET
Percent Routed 100
Infiltration GREEN_AMPT
Groundwater NO
Snow Pack

LID Controls 0

Land Uses 0

Initial Buildup NONE
Curb Length 0

User-assigned name of subcatchment

'Infiltration Editor

Infiltration Method

GREEN_AMPT

Subcatchment DMA-1B

Property \ Value

Name DMa-1B
X-Coordinate 4750.000
Y-Coordinate 6000.000 !
Description

Tag

Rain Gage Lake_“Wohlford
Outlet BMP-1

Area 0.194

Width 300

% Slope 2

% Impery 0

N-Impery 0.012

N-Perv 0.05 |
Dstore-Impery 0.05

Dstore-Pery 0.1

ZZero-lmpery 25

Subarea Routing OUTLET

Percent Routed 100

Infiltration {GREEN_AMPT _;
Groundwater NO

Snow Pack

LID Controls 0

Land Uses 0

Initial Buildup NONE

Curb Length 0

Infiltration parameters (click to edit)

Infiltration Editor

Infiltration Method

GREEN_AMPT

Property \ Value
Suction Head i3
Conductivity 015
Initial Deficit 0.32

Property ‘ Value
Suction Head 3
Conductivity 015
Initial Deficit 0.32



Subcatchment DMA-BP-C

Infiltration
Groundwater
Snow Pack
LID Controls
Land Uses
Initial Buildup
Curb Length

Property \ Value
Name DMa-BP-C
X-Coordinate 6000.000
Y-Coordinate 6000.000
Description

Tag

Rain Gage Lake_‘Wohlford
Outlet POCA
Area 0.450
Width 120

% Slope 25

% Impery 0.44
N-lmpery 0012
N-Perv 0.05
Dstore-Impery 0.05
Dstore-Perv 0.1
ZZero-lmpery Z3)
Subarea Routing OUTLET
Percent Routed 100

{GREEN_AMPT ;;i
NO

NONE
0

Infiltration Editor

Infiltration Method

Infiltration parameters [click to edit)

GREEN_AMPT

Subcatchment DMA-BP-U

Property \ Value

Name DMa-BP-U
X-Coordinate 6500.000
Y-Coordinate 6000.000 '
Description

Tag

Rain Gage Lake_Wohlford
Outlet POCA

Area 0.277

Width 320

% Slope 25

% Impery 0

N-lmpery 0.012

N-Pery 0.05 !
Dstore-Impery 0.05

Dstore-Pery 0.1

ZZero-lmpery 25

Subarea Routing OUTLET

Percent Routed 100

Infiltration
Groundwater
Snow Pack
LID Controls
Land Uses
Initial Buildup
Curb Length

{GREEN_AMPT ;;J
NO

NONE
0

Infiltration parameters [click to edit)

Infiltration Editor

Infiltration Method

X

GREEN_aMPT

Property ] Value
Suction Head i3
Conductivity 015
Initial Deficit 0.32

Property \ Value
Suction Head 3
Conductivity 0.2
Initial Deficit 0.32



Storage Unit Up-DET

Property Value
Name Up-DET
X-Coordinate 4000.000
Y-Coordinate 5500.000
Description
Tag
Inflows NO
Treatment NO
Invert EI. 0
Max. Depth 1.6
Initial Depth 0
Ponded Area 22884
Evap. Factor 0
Infiltration NO
Storage Curve TABULAR
Coefficient 1000
Exponent 0
Constant 0
Tabular Curve ‘
Curve Name DET-Up-&

Il
|

Storage Unit BMP-1

Property Value

Name BMP-1

X-Coordinate 4600000 ...............

Y-Coordinate 5000.000

Description

Tag

Inflows NO

Treatment NO

Invert EI. 0

Max. Depth 55

Initial Depth 0

Ponded Area 2250

Evap. Factor 1

Infiltration YES

Storage Curve TABULAR
Coefficient 1000
Exponent 0
Constant 0

Tabular Curve ‘

Curve Name

Basin-1

User-assigned name of storage unit

Infiltration Editor

[rfiltration kethod | GREEM_AMPT
Property | W alue

Suction Head | i

Conductivity 0.7225

Iritial Dreficit

032



Outlet Out-DET
Property Value I
Name Out-DET
Inlet Node Up-DET
Outlet Node BMP-1
Description
Tag
Inlet Offset 0
Flap Gate NO
Rating Curve TABULAR/DEPTH
Coefficient 10.0
Exponent 05
Tabular Curve
Curve Name iDetUP-Q
Name of rating curve that relates outflow to
either depth or head (after specifing a
mrwriim vmi s s Amcbla Alal ba A B

Rating Curve Editor

Curve Name
Det-UP-Q
Description
Head Outflow

(ft) (CFS) | -
1 0 0.000
2 o 0.051 )
3 0.2 0.076 =
4 0.3 0.095
5 0.4 011
3 0.5 0.124
7 0.6 0136
8 0.7 0.148
9 0.8 0.158 =

X

QOutlet Out-1

Property Value I
Name Out-1
Inlet Node BMP-1
Outlet Node POCA
Description
Tag
Inlet Offset 0
Flap Gate NO
Rating Curve TABULAR/DEPTH
Coefficient 10.0
Exponent 05
Tabular Curve
Curve Name foutlet-1

Name of rating curve that relates outflow to
either depth or head (after specifing a

vmi i mmin Ambla Alal b Adl Y

o~

Rating Curve Editor
Curve Name
outlet-1
Description
4
Head Outflow

(ft) (CFS) | -
1 0 0
2 |3 0 )
3 308 0.0052 =
4 317 0.0094
5 325 0.0122
6 333 0.0144
7 3.42 0.0163
8 350 0.0181
9 358 0.803 =




EXPLANATION OF SELECTED VARIABLES

Sub Catchment Areas:

Please refer to the attached diagrams that indicate the DMA and Bio-Retention BMPs (BMP) sub areas
modeled within the project site at both the pre and post developed conditions draining to the POC.

Parameters for the pre- and post-developed models include soil type B as determined from the USGS
WebSoil Survey website (attached at the end of this appendix). Suction head, conductivity and initial
deficit corresponds to average values expected for these soils types, according to Appendix G of the 2016
City of Oceanside BMP Design Manual.

For surface runoff infiltration values, REC selected infiltration values per Appendix G of the 2016 City of
Oceanside BMP Design Manual corresponding to hydrologic soil type.

Selection of a Kinematic Approach: As the continuous model is based on hourly rainfall, and the time of
concentration for the pre-development and post-development conditions is significantly smaller than 60
minutes, precise routing of the flows through the impervious surfaces, the underdrain pipe system, and
the discharge pipe was considered unnecessary. The truncation error of the precipitation into hourly steps
is much more significant than the precise routing in a system where the time of concentration is much
smaller than 1 hour.

Sub-catchment BMP:

The area of biofiltration must be equal to the area of the development tributary to the biofiltration facility
(area that drains into the biofiltration, equal external area plus bio-retention itself). Five (5) decimal
places were given regarding the areas of the biofiltration to insure that the area used by the program for
the LID subroutine corresponds exactly with this tributary.



ATTACHMENT 8

Geotechnical Documentation



ATTACHMENT 9

Summary Files from the SWMM Model



