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INTRODUCTION:

This report has been prepared to satisfy the County of San Diego’s requirement fora
preliminary drainage study to be submitted with all proposed Tentative Parcel Maps.

The Tentative Map this report is based on is a proposed 4-lot subdivision with a
remainder parcel in the office of the County of San Diego. Parcel 4 is currently being
developed with a single family residence and grading plan submitted independent of this
report and the TPM. The subject Assessors Parcel Number is 172-014-38. The County
TPM number is TPM 20835. Ralph Gonzales Consulting, 310 State Place, Escondido,
CA has prepared the subject Tentative Map.

The purpose of this report is to identify potential impacts related to development of the
subject property. This report does not contain the necessary detailed hydrology and

. hydraulic calculations necessary to construct facilities shown on the Tentative Map, it
does however, include estimated calculations to demonstrate the feasibility of the
proposed development.

The proposed development has been designed around existing water courses currently
traversing the property. Improvements to these water courses are not currently proposed
as part of this development. Improvement plans for Valley of the Kings Road and the
drainage culverts at the intersection of Gopher Canyon Road and Valley of the Kings
Road were prepared by Crew Engineering and Surveying in conjunction with TPM
17567. These improvements were completed between the time of the initial submittal of
this TPM and the 4™ revision date.
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PROJECT DESCRIPTION:

The subject property is located on the northerly side of Gopher Canyon Road just east of
Valley of the King Road. The County Assessors Parcel Number is 172-014-38-00. A
Vicinity Map showing the approximate location of the site is shown below.

T MAPQUES TS

e .
© 2004 MapQuest.com, Inc.; © 2004 NAVTEQ

VICINITY MAP — NO SCALE

‘The subject property is approximately 14.62 acres in size and is proposed to be
subdivided into 4 residential lots with a remainder parcel.

Elevations on the site range from approximately 704 feet at the highest point on the
southerly property line to approximately 500 feet near the northeasterly corner of the
property. On-site topography used for the preparation of this report was taken from the
Ralph Gonzales Consulting Tentative Map. Offsite topography used for tributary runoff
calculations was taken from San Diego County’s 200-scale Floodplain Maps. Portions of
the 200-scale maps are attached as Exhibit “A”.

The project will take access off Valley of the Kings Road which was improved as part of

the improvement plans prepared for PM 12858. These improvement plans and
corresponding drainage studies were prepared by Crew Engineering and Surveying.
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100-Year Floodplain

100-Year Floodway

The exhibit above shows the 100-year floodway and floodplain for the conveyance
system on the southerly side of Gopher Canyon Road adjacent to the site. The map was
taken from the SANDAG site.

Tributary areas flowing into this basin exceed 400 acres in size, Due to the minimal
runoff increases from development, the proposed development will not significantly
increase the water surface elevation of the existing drainage system during a 100-year
storm event. '

The channel shown above along the northerly property line was determined to convey
408 cfs during a 100-year storm event as described in the drainage study prepared by
Crew Engineering and Surveying in conjunction with the preparation of the Valley of the
Kings Road improvement plans. The existing crossings just east of the proposed Valley
of the Kings Road was removed and replaced with two new 60 pipes under the Valley of
the Kings Road.
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PROJECT SOILS:

Soil types for the subject site are not known, therefore Soil Type D was assumed for all
calculations. The soils map from the County Manual shows soils on the site vary
between soil group’s C and D. A portion of the map is shown below. The entire map is
included in the index.

Legend
Soil Groups
[ croua
- Group B
Group C
Group D
Undetermined
Data Unavailable
METHODOLOGY:

Drainage basin maps were prepared using 200-scale San Diego County Floodplain Maps
topographic maps and the tentative map prepared by Ralph Gonzales Consulting.

Rational Method and Modified Rational Method calculations outlined in the San Diego
County Hydrology Manual dated June 2003 are used to estimate 100-year runoff
quantities for existing watershed basins tributary to the site as well as pre and post
development onsite basins.

Hydraulic calculations using Mannings Equation (Q=1.486/n*A*R"2/3*S"1/2) are used
to estimate inundated cross sections of natural swales traversing the site and to estimate
sizing requirements for storm drain facilities being installed as part of the proposed
development. ’
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HYDROLOGY:

The Rational Method (Q = CIA) and Modified Rational Method is used to calculate
runoff quantities for the drainage basins. Q is the amount of runoff expressed as cubic-
feet per second. C is the runoff coefficient, 1 is the rainfall intensity, and A is the acreage
of the drainage basin.

Runoff coefficients were estimated from Table 3-1 in the San Diego County
Hydrology Manual.

Intensity calculations are based precipitation isopluvials and times of
concentration/Duration (D). Using Rational Method calculations, Intensity (I) =
7.44 PD™%* Pgis estimated using precipitation isopluvials from the San Diego
County Hydrology Manual and are included in the appendix. Times of
concentration/Duration are estimated using Table 3-2, Figure 3-3, and Figure 3.6
of the San Diego County Hydrology Manual, or they are calculated using other
identified techniques.

Areas used in runoff calculations were estimated by using the 200-scale County
Floodplain Maps and the attached Tentative Map.

Using P6 = 3.5 in/hour Therefore P6/P24=.58 ; within range (.45-.65)
P24=6.0

Duration for offsite basins are calculated for each basin by using Figure 3-4 and adding
an initial Tc of 6.4 minutes from Table 3-2 (assuming 10% slope, 100’ for the length of
travel, and an LDR land use) to the calculated Tc from Figure 3-4.

Intensity, I= 7.44 PeD ™%
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PRE DEVELOPMENT

As previously mentioned, the report prepared by Crew Engineering and Surveying shows
a Q of 408 cfs is conveyed in the channel along the northerly property line from mainly

offsite tributary areas.

Upstream pre and post development runoff quantities are unchanged due to development
of the subject property. Increases in downstream runoff quantities are negligible due to
the large tributary areas draining to, and through, the site.

Offsite areas to the south as well as onsite basin calculations are shown below. A map
with corresponding basin identification letters is included in the appendix. Pre-
development Runoff calculations for the corresponding basins are:

Sub-
Basin

Al
Bila
B2a
A2
B1b
B2b

B3

Area
(acre)

3.40
210
0.78
7.70
3.00
3.20

2.51

P6

3.50
3.50
3.50
3.50
3.50
3.50

3.50

Delta

160
168
148
155
85

110

65

H (ft)

L (ft)

780
370
340
993
432
556

540

Tc

8.82
7.40
7.36
10.51
8.32
8.74

9.37

Confluence of independent flows (@A2 & B3) gives Q=58.58cfs

Rainfall
Intensity
(in/hr)

6.39
7.16
7.19
571
6.63
6.43

Confluence of independent flows (@B1b and B2b) gives Q=26.87cfs and T¢=8.32min
5.99

Runoff
Coef. Q's (cfs)

0.46 10.00
0.46._ 6.91

0.46 2.58
0.46 29.16
0.46 15.56
0.46 11.78

0.46 32.74
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POST DEVELOPMENT

As can be seen from the TPM and attached basin maps, several offsite areas drain
through the site and proposed development area. Runoff from these areas will be
collected and directed around development area and released to continue on their natural
drainage path towards the channel along the south side of Gopher Canyon Road.

The chart below shows the increase in runoff due to development for basins 3-11 as

shown on Post Development Exhibit 1. Conservatively summing these basins together
gives an increase in runoff due to development of 4.31 CFS.

Pre Dev Post

Basin A (acre) Cc Dev C Tc | Pre Q Post Q Delta Q
3 0.25 0.46 0.8 g.2 6.22 0.72 1.24 0.53
4 0.39 0.46 0.8 9.2 6.22 1.13 1.96 0.84
5 0.25 0.46 0.8 9.2 6.22 0.72 1.24 0.53
6 0.18 0.46 0.8 9.2 6.22 0.52 0.91 0.39
7 0.20 0.46 0.8 9.2 6.22 0.58 1.00 0.43
8 0.09 0.46 0.8 92 6.22 0.26 0.46 0.19
9 017 0.46 0.8 9.2 6.22 0.49 0.86 0.37

10 0.18 0.46 0.8 9.2 6.22 0.52 0.90 0.38
11 0.32 0.46 0.8 9.2 6.22 0.90 1.57 0.67
Sum Delta

Q= 431cfs
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Because runoff travel times are not anticipated to vary drastically between pre and post-
development, a simple calculation showing increases in runoff for the developed areas is
performed to determine post-development increases. The following table shows on-site
basins corresponding to development areas of Parcel 1,2 and the remainder parcel that
drain to the newly created common driveway. Runoff at the driveway confluence of
parcel 2 and Remainder will join the offsite flows being conveyed via the brow ditch
between the common driveways where it will be discharged through the proposed pipe
and into the natural vegetated swale located on Parcel 1 leading to the proposed vegetated
swale. Runoff from the development area of parcel 1 will be conveyed via the proposed
common driveway to Valley of the Kings Road where it will travel northerly and be
discharged into the proposed vegetated swale. A graphic showing these basins is included
as Post Development Exhibit 2

Use HDR land use for post dev as assumption that 80% imperv area
Ti=4.7 @1% slope on pad, ignore travel time in dwy-use 5 min.

Basin A (acre) Pre Dev C Post Dev C Te i PreQ PostQ DeltaQ
(nodes)
Parcel
2&rem
Q100 R-S-T 0.39 0.46 .08 92 922 167 2.91 1.24
Qwg R-S-T 0.39 0.8 0.2 0.06
Parcel 1
Q100 U-V-wW 0.38 0.46 0.8 92 6.22 1.08 1.89 0.80
Qwg U-V-W 0.38 0.8 0.2 : 0.06

Runoff from the pad portions of Parcel 1,2,3 and the Remainder shown as basin 1,2,3 and
4 will be directed away from proposed structures and discharged from the pad area via a
rip-rap energy dissipater where they will join offsite flows being conveyed through the
property. Runoff from these 4 development areas (using a C value of .57 (40%
impervious — Soil type D) and an initial Tc of 8.4 (Table 3-2, MDR land use, 1% slope)
are calculated in the table below. A graphic showing these basins is included as Post

Development Exhibit 3
85th percentile calc's
Rainfall
Area Runoff Intensity
Basin (acre) Coef. 1 (Q100) Q100 (in/hr) Flow-based Q's (cfs)
9 0.17 0.57 6.23 0.61 0.2 0.020
7 0.20 0.57 6.23 0.72 0.2 0.023
5 0.23 0.57 6.23 0.82 0.2 0.026
3 0.22 0.57 6.23 0.80 0.2 0.026
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A calculation to determine the increase in runoff due to development at the confluence of
flows generated on-site and traveling through the site and the flows being conveyed in the
channel adjacent to gopher canyon is shown below.

Flow in the channel as calculated by the Crew Engineering & Surveying report = 408 cfs
Pre-Dev flow (on-site & basins conveyed through site from the south) =59.62 cfs
Post-Dev flow (on-site & basins conveyed through the site from the south)=63.93 cfs

Confluence of pre-development flows:

Q1=59.62 cfs Q2 =408 cfs
1=15.62 in/hr 1=2.84 in/hr
Tc=10.77 min Tc =29 min

Q12 =59.62 + (10.77/29) * 408 = 211.14 cfs
Q21 = 408 + (2.84/5.62) * 59.62 = 438.13 cfs

Confluence of post-development flows:

Q1=63.93 cfs Q2 =408 cfs
1=15.62 in/hr 1=2.84 in/hr
Te=10.77 min Tc =29 min

Q12 =63.93 +(10.77/29) * 408 = 215.45 cfs
Q21 =408 + (2.84/5.62) * 63.93 =440.31 cfs

Therefore the increase in runoff due to development after confluence of the 2 basins is
2.17 cfs.
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Pipe flow calculations:

Offsite tributary areas A1, Bla, and B2a are unchanged due to development of the
property. Onsite areas A2, B1b, B2b, and B3 are minimally impacted due to
development of the site. Increases in runoff are minimal due to the size of the basins and
limited development areas within the basins. The TPM has been designed such that
natural flow paths are generally retained within the site.

As can be seen from the TPM and exhibits included and attached basin maps, several
offsite areas drain through the site and proposed development area. Runoff from these
areas will be collected and directed around development area and released to continue on
their natural drainage path towards the channel along the south side of Gopher Canyon
Road.

Post Development flows directed to the proposed pipe on parcel 3 were calculated to be
Q100=28.63 cfs. Using the headwater depth for pipe culverts chart included, it was
calculated that a 24” diameter pipe with a headwater depth of 4.4 feet allows the
proposed flows to be conveyed through the pipe. The specific design of the pipe (slope,
etc) to convey the flow should be calculated with the preparation of the grading and
improvement plans for the proposed development.

Post Development flows directed to the proposed pipe under the common driveway
between parcel 2 and the remainder parcel were calculated to be Q100=13.29 cfs. Using
the headwater depth for pipe culverts chart included, it was calculated that a 18” diameter
pipe with a headwater depth of 3.45” allows the proposed flows to be conveyed in the

pipe.
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Vegetated swale calculations:

The proposed vegetated swale at the intersection of Valley of the Kings Road and Gopher
Canyon Road is intended to be a treatment control BMP for the proposed driveways and
pad area of Parcel 2 and the remainder parcel. The calculated runoff flow volume
required to be treated was calculated above to be .06 cfs. The proposed swale will be
trapezoidal channel approximately 300 feet in length with a longitudinal slope of 2%. The
specific width and design of the swale should be determined with the preparation of the
grading and improvement plans for the proposed private driveway.

" The vegetated trapezoidal swale with a width of 4 feet, 3:1 side slopes and a flow depth
of 3.4 feet can convey approximately 62 cfs using the CASQA design parameters of
n=25. Travel time in the swale with these characteristics will be approximately 3.2
minutes. 100-Year Storm Calculations are shown below:

1.486ar*2/3s*1/2

trap channel 3:1 side slopes
a 48.28 :
p 255 b 4
r 1.893074 d 34
s 0.02 a 48.28
r"2/3 1.530307 p 25.5

sh/2 0.141421

n 0.25
Q 62.11
Velocity 1.29

The same channel can convey the calculated water quality flows with a depth of flow
equal to .37’ and a velocity of .38 fps. Travel time in the swale with these characteristics
will be approximately 11 minutes.

Water Quality Calculations are shown below:

RI0/07

1.486ar"2/3s"/2
trap channel 3:1 side slopes

a 1.8907

p 6.3 b 4
r 0.298214 d 0.37
s 0.02 a 1.8907
r2/3 0.44636 p 6.3
sM/2 0.141421

n 0.25

Q 0.71

Velocity 0.38




Summary & Conclusions:

The proposed development will have little impact on the existing drainage systems surrounding and
traversing the property. On-site development has been limited such that the majority of the property
remains undeveloped. The entire site drains to the north and runoff from the site, and tributary areas,
is conveyed to a ditch along the south side of Gopher Canyon Road. The increase in runoff from the
proposed development area is minimal compared to the large tributary areas currently draining
through the site. The proposed project will not substantially alter the existing drainage patterns of
the site or drainage facilities adjacent to the site.

Runoff conveyed through the site tributaries south of the property (and generated on-site from
development areas) will be directed around development areas and discharged via rip-rap energy
dissipators where they will return to their natural pre-development flow patterns. As pre-
development flow patterns are generally maintained, substantial erosion or sedimentation is not
anticipated due to development of the site. ’

The 60” CMP pipes being installed with the improvement plans for Valley of the Kings Road are
designed to convey 408 cfs as identified in the referenced reports. The conservative estimate of an
increase in runoff due to the proposed development of the site of 4.31 cfs represents an increase in
runoff of approximately 1.1%. Due to the differing times of concentration for the on-site flows and
the 408 cfs conveyed in the channel adjacent to Gopher Canyon, confluence calculations were
performed to show total increase in flows due to development. Confluence calculations for flows
discharging from the site joining the existing 408 cfs show an increase in pre and post-development
flows of 2.17 cfs. This increase of 2.17 cfs represents an increase of .053%. Using the Headwater
Depth chart included in the appendix, the increase in headwater due to development for the Valley of
the Kings Road under-crossing is approximately .15°. A review of the improvement plans for the
crossing shows a minimum of 1” exists between the proposed head water and the berm for the road.
Therefore, the system currently proposed for the crossing is adequate to convey increases in runoff
due to proposed development. Increases in runoff due to the development of the site will not
substantially increase the rate or amount of surface runoff generated on-site. The downstream
existing facilities are adequate to convey increases in runoff due to development of the site and
flooding is not anticipated as a result of the sites development.

The PCC spillway at station 1+61 as shown on the Valley of the Kings Road improvement plans will
be modified slightly to address water quality as referenced in the Storm Water Management Plan.
The spillway should be relocated to approximately station 2+00 and runoff should be directed
through a vegetated swale prior to being discharged to the existing channel along Gopher Canyon
Road. The swale should be constructed with a maximum longitudinal slope of 2%. Due to the flat
nature of the swale and installation of rip-rap at the termination of the swale, velocities exiting the
channel will be low. The swale will increase travel time, allow for infiltration and the rip-rap will
discharge into the existing channel therefore erosion potential through natural areas will be
eliminated and peak increases in runoff will be reduced. Details of the construction of the vegetated
swale will be included with the grading plans for the proposed private road.

The development portions of the site are located outside the mapped flood hazard areas and the
proposed development will not place housing within the flood hazard area as shown on the TPM.
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Calculations / Exhibits
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San Diego County Hydrology Manual ‘ Section: 3
Date: June 2003 Page: 120f 26

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 (L)) 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. post peV. TL

Table 3-2

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

Element* | DU/ | 5% 1% 2% |/ 3% 5% 10%

Acre |Ln | T Ly |Ti |Ly|T Alw [T L [T |Ly |T,
Natural 50|132] 70 | 12.5| 85| 104 | 100103 | 100 ] 87| 100] 6.9
LDR 1| s0{122]70|115) 85| 1d0]100| 95]100]80]100] 64
LDR |2 | s0|11.3] 70105 |¢85] 92} 100| 88]100] 7.4]100] 58
LDR |29 |50]107| 70[100]| 85| 88| 95| 81]100] 7.0 100] 56

MDR 4.3 501102} 70| 96| 8 | 81| 95| 7.8|100/6.7]|100] 5.3

MDR 7.3 501 92| 65| 84 8| 74| 95| 7.0[100{6.0]100] 4.8

MDR 109 | 50| 87| 65| 79[ 80| 69| 90| 6.4[100| 5.7|100| 4.5

MDR 145 1 50| 82| 65| 74| 80| 65( 90| 6.0!100/ 5.4 {100 | 4.3

HDR 24 50| 67| 65| 61| 75| 5.1| 90| 49| 95|43]100] 3.5

HDR 43 50| 53/65! 47| 75| 40| 85| 38| 95|3.4]100]2.7

N. Com 50| 53|/ 60| 45| 75| 40| 85| 38| 95|34]100]| 27
G. Com 50 47160| 41 75| 36| 8| 34| 90[29|100]| 24
O.P./Com 50| 42160f 37| 70| 3.1] 8] 29| 90]26]100] 22
Limited 1. 50| 42] 60| 37|70 31| 80| 29| 902610022
General 1. 501 37/ 60] 32]70f 27| 80| 26| 90]23/100] 1.9

*See Table 3-1 for more detailed description —
TRAN TPM 70536

3-12
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EQUATION
AE Te = (11.91.3)0385 L— EQUATIoNL USED

Feet . =T
AE . M SPAEAN SHEET CAY
e 5000 Tc = Time of concentration (hours)
= L = Watsrcourse Distance (miles)
4000  AE = Change In elevation along
—~ effective slope line (See Figure 3-5)(fest)
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SOURCE: California Division of Highways (1941) and Kirpich (1940)
FIGURE
Nomograph for Determination of
Time of Concentration (Tc) or Travel Time (T1) for Natural Watersheds 3_4
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