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LOS COCHES TPM
HYDROLOGY AND DRAINAGE STUDY

INTRODUCTION

The Los Coches Subdivision Project proposes that a portion of the vacant lot 138 of Map No.
289 be subdivided into 3-residential lots and subsequently developed with a detached single-
family dwelling on each. The owners, Angel P. and Marilou S. Antonio, are proposing that
the 0.82 net-acre Assessor Parcel No. (APN) 397-060-81 be subdivided as described above.,
The proposed parcels are 0.33 acres, 0.39 acres and 0.68 acres, respectively. The Los Coches
property is located on the northwest corner of the intersection of Los Coches Road and Ha
Hana Road in a community known as Los Coches, an unincorporated area of East San Diego
County. See the attached Exhibit A at the end of this report for a vicinity map.

The purpose of this Study is to quantify existing storm water runoff developed both within
the project site and significant runoff developed off-site. Further, how runoff is conveyed,
what impacts may exist and to where the storm water discharges will be examined and
identified. In addition, the Study shall introduce a proposed ultimate site hydrology.
including anticipated storm water runoff resulting from both 10-year and 100-year rainfall
events, based on the proposed project’s ultimate developed condition. Presented herein are
the proposed drainage facilities designed to capture and convey these storm water runoff
flows, including a hydraulic analysis of these systems. Finally, impacts to existing storm
drain infrastructure resulting from any increase or diversion of runoff will also be evaluated.

EXISTING CONDITIONS

The proposed project has terrain with 50 percent of its slopes ranging from zero to 15
percent, 25 percent of its slopes ranging from 15 to 25 percent, and 25 percent of its slopes
ranging from 25 to 50 percent. The 0.82 net-acre site is lightly vegetated with trees and
bushes. In addition, rock outcroppings are present along the ground surface throughout the
site. The 0.82 net-acre parcel is currently undeveloped vacant land that was previously
disturbed by sand mining operations.

Medium-density residential housing to the north and west, Los Coches Road and
undeveloped land to the east and Los Coches Flood Channel to the south bind the subject
property. See Exhibit ‘D’ Los Coches TPM - Offsite Hydrology and Drainage Map located at
the back of this report. Runoff developed within the Los Coches Road right-of-way adjacent
to the project site sheet flows from the roadway surface east and west to curb and gutter as
the roadway is crowned along its centerline. Runoff traveling along the western edge of Los
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Coches Road flows northerly past the project site in curb and gutter to Los Coches Ct. where
it turns westerly (following the Los Coches Ct. alignment) for approximately 100 feet, then
southerly for approximately 100 feet to a storm drain curb inlet structure. The drainage area
tributary to this curb inlet includes a 1.35 acre portion of Los Coches Road and Los Coches
Ct., and an additional 1.82 acres of developed land comprised of (7) seven residential lots
located along the northern boundary of Los Coches Ct. Based upon 10-year and 100-year
storm frequencies. the offsite drainage area described above produces 5.78 cubic feet per
second (cfs) and 8.44 cfs of peak flow runoff, respectively. See Appendix ‘A’ Off-Site
Hydrology Calculations at the back of this report. Once storm water enters the drainage
structure, it is routed to the Los Coches Flood Channel through 18-inch diameter storm drain
that discharges at the face of the open flood channel wall.

The existing site hydrology is defined by one (1) drainage basin that collects rainfall and
conveys runoff by a combination of sheet and concentrated flows over natural surfaces
contained within the 0.82-acre site. Runoff flowing within the site, in general, travels from
the east to west and south to north into a large depression within the site and accumulates
there. Storm water {rom the site, however, ultimately discharges to the Los Coches Flood
Channel by migrating westerly across the existing private properties of the adjacent housing
development. Therefore, no significant runoff currently enters the Los Coches Road right-of-
way from the existing undeveloped site. Based upon a 100-year storm frequency, the existing
site produces 1.06 cubic feet per second (cfs) of peak flow runoff. See Exhibit *B” Los
Coches TPM - Existing On Site Hydrology and Drainage Map and Appendix ‘A’ — Existing
Hydrology Calculations at the back of this report for additional details.

SUMMARY OF EXISTING HYDRAULICS

The topography of the existing site is such that storm water runoff produced within the
existing site accumulates and remains stored on site before migrating across the adjacent
residential properties to the west and ultimately entering the Los Coches Flood Channel.
Therefore, no impacts to existing storm drain infrastructure occurs due to on-site runoff, thus
no hydraulic analysis can be conducted for existing on-site runoff. However, in order to
establish the existing hydraulic performance of pertinent storm drainage facilities that will be
impacted by the proposed developed site, storm water runoff produced by the above-
described off-site drainage basin has been examined.

Based upon a 100-year storm frequency the peak runoff produced within Los Coches Road
right-of-way that flows though curb and gutter adjacent to the project site is 3.42 ¢fs. This
storm water is conveyed at a velocity of 4.1 feet per second (fps) and produces an 8.7 feet
spread into the roadway. However, the existing peak runoff flow does not encroach into the
travel lanes of the street. In addition, as stated above, the curb inlet located in Los Coches Ct.
captures 8.44 cfs of peak flow and produces a 7.4 feet spread into Los Coches Ct. at the
structure’s 4-foot curb opening. The 18-inch diameter storm drain constructed with a 14.5%
slope that conveys these flows to Los Coches Flood Channel discharges with a normal depth
0f 0.47 feet and a velocity of 17.9 fps. See Appendix ‘B’ Los Coches TPM - Existing
Condition Hydraulic Calculations at the back of this report.
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PROPOSED CONDITIONS

Final site grading for the proposed Los Coches project includes inclined slopes varying
between (1) one and (5) five percent and building pads to accommodate construction of three
single family homes. Drainage Basins A, B, C and D define the proposed site's hydrologic
areas. Basin A is divided into 2 sub-areas (A1.0, A1.1) and represents the eastern portion of
Lot 1 adjacent to Los Coches Road; Basin B (B1.0) represents the remainder of the 0.255
net-acre Lot 1; Basin C (C1.0) represents the eastern segment of Lot 2 adjacent to Los
Coches Road; Drainage Basin D (D1.0, D1.1, D1.2, D1.3, D1.4) corresponds to the
remainder of the 0.241 net-acre Lot 2 and the entire 0.318 net-acre Lot 3.

The proposed 0.255 net-acre Lot | is c:ii'mprised of the southeastern segment of the existing
site. The following three (3) sub-areas define the overall drainage area for Lot 1:

Al.0, Al.l, and B1.0. A grass-lined swale and two grated catch basins have been
incorporated into the site design for sub-areas A1.0 and A1.1 in order to capture runoff,
Runoff entering this swale discharges into a catch basin near the eastern property line where
the flows confluence with storm water traveling though 4-inch storm drain that originates
within sub-area A1.0. Storm water will continue northeasterly through 4-inch pipe
underneath the existing sidewalk and finally discharge to curb and gutter of Los Coches Road
at Node A. See Exhibit ‘C" — Los Coches TPM - Proposed On Site Hydrology and Drainage
Map at the back of this report.

Runoff from Basin B1.0 will also sheet flow into a grass-lined swale. This swale will
discharge runoff near the boundary of Los Coches Flood Channel at Node B, which is
located at the southern corner of Lot 1. Also, a rip-rap energy dissipator will mitigate
potential outlet velocities and consequent erosion potential at Node B.

The proposed 0.241 net-acre Lot 2 is comprised of the middle segment of the existing site.
The following (3) three sub-areas define the overall drainage area for Lot 2: C1.0, D1.0, and
D1.2.

A portion of runoff from sub-area C1.0 sheet flows into a grass-lined swale positioned along
the southern boundary of that area. The swale routes storm water easterly and northerly to a
combination trench drain/under drain that discharges to a second vegetated swale located
along sub-area C1.0’s northern boundary. The remaining amount of runoff produced within
this area will discharge directly to either the trench drain or the swale along the northern
boundary. See Exhibit “C’ — Los Coches TPM - Proposed On Site Hydrology and Drainage
Map at the back of this report. All runoff from sub-area C1.0 will enter the Los Coches Road
right-of-way at Node C located at the northern comer of Lot 2. A rip-rap energy dissipator
will mitigate potential outlet velocities and consequent erosion potential at Node C.

The runoff produced from sub-areas D1.0 and D1.1 will discharge to the western corner of
Lot 2. Storm water from sub-area D1.0 will discharge within a vegetated swale to the western
corner of Lot 2 where it will confluence sub-area D1.1 runoff at Node D1. Runoff from sub-
area D1.1 sheet flows into a grass-lined swale and discharges to the western corner of Lot 2.



Moreover, based on a 10-year and 100-year storm frequency, the storm water runoff
developed by sub-areas D1.0 and D1.1 that will combine at this location (Node D1) is 0.23
cfs and 0.33 cfs, respectively. This storm water will be routed through a 6-inch PVC pipe
sleeve constructed within the retaining wall proposed at the southwestern property boundary.
This flow will then be diverted into a vegetative swale located within Lot 3.

The proposed 0.318 net-acre Lot 3 is comprised of the westerly segment of the existing
undeveloped land and is divided into (3) three sub-areas to define the parcel’s drainage basin,
sub-areas D1.2, D1.3 and D1.4. Two grass-lined swales, two grated catch basins, storm drain
and a sediment basin have been incorporated into the site design for sub-areas D1.2, D1.3
and D1 4.

Runoff developed within sub-area D1.3 will flow into a vegetated swale that will convey
runoff easterly and northerly to a grated catch basin positioned adjacent to the Los Coches
Road right-of-way near a new driveway entrance. Once these flows are captured within the
catch basin they will travel through (2) two 4-inch storm drain pipes that discharge 1o a
sediment basin described below.

Runoff from sub-area D 1.2 will sheet flow along the ground into a grass-lined swale that
flows in a westerly direction along the western property line to a grated catch basin located
west of a new driveway entrance. This runoff will combine with runoff from sub-areas D1.0
and D1.1, which enter the swale as described above. The combined runoff from sub-areas
D1.0, D1.1, and D1.2 will then be conveyed through the swale and enter a catch basin
located at downstream end of the swale. From there, runoff flows travel through (2) two
4-inch storm drain pipes to discharge over a rip-rap energy dissipator into a sediment basin
located near the northwest corner of Lot 3. The purpose of routing these flows through the
sediment basin prior to entering the Los Coches Road right-of-way is to ensure runoff water
quality as described in the Storm Water Management Plan for the Los Coches TPM, dated
March 20, 2007. Once flows are released from the Sediment Basin they pass over another
rip-rap energy dissipater at Node H before releasing into the curb and gutter of Los Coches
Road. See Exhibit ‘C" Los Coches TPM — On Site Hydrology and Drainage Map located at
the back of this report.

Sub-area D1.4 discharges runoff directly to the above referenced sediment basin along the
ground surface.

The total peak flow of storm water runoff developed by the improved site based upon a
10-year and 100-year storm frequency is 1.69 cfs and 2.47 cfs, respectively. Corresponding
runoff flows for each discharge location (Nodes A-C, D2) can be found illustrated on Exhibit
‘C’ Los Coches TPM - Proposed On Site Hydrology and Drainage Map located at the back of
this report. Therefore, for a 100-year storm event, the developed site will increase the peak
runoff flow produced by 1.41 cfs or a 57% increase in peak flow runoff. See Appendix ‘A’
Existing Hydrology Calculations and Appendix ‘B’ Proposed Hydrology Calculations

located at the back of this report for specific computations.



However, since the existing site does not discharge runoff to the public storm drain system in
the right-of-way, the consequences of the proposed development will be the introduction of
new runoff flows to the surrounding area by diverting flows from the site as detailed in the
above discussion. Therefore, the amount of runoff increase originating at the project site that
will discharge to the Los Coches Road right-of-way and eventually to the storm drain inlet
located in Los Coches Ct. is 2.12 cfs based upon a 100 year-storm event. While 0.35 cfs of
peak runoff will be discharged to the Los Coches Flood Channel directly, as described in the
discussion for drainage Basin B.

SUMMARY OF PROPOSED HYDRAULICS

Vegetative swales have been incorporated into the proposed site plan to convey runoff from
the proposed project site to Los Coches Road’s curb and gutter. The typical vegetative
drainage swale cross section will be trapezoidal with a base dimension of 6 inches, top width
of 3.5 feet, a side slope ratio of 3 to 1 and depth equal to 0.5 feet. Conveying a maximum
flow equal to 0.53 cfs based upon a 100-year storm frequency a typical swale will be
constructed with a longitudinal slope of between 1% and 2.9% and cross section meeting the
previously described parameters. The flow depth for a maximum flow condition will be 0.29
feet with a velocity of 1.37 feet per second (fps). In addition, 4-inch diameter storm drain
will be incorporated with 1% and 2% minimum and maximum constructed slopes,
respectively. In order to accommodate the runoff flows with smaller diameter pipe, dual 4-
inch pipes will be used to ensure adequate soil cover over the pipes. The maximum flow that
a dual assembly will convey is 0.53 cfs, each 4-inch pipe discharging with a velocity of 4.4
fps. See Appendix ‘D’ Proposed Condition Hydraulic Calculations at the end of this report.

Basin D will have (4) four vegetative swales with longitudinal slopes ranging from 1 percent
to 2.9 percent and velocities ranging from 0.90 feet per second (fps) to 1.47 fps. Runoff
carried within the vegetative swales from sub-areas D1.0 and D1.1 combine at the western
corner of proposed Lot 2 and will continue west through a 6-inch diameter PVC pipe into the
swale located within sub-area D1.2. The proposed 6-inch pipe will be constructed within the
retaining wall at a slope of approximately 20 percent. The pipe will convey the 0.33 cfs
combined 100-year peak flow for sub-areas D1.0 and D1.1 at a maximum velocity of 9.5 fps
and flow depth of 0.14 feet. As described previously, this diverted flow will confluence with
runoff developed within drainage sub-area D1.2 and ultimately discharge to a sediment basin.
Calculations for sizing the Sediment Basin can be found in Appendix ‘D’ Proposed
Condition Hydraulic Calculations. The basin’s volume is adequate to store runoff from
0.7-inches of rain accumulated within the tributary area based upon the 85" Percentile
Isopluvials. Once runoff exceeds this amount, an overflow discharge will convey the larger
flows to the Los Coches Road right-of-way.

Once all the developed sites runoff enters the Los Coches Road curb and gutter, the 100-year
storm peak flow amount of 2.12 cfs will combine with existing right-of-way flows being 3.42
cfs to give 5.54 cfs. This peak amount of runoff will be conveyed at a velocity of 4.6 fps and
results in a 10.7 feet spread into the roadway. Based upon the existing condition, this results
in a 38% increase in the amount of storm water runoff traveling through the Los Coches
Road curb and gutter in the vicinity of the project site. In addition, the flow spread into the
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roadway increases by 2 feet. However, no impact to the travel way will occur as a result of
this increase in flow spread within the right-of-way.

Further, the performance of the storm drain inlet to which these described flows will be
conveyed is not drastically altered. The existing condition, as described in the ‘Summary of
Existing Hydraulics™ section of this report, at the curb inlet, produces a 7.4 feet spread into
Los Coches Ct. at the structure’s 4-foot curb opening, while the 2.12 cfs increase results in a
7.7 feet spread. The 2.12 cfs increase at the curb inlet accounts for a 20% increase in runoff
that ultimately reaches the drainage structure. See Exhibit ‘D’ Offsite Hydrology and
Drainage Map located at the back of this report. Moreover, once flows enter the structure, an
18-inch storm drain constructed with a 14.5% slope conveys the flows to the Los Coches
Flood Channel located approximately 60 feet to the west. This storm drain will have
adequate capacity to convey the additional 2.12 cfs of runofT as the increase in the pipes full
capacity only increases from 31.2% to 35.7% and increases the normal depth from 0.47 feet
to 0.54 feet. Also, the flow velocity increases from 17.9 fps to 19.3 fps. See Appendix ‘D’
Proposed Condition Hydraulic Calculations included as an attachment to this report.

Basin B has one vegetative swale and will be constructed with varying longitudinal slope of
1.0 and 1.23 percent and results in an exit velocity of 1.0 fps based on a 100-year storm
frequency flow of 0.35 cfs. A San Diego Regional Standard Drawing D-40 Type energy
dissipator using Number 2 Backing has been placed at the outlet of this swale for protection
of the channel in the dimension of 10 feet by 7.5 feet by 1.1 foot thick over 0.5 feet of filter
blanket and sand.

All hydraulic calculations specifications can be found in the Appendix C - Proposed
Condition Hydraulic Calculations located at the back of this report.

COMPUTATIONAL METHOD

Runoff flows developed within the existing site and proposed developed site were computed
using the Rational Method mathematical formula used for determining maximum runoff rates
from a given rainfall. In addition, the City of San Diego Drainage Design Manual and the
San Diego County Hydrology Manual 2003 Edition were used as a basis for analysis. Fach
sub-drain area was assigned a runoff coefficient based on whether the area’s surface was
proposed to be pervious or impervious. A time of concentration (Tc) was determined for each
area by summarizing how the storm water will be routed and using the applicable
Nomograph provided in the above referenced Hydrology Manual. See Appendix ‘A’ -
Existing Hydrology Calculations and See Appendix ‘B’ - Proposed Hydrology Calculations
for copies of design aids used to calculate runoff for existing and propose site conditions.
Runoff flows were quantified and tabulated as provided in the Appendix.

Hydraulic Computations were conducted with the use of FlowMaster 2005, a Bentley
Systems, Inc. engineering analysis program. Results for all analysis can be found in
Appendix C and D, as described above.




CONCLUSION

The peak storm water runoff flow resulting from a 100-year storm event increases by
approximately 57 percent due to the proposed developed site. In addition, impervious
surfaces will increase from O percent to 27.2 percent as a result of the proposed Los Coches
j-parcel residential subdivision. However, average slopes at the existing site will be
decreased once the proposed subdivision grading is complete. As a result, a decrease in
potential erosion at the site will occur. The use of several vegetative swales has also been
incorporated into the site plan in order to increase the time of concentration and consequently
minimize peak runol flows. In addition the use of vegetative swales as a drainage
conveyance mechanism will function not only to discharge storm water runoff, but to
improve the water quality prior to release into the public storm drain system. Moreover,
although the proposed condition introduces new runoff flows to the Los Coches Road right-
of-way, they still ultimately discharge to the Los Coches Flood Channel as they currently do.
In fact, the proposed condition will route runoff in a manner that prevents them from crossing
onto the adjacent private properties. Finally, the proposed development, as demonstrated by
this Study, minimizes the increase in storm water runoff from the site and impacts to the
surrounding drainage infrastructure and surface water are acceptable.
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EXHIBIT B

Los Coches TPM - Existing On-Site Hydrology
and Drainage Map
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EXHIBIT C

Los Coches TPM - Proposed On-Site Hydrology
and Drainage Map
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EXHIBIT D

Los Coches TPM — Off-Site Hydrology and Drainage Map
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EXHIBIT E

Los Coches TPM — County 200-Scale Topographic Map
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APPENDIX A

Existing On-Site Hydrology Calculations
Existing Off-Site Hydrology Calculations

Table 3-1 RUNOFF COEFFICIENTS FOR URBAN AREAS

Table 3-2 MAXIMUM OVERLAND FLOW LENGTH (L,,) & INITIAL
TIME OF CONCENTRATION (T))

Figure 3-4 NOMOGRAPH FOR DETERMINATION OF TIME OF
CONCENTRATION (T.) OR TRAVEL TIME (T,) FOR NATURAL
WATERSHEDS
Figure 3-4 INTENSITY-DURATION DESIGN CHART — TEMPLATE
10-YEAR RAINFALL EVENT — 6 HOURS RAINFALL ISOPLUVIALS

100-YEAR RAINFALL EVENT — 6 HOURS RAINFALL ISOPLUVIALS
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San Diego County Hydrology Manual Section: 3
Date; June 2003 Page: 120f26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have
a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (Lxy)) of sheet flow to be used in
hydrology studies. [nitial T, values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (L)

& INITIAL TIME OF CONCENTRATION (T;)

Element* | DU/ | 5% 1% 29 3% 5% 10%

Acre Ly ITi |Em|Ti |Lm|T [Lm [T |Lm [T | Ly Tj
Natural 50 13.2| 70| 12.5] 85[10.9) 100|103 | 100] 87 100] 6.9
LDR | 50122] 70| 11.5] 85100 100] 95| 100 801 100 6.4
LDR 2 501 11.3] 70(105] 85] 92)100] 8.8(100] 74| 100 5.8
LDR 29 |50[10.7] 70]10.0] 85) 88| 95| 8.1[100] 7.0 100] 5]
MDR |43 |501102] 70| 9.6] 80| 81] 95| 7.8[100]67[100] 53
IMDR 173 | 50| 92| 65| 84| 80| 74| 95| 7.0]100| 6.0/ 100] a8
MDR 109 | 50| 87| 65| 79| 80| 69| 90| 6.4 100] 57100 45
MDR  [145 | 50| 82| 65| 74 80| 65| 90| 6.0/ 100]54]100] 43
HDR 24 | 50| 67| 65| 61] 75| s.1| 90| 49/ 95|43 100] 35
HDR 43 | 50f 53] 65| 47| 75| 40| 85| 38| 95(34]100] 27
N. Com 50| 53| 60| 45( 75| 40| 85) 3.8 95|34 100] 27
G. Com 50| 47)| 60| 41| 75| 36| 85| 34| 90|29/ 100] 24
0O.P./Com 50) 42| 60§ 3.7 70| 3.1| 80| 29| 90 26 100 | 2.2
Limited 1. 50| 42 60| 3.7 70f 3.1] 80| 29| 90|26/ 100] 22
General I, 50| 37)160) 32| 70] 27| 80| 26| 9023100/ 19

*See Table 3-1 for more detailed description

3-12
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APPENDIX B

Proposed On-Site Hydrology Calculations

Table 3-1 RUNOFF COEFFICIENTS FOR URBAN AREAS

Table 3-2 MAXIMUM OVERLAND FLOW LENGTH (L,,) & INITIAL
TIME OF CONCENTRATION (T;)

Figure 3-4 NOMOGRAPH FOR DETERMINATION OF TIME OF
CONCENTRATION (T.) OR TRAVEL TIME (T,) FOR NATURAL
WATERSHEDS

Figure 3-4 INTENSITY-DURATION DESIGN CHART — TEMPLATE
10-YEAR RAINFALL EVENT - 6 HOURS RAINFALL ISOPLUVIALS

100-YEAR RAINFALL EVENT — 6 HOURS RAINFALL ISOPLUVIALS
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San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: 120f26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have
a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (La)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (Ly,)
& INITIAL TIME OF CONCENTRATION (T;)

Element* | DU/ 5% 1% 2% 3% 3% 10%
Acre | Ly | T; L | T; Ly | T, Ly | T; Lm |Ti (Lm |T;
Natural 301132) 70)12.5]| 85|10.9(100|10.3[100) 8.7| 100/ 6.0
LDR I 501122 70011.5] 85[10.0/100]| 9.5/100| 8.0 100 6.4
LDR 2 50|113] 70/10.5] 85| 9.2|100| 8.8|100| 7.4 100/ 5.8
LDR 2.9 30110.7) 70)10.0| 85| 88| 95| 8.1|100] 7.0| 100/ 5.6

MDR 4.3 50| 102) 70| 96| 80| 81| 95| 7.8|100] 6.7 100 5.3
MDR 73 S0 92 65) 84| 80 74| 95| 7.0]/100] 6.0 100 4.8

MDR 109 | 50| 87| 65| 79| 80| 6.9] 90| 6.4|100| 57| 100/ 4.5

MDR 145 | 50| 82) 65| 74| 80| 65| 90| 6.0]|100] 54100/ 4.3

HDR 24 0| 67 65) 61| 75| 5.1 90| 49| 95]| 43| 100] 3.5
HDR 43 50| 53] 65| 47| 75| 40| 85| 38| 95|34/ 100 2.7

N. Com 30) 53| 60| 45) 75| 40| 85| 3.8]| 95|34/ 100/ 2.7
G. Com 50| 47) 60| 4.1 75| 36| 85| 34| 90|29 100] 2.4
O.P./Com 50| 42| 60] 37| 70| 3.1| 80| 29| 90| 26/|100/ 22
Limited I. 30| 42 60) 3.7| 70| 3.1| 80| 29| 90| 2.6/100] 2.2
General I. 0f 37|/ 60] 3.2 70| 2.7) 80| 26| 90231100/ 1.9

*See Table 3-1 for more detailed description
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Nomograph for Determination of
Time of Concentration (Tc) or Travel Time (T1} for Natural Watersheds
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APPENDIX C

Existing Condition Hydraulic Calculations



Los Coches TPM - Exist Los Coches Rd. Gutter [100-YR STORM]

Project Description
Solve For
Input Data

Channel Slope
Discharge

Gutter Width
Gutter Cross Slope
Road Cross Slope

Roughness Coefiicient

Resulis

Spread

Flow Area

Depth

Gutter Depression
Velocity

Spread

0.01890
342
1.50
0.08
0.02

0.013

B
0.83
0.27
0.08
412

Bentley Systems, Inc. Haestad Methods Solulion Center
M 2007 11:58:52 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06735 USA +1-203-755-1666

FlowMaster [08.01.058.00)
Page 1 of 1



Exist Cond - Curb Inlet @ Los Coches Ct. [100 YR STORM]

Project Description

Solve For Curb Opening Length

Input Data

Discharge

Spread

Gulter Width

Gutter Cross Slope

Road Cross Slope

Opening Height

Curb Throat Type Inclined
Local Depression

Local Depression Width

Throat Incline Angle

Results

Curb Opening Length
Depth
Gutter Depression

Total Depression

8.44
7.39
1.50
0.08
0.02
067

10.00
10.00
20.00

4,00
040
0.09
0.93

ftifs

fuit
ftft

degrees

- 2 3=

Bentley Systems, Inc. Haestad Mothods Solution Center
IMII2007 12:23:33 PM 27 Siemons Company Drive Suite 200 W Watoriown, CT 06795 USA +1-203-T55-16586

FlowMaester [08.01.058.00]
Page 1 of 1



Exist Cond 18" RCP SD @ Los Coches Ct [100-YR STORM]

Project Description

Friction Method

Solve Faor
Input Data

Roughness Coefficient
Channel Slope
Diameter

Discharge
Resuits

Nemal Depth
Flow Area
Welled Perimeter
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
Mumber Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss

Average End Depth Over Rise

Marmal Depth Over Rise
Downstream Velocity
Upstream Velocity

Manning Formula

Mormal Depth

SuperCritical

0.013
0.14500
1.50
B.44

0.47
0.47
1.78
1.29
1.13
3.2
0.00776
17.94
5.00
547
5.44
43.03
40.00
0.00646

.00
0.00

0.00

0.00
0.00
3.8
Infinity
Infimity

Tt

fiYfs

ﬂl

==

ftfit

f°ls
ft*ls

JI29/2007 7:33:26 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1.203-755-1666

FlowMaster [08.01,058.00]
Page 1 of 2



Exist Cond 18" RCP SD @ Los Coches Ct [100-YR STORM]

GVF Qutput Data

Mormal Depth 047 A
Critical Depth 113
Channel Slope 0.14500  fifft
Critical Slope 000776 fMm
;1
Bentley Systoms, Inc. Haestad Methods Solution Conter FlowMaster [08.01.056.00]

J2812007 7:33:26 AM T Siemons Company Orive Sulte 200 W Watertown, CT 06798 USA +1-201-755-1666 Page 2 of 2



APRENDIX D

Proposed Condition Hydraulic Calculations



Los Coches TPM - Prop Los Coches Rd. Gutter [100 YR STORM]

Project Description
Solve For

Input Data

Channel Slope
Discharge

Gutter Width
Guiter Cross Slope
Road Cross Slope

Roughness Coefficient

Results

Spread

Flaw Area

Depth

Gutter Depression
Velocity

Spread

001890
5.54
1.50
0.08
0.02

0.013

10.70
1.22
0.31
0.098
4.56

it
ft*rs

“2‘

ftfs

JAEI200T 10:24:47 AN

Bentley Systems, Inec. Haestad Methods Solution Center
27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1665

FlowMaster [08.01.058.00)
Page 1 of 1



Prop Condition - Curb Inlet @ Los Coches Ct. [100 YR STORM]

Project Description
Salve Far Spread
Input Data

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Curb Opening Length

Opening Height

Curb Throat Type Inciined
Local Depression

Local Depression Width

Throat Incline Angle

Results

Spread

Depth

Gutter Deprassion
Total Depression

10.56
1.50
0.08
0.02
4.00
0.67

10.00
10.00
90.00

7.68
0.45
0.09
0.83

ft'fs

degrees

- = =3 =

Bentloy Systems, Inc. Haestad Methods Solution Center
1512007 10:34:33 AM 27 Siemons Company Drive Sulte 200 W Wateriown, CT 06785 USA +1.203-755-1666

Flowiaster [08.01.058.00]
Pege 1 of 1



Prop Cond 18" RCP SD @ Los Coches Ct. [100-YR STORM]

Project Description

Friction Method
Solve For

Input Data

Roughness Coefficient
Channel Slope
Diameter

Dizcharge
Results

Mormal Depth
Flow Area
Wetled Perimater
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharga Full
Slape Full

Flow Type

GVF Input Data

Downstream Depth
Length
Mumber Of Steps

GVF Qutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Mormal Depth Over Rise
Downstream Velocity
Lipstream Velocity

Manning Formula

Marmal Depth

0.013
0.14500
1.50
10.91

0.54
0.57
1.92
1.44
1.27
5.7
0.01027
19.27
577
6.31
5.41
43.03
40.00
0.01079
SuperCritical

0.00
0.00

0.00

0.00
0.00
35.69
Infinity
Infinity

'l

ls

ga&:ﬁﬂlﬂ:

fts

=

ft'fs
itfs

fi/s
fifs

W00 7:35:45 AM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Waterlown, CT 06795 USA +1-203-T55-1666 Page 1 of 2

FlowMaster [08.01,056.00]



Prop Cond 18" RCP SD @ Los Coches Ct. [100-YR STORM]

GVF Qutput Data

Mormal Depth 054 1
Critical Depth 127
Channel Slope 0.14500 ft
Critical Slope 001027 Mt
i
Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]

2972007 T:35:45 AM 27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755.-1666 Page 2 of 2



Los Coches Trapezoidal Channel [MAX SLOPE]

Project Description

Friction Method Manning Formula
Saolve Far MNomal Depth
Input Data
Roughness Cosfficient 0.050
Channel Slope 002900 fm
Left Side Slope 3.00 it (HW)
Right Side Slope 300 ftf (HV)
Botlom Width % 050
Discharge 0.50 f¥s
Results
Maormal Depth 026 #t
Flow Area 034 f°
Wetted Perimeler 217
Top Width 208
Critical Depth 0.21
Critical Slope 0.07460  fy
Velocity 147 Ws
Velocily Head 003 n
Specific Energy 030
Froude Number 0.54
Flow Type Suberitical
GVF Input Data
Downstream Depth 0.00
Length 0.o0 #
Mumber Of Steps (1]
GVF Output Data
Upstream Depth 000 #
Profile Description
Profilz Headloss 0.00
Downstream Velocity Infinity  fiis
Upstream Velocity Infinity  fiis
Normal Depth 026 f
Critical Depth 021 #
Channel Slope 0.02900 mMm
Critical Slope 0.07480 fuit
Bentley Systems, inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]

IMS2007 10:02:49 AM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 LUSA +1-203-755-1866 Page 1 of 1



Los Coches Trapezoidal Channel [MIN SLOPE]

Project Description

Friclion Method Manning Formula

Solve For Mormal Degth

Input Data

Roughness Coefficient 0.050
Channel Siope 0.01000 /R
Left Side Slope 3.00 R (HAY
Right Side Slope 3.00 A (HA
Bottom Width : 0.50 ft
Discharge 035 fiYs
Results

Mormal Depth 029 n
Flow Area 039 #°
Wetted Perimeter 2.30

Top Width 221 1§
Critical Depth 018 n
Critical Slope 0.07829
Velocity 0.90 s
Welocity Head 001 ft
Specific Energy 0.30 #
Froude Number 0.28

Flow Type Subcritical

GWVF Input Data

Downstream Depth 000 n
Length 000 fn
Mumber Of Steps |
GVF Qutput Data

Upstream Depth .00 f
Profile Description

Profile Headloss 0.00 ®
Downstream Velocity Infinity  fi/s
Upstream Velocity Infinity  fifs
Marmal Depth 028 f
Critical Depth 018 f
Channel Slope 0.01000  fuf
Critical Slopa 007829 f/Mit

Bentley Systems, Inc. Haestad Methods Solution Center
512007 9:45:28 AM 27 Siemaons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-755-1666

FlowMaster [08.01.058.00]
Page 1ol 1



Los Coches -Trapezoidal Channel [MAX FLOW]

Project Description

Friction Method Manning Formula

Solve For Mormal Depth

Input Data

Foughness Coefficient 0.050
Channel Slope 0.02300 fi/it
Left Side Slope 100 fi(HW
Right Side Slope 200 ff(HW
Botiom Width 4 0.50 fi
Discharge 0.53 fYs
Results

Mormal Depth 029 #
Flow Area 039
Wetted Perimeler 230 R
Taop Width 221 it
Critical Depth 022 f
Critical Slope 0.07403 fuit
Velocity 1.37 fifs
Velocity Head 0.03
Specific Energy 031 R
Froude Number 0.58

Flow Type Suberitical

GVF Input Data

Downstream Depth 0.00
Length 0.00
MNumber Of Steps 0
GVF Output Data
Upstream Depth 000 n
Proifile Description
Profile Headloss 0.00 #
Downstream Velocity Infinity  ftis
Upstream Velocity Infinity  fi's
Mormal Depth 029 #®
Critical Depth 022 f
Channel Slope 0.02300
Critical Stope 0.07403  fuf
Bentley Systems, Inc. Haostad Methods Solution Center FlowMaster [08.01.058.00]

IME2007 9:42:18 AN 27 Siomons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Los Coches Trapezoidal Channel [MIN FLOW]

Project Description

Friction Method Manning Formula

Solve For Moermal Depth

Input Data

Roughness Coefficient 0.050
Channel Skope 0.02700 fi/ft
Left Side Slope 300 R (HV)
Right Side Slape 3.00 R (HV)
Bottom Width 5 050 §
Discharge 0.13 fys
Resuilts

MNormal Depth 014 §
Flow Area 013 ®
Welled Perimeter 1.39 n
Top Width 1.34
Critical Depth 010 #
Critical Slope 0.08988 fi/ft
Velocity 100 fifs
elocity Head D.02
Specific Energy 0.16
Froude Mumber 0.57

Flaw Type Subcritical

GVF Input Data

Downsiream Depth 0.00 #
Length 0.00
Mumber Of Steps 0
GVF Output Data
Upstream Depth 0.00 #
Profile Description
Profile Headloss 000 n
Downstream Velocity Infinity  fis
Upstream \Velocity Infinity  firs
Mormal Depth 0.14
Critical Depth 0.10
Channel Skope 0.02700  fwR
Critical Slope 0.0BOB8 M
Bontley Systems, Ine. Haestad Methods Solution Center FlowMaster [08.01.058.00)

IMSI2007 9:47:12 AM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06785 USA +1-203-755-1666 Page 1of 1



Los Coches 4" SD @ 1%

Project Description

Friction Method
Solve For

Input Data

Roughness Coefiicient
Channel Slopa
Diameter

Discharge

Results

Maormal Depth
Flow Area
Weited Penmeter
Top Width
Critical Depth
Parcent Full
Critical Slope
Velocily

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

Flow Type

GWVF Input Data

Downstream Depth
Length
MNumber Of Steps

GVF Qutput Data

Upstream Depth
Profile Description
Profile Headloss

Average End Depth Over Rise

Mormal Depth Over Rise
Downstream Velocity
Upstream \Velocity

Manning Formula

Maormal Depth

SubCritical

0.010
0.01000
0.33
0.25

0.28
0.0a
0.7a
0.23
0.28
859
001019
izo
016
0.44
0.97
0.26
0.24
0.01077

0.00
0.00

0.00

0.00
0.00
B5.88
Infinily
Infinity

fui

fitls

ni

=&

wh

=

fifs
ft'fs
it

=3

gg==-

IM5I2007 9:49:47 AM

Bentloy Systems, Inc. Haestad Methods Solution Center
27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666

FlowMaster [08.01.058.00]
Page 1 of 2



Los Coches 4" SD @ 1%

GVF Output Data

Mormal Depth 028 #
Critical Depth 0.28 ft
Channel Slope 0.01000  fifft
Critical Skope 001019 fit

Bentley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]
IMSI2007 9:45:47 AM 27 Siemons Company Drive Suite 200 W Wateriown, CT 06795 USA +1-203-755.1666 Page 2 of 2



Los Coches 2-4" SD @ 1.5%

Project Description

Friction fethod Manning Formula
Solve For Marmal Depth
Input Data

Roughness Coefficient
Channel Shope
Diameter

Discharge

Results

Marmal Depth
Flow Area
Welted Perimeler
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
MMaximum Discharge
Discharge Full
Shope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Mumber Of Steps

GVF Output Data

Upstream Depth
Prafile Description
Profile Headlass

Average End Depth Over Rise

Mormal Depth Over Rise
Downstream Velocity
Upsiream Velocity

0.010
0.01500
0.33
0.24

0.23
0.06
064
0.31
0.27
G8.5
0.00966
3.84
0.23
0.46
1.50
0.32

- 0.29
0.00933

0.00
0.00

0.00

0.00
0.00
BB8.54
Infinity
Infinity

U

ft*ls

ﬂ]’

ftis
fi¥ls
fi/ft

JM5/2007 9:52:50 AM

Bentley Systems, Inc. Heestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Walertown, CT 05795 USA +1-203.755-1666

FlowMaster [08.01.056.00]
Page 1 of 2



Los Coches 2-4" SD @ 1.5%

GVF Output Data

Mormal Depth 023 #
Critical Depth 0.27 #
Channel Slope 0.01500
Crifical Slope 0.00966 Mt
5\
Bentley Sysiems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00)

3MSI2007 9:52:50 AM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Los Coches 2-4" SD @ 2%

Project Description

Friction Method Manning Formula

Solve Faor Mommal Depth

Input Data

Roughness Coefficient 0.070
Channel Slopa 0.02000  fum
Diameter 033
Discharge 027 fiYs
Results s

Wormal Depth 022 n
Flow Area 0.06 n2
Wetled Perimeter 063 f
Top Width 031 #f
Critical Depth 029
Percent Full B72 %
Critical Slope D014 it
Velocity 441 fus
Velocity Head 030 1
Specific Energy 0.52 f
Froude Number 1.75
Maximum Discharge 0.37 ffs
Discharge Full 0.34 s
Slope Full 0.01257  fit
Flow Type SuperCritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Mumber Of Steps 0
GVF Output Data

Upstream Depth 000 f
Profile Description

Profile Headloss 0.00
Average End Depth Over Rise 0.00 =%
MNormal Depth Over Rise 67.24 %
Downstream Velocity Infinily  fis
Upstream Velocily Infinity  fi/s

Bentley Systems, Inc. Haestad Methods Solution Center
IMEIZ007 9:54:19 AN 27 Slemons Company Drive Sulte 200 W Watertown, GT 06795 USA +1-203-755.1666

FlowMaster [08.01.058.00)
Page 1 of 2



Los Coches 2-4" SD @ 2%

GVF Output Data

Mormal Depth 022
Critical Depth 029 #i
Channel Slopa 0.02000 Wit
Critical Slope C.01141 it
5
Bentloy Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]

IMSI2007 9:54:19 AM Z7 Siemons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-755-1666 Page 2 aof 2



Los Coches - 6-inch PVC Retaining Wall Pipe

Project Description

Friction Mathod Manning Formula
Solve For MNarmal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 020000 fum
Diameter 050 n
Discharge 042 fiys
Results \
MNormal Depth 014 #
Flow Area 004 R
Wetted Perimeter 055 1
Top Width 045
Critical Depth 033
Percent Full 276 %
Critical Siope 0.00938 M
Velocity 950 Ws
Velocity Head 140 It
Specific Energy 154 1t
Froude Number 533
Maodmum Discharge 270 M¥s
Discharge Full 251 s
Slope Full 0.00560 N
Flew Type SuperCritical
GVF Input Data
Downstream Depth 000 n
Length 000 R
MNumber Of Steps o
GVF Output Data
Upstream Depth 000
Profile Description
Profile Headloss 000
Average End Depth Over Rise 000 %
MNormal Depth Over Rise 764w
Downstream Velocity Infinity  fi/s
Upstream Velocily Infinity  fi's
Benlley Systems, Inc. Haestad Methods Solution Center FlowMaster [08.01.058.00]

THIZ006 1:43:27 PM 27 Slemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 aof 2



Los Coches - 6-inch PVC Retaining Wall Pipe

GVF Output Data

MNormal Depth
Critical Depth
Channel Slope
Critical Slope

014

033
0.20000 fumn
0.00338 N

THZ2006 1:43:27 PM

Bentley Systems, Inc. Haestad Methods Solution Genter
27 Slemons Company Drive Sulte 200 W Waterlown, CT 06785 USA +1-203-TE5-1666

FlowMaster [08.01.058.00]
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LOS COCHES TFM
ANTONIO 2051 14
JULY 6. 2006

LOS COCHES TPM
SIZING PROPOSED DETENTION BASIN

Per the California Stormwater Quality Association (CASQA) Stormnwater Best
Management Practice (BMP) Handbook — New Development and Redevelopment SE-2
Detention Basin fact sheets, the volume of a Detention Basin is the product of the
contributing areas and 85 percent of the annual runoff for the proposed site. The total
drainage area contributing to proposed detention basin is 0.42 acres or 18213 square feet
(sq.ft.). Per San Diego County 85" Percentile Isopluvials Draft 8/7/2006 for the
proposed site is 0.7 inches or 0.0583 feet.:

Volume (V) = Area * 85% Annual Runoff
V=0.18213 sq ft * 0.0583 fi
V =1062.4 cubic feet

Also, option 2 of the Detention Basin fact sheet states that detention basins shall have at
least a capacity equivalent to 3,600 cubic feet (cu.fi.) of storage per acre draining into the
proposed detention basin. Therefore, 0.42 acres shall have 1512 cu.ft. of storage. Since
1512 cu.fi. is greater than 1062.4 cu.ft, the storage capacity of the proposed detention
basin shall be V=1512 cubic feet.

Per the Detention Basin fact sheet, the length of the proposed detention basin shall be
twice the width and the depth shall be no less than 3 feet. For the volume of 1512 cu.ft,
determined above, the detention basin shall be of the following dimensions:

Length = 32 feet
Width = 16 feet
Depth = 3 feet



San aege County
B30 Percentile Isapluvials
Tiealt BA720073
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