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Introduction

The project site is located in Santa Barbara, with Mission Ridge Road against the northerly
boundary, Alvarado Place abutting the westerly boundary, and Lasuen Road adjacent to the
southerly boundary. The site is a multi-cottage hotel on the hillside. The calculations were
preformed to evaluate the 17/24 hr. storm event.

The existing drainage pattern flows from the north and northeast directions to the south and
southwest. The existing storm drain system consists of asphalt berms and swales which drain
into catch basins with concrete pipes. The runoff eventually ends up at a catch basin on
Lasuen Road, through a combination of overland flow and concrete pipes.

The project proposes a new drainage system, which includes grated catch basins and pipes
to be used in combination with grass or gravel-lined swales. The treatment for the 1°/24 hr.
storm event will include planter boxes, permeable pavers, open vegetated swales, manmade
filters in catch basins, and bioretention area(s) as necessary. The runoff will continue to flow
in the same general direction with added catch basins and swales to more efficiently handle
the flow.

This report and its calculations will show that the planter boxes, open vegetated swales and
permeable pavers are sized appropriately and can handle the 1"/24 hr. storm event.
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Hydrology

Assumptions & Calculations for Determining the Runoff Quantity of the Tributary Areas

171 24 hr. Storm Event

Per direction from Autumn Malanca, of the City of Santa Barbara, we calculated the area of
the impermeable surfaces and added them to a 1" runoff to compute the 17/24 hr storm event.

Watershed Areas:

AREA= Cumulative watershed areas 1 thru 3. Sub-areas combining into catch basins,
swales, and pipes to ultimately end up at the catch basin on Lasuen Road.

Watershed Sub-Areas for area “1” totaling 5.161 Acres
1a= 1.062 Acres 11 = 0.569 Acres

1e2= 0.372 Acres 1c= 0.184 Acres
1o = 0.132 Acres 1e= 0.372 Acres
1r = 0.187 Acres 1= 0.093 Acres
1h = 0.191 Acres 1 = 0.098 Acres
10 = 0.443 Acres Tk= 0.125 Acres
1L = 0.068 Acres 1m= 0.086 Acres
1n= 0.419 Acres 1o0= 0.084 Acres
Tp= 0.139 Acres 1a= 0.179 Acres
1r= 0.019 Acres 1s= 0.339 Acres

Watershed Area for area “2” totaling 3.258 Acres
2,=0.479 Acres 28 = 0.212 Acres
2¢=0.427 Acres 2p = 0.707 Acres
2e=0.428 Acres 2r=0.435 Acres
2= 0.570 Acres

Watershed Area for area “3” totaling 0.620 Acres

Watershed Area for areas “1-3" totaling 9.098 Acres
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Proposed Watershed Runoff Quantities:

Q 1724 hr.
Q1a = .0030 cfs Qa1 =.0111 cfs
Qg2 = .0107 cfs Qyc = .0050 cfs

Qip = .0023 cfs Qqe = .0021 cfs
Qi+ = .0047 cfs Qe =.0019 cfs
Qin = .0006 cfs Qq = .0016 cfs
Qq,=.0093 cfs Qik = .0029 cfs
Q4= .0010 cfs Qi = .0026 cfs
QN = .0039 cfs Q1o = .0008 cfs
Qqp = .0038 cfs Qiq = .0037 cfs
Qg = .0002 cfs Qs = .0050 cfs

Quoa = 0136 cofs Qzs = .0025 cfs
Quc = .0129 cfs Qop = .0203 cfs
Qze = .0010 cfs Qgze = .0038 cfs
Q2 = .0051 cfs

Q3 = .0003 cfs
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Discussion

The proposed Post Construction BMP’s consist of planter boxes at roof drains, permeable
pavement/pavers, open vegetated swales, manmade filters at catch basins, and bioretention
area(s) as necessary.

Planter Boxes

Planter boxes will be placed at roof drains where feasible. General calculations were
completed for the Mission Village area by using the bioretention worksheet (see Appendix A,
sheets 1 & 2). The worksheet calculated an area of 310 ft* would be required to treat the
runoff from the roof drains. The area of the 20 proposed planters totals 386 ft?, which is more
than adequate to treat all the runoff from the Mission Village roof tops.

Permeable Pavement/Pavers

Permeable pavement and/or pavers will be incorporated throughout the site. General
calculations were completed for the Mission Viliage area by using the permeable pavers
worksheet (see Appendix A, sheets 3 & 4). The worksheet calculates an area of 320 ft* would
be required to treat the remainder of the runoff. The Mission Village area has 4,255 ft° of
treatment area. The Mission Village area is more than adequate to handie the 1" storm event.
Calculations were also done for the main entrance area (see Appendix A, sheets 5 & 6). Per
the worksheets an area of 8,815 ft®is required for treatment. The main entrance has an
available area of 8,599 ft’ for treatment. Therefore this would indicate an additional area of
216 ft° would be required, however the additional 216 ft could easily be handled by the 3" of

road base under the 1" of sand. Man made filters will also be implemented at the main
entrance.

Open Vegetated Swales/Sheetflow

Open vegetated swales will be implemented throughout the site. These swales, even though
not quantifiable, will help with filtration, infiltration, and sediment dropout. Also, there is a
vegetated sheetflow next to the pool, which helps in filtration, infiltration and sediment dropout
without concentration which can cause erosion on such a steep slope.

Manmade Filters

Manmade filters will be inserted in catch basins in parking lots and other areas were more
natural BMP methods are not practical. These filters will be implemented in areas where
hydrocarbons, grease and oil will be an issue.

Bioretention Area(s)

Bicretention area(s) will be used to treat the remainder of the runoff when all other BMP
options have been exhausted.
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Conclusion

We have determined that the proposed BMP’s will be sufficient to treat the 1°/24 hr.
frequency storm. in the event that a larger frequency storm should occur the site is designed
to direct the runoff away from the structures, and continue southwesterty down the hill, to
eventually end up at the catch basin located on Lasuen Road. The catch basin on Lasuen

Road has a local depression for temporary ponding and with the new grading and drainage
design there should not be ponding from a 25-year storm event.

Marta Y. Alvarez
Civil Engineer

50f5
1587 Morse Avenue, Suite A - Ventura, CA 93003 {805) 650-6995 Fax: (805) 677-4721




APPENDIX A




Planter Boxes

Appendix D | Bioretention
Worksheet

Bioretention Worksheet

Prei:reatment (Filter Strip)

Temporary stotsod
Ponding area

Treatment (mix)
§ =24" min,

rmm
a;m* . M Collection & Discharge

+ min T mk:_{ 1 miin

Figure D-1: Bioretention Area Cross-Section

Refer to Figure D-1 and Figure 6-2 for the description of the geometric variables.

11 Enter the vo uiﬁé 'diﬁéréﬁce between the prel and péstdeveiopment
- conditions for the 25-yr, 24-hr design storm, Vs, calculated using SBUH

- method, Appendix C Vig= O ft®
. 1-2. Ender the volume generated from a one-inch, 24-hr storm avent, Ve
| incn, Calculated using SBUH method, Appendix C Vonech = 080

. 1-3. Determine design volume reduction which is the larger of Vs and V.

- nch @nd is the volurne to be retained on-site = 580 i

: e-stormwater gu; £
: 2-1. Determine the water quality design volume, V.., using SBUH method,
- Appendix C (Note: V,, is always equal to Vone.nen) Vyg= 280 ¢

i UL 1
| 31 If underdrain syster is used, Vg = Viq _ -
. ifthersrds no underdrain systerm, Vae, = the largerof W reiuton 81 Vi Vissign™ 200 -
g J
-2
DRAFT - Post-Construction Storm Water BMPs 7/10/2008

Technical Guidance Manual




Appendix D | Bioretention
Worksheet

bty

getated filter strip

4-1. if pretreatment is required please go the ve
worksheet, Appendix C

i

| §-1. Enterthickness-of planting mix (min, 24", | 1= 24 in
52, Enter storage depth (18" max, ) above the filter, d d= 6 in

5.3, Enter infitration rafe (;0.3?5*’2%3‘{},_?4&5@-_,5 {Note: infiltration rate-of planting
_media, if no underdrain-infiltration rate of native subsoil or fil). i e
underdraing, see Stap-4 of the Infiltration BMP Workshsel, Appendix Do

calculale Rupugs), Kaasign = C.375 inmr
B4, Enter drawdown tirae, t t= 48 hr
§-5. Calculate bioretention area, Ay = (Vassan®[(t*Kaesinn/ 12} (1+4)] = 310 g2

6-1. Celeulate filtered flow rate to be conveyed by the longitudinal drain

Pipe, (% Kaengn A 43200 (Note: for this example; step 61 is"equivalent to :

step &-1.0f the Sand Filter Worksheet; Appentix D). . Qo= 0002 cfs
- 6-2. Please follow steps.5-2 through 5-7 of the Sand Filter Worlesheet,

- Appendix D to caloulate the underdrain systom capacity,

7-1. An‘emergenoy. overfiow must be provided ifthe hicretention areals
placed eifine o inthe event the surface srea.besomes clogged.
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Mission Village

Appendix D | Permeable Pavement

Worksheet
Permeable Pavement Worksheet
TYPICAL NO. B AGGREGATE IN / @
OPENINGS FOR CONCRETE
PAVERS !
e T T
-:""K R “ S
R, A e :
. ,ﬁw*"’":‘; Mfﬁf{ﬂ harfrr 2 -'m\hmm.,.s’?g
S i - "z R : Wi
LE .
i
- T !‘. o4
™
e i -._w.n.m.,.w£§
SIS '
ROGG
Section A-A'
(Mot te-Scale) .

Figure D-6: Permeable Pavement cross-section
Refer to Figures D-6 and Figure 6-16 for a diagrammatic description of the geometric variables,

ik

- 1. Enter the volume differencs between the pre- 'an;:'i':_;msf;hdemf_‘cj;ﬁmé}-{;ii
| conditions for the 25wyr, 24-hr desigiv storm, Vs, caleulated using'EBUR -

method, Appendix G _ _ A
| 12, Enter thgvolume genarated fom adnesineh, 24 stommevent, Vi s
Ut Galoulated -u'siﬁ.g'SBUrH method, Appendin Vorwith = 7
13 Determing designvolume reduction which s the farger 6 Ve and L '

Voo 80 18 thevolume: tgibe-fﬁﬁa%ra.ecz on-site ) I "‘#’,--gaméaﬁ} =

-2-1 Detérmine the water quality design volume, Vg, using SBUH method,-
Apperdbe G {hote: Vi, Is alwaysequalits W asgirigh) ' s

cAfeds mb Bistiziies Zilat] ssh 1]
31 1 o infiftration (ie., impermeable finer :u‘vf-w*;cferdra:éns},; Wssin & Viges Viesign =777, '
320 M partial infiliration. {Le., permesble firer wivmderdiaing) Vigag = : e

qu‘?’g'.nga ) Vﬁ”m: . §
33, Wil inBitration-{l e, permeablediner W/ no underdiainsy; Vitasr = .
W sidhctian vv}amgﬁ_::' "-*"'h"mmwww'ﬁ. : §
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Appendix D | Permeable Pavement
Worksheet

. 'k:hma&;;?ed'j_ :
Erdarsoilinilration rale (05 590 M), Keoessmad

42 Enter corrsclion factorfor lesting (0.3 stmall scale, 8. 31&@("@?5? ;

| 4-3. Enter currection factor far plugging, {07 Ipamsssandy foams, 0.5 fines . o o
| loamy -sands, 0.8 mediom sands, 1.0'coarse sands-cobbles; F, LS R 01 .- S
4o Enter the depth from the bottom of the faci ity fo the maimumiwst: : :

sason water tabie of nesrest impervicus Tayer, whicheverisiess D i D= el oK
B Entar e estimated widgthof the faclity o I L | REPE 2
© 4B Calculate’the comection factor of geometry (125 min, 1.0 m’ix) ?g =i Cigd
} 4D G5

¢ 4.7, Caloulate the Hesign infiltration rate, Kewse™ KnsssnaFifsFy

e e
R e

6 1, Enter gravel drai nage layer pomsnty, “ - Q 3 B . -‘

6-2. Enter depth of gravel drainage layer, | b= 3 in

6-3. Enter the time 1o fill the gravel drainage layer with water (Use 2 hours : '
for most designs), T T= 2 hrs
8-4, Calculate infiltrating surface area for dry wells: :

A=V gusir/ (Tassin/ 12)+0*) A= __320

7-1.The permeable pavement must have an emergency overflow for storm
events greater than the design and in the event the permeable pavement
becomes clogged.
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Main Entrance

Appendix D |} Permeable Pavement
Worksheet

Permeable Pavement Worksheet

i B ABURESATE I ey
O CONCRETE

@ e
©_\'F“"§"T i
N /“;;\ N -*_ ] TR L . Paod
%2%7\(? S N O

o o
RERRRERAR

| Section A-A

£
! Y

{Mot10 Seale}

Figure D-6: Permeable Pavement cross-section
Refer to Figures D-6 and Figure 6-16 for a diagrammatic description of the geometric variables.

1-1. Enter the volume difference between the pre- and post-development
conditions for the 25-yr, 24-hr design storm, Vs, calculated using SBUH

method, Appendix C Vas= 0
- 1-2. Enter the volume generated from a cne-inch, 24-hr storm event, Vone-

incn, Calculated using SBUH method, Appencix C Vonsinch = ,_2855 ft*

1-3. Determine design volume reduction which is the larger of Vysand

Vane-inch @and s the volume to be relained on-site ] Viesucton = 2865 &

2-1. Determine the water quality design volume, V.., using SBUH method,
Appendix C (Note: V.. Is always equal 10 Voneanen) Vg =

H(foRsizing)} " .

3-1. ¥ no infiltration (i.e., impermeabile liner w/ underdrains), Vaosian = Vivg: Vaesign = ==

3-2. If partial infiliration {i.e., permeable liner wiunderdrains}, Vaegign =

Viugt0.2Vyq Vigosian = —--— e
3-3. If full infiltration (i.e., permeable liner w/ no underdrains), Vdosign =

v Voo, = 2 8 6 > gﬂ

racuction design —
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Appendiz D ?‘ﬁ reatie Pavement
' mwsimu

kmeammé ’ ;
4-1. Enter soil infiltration rate (0.5 infhr min.), Kmeasured = 2 infnr :
4-2. Enter correction factor for testing (0.3 smalt scale, 0.5 targe scale), F, Fe= n.s '
4-3. Enter correction factor for plugging, (0.7 loams-sandy loams, 0.8 fine-
loamy sands, 0.9 medium sands, 1.0 coarse sands-cobbles, F, Fp = 0:8
4-4. Enter the depth from the botiom of the facility to the maximum wet-
season water table or nearestimpervious layer, whichever is [ess. D D= 0.08
4-5. Enter the estimated width of the facility W= 58 ft
4-6, Calculate the correction factor of geometry (0,25 min, 1.0 max), Fg =
4-D/W +0.05 Fa= 0.048
4-7. Calculate the design infiltration rate, Kyesan=KmeasureaFiFpFq Kdesign = .03 infhr

erdime (7Z2-hrs man t

CEGT Bl dhawdow

©5:2. Calcutate max depth ofrunoff that ean beinfiilrgted withinthe t ' o _
ekt 12 o 0,18 ®

Pt %ﬂ Enter grave! drainage Iaver porosily,
B2 Enter depth of gravel dralmage layer, | P,
6-3. Enter the time 10 il the graval dralhage favér with water (Use: 2 hours :

- for most designs), T - T= ;'“: b
- 84, Caloulatedndiitrating surface araa for dry wells: SR T
AV g e’j{"m%iﬁ%iﬂwi%g}"‘"ﬂ*!}} ST A W&w,»gnial_ﬁﬁ

+ 74 The permeabls: pawmcmmuwihaw an-emergency.overfiow for storm. .
{ &vemr graater thanihe dasign and inthe eventthe genneabie p@va'mxm
 becomes clogged.
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