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JENKING PROPERTY TPM Preliminary Hydrology Study

1. INTRODUCTION

1.1 Purpose of Study

This study provides hydrologic and hydraulic analyses in support of Tentative Parcel Map 21023
(APN # 132-220-18), which is located in Pauma, California in the County of San Diego. The
proposed site development consists of two parcels on approximately 10.35 acres, construction of
one single family residence pad; a driveway; private waterline and dry utilities; septic tanks and
drain fields. This study evaluates onsite and offsite drainage patterns for both existing and
proposed conditions.

Hydrologic and hydraulic calculations were performed using methodologies defined in the
County of San Diego Hydrology Manual (June 2003). First, watershed boundaries, points of
flow concentrations and land uses were established. This data was then entered into hydrologic
modeling software and 100-year peak flows were calculated. Finally, hydrology exhibits were
prepared to illustrate the model parameters and hydrologic characteristics of the existing and
proposed conditions.

1.2 Scope

This study involves the hydrologic analysis of an approximately 29-acre watershed, which is
divided into two major sub-basins (designated as west and east). The Jenkins Tentative Parcel
Map encompasses 10.35 acres of which approximately 9 acres are included in this watershed.
The remaining 1.35 acres of the Jenkins property discharges directly into a tributary of Yuima
Creek. Existing and proposed development peak runoff values for the 100-year peak flows were
determined for the project site using the Rational Method. The 100-year proposed condition
flows will be used to size onsite drainage ditches and culverts. A site visit was performed to
verify and document existing hydrologic characteristics and hydraulic structures.

2. DESCRIPTION OF WATERSHED
2.1 Area Characteristics

_The project site is located on Quail Drive, in the unincorporated area of Pauma, off of State
Route 76 and Rincon Rancho Road. The existing site is comprised of orange groves. The
surrounding area is mainly agricultural fields and groves combined with low density residential.
See Vicinity Map.

Surface runoff from the contributing watershed sheet flows southwesterly along two major sub-
basins parallel to Quail Drive. The topography is similar to an alluvial fan and flows between
Yuima Creek to the south and a tributary to Yuima Creek to the north. Once runoff reaches
Yuima Creek, it is conveyed southwesterly where it eventually discharges into the San Luis Rey
River, approximately 2.3 miles downstream.

2.2 501l Type

The San Diego County Soils Interpretation Study Map for Boucher Hill was used to determine
Hydrologic Soil Groups for the watershed. Soil groups A and B were used for all areas in this
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study. Soil groups shown on the County Map wete digitized and overlain onto the drainage
boundaries,

2.3 Land Uses

The existing site is comprised of orange groves over two parcels. Parcel 2 also includes an
existing trailer on a graded pad. The site and contributing watershed have a land use designation
of Multiple Rural Use (1.0 DU/4, 8 & 20 acres) according to the County of San Diego Pala-
Pauma Subregional Area Land Use Map.

The proposed improvements include: construction of one single family residence pad on Parcel
1; new driveway from Quail Drive to pad; private waterlines and dry utilities; septic tanks and
septic drain fields for proposed home (Parcel 1) and existing trailer (Parcel 2).

The proposed project will not significantly alter the overall drainage patterns on the site. Runoft
will continue to sheet flow southwesterly parallel to Quail Drive and eventually discharge into
Yuima Creek.

The proposed project will construct one new residential lot. The runoff coefficient is 0.32 for the
existing watershed based on the guidelines within the hydrology manual. These values represent
low-density (1.0 dw/ac or less) residential land uses. The proposed graded pad is 0.20 acres,
therefore a runoff coefficient of 0.48 (medium-density residential, 7.3 du/acre or less) is
appropriate. A runoff coefficient of 0.87 was used for the driveway with some adjacent
landscaping.

2.4  Topography

We used one-foot contour mapping for the onsite portion of the project site. However, this
topographic information does not extend far enough to the northeast to capture the entire
watershed boundary Iimits. As such, we used the 17=200" orthotopo mapping from the County
of San Diego for areas outside the project limits.

3. METHODOLOGY

3.1  Modified Rational Method
Per the County of San Diego Hydrology Manual (dated June 2003) for watersheds less than one
square mile with stream junctions, we used the modified rational formula, as excerpted below.
Computer calculations were prepared using CIVILDESIGN Rational Method Hydrology
Program. The calculations are included in Appendix II.
From the Hydrology Manual, this method is as follows:

Use the Rational Formula Q = CIA where:

Q is the peak rate of flow in cubic feet per second.
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b

2)

3)

C is a runoff coefficient expressed as that percentage of rainfall that becomes
surface runoff.

1 is the average rainfall intensity in inches per hour for a storm duration equal to
the time of concentration (T,) of the contributing drainage area.

A is the drainage area in acres tributary to design point.

Runoff Coefficient, C

Table 3-1 lists the estimated coefficient for each type of land use. Multiply this
coefficient by the percentage of the total area included in that class. The sum of
the products for all land uses in San Diego County is the weighted runoff
coefficient.

Rainfall Intensity, 1

Intensity - duration - frequency curves applicable to all areas within San Diego
County are given in Figure 3-1.

Time of Concentration, Tc

The time of concentration for initial areas was determined using the maximum
overland flow length per Table 3-2 of the hydrology manual. The initial time of
concentration was obtained using Figure 3-3. Where distances for initial areas
were greater than those listed in Figure 3-3 the Kirpich formula was used to
determine the time for the remaining distance and the time was added to the initial
time of concentration. The time of concentration between nodes is calculated
using Manning’s equation for open channels.
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4. RESULTS
4.1 Rational Method

The results of the existing and proposed condition analyses are summarized in Table 4.1.1 below.
The West Sub-Basin represents the contributing drainage area that flows to the southwest corner
of the study area. The East Sub-Basin represents the contributing drainage area that flows to the
southeast corner of the watershed. The node numbers, watershed boundaries, and drainage
systems discussed in this section are shown on the maps located in Appendix IIL

Table 4.1.1 — Rational Method Resulis

Existing Proposed
Location Area (Acre) 100-Yr Flow Area (Acre) 100-Yr Flow
(cfs) {cfs)
West Sub-Basin 21.94 34.7 ' 21.94 34.7
East Sub-Basin 7.10 11.5 7.10 12.0
TOTAL 29.04 46.2 29.04 46.7

As shown in Table 4.1.1, there is less than a 5% increase of flow in the east sub-basin due to the
proposed improvements. This increase can be attributed to the increase in impervious area from
the graded pad and the proposed driveway. These improvements are consistent with the land use
designation of 1 DU per 4 acres as shown on the County Land Use Map (Parcel 1 is 5.10 acres).
This minor increase in storm runoff is insignificant when cormpared to the total contributing
watershed to Yuima Creek.

4.2 Swale Calculations

The proposed onsite swale has adequate capacity 1o convey the proposed 100-year peak
discharges (see Arca 14 on Proposed Conditions Drainage Map). There is also a proposed
vegetated swale that is designed to treat stormwater runoff from the proposed paved areas within
the project boundaries. Swale design flow calculations are included in Appendix Il

5. CONCLUSION

There will be an approximately 5% increase in 100-year peak flows due to the proposed project.
Underground detention is proposed for each lot to mitigate this increase. Based on our site visit
and proposed mitigation, we do not anticipate any increased impact to downstream watershed
conditions as a result of this project. The proposed project will not substantially alter the existing
drainage pattern of the area or substantially increase the rate or amount of surface runoffin a
manner that would cause either substantial erosion or substantial siltation on- or off-site.
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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.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (Ly)
& INITIAL TIME OF CONCENTRATION (1)

Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre | Ly | T Eav | T v [ T; Ly | T Ly |Th (Lm | T
Natural 501132 70112.5) 85[10.91100(1031100| 871100 6.9
LLDR | 501122 701115 85 110.01100| 951001 8.0 100 | 64
LDR 2 1 50]113] 701105 85| 9.21100| 881100 7.4| 100 5.8
LDR 29 5011071 70100} 85| 88| 95| 811001 7.0|100] 5.6

MDR 4.3 501102 70| 96 80| 81| 95| 7.8|100; 6.7]100 | 5.3

MDR 7.3 50, 92| 65| 84, 80| 74| 95| 7.0|100 6.0]100 4.8

MDR 109 | 50 87| 65| 79| 801 69| 90| 64]100]57]100]45

MDR 145 1 50] 821 65| 74| 8 65| 9] 60]100|54100143

HDR 24 50 671 65| 61] 751 5.1 9] 49| 95143110013.5

HDR 43 501 531 65| 47 75| 40| 8| 38| 95:341100,2.7

N. Com 50| 53| 601 45| 75| 401 85| 38| 95134110027
G. Com 50 47| 601 41| 751 361 85| 34! 90129110024
0.P./Com 50| 42| 604§ 37| 70 3.1 80| 291 90]26|100;22
Limited 1. 50| 421 60] 371 70| 3.1] 80| 291 90126106022
General L 501 371601 321 70| 2.7] 80| 2.6 9 123]100]| 19

*See Table 3-1 for more detailed description

3-12
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APPENDIX 1I: CALCULATIONS




Rational Method Calculations




San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, {(¢)19%1-200% Version 7.5

Ratiocnal method hydrology program based on

3an Diego County Flood Control Division 2003 hydrolcgy manual
Raticonal Hydreology Study Date: 01/27/07

JENKINS PROPERTY TPM

100-YEAR STORM, EXISTING CONDITIONS

WEST SUB-BASIN

JENKINSW100EX

ok Hydrelogy Study Control Information *#*# ks

Rational hydrology study storm event year 1is 106.0
English (in-1b) input data Units used

Map data precipitation entered:

¢ hour, precipitation{inches} = 4.500
24 hour precipitation({inches} = 10.000
P6/P24 = 45.0%

San Diego hydrelogy manual 'C' values used

e e e S SO L S OS2 O 0 S A0 S SEVUIE S 30 N S PN WS S0 NN N MRS W U A N N T SRR N A S B SR A SR MUAN AN NSNS
Process from Point/Station 1.000 to Point/Station 2,000
**%+% TNTITIAL AREA EVALUATION #**#*%*

Decimal fraction soill group A = 0.000

Decimal fraction soil group B = 1,000

Decimal fraction soil group C = (.000

Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL ]

{1.0 DU/A or Less )

Imperviocus value, Ai = 0.100

Sub-Area C Value = 0.320

Initial subarea total flow distance = 100.000(Ft.)

Highest elevation = 2215.000(Ft.}

Lowest elesvation = Z1%8.000({Ft.)

Elevation difference = 17.000{Ft.}) Slope = 17.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 (F&)

for the top area slope value of 17.00 %, in a development type of
1.0 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 5.46 minutes

TC = [1.8*%{1.1-C)*distance({Ft.}".5)/(% slope”{1/3)]

TC = [1.8%{1.1-0.3200}*{ 100.000~.5)Y/( 17.000"(1/3)}1= 5.46
Rainfalill intensity (I} = 11:.202(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA} is C = 0.320
Subarea runoff = 0.215(CF3)

Total initial stream area = G.060(Ac.)

o N S o a0 S I S A S T S O o O O T T R
Process from Point/Station 2.000 to Point/Station 3.000
C oAk kR TMPROVED CHANNEL TRAVEL TIME ***%

Upstream point elevation = 2198.000(Ft.)
Downstream point elevation = 2098.000(Ft.)



Channel length thru subarea = 500.000(Ft .

Channel base width = 0.0006 (FL.)}

Slope or 'Z' of left channel bank = 10.000

S8lope or 'Z' of right channel bank = 10,000

Estimated mean fiow rate at midpoint of channel = 2.963(CF8)
Manning's 'N' = 0.040

Maximum depth of channel = 1.000(Ft.)

Flow(g} thru subarea = 2,963 (CFS}

Depth of flow = C.263(Ft.}, Average velocity = 4.282(Ft/s)
Channel flow top width = 5.260({Ft.)

Flow Velocity = 4,28 ({Ft/s)

Travel time = 1.95 min.

Time of concentration = 7.41 min.

Critical depth = 0.352(Ft.)

Adding area flow to channel

Decimal fraction scil group A = (.000
Decimal fraction scil group B = 1.000
Decimal fraction soill group C = 0.000
Decimal fraction soil group D = (.000

[LOW DENSITY RESIDENTIAL ]
(1.0 DU/A or Less )

Inpervious value, Al = 0.100

Sub~Area C Value = (0,320

Rainfall intensity = 9.202(In/Hr} for a 100.0 year storm
Effective runoff coefficient used for total area

(O=KCIA) is C = (0.320 Ca = 0.611

Subarea runoff = 5.409(Crs) for 1.850{Ac.)

Total runoff = 5.624{CF8) Total area = 1.910(8c.}
Depth of flow = 0.335(Ft.), Average velocity = 5.027(Ft/3)
Critical depth = 0.457(Ft.)

o A 1 o T 1 S N U S S AL S S O JOU E S N S N N N Y M A SO AP 8 W A8 5 B RN N M
Process from Point/Station 3.000 to Point/Station 4,000
#+ %% TMPROVED CHANNEL TRAVEL TIME *%*%*

Upstream polint elevation = 2098.000(Ft.)

Downstream point elevation = 1B60.000{Ft.)

Channel length thru subarea = 1788.000{(Ft.)

Channel base width = 0.000(Ft.)

Slope or '2' of left channel bank = 10,000

Slope or 'Z' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 16.836(CF3)
Manning's 'N' = (.040

Maximum depth of channel = 1.000(Ft.}

Flow(g) thru subarea = 16.836{CFS)

Depth of flow = 0.545(Ft.}, Average velocity = 5.676(Ft/s)
Channel flow top width = 10.883{Ft.)

Flow Velocity = 5.68(Ft/s)

Travel time = 5.25 min.

Time cof concentration = 12.66 min.

Critical depth = 0.707({Ft.}

Adding area flow to channel

Decimal fraction soil group A = 1,000

Decimal fracticn soll group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group'D = 0.000

TLOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub~Area C Value = 0.270

Rainfall intensity = 6.513{In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

{(Q=KCIA)}) is C = 0.276 CA = 4.291

Subarea runoff = 22.325(CF8) for 13.630{hc.)

Total runoff = 27.950(CF3) Total area = 15.540 {Ac.)
Depth of flow = 0.659(Ft.}, Average velccity = 6.442(Ft/3)

Critical depth = 0.807{Ft.)



s s o T o O S St N S O T L T o e S o i o e A e i T ST S
Process from Point/Station 4.000 to Point/Station 5.000
wakw TMPROVED CHANNEL TRAVEL TIME #*%*%#

Upstream point elevation = 1860.000(Ft.)

Downstream point elevation = 1779.000{(Ft.}

Channel length thru subarea = 661.000{Ft.}

Channel base width = G.000({Ft.)

Siope or 'Z' of left channel bank = 10.000

Slope or "Z' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 30.504(CF3)
Manning's 'N' = 3.040 '

Maximum depth of channel = 1.00C(Ft.)

Flow{g) thru subarea = 30.504 (CFS5}

Depth of flow = 0.691{(Ft.), Average velocity = 6.384(Ft/s)
Channel flow top width = 13.825(Ft.}

Flow Velocity = 6.38({Ft/s)

Travel time = 1.73 min.

Time of concentration = 14.38 min.

Critical depth = 0.898(Ft.)

Adding area flow to channel

Decimal fraction soil group A 1.000

Decimal £fraction scil group B = 0.000

Decimal fraction soil group C 0.000

Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL 1
{1.0 DU/A or Less )

Inpervious value, Al = 0.100

Sub-Area C Value = 0.270

il

N

Rainfall intensity = 5.998({In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(C=KCIA) is C = ($.275 CA = 5.496

Subarea runoff = 5.010(CF8} for 4.400(Ac.)

Total runoff = 32.960(CFS3) Total ares = 20.000 (Ac.)
Depth of flow = 0.712(Ft.), Average velocity = 6.508 (Ft/s)
Critical depth = 0.922(Ft.}

R T I S TF = T S-S u SN B UL AR AN Y SR A O TS MU A N A FEAS S MURE AT S REO NS S
Process from Point/Station 5.000 to Point/Station 6.000
Fxdk TMPROVED CHANNEL TRAVEL TIME *#*#*%*

Upstream point elevation = 1779.000(Ft.)
Downstream point elevation = 1738.000(Ft.)
Channel length thru subarea = 350.000(Ft.;
Channel base width = 0.000(rt.}

Slope or 'Z' of left channel bank = 10.000

Slope or 'Z' of right channel bank = 10.000

Estimated mean flow rate at midpeoint of channel = 33.880({CFS)
Manning's 'N' = (3,040

Maximum depth of channel = 1.000(Ft )

Flow{qg) thru subarea = 33.880(CFSs)}

Depth of flow = 0.725(Ft.), Average velocity = 6.444 (Ft/s)
Channel flow top width = 14.502{Ft.}

Flow Velocity = 6.44(Ft/s)

Travel time = 0.91 min.

Time of concentration = 15.29 min.

Critical depth = 0.9238({Frt.)

Adding area flow to channel

Decimal fractionh soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL ]
{1.0 DU/A or Less 3
Impervious value, Ai = 0.100



Sub-Area C Value = 0.270

Rainfall intensity = 5.766(In/Hr}) for a 100.0 year storm
Effective runcff coefficient used for total area

(Q=KCIRA) is C = 0.274 CA = 6.019

Subarea runcff = 1.748{CF8) for 1.840(Ac.)

Total runoff = 34.708{(CFS} Tetal area = 21.940(Ac.)
bepth of flow = 0.732(Ft.), Average velocity = 6.483(Ft/s)
Critical depth = 0.945(Ft.)

End of computations, total study area = 21.940 {Ac.)






San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)19%1~2005 Version 7.5

Rational method hydrelogy program based on

San Diego County Flood Contrel Division 2003 hydrology manual
Rational Hydrology Study Date: 01/27/07

JENKTNS PROPERTY TPM

10G-YEAR 3TORM, EXISTING CONDITIONS

EAST SUB-BASIN

JENKINSE1Q00EX

e Hydrology Study Control Information **Fx+sxss=

Rational hydrology study storm event vyear is 106.0
-English ({(in~lb} input data Units used

Map data precilpitation entered:

& hour, precipitation{inches} = 4.500
24 hour precipitation(inches) = 10.000
-P6&/P24 = 45.0%

San Diege hydrelogy manual 'C' values used

I i o o e T o o o e SO T b O O O U B A O S O S A
Process from Point/Station 10.000 to Point/Station 11.000
Fohkk TNTTIAL AREA EVALUATION **#**

Decimal fraction soil group A = 1.000
Decimal fracticn soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D 0.000
{LOW DENSITY RESIDENTIAL 1

{1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub~Area C Value = 0.270

Initial subarea total flow distance = 100.000(Ft.)

Highest elevation = 2000.000(Ft.)

Lowest elevation = 1985.C00(Ft.)

Elevation difference = 15.000(Ft.) Siope = 15.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 (Ft}

for the top area slope value of 15.00 %, in a development type of
1.0 DU/A or Less

"In Accordance With Figure 3-3
Initial Area Time of Concentration

6.06 minutes

TC = [1.8%(1.1-C)*distance(Ft.}".5}/(% slope™{1/3})]
TC = [1.8%{1.1-0.2700)*( 100.000".5)/( 15.000~{1/3)]= 6.06
Rainfall intensity (I} = 10.476(in/Hr) for a 100.0 year storm

Effective runcff coefficient used for area (Q=KCIA) is C = 0.270
Subarea runcff = 0.141({CFS)
Total initial stream area = 0.050 (Ac.)

e B B o I o ik o il i R
Process from Polnt/Station 11.000 to Point/Station 12.000
*kFk TMPROVED CHANNEL TRAVEL TIME #k*%

Upstream point elevation = 1985.000{(Ft.}
Downstream point elevation = 1860.000(Ft.)



Channel length thru subarea = 915.000(Ft.)
Channel base width = 0.000(Ft.)

Slope or 'Z' of left channel bank = 10.000
Slope or 'Z' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 2.072/{(CF8)
Manning's 'N' = 0.040

Maximum depth of channel = 1.000({Ft.}

Flow{qg) thru subarea = 2.072{CFS)

Depth of flow = 0.247(Ft.), Average veloCclity = 3.3%94({Ft/s)
Channel flow top width = 4.841({Ft.}

Flow Velocity = 3.39(Ft/s)}

Travel time = 4.49 min.

Time of concentration = 10.55 min.

Critical depth = 0.305(Ft.)

Adding area flow to channel

Decimal fraction soil group A = 1.000

Decimal fracticn soll group B = (.000

Decimal fraction soil group C = (.000

Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL ]
(1.0 DU/A or Less )

I

Impervious value, Al = 0.100

Sub-Area C Value = (0.270

Rainfall intensity = 7.324 (In/Hr) for a 100.0 year storm
Fffective runoff coefficient used for total area

(C=KCIA) is C = 0.270 CA = 0.537

Subarea runoff = 3.794(CF3) for 1.940(Ac.}

Total runoff = 3.935(CFS) Total arga = 1.990 (Ac. )
bepth of flow = 0.314(Ft.}), Average velocity = 3.985(Ft/s)
Critical depth = 0.395(Ft.)

e R I i L L e
Process from Point/Station 12.000 to Point/Station 13.000
FrxE TMPROVED CHANNEL TRAVEL TIME **#*+*

Upstream point elevation = 1860.000(Ft.)

Downstream point elevation = 1775.000(FtL.)

Channel length thru subarea = 674.000(Fe.}

Channel base width == 0.000(Ft.)

Slope or 'Z2' of left channel bank = 10.000

Slope or 'Z' of right channel bank = 10.000

Egtimated mean f£low rate at midpoint of channel = 6.171(CFS)
Manning's 'N! = 0.040

Maximum depth c¢f channel = 1.000(Ft.)

Flow(g) thru subarea = 6.171 (CF5)

Depth of flow = 0.378(Ft.), Average velocity = 4.328({Ft/s)
Channel flow top width = T.503(Ft.)

Flow Velocity = 4.33({Ft/s)

Travel time = 2.60 min.

Time of concentration = 132.15 min.

Critical depth = 0.473(Ft.}

Adding area flow to channel

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction scil group D = §.000

[LOW DENSITY RESIDENTIAL ]

(L.0 DU/A or Less )

Impervicus value, Al = 0.100

Sub-Area C Value = (.270

Rainfall intensity = 6.356{In/Hr} for a 100.0 year storm
Effective runcoff coefficient used for total area

(Q=KCTIA) is C = 0.270 CA = 1.309

Subarea runoff = 4.,387(CFS) for 2.860{Ac.}

Total runoff = 8.323(CFS3) Total area = 4.850(Ac.}
Depth of flow = 0.422{Ft.}), Average velocity = 4,664 (Ft/s)

Critical depth = 0.531(Ft.)



e e o T O T T i T T T N N EC N JE T N U B B RUARS
Process from Point/Station 13.000 to Point/Station 14.000
*Ek*k TMPROVED CHANNEL TRAVEI TIME *¥*%

Upstream point elevation = 1775.000(Ft.}

Downstream point elevation = 1730.000(Ft.)

Channel length thru subarea = 360.000(Ft.)

Channel base width s 0.000(rt.)

Slope or 'Z' of left channel bank = 10.000

Slope or 'Z' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 9.954 (CF3)
Manning's 'N’ = (.,040

Maximum depth of channel = 1.000(F.)

Flow{qg}) thru subarea = $.954 (CFS)

Depth of flow = 0.453(Ft.), Average velocity = 4.861(Ft/s)
Channel flow top width = S.051(Ft.)

Flow Velocity = 4.86{Ft/s)

Travel time = 1.23 min.

Time of concentration = 14.38 min.

Critical depth = 0.570({Ft.}

Adding area flow to channel

Decimal fraction scoil group A = 1,000
Decimal fraction soll group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL 1
(1.0 DU/A or Less )

ITmpervious value, Ai = (0,100

Sub~Area C Value = 0.270

Rainfall intensity = 5.998(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) 1s C = 0.270 CA = 1.917

Subarea runoff = 3.176{CF5; for 2.250(Rc.)

Total runcoff = 11.498(CFS) Total area = 7.100{Ac.}
Depth of flow = 0.478(Ft.}), Average velocity = 5.039(Ft/s)
Critical depth = 0.605({Ft.)

nd of computations, total study area = T.100 (Ac.)






San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, {c)1991-2005 Version 7.5

Rational method hydrology program based on

San Diego County Flood Contrel Division 2003 hydrclogy manual
Rational Hydrelogy Study Date: 01/28/07

JENKINS PROPERTY TPM

100-YEAR STORM, PROPOSED CONDITIONS

WEST SUB-BASIN

JENKINSWIO00PR

A ek Hydrology Study Control Information **¥riwkrik

Rational hydrology study storm event year is 100.0
English {(in-1b} input data Units used

Map data precipitation entered:

6 hour, precipitation{inches} = 4.500
24 hour precipitation{inches) = 10.000
P&/P24 = 45.0%

San Diego hydrelogy manual 'C' values used

B B T T T R o L A 2 o B A e 2 S S N o o0 o S o o S
Process from Point/Station 1.000 to Point/Station 2.000
*xk% TNITTIAL AREA EVALUATION #**#&*

Decimal fraction scil group A = G.000
Decimal fraction scil group B = 1.000C
Decimal fraction scoil group C = 0.000
DPecimal fraction scoll group D = 0.000

[LOW DENSITY RESIDENTIAL 1

(1.0 DU/A or Less )

Impervious value, Ai = 0.10C

Sub~Area ¢ Value = 0.320

Initial subarea total flow distance = 100.000(Ft.}

Highest elevation = 2215.000(Ft.}

Lowest elevation = 2198.000({(Ft.}

Elevation difference = 17.000(Ft.} Slope = 17.000 %

INITIAL ARFEA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 {Ft)

for the top area slope value of 17.00 %, in a development type of
1.0 DU/R or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 5.46 minutes

TC = [1.8%{1.1~C)*distance{¥Ft.}".5)/(% slope™(1/3)]

TC = [1.8*(1,1-0.3200}*( 100.000".5)/( 17.000"(1/3)1= 5.46

Rainfall intensity (i} = 11.20Z2 (In/Hr) for a 100.0 year storm

Effective runcff coefficient used for area (Q=KCIA} is C = 0.320

Subarea runoff = 0.215(CFS}

Total initial stream areca = 0.060(Ac.}

T B B B o 1 o 0 o 1 S I 0 S S S0 A SO T S U U B o o o oo e o O i e A e 2 o M
Process from Point/Station 2.000 to Point/Station 3.000
wokk®k TMPROVED CHANNEL TRAVEL TIME ##*+%%

Upstream point elevation = 2138.000{Ft.;
Downstream point elevation = 2098.000({Ft.)



Channel length thru subarea = 500.000(¥FL.)

Channel base width s 0.000(FL.)

Slope or '2' of left channel bank = 10.000

Slope or 'Z' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 2.963(CF5}
Manning's "N’ = (.040

Maximum depth of channel = 1.000(Ft.)

Flow (g} thru subarea = 2,963 (CFS5)

Depth of flow = 0.263(Ft.}), Average velocity = 4.282{Ft/8)
Channel flow top width = 5,260 (Ft.)

Flow Velocity = 4.28(Ft/s)

Travel time = 1.95 min.

Time of concentration = 7.41 min.

Critical depth = G.352 (Ft.)

Adding area f{low To channel

Decimal fraction seoill group A = 0.000

Decimal fraction soil group B = 1.000

Decimal fraction soill group C = 0.000

Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL 1
{1.0 DU/A or Less }

Impervious value, Al = 0.100

Sub-Area C Value = 0.320

Rainfall intensity = 8.202(In/Hr} for a 100.0 year storm
Effective runcff coefficient used for total area

(Q=KCIA} is C = 0.320 CA = 0.611

Subarea runoff = 5.409(CFSs) for 1.850(Ac.)

Total runoff = 5.624 (CFS) Total area = 1.910{Ac.)
Depth of flow = 0.335(Ft.), Average velocity = 5.027{Ft/s)
Critical depth = 0.457(Ft.}

RTTOFTFS U TOE ULt AU OE U RS O SO R T S IOF RS S0 B S S S B S B T e b I A e o
Process from Point/Station 3.000 to Point/Station 4.000
*%k %% TMPROVED CHANNEIL TRAVEL TIME **%*¥*

Upstream point elevation = 2088.000(Ft.}

Downstream polnt elevation = 1860.000(Ft.)

Channel length thru subarea = 1788.000(FL.}

Channel base width = 0.000(Ft.)

Slope or 'Z' of left channel bank = 10.0600

Slope or 'Z' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 16.836(CFS)
Manning's 'N! = (.040

Maximum depth of c¢hannel = L.000(Ft.)

Flow{qg) thru subarea = 16.836{CFS)

Depth of flow = 0.545(Ft.), Average velocity = 5.676(Ft/s)
Channel flow top width = 10.893{Ft.)

Flow Velocity = 5.68 (Ft/s)

Travel time = 5.25 min.

Time of concentration = 12.66 min.

Critical depth = O.707(Ft.)

Adding area flow to channel

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = 0.000

Decimal fraction soil greoup C = 0.000

Decimal fraction soil group D = 0.000

{LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.10C

Sub-Area ¢ Value = (.270

Rainfall intensity = 6.513(In/Hr) for a 100.0 year storm
Fffective runoff coefficient used for total area

(Q=KCIA) is C = (0.276 CA = 4.291

Subarea runoff = 22.325(CF3) for 13.630{Ac.}

Total runoff = 27T.950(CFS} Total area = 15.540{RAc. )
Depth of flow = 0.659(Ft.), Average velocity = 6.442 (Ft/s}

Critical depth = 0.867(Ft.)



T AT e S o O L OB e o T B O o T B T A eI o1 = N S NS AT S o
Process from Point/Station 4.000 to Point/Station 5.000
Fokkok TMPROVED CHANNEL TRAVEL TIME ##**%*%

Upstream point elevation = 1860,CG00(Ft.)

Downstream point elevation = 1779.000(Ft.)

Channel length thru subarea = 661.000(FL.)

Channel base width = 0.000{rt.}

Slope or "Z' of left channel bank = 10.000

Slope or 'Z2' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 30.504(CFS)
Manning's 'N' = 0,040

Maximum depth of channel = 1.000(Ft.)

Flow{g) thru subarea = 30.504 (CFB)

Depth of flow = 0.691(Ft.), Average velocity = 6.384{Ft/s}
Channel flow top width = 13.825{Ft.}

Flow Velocity = 6.38(Ft/s)

Travel time = 1.73 min.

Time of concentration = 14.38 min.

Critical depth = 0.898({Ft.)

Adding area flow te channsl

Decimal fraction soil group A = 1.000

Decimal fraction soil group B 0. 000

Decimal fraction soll group C = 0.000

Daecimal fraction soll group D = 0.000

[LOW DENSITY RESIDENTIAL ]
{1.0 DU/A or Less )

Impervious value, AL = (.100

Sub~Area C Value = 0.270

EH

Rainfall intensity = 5.998(In/Hr} for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.275 CA = 5,496

Subarea runcff = 5.010 (CF38) for 4.460(AcC.)

Total runoff = 32.960(CFS) Total area = 20.000(Ac.)
Depth of flcw = 0.712(Ft.}, Average velocity = 6.508(Fi/s)
Critical depth = 0.922(Ft.)

SRTRUIRFRTHEIE MEIRPRC IOV N U E O N S A M IOV M S S 5 MU B0 T RO 5 B B S RO SO 0 R R N e B Tk Skt S o S S
Process from Point/Station 5.000 to Point/Station 6.000
*x ok TMPROVED CHANNEL TRAVEL TIME ~*+**

Upstream point elevation = 177%.000(Ft.)

Downstream point elevation = 1738.000(Ft.)

Channel length thru subarea = 350.000({Ft.)

Channel basge width = 0.C00(FL.)

Siope or 'Z' of left channel bank = 10.000

Slope or 'Z' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 33.880(CF5)
Manning's "N = 0.040

Mazimum depth of channel = 1,000 (rt )

Flow(g) thru subarea = 33.880(Crs)

Depth of flow = 0.725{Ft.), Average velocity = 6.444(Ft/3)
Channel flow top width = 14.502 (Ft.)

Flow Velocity = G.44(TE/5)

Travel time = 0.91 min.

Time of concentration = 15.29 min.

Critical depth = 0.938 (Ft.)

Adding area flow to channel

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.00C
Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL ]
(1.0 DU/A or Less }
Impervious value, Ai = 0.160



Sub~Area C Value = 0.270

Rainfall intensity = 5.766(In/Hr) for a 100.0 year storm
Effective runcff coefficient used for total area

{O=KCIA) 1s C = 0.274 CA = 6.019

Subarea runcoff = 1.748 (CFS) for 1.940(Ac.)

Total runoff = 34.,708{Crs) Total area = 21.940{Ac.}
Depth of flow = 0.732{Ft.}), Average velocity = 6,483 (Ft/s)
Critical depth = 0.845(Ft.)

End of computations, total study area = 21.940 (Ac.)






San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2005 Version 7.5

Rational methed hydrology program based on

San Diego County Flood Contrel Division 2003 hydrology manual
Rational Hydrology Study Date: 01/28/07

JENKINS PRCOPERTY TPM

100-YEAR STORM, PROPOSED CONDITIONS

EAST SUB~BASIN

JENKINSELCOPR

ok ok ko Hydrology Study Control Information #x###ixkxx

Raticnal hydrology study storm event year is 100.0
English {in-1b} input data Units used

Map data precipitation entered:

6 hour, precipitation(inches} = 4.500
24 hour precipitation{inches}; = 10.000
P6/P24 = 45.0%

San Diego hydrology manual 'C' values used

S T T AL o o e P O S S A o o S D T 2B E o o O B
Process from Point/Station 10.000 to Polint/Station 11.000
*%%x% TNITIAL AREA EVALUATION #**#%%*

Decimal fracticn soil group A = 1.000
Decimal fracticn soll group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soll group D = 0.000

[LOW DENSITY RESIDENTIAL i

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub-Area C Value = (.270

Tnitial subarea total flow distance = 100.000{Ft.}

Highest elevation = 2000.000(Ft.)

Lowest elevation = 1885.000{Ft.)

Flevation difference = 15.000(Ft.) Slope = 15.000 %
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 (Ft)

for the top area slope value of 15.00 %, in a development type of
1.0 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 6.06 minutes

TC = [1.8%(1,1-C)*distance{Ft.)"~.5)/(% slope~{(1/3}]

TC = [1.8*%({1.1~0.2700)y*{ 100.000~.5)/( 15.000~(1/3) 1= 6.06
Rainfall intensity (I} = 10.476{In/Hr) for a 100.0 year sterm
Effective runoff coefficient used for area (Q=KCIA} is C = 0.270
Subarea runcff = G.141(CFS)

Total initial stream area = 0.080{Ac.)
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Process from Point/Station 11.000 to Point/Station 12.000
Fxkk TMPROVED CHANNKEIL TRAVEL TIME #*¥+¥*

Upstream polnt elevation = 1985.000(Ft.}
Downstream point elevation = 1860,000(Ft.}



Channel length thru subarea = 915.000(FL.)
Channel base width = 0.000(Ft.)

Slope or 'Z' of left channel bank = 10.000
Slope or 'Z' of right channel bank = 10.000
Estimated mean flow rate at midpoint of channel = 2.072{(CES)
Manning's 'N' = (}.040

Maximum depth of channel = 1.000({Ft.}
Flow({g) thru subarea = 2.072 (CF5)

Depth of flow = 0.247(Ft.}), Average velocity = 3,394 (Ft/s)
Channel flow top width = 4,941 (Ft.}

Flow Velocity = 3,39 (Ft/s3)

Travel time = 4.49 min.

Time of concentration = 10.55 min.

Critical depth = 0.305(Ft.)

Adding area flow to channel

Decimal fraction soil group A 1.000

Decimal fraction soil group B 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = (.000

[LOW DENSITY RESIDENTIAL ]
(1.0 DU/A or Less )

Inmpervious value, Ai = 0.100

Sub~Area C Value = 0.270

¥

Rainfall intensity = 7.324{In/Hr) for a 100.0 year storm
Fffective runcff coefficlient used for total area

(Q=KCIA} is C = 0.270 CA = 0.537

Subarea runoff = 3.7%4 (CFS8) for 1L.940(Ac.}

Total runoff = 3.935{CFS) Total area = 1.890(Ac.)
Depth of flow = G.314(¥Ft.}, Average velocity = 3.985({Ft/s)
Critical depth = 0.395(Ft.)
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Process from Polint/Station 12,000 to Point/Station 13,000
k& %% TMPROVED CHANNEIL TRAVEL TIME ***k%

Upstream point elevation = 1860.000(Ft.)

Downstream point elevation = 1771.C00(Ft.)

Channel length thru subarea = 683.000({Ft.)

Channel base width = 0.000(Ft.)

Siope or 'Z' of left channel bank = 10.000

Slope or 'Z' of right channel bank = 10.000

Fstimated mean flow rate at midpoint of channel = 6.125(CF3)
Manning's 'N' = (.040

Maximum depth of channel = 1.000(Ft.)

Flow(qg) thru subarea = 6.125(CF3)

Depth of flow = 0.375(Ft.), Average velocity = 4,349(Ft/9)
Channel flow top width = 7.506(Ft.)

Flow Velocity = 4,35 (Ft/s)

Travel time = 2.66 min.

Time of concentration = 13.21 min.

Critical depth = 0.473({Ft.)

Adding area flow to channel

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = (0.000

Decimal fraction scil group C = 0.000

Decimal fraction soil group D = 0.000

[T,OW DENSITY RESIDEKNTIAL ]

(1.0 DU/A or Less }

Impervious value, Bi = 0.100

Sub~-Area C Value = 0.270

Rainfall intensity = 6.337(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

{g=KCIA) is C = (.270 CA = 1.299

Subarea runoff = 4.294 (CF5) for 2.820(Ac. )

Total runoff = 8.230{CFSs) Total area = ' 4.810{Ac.)
Depth cof flow = 0.419(Ft.), RAverage veloclity = 4.082(Ft/s)

Critical depth = 0.5314{Ft.}
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Process from Point/Station 13.000 to Peoint/Station 16.000
*kkk PTPEFLOW TRAVEL TIME {Program estimated size) ****

Upstream point/station elevation = 1771.000(Ft.)
Downstream polint/station elevation = 1768.000(Ft.)
Pipe length = 18.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 8.230(CFS}
Nearest computed pipe diameter = 12.00(In.}
Calculated individusal pipe flow = 8.230(CFS}
Normal flow depth in pipe = 6.46{In.)

Flow top width inside pipe = 11.96(In.)

Critical depth could not be calculated.

Pipe flow velocity = 19.0%(Fc/s)

Travel time through pipe = 0.02 min.

Time of concentration {(TC) = 13.22 min.
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Process from Polnt/Station 14.000 to Point/Station 16.000
ek SUBAREA FLOW ADDITION *x¥*

Decimal fraction soil group A = 1.0060

Decimal fraction scil group B C.000

Decimal fraction soil group C G.Go0

Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL ]
(1.0 DU/A or Less }

Impervious value, AL = 0.100

Sub-Area C Value = 0.270

I

i

Time of concentration = 12.22 min.

Rainfall intensity = 6.332{In/Hr) for a 100.0 year storm
Effective runoff cosfficient used for total area

(Q=KCIA) is C = (.270 CA = 1.380

Subarea runcoff = 0.507({CF5) for 0.300(Ac.)

Total runoff = 8.736{CFS) Total area = 5.110{Ac.}
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Process from Point/Station 15.000 to Point/Station 16.000
kk%k SUBAREA FLOW ADDITIQON *¥#%¥*

Decimal fraction soil group A = 1.000

Decimal fraction soil group B = (¢.000

Decimal fraction soil group C = 0.00C

Decimal fraction soll group D = 0.00C

[MEDIUM DENSITY RESIDENTIAL ]

{7.3 DU/A or Less )

Impervious value, Ai = 0.400

Sub~Area C Value = 0.480

Time of concentration = 13.22 min,

Rainfall intensity = 6.332{In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

{O=KCIA} 15 C = 0.278 CA = 1.476

Subarea runoff = 0.608(CF3) for 0.200{Ac.)

Total runoff = 9,344 (CFS) Total area = 5.310({Ac.}
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Process from Point/Station 16.000 to Peint/Station 16.000
*F%% SUBAREA FLOW ADDITION *¥+#*

Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000



[INDUSTRIAL area type 1
{General Industrial )

Impervious value, Al = (.850

Sub~Area C Value = 0.870

Time of concentration = 13.22 min.

Rainfall intensity = 6.332{In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(O=KCIA} is C = 0.283 CA = 1.519

Subarea runcff = 0.275(CFS8}y for 0.050{Ac.)

Total runoff = 9,.620{CF3) Total area = 5.360{Ac.}
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Process from Point/Station 16.000 to Peoint/Station 17.000
*k ks TMPROVED CHANNEL TRAVEL TIME *¥**

Upstream point elevation = 1768.000(Ft.)

Downstrean point elevation = 1730.000(Ft.)

Channel length thru subarea = 218.000(Ft.)

Channel base width = 0.000(Ft.}

Slope or '7Z7 of left channel bank = 10.000

Slope or 'Z' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 10.844(CFS)
Manning's 'NY = 0.040

Maximum depth of channel = 1.000(re.)

Flow{q) thru subarea = 10.844 {CF3)

Depth of flow = 0.471{Ft.}, Average veloclity = 4.883(Ft/s)
Channel flow top width = 9.425({Ft.)

Flow Velocity = 4.88(Fe/s)

Travel time = 1.09 min.

Time of concentration = 14.31 min.

Critical depth = 0.594 (Fi.)

Adding area flow to channel
Decimal fraction soil group A = 1.000

|

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL 1

(1.0 DU/A or Less }

Tmpervious value, Ai = 0.100

Sub-Area C Value = 0.270

Rainfall intensity = 6.018{In/Hr}) for a 100.0 year storm
Effective runcoff coefficient used for total area

(QO=KCIA) is C = 0.280 CA = 1.989

Subarea runoff = 2.350(CF8) for 1.74C(Ac.)

Total runoff = 11.870({CFS) Total area = 7.100(Ac.)
Depth of flow = 0.489(Ft.), Average velccity = 5.005({Ft/s)

Critical depth = 0.6L17(Ft.)
fnd of computations, total study area = 7.100 (Ac.)



Swale Calculations




JENKINS TENTATIVE PARCEL MAP
GRASSED SWALE CALCULATIONS

LOCATION AREA C | Clamp Vemp DESIGN LENGTH
(acres) (in/hr) (cfs) (fps) {(ft)
HOUSE PAD 0.2 0.48 0.2 0.019 0.14
DRIVEWAY 0.05 0.87 0.2 0.009 0.11
TOTAL 0.028 0.14 58.8
NOTES:
1. SWALE GEOMETRY:
BOTTOMWIDTH =2 FT
SIDE SLOPE =31 |
FLOW DIRECTION SLOPE = 1.0%
1 l :

|
2. DESIGN FLOW VELOCITY BASED ON N=0.20

3. DESIGN LENGTH = (7 MIN) X (FLOW VELOCITY) X 60

1/29/2007



CIVILCADD/CIVILDESIGN Engineering Software, (c) 2004 Versicn 7.0

JENKINS PROPERTY TPM
GRASSED SWALE CALCULATION
JENKINSVEGSWALR

*** Tmproved Channel Analysis ***

Upstream {headworks} Elevation = 1768.000(Ft.)
Downstream (outlet} Elevaticon = 1768.000(Ft.)
Runoff/Flow Distance = 100.000(F.)

Maximum flow rate in channel({s) = 0.028(CFS)

T o I a m

**k CALCULATED DEPTH DATA AT FLOW 0.03(CF5}) ***

Channel base width = 2.000(Ft.)

Slope or "Z' of left channel bank = 3.000

Slope or 'Z' of right channel bank = 3.000

Manning's 'N' = (.200

Maximum depth of channel = 0.500{(Ft .

Flow(g) thru channel = 0.028 (CFS)

Depth of flow = 0.090(Ft.}

-Average velocity = 0.137{Ft/5}

Total flow rate in 1/2 street = 0.028{CFS)

Channel flow top width = 2.539(F¢t.)

Depth of flow in channel = 0.09(Ft.)

Total number of channels {same dimensiocns} = 1

Flow Velocity = 0.14(Ft/=)}

Individual channel flow = 0.028{({CFS)

Total capacity of channel(s) = 0.028(CFS8)

Sub-Channel No. 1 Critical depth = 0.018({F.)
' ' ' Critical flow top width = 2.108(Ft.}
! ' ! Critical flow velocity= 0.754{FL/s)

13 ¥

Critical flow area = 0.037{Sqg.Ft)



Grassed Swales
General

A Grass swale is a wide, shallow densely vegetated channel that freats
stormwater runoff as it is slowly conveyed into @ downstream system. These
swales have very shallow slopes in order to allow maximum contact time with the
vegetation. The depth of water of the design flow should be less than the height
of the vegetation. Contact with vegetation improves water quality by plant uptake
of pollutants, removal of sediment, and an increase in infiltration. Overail the
effectiveness of a grass swale is limited and it is recommended that they are
used in combination with other BMPs.

This BMP is not appropriate for industrial sites or locations where spills occur.
Important factors to consider when using this BMP include: natural
channelization should be avoided to maintain this BMP's effectiveness, large
areas must be divided and treated with multiple swales, thick cover is required to
function properly, impractical for steep topography, and not effective with high
flow velocities.

Grass Swale Design Criteria:

Design Parameter Unit Design Criteria
Design Flow cfs Qv
Minimum bottom width ft 21ft°
Maximum channel side Hv 13117
slope _
Minimum siope in flow % 0.2 (provide underdrains for slopes <
direction 0.5)"
Maximum slope in flow % 2.0 (provide grade-control checks for
direction slopes >2.0) °
Maximum flow velocity ft/sec | 1.0 (based on Manning n = 0.20) '
Maximum depth of flow inches | 3to 5 (1 inch below top of grass)
Minimum contact time minutes | 7'
Minimum length ft Sufficient Ien1gth to provide minimum
contact time
Vegetation - Turf grass or approved equal !
Grass height inches | 4 to 6 (mow to maintain height) '
1 Ventura County's Technical Guidance Manual for Stormwater Quality Control Measures
2 City of Modesto's Guidance Manual for New Development Stormwater Quality Control Measures
3 CA Stormwater BMP Handbook for New Development and Significant Redevelopment
4 Riverside County DAMP Supplement A Attachment
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CIVILCADD/CIVILDESIGN Engineering Software, {c} 2004 Version 7.0

JENKINS PROPERTY TPM
ONSITE EARTHEN SWALE
JENKINSSWALLE

*+% Improved Channel Analysis ***

Upstream (headworks) Elevation = 1770.000(Ft.)
Downstream {(outlet) Elevation = 1765.000(Ft.}
Runoff/Flow Distance = 100.000(Ft.)

Maximum £low rate in channel (s} = 0.510(CFS)

I T I I o o Akt R U o A ko b stk

*%*% CALCULATED DEPTH DATA AT FLOW = 0.5 (Clg) ***
Channel base width = 2.000(Ft.)

Slope or 'Z' of left channel bank = 3.000
Slope or 'Z' of right channel bank = 3.000
Manning's ‘N = 0.030

Maximum depth of channel = 1.000{Ft .}
Flow(g) thru channel = 0.510{C¥F5}

Depth of flow = C.160(Ft.)

BAverage velocity = 1.283(Ft/s)

Total flow rate in 1/2 street = 0.510(CFS8)
Channel flow top width = 2,961 (Ft.)

Depth of flow in channel = 0.16(Ft.)

Total number of channels (same dimensiocns) = 1
Flow Velocity = 1.28(Ft/s)

Individual channel flow = 0.510{CF8}

Total capacity of channel(s} = 0.510(CF3}

' ' Critical flow top width = 2.715(Ft.)
Critical flow velocity= 1.816(Ft/s}
Critical flow area = 0.281{(Sqg.F¢}

| . 1

Sub~-Channel No. 1 Critical depth = 0.319(Ft.}
'
1

L) 1



APPENDIX III: MAPS
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