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INTRODUCTION

PURPOSE

This drainage study has been prepared to support the proposed drainage system for the
development of approximately 157 acres know as Renaissance Ranch Commerce Center in the
County of Riverside. This report identifies existing drainage patterns and offsite flow tributary to this
subject site and provides evaluation of the runoff from the site under full development of this
industrial development that includes a proposed business park in the northwestern portion of the
property. The proposed development will include the development of industrial pads and the
business park as well as the associated roadway system, the associated parking areas, a detention
basin, several mitigation basin areas and open space areas. The primary purpose of the
calculations are to provide an estimate of the offsite and onsite storm water peak discharge runoff
and to provide mitigation that the peak discharge flows leaving the project site so that these flows
will be below the approved downstream existing culverts capacity. This analysis provides for the
design of the drainage system within the project and provides hydraulic calculations for the
proposed Renaissance Ranch Development Storm Drain pipe system.

Within the County of Riverside, Riverside Count L HM34 permit, certain post development water
quality features need to be designed into the project for water quality treatment of daily nuisance
flows and first flush storm flows after the project is constructed and buildings are occupied. The
project will implement LID practices and also proposes BMPs treatment to mitigate for
Hydromodification impact (HCOC). See Preliminary WQMP for Renaissance Ranch Commerce
Center.

SETTING *EXISTING/PREVIOUS CONDITION

The project Renaissance Ranch Commerce Center is located in the vicinity of Horsethief
Canyon Road in an unincorporated area of the County of Riverside. The project is located along
the south side of Interstate I-15 between Horsetheif Canyon Road and the Temescal Wash
crossing of the I-15. The wash located to the north of I-15 is named Temescal Wash, and the
southerly reach of this wash is named Alberhill Creek. The project is bounded on the south and
much of the west by the existing residential development in the Horsethief Canyon Community.
See Figure la *Vicinity Map.

The project site currently consists of vacant, undeveloped land is generally sloping down in
northeasterly direction and is characterized by ridges and canyons, with the high point at
approximately elevation 1420 and low point at approximately elevation 1200. Within the project
limits, there are seven (7) runoff concentration points with existing culverts traversing the [-15
freeway to Temescal Wash and Alberhill Creek/Temescal Wash. These existing culverts will be
utilized in the developed condition to convey flows from the project after onsite peak flow and
water quality.

It should be noted that this property had previously been approved as a master planned
residential community within the previously approved Renaissance Ranch Specific Plan. This
previous residential development was actually taken to the point where grading plans, street
plans, hydrologic/hydraulic studies, storm drain plans were all approved by the County and the
actual residential final Tract Maps (31485, 31210-1, 31210-2 and 31210) were recorded. The
development of the Renaissance Ranch Commerce Center will map over these previously
approved and recorded maps and will provide new construction plans and documents.
However, the new drainage system for the Commerce Center will generally follow the previously
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approved plans to discharge mitigated flows from the project while ensuring that these flows are
equal to, or less than, those that were previously approved.

The Federal Emergency Management Agency (FEMA) website provides flood data for the project
site. According to the Flood Insurance Rate Map No. 06065C2006G the project is located within
Zone X or areas outside of the 100-year floodplain.
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Figure 1 a: Vicinity Map
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Hydrology - Existing Condition:

Within the project limits, there are seven (7) runoff concentration points with existing culverts
traversing the 1-15 freeway to Temescal Wash and Alberhill Creek/Temescal Wash.

See Aerial picture in the current condition below:
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Figure 1b: Aerial Picture
Proje ct Site

As shown on Figure 2 a and Figure 2b there are nine (9) drainage areas in this study, Drainage
Areas Al, A2, A3, B1, B2, B3, B4, B5, B6, B7 and BS:

In the previously approved Existing Condition:
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Drainage Area A 1 (Area 1, per Tract 3148 5) is approximately 33.78 acres, tributary to the area
western side of the project site. This area is a project off-site drainage area drainto H[LVWLQJ
CSP Caltrans culvert at CP Al.

Drainage Area A2 (Area 2, per Tract 31485) is approximately 4.74 acres and tributary to the east
Rl $SUHD $ GUDLQV LQWR DQ H[LVWILaQQP AZ. &63 &DOWUDQV FXOYHUW
Drainage Area A3 (Area 3, per Tract 31485) is approximately 7.60 acres and tributary to the

east of Area A2, drains LQWR DQ H[LVWLQJscllvart& GPDANAWUDQ

Drainage Area B1 (Area 1 per Tract 31210) is approximately 163.89 acres (RCFC&WCD
Horsethief Mountain Road storm drain) and tributary to theareaV GUDLQ LQWR DQ H[LVWLQJ
Caltrans culvert at CP B1.

Drainage Area B2 (Area 2 per Tract 3121 0) is approximately 28.14 acres and tributary to the
areaV GUDLQ LQWR DQ H[LVWLQJ atCeEB3 &DOWUDQV FXOYHUW
Drainage Area B3 (Area 3 per Tract 31210) is approximately 10.89 acres and tributary to the
areas drain into an existing 30~ &6 3 & D O WD & CPB3.

Drainage Area B4 (Area 4 per Tract 31210) is approximately 48.96 acres and tributary to the
areas drain into an existing 42~ &63 &DOWUDEUPBAOYHUW

Drainage Area B5 (Area 5 per Tract 31210) is approximately 19.99 acres and tributary to the
areas drain into an existing Alberhill Creek.

Drainage Area B6 (Area 6 per Tract 31210) is approximately 4.61 acres and tributary to the

areas drain into an existing Alberhill Creek.

Drainage Area B7 (Area 7 per Tract 31210) is approximately 1.21 acres and tributary to the

areas drain into an existing Alberhill Creek.

Drainage Area B8 (Area 8 per Tract 31210) is approximately 0.52 acres and tributary to the

areas drain into an existing Alberhill Creek.

Upstream of Drainage Areas B5, B6, B7 and B8 is tributary area of RCFC&WCD Horsethief
Calendula Avenue storm drain.

Hydrology +Previously Approved Existing Condition from Hydrology Reports Tract
31485 and Tract 31210:

Node: Drainage | Concentration Drainage Area Q100 Ex.
Area Point # Area (in Ac) (in cfs) Storm
in (in Drain
Hydrology propose d
Map condition)
Tract 31485:
114 1 CP Al Al 33.78 61.53 © &617
124 2 CP A2 A2 4.74 1260 | 30" &6
138 3 CP A3 A3 7.60 1926 |36 ° &6
Tract 31210
140 1 CPB1 Bl 163.89 30253 |7~ &6
240 2 CP B2 B2 28.14 7046 | 48° &6
320 3 CP B3 B3 10.89 25.19 | 30" &6
460 4 CP B4 B4 48.96 96.38 " &61
540 5 CP B5 B5 19.99 51.00 Alberhill
Creek
625 6 CP B6 B6 4.61 13.69 Alberhill
Creek
702 7 CP B7 B7 1.21 3.26 Alberhill
Creek
802 8 CP B8 B8 0.52 1.72 Alberhill
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Creek

See Attachment A for Copy of Hydrology Reports and Figure 2 a for Hydrology Map
(Previously Approved Existing-original topo Condition).

In the previously approved Proposed Condit  ion:

Drainage Area A 1 (Area 1, per Trac t 31485) is approximately 11.08 acres, tributary to the area

western side of the project site. This area is a project off-VLWH GUDLQDJH DUHD GUDLQ WR
CSP Caltrans culvert at CP Al.

Drainage Area A2 (Area 2, per Tract 31485) is approximately 26.90 acres and tributary to the east

Rl $SUHD $ GUDLQV LQWR DQ H[LVWLQJ ~ &63 &DOWUDQV FXOYHUW
Drainage Area A3 (Area 3, per Tract 31485) is approximately 10.12 acres and tributary to the
east of Area A2, GUDLQV LQWR DQ H[LVWsLcQwertat GPA3. aDOWUDQ

Drainage Area B1 (Area 1 per Tract 31210) is approximately 161.34 acres (RCFC&WCD

Horsethief Mountain Road storm drain) DQG WULEXWDU\ WR WKH DUHDV GUDLQ LQV
Caltrans culvert at CP B1.

Drainage Area B2 (Area 2 per Tr act 31210) is approximately 41.49 acres and tributary to the

DUHDV GUDLQ LQWR DQ H[LVWLQJ =~ &63 &DOWUDQV FXOYHUW DW &
Drainage Area B3 (Area 3 per Tract 31210) is approximately 1.83 acres and tributary to the

DUHDV GUDLQ LQWR DQ Hdns\tuerQal CPBX63 &DO

Drainage Area B4 (Area 4 per Tract 31210) is approximately 41.83 acres and tributary to the

DUHDV GUDLQ LQWR DQ H[LVWLQJ =~ &63 &DOWUDQV FXOYHUW DW &
Drainage Area B5 (Area 5 per Tract 3 1210) is approximately 17.69 acres and tributary to the

areas drain into an existing Alberhill Creek.

Drainage Area B6 (Area 6 per Tract 31210) is approximately 3.12 acres and tributary to the

areas drain into an existing Alberhill Creek.

Drainage Area B7 (Area 7 per Tract 31210) is approximately 1.02 acres and tributary to the

areas drain into an existing Alberhill Creek.

Drainage Area B8 (Area 8 per Tract 31210) is approximately 0.36 acres and tributary to the

areas drain into an existing Alberhill Creek.

Upstream of Drainage Areas B5, B6, B7 and B8 is tributary area of RCFC&WCD Horsethief

Calendula Avenue storm drain.

Hydrology +Previously Approved Proposed Condition from Hydrology Reports Tract
31485 and Tract 31210 (See Figure 2b):

Node: Drainage | Concentration Area Q100 Ex. Storm
Area Point # (in Ac) (in cfs) Drain

Tract 31485:

114 1 CP Al 11.08 24.15 " &63

124 2 CP A2 26.90 47.51 30" &63

138 3 CP A3 10.12 22.96 36" &63
Tract 31210

140 1 CP B1 161.34 298.14 7 &63

240 2 CP B2 41.49 115.86 48 'CSP

320 3 CP B3 1.83 6.46 30" &63

460 4 CP B4 41.83 110.69 " &63

540 5 CP B5 17.69 47.61 Alberhill Creek
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625 6 CP B6 3.12 952 Alberhill Creek
702 7 CP B7 1.02 3.52 Alberhill Creek
802 8 CP B8 0.36 1.27 Alberhill Creek
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PROPOSED CONDITIONS

The development of Renaissance Ranch Commerce Center will provide for grading for the
proposed industrial commerce buildings, parking lots, detention basins, open spaces and the
construction of a storm drain system that will:

- Safely intercept offsite flows and convey through the site without co-mingling
these flows with untreated onsite developed flows.

- Generally maintain the drainage patterns and discharge locations.

- In complying with Santa Ana Region NPDES-MS4 Permit requirements,
safely intercept Design Capture Volume and convey onsite developed storm
flows to onsite Water Quality Treatment Control Basins.

- Mitigate the peak discharge flows leaving the project site will be below the
approved downstream existing culverts capacity.

- Provide emergency by-pass for 100-year storm event without damage the
BMPs.

- Control outlet velocities such that downstream erosion potential is minimized
and outlet flows are released in a safe manner.

Hydrology - Proposed Con dition:

There are also nine (9) drainage areas in the proposed condition, Drainage Areas Al, A2, A3,
B1, B2, B3, B4, B5, B6, B7 and B8: all originating from the same tributary drainage areas;
drainage patterns will generally remain as in the existing condition.

Drainage Area A 1 (Area 1, per Tract 31485) is approximately 11.46 acres, tributary to the area

western side of the project site. This area is a project off- VLWH GUDLQDJH DUHD GUDLQ WR
CSP Caltrans culvert at CP Al with Q100 = 20.87 cfs less than Q100 = 61.53 cfs in the existing

condition.

Drainage Area A2 (Area 2, per Tract 31485) is approximately 26.51 acres and tributary to the

HDVW RI $UHD $ GUDLQV LQWR DQ H[LVWLQ JwithQ&HSHARABAWUDQV F X
less than Q100 = 47.51 cfs in the previously approved condition.

Drainage Area A3 (Area 3, per Tract 31485) is approximately 3.29 acres and tributary to the

HDVW RI $UHD $ GUDLQV LQWR DQ H[LVWLQ JwithQ&s38.84xBWUDQV F X
less than Q100 = 19.26 cfs in the existing condition.

Drainage Area Bl (Area 1 per Tract 31210) is approximately 171.59 acres (RCFC&WCD

Horsethief Mountain Road storm drain) DQG WULEXWDU\ WR WKH DUHDV GUDLQ LQV
Caltrans culvert at CP B1 with Q100 = 216.42 cfs less than Q100 = 298.14 cfs in the previously

approved proposed condition.

Drainage Area B2 (Area 2 per Tract 31210) is approximately 45.37 acres and tributary to the

DUHDV GUDLQ LQWR DQ H[LVWLQJ ~ &6tB GdO6H.LPER ¥ssFtkad YHUW DW &
Q100 = 70.46 cfs in the existing condition.

Drainage Area B3 (Area 3 per Tract 31210) is approximately 1.59 acres and tributary to the

DUHDV GUDLQ LQWR DQ H[LVWLQJ = &6tB GdOIGYDQPgs hXrOYHUW DW &
Q100 = 25.19 cfs in the existing condition.

Drainage Area B4 (Area 4 per Tract 31210) is approximately 36.08 acres and tributary to the

DUHDV GUDLQ LQWR DQ H[LVWLQJ = &6tB @GdOW.ILBER ¥ssFtkad YHUW DW &
Q100 = 96.38 cfs in the existing condition.

Drainage Area B5 (Area 5 per Tract 31210) is approximately 24.31 acres (combine with Area

B6) and tributary to the areas drain into an existing Alberhill Creek with Qigo = 38.39 cfs less

than Q100 = 64.69 cfs in the existing condition.

Drainage Area B6 (Area 6 per Tract 31210) is approximately 3.12 acres and tributary to the

areas drain into an existing Alberhill Creek, see Area B5.
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Drainage Area B7 (Area 7 per Tract 31210) is approximately 1.02 acres and tributary to the
areas drain into an existing Alberhill Creek, no change in Area B7.

Drainage Area B8 (Area 8 per Tract 31210) is approximately 0.36 acres and tributary to the
areas drain into an existing Alberhill Creek, no change in Area BS.

Upstream of Drainage Areas B5, B6, B7 and B8 is tributary area of RCFC&WCD Horsethief
Calendula Avenue storm drain.

Page 10
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HYDROGRAPHS

Unit Hydrograph Analysis

The unit hydrograph analysis was conducted using the CivilDesign Corporation Unit Hydrograph

software and the Riverside County Hydrology Manual.

In this study analysis, the goal was to

estimate the quantity of storm water to be detained onsite to mitigate the increase in storm
water peak discharge and volume resulting from this development. The 1-hour, 3-hour, 6-hour
and 24-hour 2-, 5-, 10, 100-year storms hydrographs were computed to evaluate that the project
peak runoff discharge originating from the site for ultimate/proposed conditions.

The ultimate condition-project hydrographs will be used as inflow hydrograph in detention basin
routing with restricted outlet structure works.

Summary of Precipitation

xIntensity Pattern per Hydrology Manual (NOAA Atlas 14)

Storm Event 1-hour 3-hour 6-hour 24-hour
2-year 0.494 0.858 1.20 2.16
100-year 1.38 2.19 3.00 5.73
[[Map ~| a) Select location
\J Terrain Move crosshair or double click
R A b) Click on station icon
X [_] Show stations on map
» Canyon-Rrg
a/m;;-,\'?d':\:::: 4

2 N

ja Location information:

§ Name: Corona, California, USA*

2 Latitude: 33.7314°

Longitude: -117.4192°
e 15 % oS Qenccj;sgggg S, y Elevation: 127221 ft
Teme: 44
— &
== _—;ﬁ!’?ﬂr(z,
=
Bosley Ln Ao %\‘EF
Trd558201-1
""'O”’lla,‘,, R4 +
I 1|km * Source: ESRI Maps
0.6mi ** Source: USGS
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PDS-based point precipitation frequency estimates with 90% confidence intervals (in int:hnes}1 ‘
G Average recurrence interval (years)
Duration
1 2 5 10 25 50 100 200 500 1000
5 min 0.092 0.128 0.175 0.214 0.268 0312 0.356 0.403 0.469 0.521
(0.077-0.111) |{0.107-0.154) | [{0.146-0.211) [|{0.177-0.261) | |{D.214-0.340)| |(0.243-0.403) |(0.271-0.473) ||(0.298-0.552) | |(0.331-0.670) ||{0.355-0.77 1)
10-min 0.133 0.183 0.250 0.307 0.385 0.447 0.511 0.578 0.672 0.746
(0.111-0.160) (0. 153-0221) (0.209-0.303) | {0.254-0.374) ||{0.307-0.487}(0.349-0.578)||(0.389-0_678) | |(0.427-0.791) | |{0.475-0.960) || (D.509-1.11)
15-min 0.160 || 0.303 0.371 0.465 0.540 0.618 0.699 0.813 0.903
1{0.134-0.193) ||(D. 135-025?) (0.253-0.367)|[(D.307-0.453) ||{0.372-0.589)||(0.422-0.699) ||(0.470-0_820) ||(0.517-0.956) || (0.575-1.16) || (D.615-1.34)
30-min lLI] 0.243 || 0.460 0.563 0.707 0.820 0.938 1.06 123 137
[0131-0 405) (0.283-0.556) | [(0.465-0.687)||(0.564-0.894)|| (0.640-1.06) || (0.713-1.25) || (0.784-1.45) || (0.872-1.76) || (0.934-2.03)
60-min 0.677 0.829 1.04 1.21 1.38 1.56 1.82 2.02
432)||(0 414—059?) (0.565-0.819) || (0.685-1.01) || (0.831-1.32) || (0.943-1.56) || (1.05-1.83) || (1.16-2.14) || (1.28-2.60) || {1.38-2.99)
0.535 0.704 0.934 113 1.40 1.62 1.84 2.08 241 2.68
449-0.645) |(0.589-0.850) || (0.779-1.13) || (0.932-1.38) || (1.12-1.77) || (1.26-2.09) | (1.40-2.44) || (1.54-2.84) || (1.71-3.45) || {1.83-3.97)
3hr 0.661 0.858 1.13 1.35 1.67 1.92 219 247 2.86 3.18
.554-0.797) || (0.718-1.04) || (0.939-1.36) || (1.12-1.65) || (1.33-2.11) || (1.50-2.49) || (1.67-2.91) || (1.83-3.28) || (2.024.09) || {2.17-4.T1)
G.hr 0.930 1.20 1.56 1.87 230 2.64 3.00 338 3n 433
(0.780-1.12) || {1.00-1.45) || (1.30-1.89) || (1.54-228) || (1.83-290) || (2.06-3.41) || (2.28-3.98) || (2494 61) || (276-5.58) | (2.95-6.41)
12-hr 1.21 1.59 2.10 2.52 in 357 4.05 4.55 524 5.78
{1.01-1.45) 1.33-1.92 : (1.75-2.54) I (2.09-3.08) || (2.48-3.94) || (279-462) || (3.08-5.38) || (3.36-6.22) || (3.70-7.48) || (3.94-8.56)
24 hr 1.58 216 2.92 354 440 5.06 573 6.43 739 813
(1.40-1.82) || (1.91-2.49) || (2.57-3.38) || (3.10-4.14) || (3.72-5.30) || (4.20-6.22) || (4.64-7.22) || (5.07-8.33) || (5.60-9.96) || (5.96-11.3)
2.day 1.90 2.66 3.66 4.49 5.62 6.49 7.39 8.32 9.59 10.6
{1.68-2.19) || (2.35-3.07) || (3.23-424) || (3.92.524) || (4.756.77) || (5.39-7.99) || (5.99-9.31) || (6.56-10.8) || (7.27-12.9) || {7.75-14.7)
3.day 2.06 292 407 501 6.32 7.4 g8.38 9.48 11.0 12.2
(1.82-2.37) || (2.58-3.37) || (3.58-471) || (4.38-5.86) || (5.35-762) || (6.08-9.03) || (6.79-10.6) || (747-12.3) || (8.32-14.8) || (8.91-17.0)
A.day 222 3is 446 5.52 6.99 8.14 9.34 10.6 12.3 13.7
(1.96-2.56) || (2.80-3.67) || (3.93-5.16) || (4.82-6.45) || (5.92-8.43) || (6.75-10.0) || (7.57-11.8) || (B.35-13.7) || ({9.34-16.6) || (10.0-19.1)
7.day 25 361 511 6.38 B.16 957 11 126 14.8 16.6
{2.22-290) || (3.19-4.17) || (4.50-592) || (5.57-745) || (6.90-9.84) || (794-11.8) || (8.96-139) || (9.96-16.3) || (11.2-20.0) || {12.2-23.1)
10_day 2.66 384 547 6.85 B8.83 104 121 139 16.4 18.5
{2.35-3.07) || (3.39-4.43) || (4.82-6.33) || (5.99-8.00) || (7.47-10.6) || (8.63-12.8) || (9.79-15.2) || (10.9-18.0) || {(12.4-22.1) || {13.5-25.7)
20.day 32 4.54 6.56 8.30 10.8 129 15.1 175 21.0 238
{2.75-3.60) || (4.01-525) || (5.78-7.60) || (7.26-9.70) || {9.17-13.1) || (107-15.9) || (12.3-19.1) || (13.8-22.7) || {15.9-28.3) || {17.4-33.1)
30.day 3.70 5.39 7.79 9.89 13.0 15.5 18.2 212 25.6 29.1
{3.27-4.27) || (4.76-6.22) || (6.86-9.02) || (B8.64-11.5) || {11.0-15.6) || (12.9-19.1) || (14.8-23.0) || (16.7-27.5) || (19.4-34.4) || {21.3-40.6)
45.day 4.3 6.23 8.99 1.4 151 18.1 214 249 30.2 3.5
(3.81-4.97) || (5.50-7.20) || (7.92-10.4) || (9.99-134) || {127-18.2) || (15.0-22.3) || (17.3-26.9) || (19.7-32.3) || (22.8-40.6) || {25.3-48.0)
60_day 408 7.11 10.2 129 17.0 205 242 283 343 39.3
(4.40-5.75) || (6.28-8.21) || (B.98-11.8) || (11.3-15.1) || {14.4-20.5) || (17.0-25.2) || (19.6-30.5) || (22.3-36.6) || (26.046.2) || (2B.8-54.8)
1ﬁedpﬂﬂimﬁa;.mny{ﬁfleatinmmﬂlstnhleﬂ'ehmadmﬁequenq lysis of parfial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
iven duration and average recumence interval ) will be greater than the upper bound (or less than the lower bound) iz 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than curently valid PMP values.
Please refer fo NOAA Atias 14 document for more information.

Banlk tn T
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The hydrology calculations for determining the on-site and offsite flows have been conducted using
the Rational Method as incorporated into the CivilCADD Rational Method Hydrology software. The
rational method relates rainfall intensity, the ratio of runoff to rainfall, and the drainage area size to
the peak storm runoff and is expressed by the equation: Q = CIA. Where Q = runoff (in cubic feet
per second), C = runoff coefficient relating the ratio of runoff to rainfall, | = rainfall intensity (in inches
per hour), A =drainage area (in acres). The soil type used in the analysis is a combination Type B,
C, and D, yielding a relatively high soil runoff potential is Type D.

See below soil map:

A ({LAKE MATHEWS)
L T— -

B =
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Proposed impervious cover for Renaissance Ranch project varies per the proposed landuse and
per the table below (see below Plate D-5.6 from RCFC&WCD Hydrology Manual).

Prelim. Drainage Report Page 14
Renaissance Ranch Feb. 2022



Figure 3 is the Onsite and Offsite proposed/ultimate Condition Hydrograph Areas Map.

See Attachment B for on-site Inflow Hydrographs for proposed condition Drainage Bla, B2 and
B4.

See Attachment C for on-site Inflow Hydrographs for existing condition (for comparison above)
Drainage Bla, B2 and B4.

See Attachment D for Detention Basin Routing calculations Drainage Areas Bla, B2 and B4.

Figur e 4 is the Storm Drain Facility Map. For proposed Storm Drain Pipe system in this stage,
the size will be estimated by using peak discharges for 100-year storm event and using normal
depth pipe flow capacity.
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HYDRAULICS

HYDROMODIFICATION - (HCOCQC)

The proposed project Water Quality/Detention Basins are capable of all of the following:

1. Releasing the post-development hydrograph for 2-year, 24-hour at flow rates no greater than
110% of pre-development 2-year flow, 24-hour peak flow rates.

2. By-passing the 100-year storm event without damage to the BMP.

3. Control outlet velocities such that downstream erosion potential is minimized and outlet flows
are released in a safe manner.

Detention Basin Routing Calculations

The Detention Basin Routing Calculations were conducted using the CivilCADD/Design
software and the Riverside County Hydrology Manual. In this analysis, the goal was to
estimate the quantity of storm water to be detained onsite to mitigate the increase in storm
water peak discharge and volume resulting from this development for the 2- and 100-year 1-
hour, 3-hour, 6-hour, 24-hour storms.

HCOC criteria is considered mitigated by mimicking the pre-development hydrograph with the
post-development hydrograph, for a 2-year return frequency storm. Generally, the hydrologic
conditions of concern are not significant, if the post-development hydrograph is no more than
10% greater than pre-development hydrograph. In cases where excess volume cannot be
infiltrated or captured and reused, discharge from the site must be limited to a flow rate no
greater than 110% of the pre-development 2-year peak flow.

Based on the information provided above, this project meets the requirements of Condition
C and will not create a hydrologic condition of concern in the proximate or downstream receiving
waters.

Project development and other improvements include local storm drain systems which convey
developed flows and street areas runoff to proposed Extended Detention Basins with additional
Detention Basins to mitigate HCOC and peak flow 100-year storm. For Hydromodification, the
proposed Detention Basins include sufficient volume above the proposed water quality volume
that will satisfy the requirement of post-development peak discharge, volume and time of
concentration for the 2-year 24-hour storm that DOES NOT exceed the pre-development peak
runoff by more than 10 percent.
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Detention Basin Routing Calculations

The Detention Basin Routing Calculations were conducted using the CivilCADD/Design
software and the Riverside County Hydrology Manual. In this analysis, the goal was to
estimate the quantity of storm water to be detained onsite to mitigate the increase in storm
water peak discharge and volume resulting from this development for 2-, and 100-year 1-hour,
3-hour, 6-hour, 24-hour storms by proposing six (6) Detention Basins A2, B1b, Bla, B2, B4 and
B5.

The results of these calculations are displayed in the table below and show no increase over 10% in
discharge due to development in 2-year 24-hour storm frequency (HCOC mitigation) and below the
previously approved existing or proposed condition in 100-year storm frequency.

Drainage Areas Comparison Results

Drainage Area A 1
Drainage Area A 1

texisting ( 33.78 Ac) Q1o = 61.53 cfs
tproposed (11.46 Ac) +Qipo = 20.87 cfs

Summary of Hydrographs and Basin Routing:

Drainage Area A -2a zxexisting ( 9.9 Ac), proposed ( 9.9 Ac)
Calculations are based on area proportion to Area B1

Storm Frequency Existing Proposed Det. Basin Differ ent Different
Q 2 (cfs) Q 2 (cfs) Outlet [2] £[1] [2] £[1]
(1] Q2 (cfs) [2] (cfs) (%)
2-year 1-hour 5.29 9.77 0.13 -5.16 -97%
2-year 3-hour 2.29 6.50 0.16 -2.13 -93%
2-year 6-hour 1.82 6.02 0.20 -1.62 -89%
2-year 24-hour 0.29 2.38 0.27 -0.02 -6.9%
Comparison Drainage Area A2 ex isting and p roposed conditions:
Storm Frequency Existing Proposed Det. Basin D/S Area Different
Q 100 (cfs) | Q 100 (cfs) Outlet A-2d [C] +) [B]+[C] %[A]
[A] Qoo (cfs) [B] | Q100 (cfs) (cfs)
100-year 1-hour 30.43 0.24 5.30 +28.6 -13.37
100-year 3-hour 47 51 19.47 1.73 3.03 +28.6 -14.15
100-year 6-hour ) 17.78 16.20 2.68 + 28.6 -0.03
100-year 24-hour 7.35 7.35 0.52 + 28.6 -11.04

[C] +Area A-2d =2.44 Ac T Qioo ~ 6.30 cfs +) Plus Area A2b + A2c = 28.6 cfs
Total proposed Drainage Area A2 (26.51 Ac) peak flow 100-year storm at CP A2=

47.48 cfs

Drainage Area A 3
Drainage Area A 3

texisting ( 7.60 Ac) £Qi00 = 19.26 cfs
tproposed (3.29 Ac) +Qio0 = 8.34 cfs

Drainage Area B1 a zexisting (5.45 Ac), proposed ( 5.45 Ac

Storm Frequency Existing Proposed Det. Basin Different Different
Q2 (cfs) Q2 (cfs) Outlet [2] +[1] [2] +[1]
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[1] Q2 (cfs) [2] (cfs) (%0)
2-year 1-hour 2.91 5.37 0.07 -2.84 -97%
2-year 3-hour 1.26 3.57 0.09 -1.17 -93%
2-year 6-hour 1.00 3.31 0.11 -0.89 -89%
2-year 24-hour 0.16 1.31 0.15 -0.01 -6.2%

Drainage Area B1b =zxexisting ( 9.12 Ac), proposed ( 9.12 Ac)
Calculations are based on area proportion to Area Bla

Storm Frequency Existing Proposed Det. Basin Different Different
Q 2 (cfs) Q 2 (cfs) Outlet [2] #[1] [2] %[1]
[1] Q2 (cfs) [2] (cfs) (%0)
2-year 1-hour 4.87 8.98 0.12 -4.75 -97%
2-year 3-hour 2.11 5.97 0.15 -1.96 -93%
2-year 6-hour 1.68 5.53 0.18 -1.50 -89%
2-year 24-hour 0.26 2.19 0.25 0.01 -6.2%

Compariso n Drainage Area B1 (Bla + B1b = 14.57 Ac ) existing and proposed
conditions:

Storm Frequency Existing Proposed Det. Basin D/S Area Different
Q 100 (cfs) | Q 100 (cfs) Outlet B-1c [C] [B]+[C]+[D] =

[A] Q100 (cfs) [B] | Qo0 (cfs) [A]

(cfs)
100-year 1-hour 44.73 0.36 9.00 -101.50
100-year 3-hour 302.53%) 28.62 2.54 5.76 -102.77
100-year 6-hour ' 26.13 19.45 5.26 -88.04
100-year 24-hour 10.80 0.77 2.18 -107.95

[C] +AreaBlc=3.14 Ac T Qioo ~ 9.00 cfs

*) [D] Node 1296 (153.88 Ac) Basin Outlet Q100 = 191.71 per Hydrology Report Tract
31210

Total proposed Drainage Area B1 (171.59 Ac) peak flow 100-year storm at CP B1=
216.42 cfs

Drainage Area B2a ztexisting (42.59 Ac), proposed ( 42.59 Ac)

Storm Frequency Existing Proposed Det. Basin Different Different
Q2 (cfs) Q2 (cfs) Outlet [2] £[1] [2] £[1]
[1] Q2 (cfs) [2] (cfs) (%)
2-year 1-hour 16.45 37.86 0.36 -16.09 -97%
2-year 3-hour 8.22 26.47 0.47 -7.75 -93%
2-year 6-hour 6.28 24.53 0.75 -5.53 -86%
2-year 24-hour 1.24 10.22 1.15 -0.09 -7.2%

Comparison Drainage Area B2 existing and proposed conditions:
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Storm Frequency Existing Proposed Det. Basin D/S Area Different
Q 100 (cfs) | Q 100 (cfs) Outlet B-2b [C] [B]+[C] =#[A]
[A] Q 100 (cfs) [B] | Q 100 (cfs) (cfs)
100-year 1-hour 117.39 1.07 7.00 -62.39
100-year 3-hour 70.46 79.46 33.44 4,74 -32.28
100-year 6-hour ' 72.61 62.09 4.33 -4.04
100-year 24-hour 31.46 29.80 1.96 -38.70

[C] +AreaB-2b=2.78 Ac I Q100 ~ 7.00 cfs
Total proposed Drainage Area B 2 (45.37 Ac) peak flow 100-year storm at CP B2=

66.42 cfs

Drainag e Area B3
Drainage Area B3

texisting ( 10.89 Ac) Q1o = 25.19 cfs
tproposed (1.59 Ac) +Qio0 = 3.68 cfs

Drainage Area B4 a zexisting ( 25.28 Ac), proposed ( 25.28 Ac)

Storm Frequency Existing Proposed Det. Basin Different Different
Q2 (cfs) Q2 (cfs) Outlet [2] £[1] [2] £[1]
[1] Q2 (cfs) [2] (cfs) (%)
2-year 1-hour 9.42 22.67 0.35 -9.07 -96%
2-year 3-hour 5.04 15.63 0.46 -4.58 -91%
2-year 6-hour 3.87 14.47 0.54 -3.33 -86%
2-year 24-hour 0.73 6.07 0.78 0.05 6.8%
Comparison Drainage Area B4 existing and proposed conditions:
Storm Frequency Existing Proposed Det. Basin D/S Area Different
Q 100 (cfs) | Q 100 (cfs) Outlet B-4b [C] [B]+[C] #[A]
[A] Q100 (cfs) [B] | Q100 (cfs) (cfs)
100-year 1-hour 70.26 0.73 28.00 -67.65
100-year 3-hour 96.38 46.90 23.70 18.69 -53.99
100-year 6-hour ' 42.87 39.10 17.08 -40.20
100-year 24-hour 18.74 18.32 7.47 -70.59

[C] +AreaB4b=10.8 Ac I Qioo ~ 28.00 cfs
Total proposed Drainage Area B 4 (36.08 Ac) peak flow 100-year storm at CP B4=

56.18 cfs

Drainage Area B5 a zexisting ( 13.56 Ac), proposed ( 13.56 Ac)
Calculations are based on area proportion to Area B1

Storm Frequency Existing Proposed Det. Basin Different Different
Q2 (cfs) Q2 (cfs) Outlet [2] +[1] [2] £[1]
[1] Q2 (cfs) [2] (cfs) (%)
2-year 1-hour 7.24 13.36 0.17 -7.07 -97%
2-year 3-hour 3.13 8.88 0.22 -2.91 -93%
2-year 6-hour 2.49 8.24 0.27 -2.21 -89%
2-year 24-hour 0.40 3.26 0.37 -0.03 -7.5%
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Comparison Drainage Area (B5&B6) existing and B5 proposed conditions

Storm Frequency Existing Proposed Det. Basin D/S Area Different
Q 100 (cfs) | Q 100 (cfs) Outlet B-5b&6 [C] [B]+[C] =#[A]
[A] Q100 (cfs) [B] | Q100 (cfs) (cfs)
100-year 1-hour 41.60 0.32 27.80 -36.57
100-year 3-hour 64.69 26.62 2.36 17.79 -44.54
100-year 6-hour ' 24.31 22.14 16.25 -26.30
100-year 24-hour 10.05 10.05 6.72 -47.92

[C] +AreaB5b=7.81 Ac T Qioo~20.20 cfs
-AreaB6 =294 Ac | Qio0~ 7.60 cfs
Total proposed Drainage Area B 5/6 (24.31 Ac) peak flow 100-year storm at CP B4=

38.39 cfs

Comparison Drainage Areas A and B ex isting and proposed conditions:

Existing /[Approved Proposed] Proposed Condition
Condition

Concentration Area Q100 Total Area Total Q 100
Point # (in Ac) (in cfs) (inAc) (in cfs)
CP Al 33.78/[11.08] 61.53/[24.15] 11.46 20.87
CP A2 4.74/[26.9] 12.60/[47.51] 26.51 47.48
CP A3 7.60/[10.12] 19.26/[22.96] 3.29 8.34
CPB1 163.89/[161.34] | 302.53/[298.14] 171.59 216.42
CP B2 28.14/[41.49] 70.46/[115.86] 45.37 66.42
CP B3 10.89/[1.83] 25.19/[6.46] 1.59 3.68
CP B4 48.96/[41.83] 96.38/[110.69] 36.08 56.18
CP B5 19.99/[17.69] 51.00/[47.61]
CP B6 4.61/[3.12] 13.69/[9.52] 24.31 38.39
CP B7 1.21/[1.02] 3.26/[3.52] No change No change
CP B8 0.52/[0.36] 1.72/[1.27] No change No change
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PIPE SIZING

Storm Drain System Calculations

Open Channel, Pipe and Inlet program Flow Master V8i by Bentley Inc., Reference 7 was used to
determine the street capacity, ditch capacity and inlet sizing.

Main line system: the following assumptions and criteria were used to design the main line system:

1. n = 0.013 for reinforced concrete pipe, n =0.014 for reinforced concrete box, and n =0.015
for concrete V-ditch.
2. The minor losses considered in this study are as follows: friction loss, junction loss,

transition loss, and manhole loss. In order to minimize junction structure losses, all junctions
are inleting the main line at an angle of approximately 45 degrees.

WSPG hydraulic calculations will be used in the design for the principal off site and onsite storm
drains to determine the hydraulic gradient elevation for proposed conduit sizes (in final design).

For proposed Storm Drain Pipe system in this stage, the size will be estimated by using peak
discharges for 100-year storm event and using normal depth pipe flow capacity (Manning
Formula, software program Flow Master V8i by Bentley Inc., Reference 7).

See below Rating Table for RCP:
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Worksheet for Circular Pipe

Project Description

Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope

Normal Depth
Diameter

Discharge

Results

Discharge
Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise

GVF Output Data

Normal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channel Slope

Critical Slope
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Manning Formula
Full Flow Capacity

0.013
0.0100
1.50
1.50
10.50

10.50
1.50
1.77
4.71
0.38
0.00
1.25

100.0

0.00977
5.94

0.55

2.05

0.00

11.30

10.5038
0.01000

SubCritical

0.00
0.00

0.00

0.00
0.00

100.00
Infinity
Infinity
1.50
1.25
0.0100
0.00977

- 18" RCP with slope 1%

ft¥/s
ft¥/s
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Rating Table for Circular P ipe - WR pn 5&3

Project Description

Friction Method Manning Formula

Solve For Full Flow Capacity

Input Data

Roughness Coefficient 0.013
Channel Slope 0.0100 ft/ft
Normal Depth 150 ft
Diameter 150 ft
Discharge 10.50 ft¥/s

Channel Slope Normal Depth Discharge

VORSH

(ft/ft) (ft) (ft3/s)

Diameter (ft) Velocity (ft/s) Flow Area (ft?)
1.50 0.0050 1.50 7.43 4.20 1.77
1.50 0.0100 1.50 10.50 5.94 1.77
1.50 0.0150 1.50 12.86 7.28 1.77
1.50 0.0200 1.50 14.85 8.41 1.77
1.50 0.0250 1.50 16.61 9.40 1.77
1.50 0.0300 1.50 18.19 10.30 1.77
1.50 0.0350 1.50 19.65 11.12 1.77
1.50 0.0400 1.50 21.01 11.89 1.77
1.50 0.0450 1.50 22.28 12.61 1.77
1.50 0.0500 1.50 23.49 13.29 1.77
1.50 0.0550 1.50 24.63 13.94 1.77
1.50 0.0600 1.50 25.73 14.56 1.77
2.00 0.0050 2.00 16.00 5.09 3.14
2.00 0.0100 2.00 22.62 7.20 3.14
2.00 0.0150 2.00 27.71 8.82 3.14
2.00 0.0200 2.00 31.99 10.18 3.14
2.00 0.0250 2.00 35.77 11.39 3.14
2.00 0.0300 2.00 39.18 12.47 3.14
2.00 0.0350 2.00 42.32 13.47 3.14
2.00 0.0400 2.00 45.24 14.40 3.14
2.00 0.0450 2.00 47.99 15.27 3.14
2.00 0.0500 2.00 50.58 16.10 3.14
2.00 0.0550 2.00 53.05 16.89 3.14
2.00 0.0600 2.00 55.41 17.64 3.14
2.50 0.0050 2.50 29.00 591 4.91
2.50 0.0100 2.50 41.01 8.36 4.91
2.50 0.0150 2.50 50.23 10.23 4.91
2.50 0.0200 2.50 58.00 11.82 4.91
2.50 0.0250 2.50 64.85 13.21 4.91
2.50 0.0300 2.50 71.04 14.47 4.91
2.50 0.0350 2.50 76.73 15.63 4.91
2.50 0.0400 2.50 82.03 16.71 4.91
2.50 0.0450 2.50 87.01 17.72 4.91
2.50 0.0500 2.50 91.71 18.68 4.91
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Wetted
Perimeter (ft)

4.71
4.71
4.71
4.71
4.71
4.71
4.71
4.71
4.71
4.71
4.71
4.71
6.28
6.28
6.28
6.28
6.28
6.28
6.28
6.28
6.28
6.28
6.28

6.28
7.85

7.85
7.85
7.85
7.85
7.85
7.85
7.85
7.85
7.85

WR

Top Width (ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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2.50
2.50
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50

4.00
4.00

4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
5.00
5.00
5.00
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0.0550
0.0600
0.0050
0.0100
0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
0.0500
0.0550
0.0600
0.0050
0.0100
0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
0.0500
0.0550
0.0600

0.0050
0.0100

0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
0.0500
0.0550
0.0600
0.0050
0.0100
0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450
0.0500
0.0550
0.0600
0.0050
0.0100
0.0150

2.50
2.50
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50

4.00
4.00

4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.00
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
5.00
5.00
5.00

96.19
100.47

47.16

66.69

81.68

94.32
105.45
115.52
124.77
133.39
141.48
149.13
156.41
163.37

71.14
100.60
123.21
142.28
159.07
174.25
188.21
201.21
21341
224.96
235.94
246.43

101.57
143.64

175.92
203.13
22711
248.78
268.72
287.27
304.70
321.18
336.85
351.83
139.04
196.64
240.83
278.09
310.91
340.59
367.88
393.28
417.13
439.70
461.16
481.66
184.15
260.43
318.96

19.60
20.47

6.67

9.44
11.56
13.34
14.92
16.34
17.65
18.87
20.02
21.10
22.13
23.11

7.39
10.46
12.81
14.79
16.53
18.11
19.56
20.91
22.18
23.38
24.52
25.61

8.08
11.43

14.00
16.16
18.07
19.80
21.38
22.86
24.25
25.56
26.81
28.00

8.74
12.36
15.14
17.49
19.55
21.41
23.13
24.73
26.23
27.65
29.00
30.29

9.38
13.26
16.24

4.91
4.91
7.07
7.07
7.07
7.07
7.07
7.07
7.07
7.07
7.07
7.07
7.07
7.07
9.62
9.62
9.62
9.62
9.62
9.62
9.62
9.62
9.62
9.62
9.62
9.62

12.57
12.57

12.57
12.57
12.57
12.57
12.57
12.57
12.57
12.57
12.57
12.57
15.90
15.90
15.90
15.90
15.90
15.90
15.90
15.90
15.90
15.90
15.90
15.90
19.63
19.63
19.63

7.85
7.85
9.42
9.42
9.42
9.42
9.42
9.42
9.42
9.42
9.42
9.42
9.42
9.42
11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00

12.57
12.57

12.57
12.57
12.57
12.57
12.57
12.57
12.57
12.57
12.57
12.57
14.14
14.14
14.14
14.14
14.14
14.14
14.14
14.14
14.14
14.14
14.14
14.14
15.71
15.71
15.71

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.50

5.50
5.50

5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
5.50
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.50
6.50
6.50
6.50
6.50
6.50
6.50
6.50
6.50
6.50
6.50
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7.00
7.00
7.00
7.00

The on-site drainage hydrology

See Figure 4 for Storm Drain Facility Map and results.
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for the proposed condition is based on the peak flow inflow
hydrograph for 100-year 1-hour storm (Attachment B), the sub-drainage areas are calculated by
prorating from the Drainage Area peak flow.
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The Storm Drain Facilities Maintenance : see Figure 5 for Facility Maintenance Map

The proposed storm drain system includes the extension of the existing 66-inch Horsethief-

Calendula storm drain from its current outlet, which is located approximately 100 feet south of

the Specific Plan boundary in TR 24938 withLQ DQ H[LVWLQJ HDVHPHQW WR WKH 6SiI
southern boundary then northerly approximately 450 feet to discharge directly into an existing

wash. This facility will be maintained by the RCFC&WCD.

The proposed Primary Detention Basin, in the northwest portion of PA2, will mitigate most of the
increased flows from the development. This basin and the two outlet storm drains to the Right of
Way of Street A will be maintained by the Master Property Owners Association (POA). The
portion of the Primary Detention Basin outlet pipes within the right of way of Street A will be
maintained by the Riverside County Transportation Department with manholes at each end of
the two storm drains within the Street A right of way to separate maintenance responsibilities
between the County and the POA. That portion of the two outlet drains located downstream of
Street A shall be maintained by the POA.

The extension of the Horsethief-Calendula Storm Drain shall be maintained by the
RCFC&WCD.

All storm drains within the public right of way of Street A shall be maintained by the Riverside
County Transportation Department.

All other onsite drainage facilities shall be maintained by the POA. These facilities include the
Primary Detention Basin, outlet drains that are not in Street A, water quality basins, other peak
flow detention facilities, private storm drains, access roads and natural drainage courses outside
of PA 5 and PA 6. At the time of development, the County Transportation Department may
determine that a CFD/CSA should maintain detention/water quality basins that serve multiple
properties within the development.
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CONCLUSIONS

The proposed grading of the project and the proposed drainage systems are in conformance with
the County of Riverside requirements for Renaissance Ranch project.

The development of Renaissance Ranch will provide for grading for the proposed commercial
buildings, parking lots, detention basins, open spaces and the construction of a storm drain system
that will:

- Safely intercept offsite flows and convey through the site without co-mingling

these flows with untreated onsite developed flows.
- Generally maintain the drainage patterns and discharge locations.

- In complying with Santa Ana Region NPDES-MS4 Permit requirements,
safely intercept Design Capture Volume and convey onsite developed storm
flows to onsite Water Quality Treatment Control Basins.

- Provide emergency by-pass for 100-year storm event without damage the
BMPs.

- Control outlet velocities such that downstream erosion potential is minimized
and outlet flows are released in a safe manner.

Per the current MS4 P ermit :

HCOC criteria is considered mitigated by mimicking the pre-development hydrograph with the
post-development hydrograph, for a 2-year return frequency storm. Generally, the hydrologic
conditions of concern are not significant, if the post-development hydrograph is no more than
10% greater than pre-development hydrograph. In cases where excess volume cannot be
infiltrated or captured and reused, discharge from the site must be limited to a flow rate no
greater than 110% of the pre-development 2-year peak flow.

Based on the information provided within this Drainage Report, this project meets the
requirements of HCOC Condition C  and will not create a hydrologic condition of concern in the
proximate or downstream receiving waters.

The proposed backbone storm drain systems are designed for the ultimate / proposed condition to

convey the 100-year storm event. All necessary drainage easements will be provided as required. A

final report will be prepared to accurately document the sizing of proposed channels, detention

basins, catch basins, and will include storm drain water surface profile calculations to make sure

that the system is capable of conveying the 100-year storm event. The storm drain system design

will include water quality BMPs, the various water quality BMPs will provide mitigation as currently

proposed and as processed through the CountyfV UHYLHZ DQG D S SRotenti&l projgd RFHVV
impacts related to drainage runoff and water quality will be mitigated in accordance with the
5LYHUVLGH MRPermit\rgiuirements.
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FIGURES



FIGURE 2 a
Hydro logy Map 2Prev iously Approved Existing Condition
Tract 31484 and Trac t 31210
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