City of Santa Barbara

Storm Water BMP Guidance Manual

July 2013
(Final)



Post-Construction BMP Technical Guidance Manual | 2013

THIS PAGE INTENTIONALLY LEFT BLANK

Geosyntec®

consultants

engineers | scientists | innovators



Table of Contents | 2013

Table of Contents

B oY VT 4o T o 11
Y R =V To XY =) o o = Y/ Lo T 1 Lo | B UUTRN 1-1
O > To Tl (o 1o VT RS

1.2.1 Storm Water Management & LID Concepts...

1.2.2 Benefits of Storm Water Management..........

1.2.3 Federal and State Storm water REGUIALIONS ..........uviiiiiii e e e e e aae e s
1.2.4 Storm Water Management Plan/Program Requirements (Local Storm Water Regulations) ................... 1-6
1.2.5 Local/Regional Coordination & COMMUNICATION........cciueeiereeeeeitre e eeteeeeteeeeteeeeteeesteeeeteeestreeeseeenteeenseeenes 1-6

1.3 City of Santa Barbara Post-Construction Storm Water Management Requirements (as defined in the SWMP)

................................................................................................................................................................................. 1-7
O 0 1ot A I =7 3 1-8
1.4.1 ReQUITEMENTS DY TIBI coiiiiiiii ettt e s e e s te e e et e e e e sataeeeesteeessnseeeasssseeeasnsseesansneeeansseeannns 1-8

1.5 HOW t0 USE THIS IMIONUAGL......c..oooueeniieiieiieiieeeeeet ettt sttt nin et nesnesanenaeene 1-11

2 Site Assessment and BIVIP SEIECHION .......uuueeeiiiiiiiiiiiiiiiiiiiinircrn s ass e s e aas 21
2.1 Assessing Site Conditions and Other CONSEIQINTS.............uueeieeeeecieieeeieeeeeeicieeee e e ee et aaaeeesssaraaaaeeessssssenaaas 2-1
2.2 ASSESSING POIULANTS Of CONCEOIT ........eveeeeeeeeeeeeee ettt e e ettt e e e e e ettt e e e e e sttt asaaaaeeessasssaaaaaeessssssanaaas 2-2
2.3 BIMIP S@IECLION PrOCESS.......eeueeeueirieeeieeieeeeee sttt ettt ettt ettt s s e a et e st snesinesatenaeenaeenesanenas 2-5

3 Site Soil and Infiltration ASSESSMENT ......cciivuiiiiiiiiiiiiiitiir s ae e s e 31
3.1 Who Should CondUCE the ASSESSMENT?P........cc..oeverueirieeieeieee ettt et ettt e saeesnesneeas 3-1
3.2 Preliminary Sit@ INVESHIGALION............cccueeeeeieeeeeeeeieeecteeeeeteeeee e e ettt a e ettt e e aaseaesausasasassseaesssssasssssesaansseaeessnees 3-1
ORI =Xy o 1 [ 1Y =Xy [ Lo [ [0 ¢ PPNt 3-1
R A [} 1L v o (o] g I =X SRS 3-3
3.5 Falling-Head Infiltration TeStiNG PrOCEAUIE..............cceeueeeeeeeeeeeeciieeee e e eeeettteee e e e e e ettt aa e s e e e ssssasaaaaeeesssasssanaaas 3-3
3.6 LADOIALOIY SO TESES ooeeeeeeee et et e et e et e e ettt e e e ettt e e et aeeaseaeeaastaasaasssaaassesaessssanssenaansseaenssnees 3-4

4 Site Design BIVIP OPtiONS.....ccciiiiuuiiiiiiiiiiinmmiiiiiiiiieemmmiiiiiisissssssisssttsssssssssssstsssssssssssssssssssssssssssssssssssssssssssssans 4-1
L e Yo [V o (o o B P USSP PPUPPRPRPI 4-1
0 I A T Y- 1 K- T 1o J 0] o T 1= 6 V7Y 4-1

4.2 Conserve and ReStOre NOQEUIGI AFEQOS.........cocueeiueeeueeeiieeieeetese ettt ettt ettt ste et ste st esneenanes 4-2
4.3 Maintain, Restore and Utilize NQtUral FIOW POTAS ......cceeeeeeeeeeeieeeieeeieeeeeeeeeeeeeeeeeeeveeeeeveveeeeeeevevevevevevevevevessvesnns 4-3
4.4 Site BMPS ON INFILIQEIVE SOIIS ...ttt ettt e e e ettt e e e e e ettt a e e e eeesetsssaaaaeesssssssanaaas 4-4
4.5 Minimize Soil Disturbance ANd COMPACTION .........ceeeeeueeeeeeieieeeeecieeee e e ettt e e e e e ettt e e e e e e sesaasaaaaeeesssasssanaaas 4-4
4.6 MiNimize IMPEIVIOUS SUIACES .....ccc.vveeeeeeeeeeseieeeeeeeeeea e et ee e e ettt e eettea e e ttaaeastaaessssaaasssesasasssasasssnssssssesansaes 4-5
4.7 Disconnect Impervious Surfaces and ULilize PErviOUS ArEQGS............ccccuueeeeiieeeeesieeeeiirieaesisesessissaesissssssisesannns 4-8
4.8 Sit€ DESIGIN EXAMPIES ...ttt e et e e e e et e e e ettt e e et e e et e e e aasteaesassaaaastesaeassssesanssaaannssesannnns 4-9

[
Storm Water BMP 7/16/2013

Guidance Manual



Table of Contents | 2013

4.8.1 Single-Family ReSIAENTIAl ...cccc.viiiieeiiee e e e e e e e e st e e e s tr e e e esaeaeeesnnaeeesneeeeanns 4-10
4.8.2 MuUlti-Family RESIAENTIAL ....ccccuiii et e e e e e e e e e eata e e e streeeesssaeessnnaeeesnsseeeanns 4-12
4.8.3 CommeErcial DEVEIOPIMENT .....uiiii ettt e e e e e e st re e e e ta e e e saseeeesnsteeeenssaeesssseeeesnsseenanns 4-14
A.8.4 OFfiCe BUIING ..ceeiiiieiee ettt e e e e e ettt e e e e e e e et baaeeeeeeeaabaaaeeaeeeeaasssaaeaaeeesaansssanaaaaeaan 4-16
4.8.5 RESIAENTIAI STrET .....eeieeii e e e e e e e et e e e e e e e e es b baaeeeeeeeaaataaaeaaeeeeeansraanaeaaeaan 4-18

LI = 1= E Tl 2117 L0 e 4o Y 3PP 5-1
5.1 HOW t0 CROOSE BASIC BIVIPS ...ccoeeeeeeeeeee ettt e e ettt a e e e e ettt a e e e e e ettt e e e e e s astsasaaaaeeesaassssaaaseeessssssanaaas 5-1
5.2 Site Assessment (recommended for Tiers 1 and 2; this assessment is NOT intended for Tier 3 projects)....... 5-2
Lo Yo 11 I YY1y ' 1= o | 5-2
LI 1Y o] LI oV 1 =Y o T I ) 5-3
5.2.3 SiMPIe TeXtUIrE DY FEEI TOST ..eiiiiiiiieiiee ettt e e e e e e et b e e e e e e e eeaatbeeeaaeee s antseaeaaaeeannnes 5-3
5.2.4 Site SIOPE ASSESSMENT.......uuiiiiiieiieiiiiitieeeeeeecctr e e e e e e eeeiteeeeeeeseetataeeaaeeseaassaeaeaassaaasstbaseaaeseasstseneaaeeeannnses 5-4
5.2.5 ROOF ArEa ASSESSIMENT .. ..cuiiiiiiieiiiiiitiite e e e e e ettt e e e e e eeet e e e e e e e seebatteeeeeeseaassaeseaessaaasstaaseaaeseasssssensaaeeeannnses 5-6
5.3 DiSCONNECE DOWNSPOULS .ccoeeeeeeeeeeeeeeeeeeeeeeeeeee ettt ettt ettt ettt et e e ettt et e tete e e tataaeaetasaaaaasasassssassssssssssssasssnsssssssasssssarees 5-9
XA (oYY VY o T = Lo ] T RSOt 5-13
I 0o T 1Yo L= g € T o =1 KRSt 5-15
X a0 T I 2T 4 =1 KRSt 5-20
A 0T e 1o (L=t Il o o 1 =1 SRSt 5-23
R D =] A X (0] BN Y o] e [+ [ -2 PPNt 5-25
5.9 Permeable Pavement for Single-Family RESIAENCES ..........ccceeeeeuueeeeeeeeeescceieeee ettt eeeesateaaa e e e e e sarenaa s 5-27
I O 11 Vs T=T o Lo [ 1= 11w UPUR 5-29
5,10 RiDDON DIIVEWEAYS ....oeeeveeeeeieeeeeeeeetee ettt e e ettt e e ata e e st e e e ettt e esasssaaastesaeaasssaaaasssasanssasasansssseanssnasssssenannnes 5-31
S 72 o [ o [olo o] [ To I @0 Y X Lo L= go L1 Lo ¢ X3RSt 5-33
6  STORMWATER RUNOFF BIMP OPTIONS ....ccccttiiiiiinnnneniiniisssssnneenssssssssssssessssssssssssssssssssssssssssssssssssssssssnsssssssss 6-1
6.1 =T 11 o [ @Y X Lo (=] o L Lo ¢ XSS 6-1
6.2 Stormwater Runoff Requirements FOr BMP SiZiNG .........c.uueeecuueeeeeieseesieeeesciieeeesteaessiaeaaessseassssseaessnsees 6-1
6.2.1 Peak Runoff Discharge Rate REQUITEMENT.......cccuiieiiiiieeeiieeectee et e e tre e sre e e s tre e e e saeae e e enneeesnaeeeeas 6-2
6.2.2  Volume Reduction REQUIFEMENT ........uuiiiiiiiieicciieee ettt e e e e tre e e e e e e st e e e e e e e e e eabaareeeeeesnantraneeaans 6-2
6.2.3  Water Quality Treatment REQUIFEMENTS ......c..euviiiiii e e e e e tre e e e e e e araaaeeaeas 6-3
6.2.4 Meeting Stormwater Runoff Requirements Simultaneously...........cccceeeiieeiiiiiiee e, 6-3
6.3 BIMIP SEIECTLION PIOCESS ......vveveeeeeeeeeteeee e e e ettt e e e e e ettt e e e e e ettt e e e eeeaaassasaaeeeessasssssaaaseeassssssaaaseeaasnees 6-3
6.4 Waivers For Storm Water RUNOff BMP REQUITEMENTES ........ccc.uveeeeceeeeesiieeeeciieeeieeaestieaesiaeaesssnasesseeans 6-4
6.5 Suggested Strategies For Meeting The Storm Water Runoff Requirements.............c.cccceeeevvveeecvveeecnnnnn. 6-7
6.6 Biofiltration AN FiltrQtioN BIMPS ..........c.ueeeeeeieeeeeeeeeeeeeeeeetea e esttaa e sttt e e ettt e eeastaasasasasasssesessssssaessenasaas 6-9
(S 20 R = 1o ¢ =] =] 0 o o F USRS 6-9
6.6.2  Vegetated SWalE FIlLer ... .. et e e e e e r e e e e e et ar e e e e e e eentbaaeeeeas 6-30
6.6.3  Vegetated FIlter Stri .o e e e e e e e e e s e et b e e e e e e e e esasbaaaeeaeeesnntaaaeeaeas 6-55
oI Y-V Vo I 11 = SRR 6-69

ii
Storm Water BMP 7/16/2013

Guidance Manual



Table of Contents | 2013

6.7 INTIIEFTION BIMIPS ..ttt ettt st st st e sa e e sabeesabeesabeesabeesabeesabeesabaesabeesabeesaseess 6-85
6.8 Permeable PavemeEnt BIVIPS .....co.uiiiiiiiieiieesiie ettt ettt ettt sbe e sate e sat e e sateesate e sateesateesnseennes 6-106
6.9 BUITAING BIMIPS ..ttt ettt ettt st ettt s e e sbt e e sat e e sbt e e s st e e bt e e sabeesbteesateesateesabeensbeesnsaeneas 6-124
(e T R O T =Y g oV A T 1T 0 o =1 2= ISR 6-124

(o T A o Y0 L= o = o S PRSPPI 6-128

(oS TR B €1 Y=Y s I 0o To ) PP P PP 6-142

6.10  Retention ANd Detention BIVIPS.........coiiiiiiiiiieinitt ettt stte e st e e s s ate e e sabae e s sabeeesssbeeesnnaeas 6-149
6.10.1 Constructed Treatment WEtIand .........coiiiiiiiiiie et 6-149
6.10.2 Wet ReteNTiON BaSiNGS ...coeiiiiiiiiiee et e e e e s e e e s e e e e e 6-167
6.10.3 Dry Extended Detention Basins........cccceceerieiriieenieenieenieesiee st e steesiteesateesabeesateesabeesaeeesaseesaneens 6-189

(20 B R o oY o T =] =Y VA D 11V ol TP PPPPPPPPPPPPPPPNt 6-214

7 REFERENCES ...t e e e s sanann 7-1
Appendix A (€] (o 1= T oV @ 1 =1 4 U SUTRN A-1
Appendix B YL @ eTa T T To T E 1Y/ =T SR B-1
Appendix C BMP Sizing MethOdOIOZIES ......eeiiiiiiiieeiie ettt e e are e e s tre e e e nea e e e ennees C-1
Appendix D BMP DESIZN EXAMPIES c...eeeeie ettt ettt e st e e et e e e st e e e ente e e eensaeeeensbeeeeneaeeennnees D-1
Appendix E Basin Outlet Sizing EXAMPIES ....ccoiviiiieeiie ettt et e et e e et e e e et e e e neae e e nnees E-1
Appendix F Flow Splitter Design SPeCifiCatioNs .....cccceiiiiiiie e e e e e e aeee s F-1
Appendix G (e Yor= 1l o =T oY o ) PP G-1
Appendix H Facility Inspection And Maintenance Checklists .........cccouieiiiiiiiiiiiiieeee e H-1
Appendix | Example Agreements, FOrms, ANd LETEEIS ...ccviiiiiciiie e et e e st e e e s I-1
Appendix J List Of Discretionary Projects Exempt From Tier 3 ReQUIr€mMents ........c.eeeecvveeeecveresiveeesscvveeennns J-1
Appendix K DART SWIMP CRECKIST .. veeieereeeiiieeeecieeeseitee sttt e et e e st e e e st e e e sate e e snseeeesstaeeeensseeesnseaeannseeesnnes K-1

iii
Storm Water BMP 7/16/2013

Guidance Manual



Table of Contents | 2013

List of Tables

Table 1-1: POst-CoNStrUCtioN ProjeCt TIBIS ..ccccuuiiiieee ettt e e ettt e e e e ettt e e e e e e ettt r e e e e e e e e aabbeeeseeeeesanssaseeaseannes 1-10
Table 2-1: Typical Site AssessmMeNnt INFOrmMatioN .........cooi i e e e e e e e abre e e e e e e e e anees 2-1
Table 2-2: Pollutants of Concern Based 0N Land USE .......c.coviiiiiiinieiiiieeniee sttt ste st saae e s esaae s 2-3
Table 2-3: 303(d) Listed (2006) Water Bodies and Associated Pollutants........cccccueeeecieeeiciieeesiiee e 2-5
Table 5-1: Matrix Table for Comparison of BasiC BIMP OPLiONS ........ccivciieeiiiieecciieeeeireeeseveeeesteeeeeareeessereeessnnneeeenes 5-2
Table 5-2: Sizing factors for Rainwater Gardens (modified from Bannerman, 2003)..........ccccccccvueeeecieeeeecieneeecrnennn. 5-17
Table 5-3: Soil Amendments and Their SPeCITiCAtiONS.......uiiiii i e e e e rrre e e e e e e eanens 5-29
Table 5-4: Landscaping Plants and Associated LOCAl COSES.......ciiiuiiiiiiiiiiiiiiieee ettt eeerre e e e e e e cnrae e e e e e e e eanens 5-34
Table 6-1: BMP Selection Matrix — Pollutants of CONCEIMN ........uiiiiiiiiiiiiii et s e e 6-5
Table 6-2: BMP Selection Matrix - Site SUItability .......ceeeeveeiiiiiie e e e e 6-6
Table 6-3: Volume Reduction & Treatment Effectiveness for Bioretention Areas.........ccoceevveieveenieeeneesieesneenne 6-10
Table 6-4: Site Suitability Considerations for Bioretention Areas ..........ccceccveeeicieeeeiiie e e e e erere e srree e 6-11
Table 6-5: Applicability of Bioretention Areas for Special Design DiStriCts ........ccccevevvveeiriieeeiiiee e e 6-12
Table 6-6: Bioretention Area DESIGN CritEIIa......uiiiiuieeiiiiee ettt ettt ettt e este e siee e e s sibe e e ssbaeessabaeesssbeeessasaeessabaeesnns 6-13
Table 6-7: Bioretention Maintenance QUICK GUIHE ..........eeiiriiiiiiiiieieiiee ettt see e s sare e s sabae e s sabaeeenas 6-27
Table 6-8: Routine Maintenance — BioreteNtiON . .....ciiiiiiiiiiiii ettt s sbee e e s bbe e s sataeessabaeeenas 6-28
Table 6-9: Major Maintenance — BiOrETENTION .......c.ueiiiiiiie ettt e et e e ta e e e sara e e e eer e e e enneeeesnsaeeanns 6-29
Table 6-10: Volume Reduction & Treatment Effectiveness for Vegetated Swale Filters .........cocceeeeiveieccveeciiieeenne 6-32
Table 6-11: Site Suitability Considerations for Vegetated Swale Filters.......ccccceeciiviecciie e 6-32
Table 6-12: Applicability of Vegetated Swale Filters for Special Design Districts.......cccceevcveeeeiieeeecciee e, 6-33
Table 6-13: Vegetated Swale Filter DeSigN CrTeria .....c.couueeiieeiiieiieeeiee ettt sttt et e s 6-34
Table 6-14: Vegetated Swale Filter Maintenance QUICK GUITE .........coouiiiiieriiiiiiieniee et 6-51
Table 6-15: Routine Maintenance Standards - Vegetated Swale Filters .........cccooeeiiiiiieiiiiniieneceeeeceeeeiee e 6-52
Table 6-16: Major Maintenance Standards - Vegetated SWale Filters ........cccceevciieieciie e 6-53

Table 6-17:
Table 6-18:
Table 6-19:
Table 6-20:
Table 6-21
Table 6-22:

Volume Reduction & Treatment Effectiveness for Vegetated Filter Strips ......ccccoevvveeevcieeeccieee e, 6-56
Site Suitability Considerations for Vegetated Filter Strips.......ccocceviieeeccciie e 6-56
Applicability of Vegetated Filter Strips for Special Design DiStriCtS........ccccvevvcieeeiiieeeeriiee e 6-57
Vegetated Filter STrip DeSIZN Criteria ....uuieiii ittt e et e e e e e e rarr e e e e e e e e aaaaaeeeaas 6-58
: Vegetated Filter Strip Maintenance QUICK GUIAE .......ccoeiiiiiiiiei ettt 6-66
Routine Maintenance — Vegetated Filter Strips.......ccooiiiiei oo 6-67

Table 6-23: Major Maintenance — Vegetated Filter STriPsS ...ttt e e e e 6-68
Table 6-24: Volume Reduction & Treatment Effectiveness for Sand Filters .........ccceecveeiecciiicciiee e 6-71
Table 6-25: Site Suitability Considerations for SANd FIlters .........cccveieiiiie i 6-71
Table 6-26: Applicability of Sand Filters for Special Design DiStriCtS .......cciccviieiciieeeciee e 6-71
Table 6-27: Sand Filter DESIN CriteIIA ....ceiiii ittt et e e e e scar e e e e e e s bereeeeeeeseababeeeeeeesesassseaeeaaseanans 6-73
Table 6-28: Sand Filter Maintenance QUICK GUIE ..........uuviiiiiiiieciiee ettt e e e e e e arr e e e e e e e e sanaaeeeeeeeenans 6-82
Table 6-29: Routine Maintenance — SANd FIlLEIS........oo i e et e e e e e e e sarre e e e e e e eenans 6-83
Table 6-30: Major Maintenance — SANA FIlLEIS.....uuii ittt setr e e e e e e e bare e e e e e e eeeanraeeeeeaseennns 6-84
Table 6-31: Volume Reduction & Treatment Effectiveness for Infiltration BMPS ..........cccccveeviiieeeeciee e 6-86
Table 6-32: Site Suitability Considerations for Infiltration BIMPS ...........ccceiiiiieiiiiieecciee e e e 6-87
Table 6-33: Applicability of Infiltration BMPs for Special Design DiStriCts ........ccccceveeecieeeriieee e eeree e 6-87
Table 6-34: Infiltration BMP DeSigN CritEIa.......ueeeccuiiiieiiiieiciieeeeieeeeetee e e stteeestveeeesseaeeesasaeeessseeeesssaeessnnseessnsseeenn 6-89
Table 6-35: Infiltration BMP Maintenance QUICK GUIHE.......c..uiiiiiiiiiiiiie et eeree et e e sbae e s sae e e seaee s 6-103
Table 6-36: Routine Maintenance — INfiltration BIMIPS ......coociiiiiiiiiiiiieeccite ettt e e s saee e e s aaee s 6-104
Table 6-37: Major Maintenance — Infiltration BIVIPS ..........ooiiiiiiiiiieiiiieeeit ettt 6-105
Table 6-38: Volume Reduction & Treatment Effectiveness for Permeable Pavement............cccceeeeivveeccvenecinenn. 6-108
Table 6-39: Site Suitability Considerations for Permeable Pavement ...........cccccvieeeiiiii e 6-109
Table 6-40: Applicability of Permeable Pavement for Special Design DiStriCts .......ccccveeevieeeiiieeeeriiee e 6-109
iv
Storm Water BMP 7/16/2013

Guidance Manual



Table of Contents | 2013

Table 6-41: Permeable Pavement DeSigN Criteria......uuiiiuieeieciieeeieeeceteeeeere e ere e e s e e s stae e e esaee e sereeessnsaeesennneas 6-111
Table 6-42: Permeable Pavement Maintenance QUICK GUIdE.......coviiiiiiiiiiiiiiicriece e 6-121
Table 6-43: Routine Maintenance — Permeable Pavement.......oc.uiviiiiiiiiieiiie ettt 6-121
Table 6-44: Major Maintenance — Permeable PavemMeNt..........cccuuiiiiiii ittt e enrae e e e e 6-123
Table 6-45: Site Suitability Considerations for CiSTEINS.......ciii i e e e e e e ans 6-125
Table 6-46: Applicability of Cisterns for Special Design DiStriCtS.......cuiiiiieiiiiieeieeeccciiiiee e e e e 6-125
Table 6-47: Cistern Maintenance QUICK GUITE ......ccuueiiiiiieiiiiee ettt ettt e e site e s saee e e s sabeeessaeeeesnnaeas 6-127
Table 6-48: Site Suitability Considerations for Planter BOXES........cuuviiuieeeeiiiieeceeeesrtieeeeree e eeeeeesee e sene e e snaeeas 6-129
Table 6-49: Applicability of Planter Boxes for Special Design DiStriCtS.......cccviieevieriiiiieeeeiiee e cciee e e e 6-129
Table 6-50: Planter BoX DESIZN Criteria .......ueeciiiiiceiieeeiiieeeeciee e eette e e st e e e sere e e seseeeesateeeesssseeesnsaeeesseeessnssesesnsnens 6-130
Table 6-51: Planter Box Maintenance QUICK GUIE ..........uiiiiiiiiiiiiiee ittt e s sba e e s saaee s 6-139
Table 6-52: Routine MaintenNance — PIaNtEr BOXES .......cueeieriiiiiiiiieeiiieeeesiteessiteeesiteeessisneessaseeesssseessssseeesnsseeens 6-140
Table 6-53: Major Maintenance — Planter DOXES .......c.uuiiiiiiiiieiiiie ettt e e et e e e e e e sbraa e e e e e e e atraaeeeeeeenannns 6-141
Table 6-54: Site Suitability Considerations for Green ROOTS..........uueiiiiieiiiiiiiiie et e e 6-143
Table 6-55: Applicability of Planter Boxes for Special Design DiStriCtS.......ccccveiviuieeeriieeeeiieeeerieeeesireeeeeeeeeeaeeeas 6-143
Table 6-56: Green ROOT DESIZN CrItEIIA .....uueieciiieieiiieecieeeeete e e ste e e et e e e e etr e e e sateeeestaeeeeasaeessseeeesnsseesanssesesssneenn 6-144
Table 6-57: Green Roofs Maintenance QUICK GUITE ......cc.uiviieiriiienieiiiierie ettt ste et ste s e saaeesaae e saaeenaee s 6-148
Table 6-58: Volume Reduction & Treatment Effectiveness for Treatment Wetland .........cccoocvevvivevieiniveniennnnnn. 6-151
Table 6-59: Site Suitability Considerations for Treatment Wetlands .........ccccvivviieiiniie e 6-152
Table 6-60: Applicability of Treatment Wetlands for Special Design DiStricts ......ccoovveeiriveeiviieeeeniee e 6-152
Table 6-61: Treatment Wetland DeSigN Crit@ria........ovueriueiiiieiiiieiieeite ettt et b e sar e s e seeesnee s 6-153
Table 6-62: Treatment Wetland Maintenance QUICK GUIdE........covviiriiiiiieiiii ettt 6-163
Table 6-63: Routine Maintenance Standards — Treatment Wetlands ........ccocvvivieriiiinieniiciniecec e 6-164
Table 6-64: Major Maintenance Standards — Treatment Wetlands ..........cccvovciieeeiiie e 6-165
Table 6-65: Volume Reduction & Treatment Effectiveness for Wet Retention Basins ........cccccevveeevievneeineennnnnnn 6-169
Table 6-66: Site Suitability Considerations for Wet Retention Basins ........ccccceeeiierieiiiieniiienie e 6-169
Table 6-67: Applicability of Wet Retention Basins for Special Design DistrictS.......c.ceeeveerieerieeniieenieenieeeieenane 6-170
Table 6-68: Wet Retention Basin DeSIZN Criteria ......ccicccuiiiiiie ettt e e ettt e e e e e e e et re e e e e e e e eanraaeeeaeeeenns 6-171
Table 6-69: Wet Retention Basin Maintenance QUICK GUIE ........iivieiiiiinieiiiierieerieeste st 6-185
Table 6-70: Routine Maintenance Standards — Wet Retention Basin ........cccevieerierniienieinieeseeeieeseeesee e 6-186
Table 6-71: Major Maintenance Standards — Wet Retention Basin ........ccccccvviieeieeeiiiiee et eee e 6-187
Table 6-72: Volume Reduction & Treatment Effectiveness for Dry ED Basins .......ccccccuveeeeciveeecceieeeerveeeeeeeee e 6-190
Table 6-73: Site Suitability Considerations for Dry Extended Detention Basins.........cccccceeeeeeiiiiiieeeeceecciieeeee e, 6-191
Table 6-74: Applicability of Dry ED Basins for Special Design DiStriCtS.......cccvveiieiieeiiiiiiiee e 6-191
Table 6-75: Dry Extended Detention Basin Design Criteria ........ccccvieiiiiiieeiiiiieee ettt e e e rree e e e e 6-193
Table 6-76: Dry Extended Detention Basin Maintenance QUICk GUIde ........cueeeieiieciiiieiiee e 6-210
Table 6-77: Routine Maintenance Standards - Extended Detention Basins.........cccevveerierniieniennieenieeneee e 6-211
Table 6-78: Major Maintenance Standards - Extended Detention Basins........ccccceeeveieeeeiciieeecieeeecreeeeeeee e 6-212
Table 6-79: Proprietary Device Manufacturer WEDSITES .....c.cuviiieciiiee ettt e e 6-220
\'
Storm Water BMP 7/16/2013

Guidance Manual



Table of Contents | 2013

List of Figures

Figure 1-1: Manual Flowchart Based 0N ProJECT TIeF....cccccuiiiieieeecciiieeeeiteeeetee e sttt e e e eteeesseeaeeestreeeesnsaeessnsaeessnsseesanns 1-2
Figure 3-1: POSt-fill SOIl Profile.......uiiiiiiie ettt e e e e e e e st e e e et e e e e aaeeeesataeeeenseeesnseeeesnsseennnns 3-2
Figure 4-1: Example of Soil Disturbance Minimization..........ccoioiiiiiiiiiiie e e e e e e e rree e e e e e e eaanes 4-4
Figure 4-2: Example of Minimizing Impervious Surfaces by Implementing Bioretention in a Parking Lot................. 4-5
Figure 4-3: Example of Minimizing Impervious Surfaces in @ Parking Lot .........ccooeiiiiiiiiiiiie e 4-6
Figure 4-4: Disconnected Downspout Directed t0 @ PErvioUS Ar€a .......cceoecuuiiieieeeieciiieeeee e eeeciree e e e e eeserree e e e e e eeanens 4-8
Figure 4-5: Single-Family Site Design EXAMPIE .....ccoiuiiiieiiiie ettt et re e e tr e e e stae e e s rate e e eennaeeesnnaeeean 4-11
Figure 4-6: Multi-Family Residential Site Design EXamPle.....cccuueiiiiiieeeiiiiecciee st e s e e et eeane e e snaee s 4-13
Figure 4-7: Commercial Site Design EXAMPIE ......oeeiiiiiiieiiee sttt e s e e et e e satr e e e satae e e eatee e sneaeeesnnaeeean 4-15
Figure 4-8: Office BUilding Site DeSi8N EXAMPIE ...ciiiuiiiiiiiie ittt ettt e st e e st e e sabae e s sabaeeesabeeesasaeessasaeeenn 4-17
Figure 4-9: Residential Street Design EXAMPIE ....ciiiuiieiiiiiieciiee ettt e e st e e st e e s sabaeessbte e e saaaeesnasaeeens 4-18
Figure 5-1: Example of disconnected downspout that directs runoff to pervious area........cccecceeevvcieeincieeennieeennnns 5-9
Figure 5-2: Flow Spreading - Directing Runoff from a Disconnected Downspout Away From a Foundation (University
of California, SANTa Barbara)........coociii it e e e e e e e e et e e et e e e e b e e e e atbeeeenraeeenaraeeeatreeeanes 5-13
Figure 5-3: Rainwater Garden Implemented in the Front Yard of a Single-Family Santa Barbara Residence.......... 5-15
Figure 5-4: Rain Barrel BIends INtO SUMTOUNINGS........iiiiiiiieeiieiecciteeesiteeeetee e et e e e str e e e snraeesesaeeesntseeesnnsaeesnseneans 5-20
Figure 5-5: Contained Planters With Trees and FIOWETS ......ccc.uiieiiiiieeciiie ettt ete e e esivee e s tre e e snaee e sareeeens 5-23
FIGUre 5-6: DEPIeSSION STOMABE.....uiiiiiuiiieiiiiieiiitie ettt st e e s a e e st e e s s e e s esa e e e snb e e e s sbeeesannaeeesnaeeeeas 5-25
Figure 5-7: Typical Permeable Pavement Cross-SECTION .......cuiiiiiiiiiiiiieiiieeee ettt st 5-27
Figure 5-8: Permeable Pavers in a Driveway in Front of a Single-Family Residence in Santa Barbara..........cccccc.... 5-27
Figure 5-9: Grass Paver Blocks in @ Residential DIiVEWAY .....ccuveeicuiiieeiiiie ettt e e stree et e e s eanae e e snraeeens 5-28
Figure 5-10: Gravelpave2 .......................................................................................................................................... 5-28
Figure 5-11: Soil amended area at U.S. EPA Ariel RioS BUIlAING .....c.evveeeiiiiieiiee et 5-29
Figure 5-12: RIDDON DIIVEWAY ..eccuviiiiiiieeeeiiie e ettt ettt e e sttt e e e tte e e s sate e e s sataeeeeasteeessseeeeassaeeeansseeesnssaeessnssessasseeesnssnnenn
FIgure 5-13: RIDDON DIIVEWAY ..uuviiiiiiieeiiiiiee ettt e ettt e e e e e ettt e e e e e s e ettt e e e e e e seeantaaseeeeseeassbaaseeseeeaaanssaaeaeaanann
[a T U] R T S W Yor- |l I o o Ky or- ] o 11 V=PSRN
Figure 6-1: Bioretention Area — ArrOY0 BUITO ....ccciiiiiiiiiiiccceccceeeeeeeeeeeee ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeeeeaaees
Figure 6-2: Bioretention Area SCHEMATIC.......ii i e e st e e e e te e e e enea e e e sntbeeeeneaeeennnaeas
FIZUIe 6-3: ROAUSIAE SWAIE.....oeiiieiiieciiee ettt e e e et e e st e e e st e e e e ste e e s seaeeesateeeeassteeessseeeesnsaeeeanneeeesnnsenas
Figure 6-4: Trapezoidal Channel Capacity Chart........cceociii e e et e e s e e s tre e e e nre e e snreeas
Figure 6-5: Vegetated Swale Filter SCheMAtiC .......ccocuiii i
Figure 6-6: Flow Spreader and Check Dam Schematics
Figure 6-7: Vegetated Filter Strip Providing Pretreatment for a Bioretention Area........ccccceeeciiieieiiicciiineeeee e, 6-55
Figure 6-8: Vegetated Filter STrip SChEMAtIC ... ...uuiiiii e e e e et e e e e e e anre e e e e e e eeaans
Figure 6-9: Volleyball Court SANM FILEI ....eeii et e e e e e e e e ar b e e e e e e s e e aaaaaaeeeeeeennns
= U N T (O =Yoo N T =T Yol =T 4 o - [ S
FIgUre 6-11: INfIltration BaSin ...ccccueeiiiiieeeciiieeecitee sttt e e ettt e e eee e e et e e e e ta e e e eataeesasseeeessseeeenssaeesnsaeesassseesansseeesnnseeenn
Figure 6-12: Infiltration Basin SCHEMATIC........cccuiiiiiiieecie et e e e e e e e s are e e e s atr e e e s naaeeenneeean
Figure 6-13: Infiltration Trench SChEMATIC ...eiieuiiriiiiiee et s e e e sba e e s saae e e saaeee s
Figure 6-14: Dry Well SCREMATIC....ciiiiiieiiiiiee ettt ettt e sttt e s sate e e e sbee e e sabe e e srabaeeesnbeeeesnseeesnnnes
FIGUIE 6-15: PEIrMEADIE PAVEIS......iiiiiiieeeiiiee ettt ettt e st e et e e st e e e e sabe e e e sabeeesabaeessabeeesssneeesnses
Figure 6-16: Permeable Pavement SChemMatiC......ccceiiiiiiiiiiiieiie et e
Figure 6-17: Typical ADOVE GroUNd CISTEIM ...cccuuiiiiiiieecciiieeeiee et e e e e e et e e stte e e e st e e e eare e e snsaeeesatseesensneeesnnsns
= Ul T s e =Y o =T ol = o PR
Figure 6-19: Planter BOX SCHEMAtiC......ciiiiiiie ettt e et e e tte e e et e e e s asae e e snaaeeentaeeeensneeesnnnnns
Figure 6-20: Typical Cross Section of a Green Roof
Figure 6-21: Constructed Treatment Wetland at University of California, Santa Barbara........ccccceveeeieeinienneen. 6-149
Figure 6-22: Constructed Treatment Wetland SChematiC.......cooviiiiiiiiiiiiii e 6-161
Vi
Storm Water BMP 7/16/2013

Guidance Manual



Table of Contents | 2013

Figure 6-23: Wet Retention Basin with Vegetation Along Perimeter........cceccvviieciii et 6-167
Figure 6-24: Wet Retention Basin SChEMALIC .....uuiiiiiiee e e et e e e e e e e aae e e ennes 6-181
Figure 6-25: Riser Outlet SChematic — OPLioN 1 ....coouiiii it e e s e e et e e e nee e e s snbeeeesntaeeeennes 6-182
Figure 6-26: Inverted Pipe Outlet Schematic — OPLioN 2.......ueiiiiiiiiiiiee e e e rareae e s 6-183
Figure 6-27: Dry ED Basin (dual use; playing field When dry) ... e 6-189
Figure 6-28: Dry Extended Detention Basin SCheMAtiC.........uueeiiiiiiiiiiiiie e raee e 6-203
Figure 6-29: Perforated Riser Qutlet Schematic — OpPtion L .......cooiiiiiiiii e e 6-204
Figure 6-30: Perforated Riser Outlet Schematic — OPLioN 2 .......oiiiiieiiiiie et e e eaees 6-205
Figure 6-31: Multiple Orifice Outlet Schematic — OPLioN 3 .......oiiiiiiiie e e e e e eaens 6-206
Figure 6-32: Emergency SPillway SChEMATIC ...ccvviiiiiiee e e s e e et e e e aer e e e s tr e e e eereeesnnns 6-207
Figure 6-33: FIlterra Tre@ BOX FILEI ... ..uuveieee ettt e e e e e et r e e e e e e e s taabe e e e e e e e anaaeeeaaeean 6-214
Vil
Storm Water BMP 7/16/2013

Guidance Manual





