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Comparison ofAlternative Biofiltration Sizing Standards 
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DRAfT for Discussion Purposes Only 

Comparison ofAlternative Bio/iltration Sizing Standards 

Scenario 1 - Typical Biofiltration - Median Routing TIme; Typical Media Filtration Rate 

Tributary Area Chancteristla Explanation 

85th Percentile, 24-hour Storm Depth, d, Inches 0.85 Typical of SOC 

Tributary Area, A, ac For illustration purposes 

Imperviousness 0.7 Typical mix of land uses 

Runoff coefficient, RC 0.675 TGD runoff coefficient equation 

Design Capture Volume, cu-ft 2083 A)( d )( RC)( (43560 sf/ac) I (12 in/ft) 

Baseline BtofUtr.d on 8MP Destan P.,..meters Value Explanation 

Ponding Depth, inches 12 Typical destgn; per TGD and other guidance 

Media Thickness, inches 24 Typical desjgn; per TGD and other guidance 

Media Available Pore Space, in/in (porosity - Fe) 0.25 Porosity, minus pon.lon wetted by irrigation and/or previous event 

Design Media Filtration Rate, in/hr 2.5 Default design; per TGD; LAMS4 guidance with 2.0 clogging facgtor 

Assumptions wwI Bll$eline C.kulatlons Value Explan.tlon 

Pon.ion of DCV Reliably Retained, cu-ft Assumption; theoretically yields largest difference between alternative biorlltration design approaches 

Remaining DCV 2083 

Routing Period, hrs Typical storm duration, storms similar to 85th pctl depth; sensitivity assumption 

Depth filtered during routing period, inches 17.5 Media filtration rate )( routing period 

Depth of detention storage, inches 18 Ponding depth + pore space 

Total Depth Treated, during and following event 35.5 Depth filtered + detention storage 

Storage drawdown time, hours 7.2 Depth stored I media filtration rate 

R~sults - Bloflltl'1ltlon Alternative 1- Treat 150% of the remaining 
DCV. Value Explanation 

Required Biofiltration Treated Volume, cu-ft 3124 1.S)( remaining DCV 

Blofiltration Footprint Required, cu-ft 1056 Req'd Biofiltration Volume I Total Depth Treated -+ Stored 

Storage Volume as fraction of remaining DCV 0.76 Storage volume I Remaining DCV 

Average Annual capture Efficiency 92% From TGD nomograph; see below 

Results - Biofiltl'1ltlon Ahernative 2 - StaN 0.75 of remalnina DCV in 

pores and pandinl. 

Required Biofiltation Storage Volume, suriace -+ pores 

Value 

1562 

ExpianatJon 

0.75)( remaining DCV 

Footprint Area, sq-ft 

Effective storm volume filtered and stored durini routing period, cu­

1041 required blofiltratlon storage volume I total storage depth (ponding + pores) 

ft 3081 Total stored plus filtered depth; multiplied by footprint area 

Storage Volume as fraction of remaining DCV 0.75 

Average Annual capture Efficiency 92% From TGD nomograph; see below 

SUmrntlry Comparison Biofitt ration Sizing Alternatives 

Alt 1-~'ru' Att 2-0.75 storOll,_ 
Footprint 1,056 1,041 
Effective Storm Volume Treated 3,124 3,081 
Averale Annual Capture EffICiency 92% 92% 

Support for Percent capture Calculations - NomograDhs from TGD 

Red = 150 percent treat; Blue = 75 percent store 
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DRAFT for Discussion Purposes Only 

Comparison ofAlternative Bio/iltration Sizing Standards 

Scenario 2 - Typical Biofiltration - Longer Routing Time 

Tributary Area Characteristics Value 

85th Percentile, 24-hour Stonn Depth, d, inches 0.85 Typical of SOC 

Tributary Area, A, ac For liIustr.ltion purposes 
Imperviousness 0.7 Typical mix of land uses 

Runoff coefficient, RC 0.675 TGO runoff coefficient equation 

Design capture Volume, cu-ft 2083 A)( d)( RC)( (43560 sf/ae) / (12 in/ft) 

Baseline Biofiltration BMP Destin Parameters Value 

Ponding Depth, inches 12 Typical design; per TGD and other guidance 
Media Thickness, inches 24 Typical design; per TGD and other guidance 

Media Available Pore Space, In/in (porosity - Fe) 0.25 Porosity, minus portion wetted by Irrigation and/or previous event 

Design Media Filtr.ltion Rate. In/hr 2.5 Default design; per TGD; LAMS4 guidance with 2.0 dogging facgtor 

Assumptions and S.sellne cakulations Expl.Rlltlon 

Portion of DCV Reliably Retained, cu-ft Assumption; theoretically yields largest difference between alternative biofjhratlon design approaches 

Remaining DCV 2083 

Routing Period, hrs 12 Upper bound on potentially acceptable routing time 

Depth filtered during routing period, inches 30 Media filtr.ltlon rate)( routing period 

Depth of detention storage, Inches 18 Ponding depth +pore space 

Total Depth Treated, during and following event 48 Depth filtered + detention stor.lge 

Stor.lge dr.lwdown time, hours 7.2 Depth stored I media filtration rate 

Results - BiofiltratJon Ah.ernatlve 1 - Treat 150% of the remalnlna: 

DCV. Explaniltlon 

Required Biofillr.ltlon Treated Volume, cu..ft 3124 1.5)( remaining DCV 

BiofHtration Footprint Required, cu-ft 781 Req'd Blofiltration Volume I Total Depth Treated + Stored 

Stor.lge Volume as fr.ldion of remaining DCV 0.56 Stor.lge volume I Remaining DCV 

Average Annual capture Efficiency 87% From TGD nomograph; see below 

Results - Biofittl"ltJon Ah..rnativ. 2 - Store 0.75 of remainin. DCV In 

pores and pondinl_ Explanation 

Required Biofiltation Stor.lge Volume, surlace + pores 

Footprint Area, sq-ft 

1562 

1041 

0.75 )( remaining DCV 

required biofiltr.ltlon storage volume I total storage depth (pondlng oj. 

Effedive storm volume filtered and stored during routing period, cu­

ft 4165 Total stored plus filtered depth; multiplied by footprint area 

Storage Volume as fr.ldion of remaining DCV 0.75 

Average Annual capture Effidency 92% From TGD nomograph; see below 

pores) 

Summllry Comparison Btofiltration Siz.inl Altet"nativel 

All 1 . lsml. treal Att ;t- 0.75 storl Ke 

Footprint 781 1.041 
Effective Storm Volume Treated 3.124 4.165 

Average Annual Capture Efficiency 92% 

SUDport for Percent Capture Calculations - Nomographs from TGD 
Red = 150 percent treat; Blue = 75 percent store 
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Support for Percent capture Calculations - Nomographs from TGD 
Red = 150 percent treat; Blue =75 percent store 
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DRAFT for Discussion Purposes Only 

Comparison ojAlternative Biofiltration Sizing Standards 

Scenario 3 - Typical Biofiltration - Shorter Routing Time 

"!"rfbutlry Area OIaracterislics Value Explanltion 

85th Percentile, 24-hour Storm Depth, d, Inches 0.85 Typical of soc 

Tributary Area, A, ac For illustration purposes 

Imperviousness 0.7 Typical mix of land uses 

Runoff coefficient, RC 0.675 TGD runoff coeffident equation 

Design capture Volume, cu-ft 2083 A x d)( RC)( (43560 sf/ac) I (12 in/ft) 

Baseline Bloflltratlon BMP Desll" Parlmeters Value Explanation 

Pending Depth, inches 12 Typical design; per TGD and other guidance 

Media Thickness, inches 24 Typical design; per TGD and other guidance 

Media Available Pore Space, infin (porosity - FC) 0.25 Porosity, minus portion wetted by irrigation and/or previous event 

Design Media Filtration Rate, In/hr 2.5 Default design; per TGD; LAMS4 guidance with 2.0 dogging facgtor 

Assumptions and Baseline Calculations Value ~xplanatlon 

Portion of DCV Reliably Retained, cu-ft Assumption; theoretically yields largest difference between alternative blofiltration design approaches 

Remaining DCV 2083 
Routing Period, hrs Lower bound on acceptable routing time 

Depth flttered during routing period, inches 10 Media filtration rate )( routing period 

Depth of detention storage, inches 18 Pondlng depth + pore space 

Total Depth Treated, during and following event 28 Depth filtered + detention storage 

Storage drawdown time, hours 7.2 Depth stored I media filtration rate 

Results - Biofiltration Alternative 1 - Treat ISO-A. of the remaining 

DCV. Value Explanation 

Required Biofiltration Treated Volume, cu-ft 3124 1.5)( remaining DCV 

Biofiltration Footprint Required, cu-ft 1339 Req'd Bioflltratlon Volume I Total Depth Treated + Stored 

Storage Volume as fraction of remaining DCV 0.96 Storage volume I Remaining DCV 

Average Annual Capture Effidency 95% From TGD nomograph; see below 

Results - Blofiltratlon Alternative Z - Store 0,75 of remaininl DCV 

In pores and pondl.", 

Required Bioflltation Storage Volume, surface + pores 

Value 

1562 

EJcpllnation 

0.75 )( remaining DCV 

Footprint Area, sq-ft 

Effective storm volume flttered and stored during routing period, cu­

1041 required biofiltratlon storage volume I total storage depth (ponding + pores) 

ft 2430 Total stored plus filtered depth; multiplied by footprint area 

Storage Volume as fraction of remaining DCV 0.75 
Average Annual Capture Efficiency 92".. From TGD nomograph; see below 

summa"'""iYCOmparfson BtofUtriltion Sii inc AJlemativts 

Alt 1 - 150% tte.at All 2 - 0.75 storilce 
Footprint 1,339 1,041 
Effective Storm V04umi Treilted 3,12' 2,430 
Averilce Amu hlll Capture Efficiency 95" 92% 



DRAFT for Discussion Purposes Only 

Comparison ofAlternative Biofiltration Sizing Standards 

Scenario 4 - Typical Biofiltration - Higher Media Flowrate 

Tributary Area Characteristics Value EJlplanation 

85th Percentile, 24-hour Storm Depth, d, inches 0.85 Typical of soc 

Tributary Area, A, ac For illustration purposes 

Imperviousness 0 .7 Typical mix of land uses 

Runoff coefficient, RC 0 .675 TGD runoff coeffident equation 
Deslg" Capture Volume, cu-ft 2083 A x d x RC x (43560 sf/ac) / (12 in/It) 

Baseline BloflltraUon BMP Design Parameters Value Explanation 
Pondlng Depth, Inches 12 Typical design; per TGD and other guidance 
Media Thickness, inches 24 TVp ica l design; per TGD and other guidance 

Media Available Pore Space, In/in (porosity - Fe) 0.25 Porosity, minus portion wetted by irrigation and/or previous event 
Design Media Filtration Rate, in/hr Default design; per TGD; LAMS4 guidance without clogging facgtor 

Assumptions and Baseline calculations Value Explanation 

Port ion of DCV Reliably Retained, cu·ft Assumption; theoret ically yields largest difference between alternative biofiltration design approaches 

Rema ining DCV 2083 

Routing Period, hrs Typical storm duration, storms similar to 85th pet! depth; sensitivity assumption 

Depth filtered during routing period, inches 35 Media filtration rate )( routing period 

Depth of detent ion storage, inches 18 Pondlng depth -+ pore space 

Total Depth Treated, during and following event 53 Dept h filtered + detention storctge 

Storage drawdown time, hours 3.6 Depth stored / media filtration rale 

Results - Bloflltration Alternative 1 · Trnt 150% of the rema1nina 
DCV. Value explanation 

Required Biofth.ratlon Treated Volume. cu-ft 3124 l.S )( remaining DCV 

Biofiltratlon Footprint Required, cu-ft 707 Req'd Biofiltration Volume / Total Depth Treated -+ Stored 

Storage Volume as fraction of remaining DCV 0.51 Storage volume / Remaining DCV 

Average Annual Capture Efficiency 93% From TGD nomograph; see below 

Results· BloflltT1ltlon Alternative 2· Store 0.75 of remaining DCV in 

pores and pondina. Value Explanation 

Required Blofiltatlon Storage Volume, surface + pores 1562 0.7S)( remaining DCV 

footprint Area, sq-ft 1041 required biofiltratlon storage volume / total storage depth (pondlng + pores) 

Effective storm volume filtered and stored during routing period, cu· 
ft 4599 Total stored plus filtered depth; mUltiplied by footprint area 

Summary COmparison Bioffltration Sbinl AltemaUves 

Storage Volume as (raction of remaining DCV 0.75 

Average Annual Capture Efficiency 96% from TGD nomograph; see below 

All I - 150% tre.t Alt 2 - 0.75 stora •• 
Footprint 707 1,041 

Effecttve Storm Volum. Treatltd 3,124 4,599 

Averale Annual capture Efficiency 9'"' 96% 

Support for Percent Capture Calculations - Nomographs from TGD 
Red =150 percent treat; Blue =75 percent store 
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fOrmatmd 
""""""""-~~~. 

are necessary in order to address LID nArtn,rml::lRevisions to Part E 
standard. 

c. PRIORITY DEVELOPMENT PROJECT STRUCTURAL BMP PERFORMANCE REQUIREMENTS 

listed for all developm 
..... "";'er''''' must also .m,nl,::,m.:>nf 

rAmpnt<:. described below. 

(1 ) ==:....:.=~=::..:.:.;....::=.:..:..:"-=-"~-'--===c.:.= 

Each must each 

onsite structural BMPs to control 


from a oroiect as follows: 


Each must be 
BMPs that are designed to retain (I.e. intercept, 
and onsite 4lJld1;H3Ifi6ef~JIt4I?le"f)elluliB41Ifir,oot*alf+E1II 
volume of storm water runoff 
storm event 

determines that 
volume onsite for a Project is not 

then the may allow the ...."r""v 
Dr,,;ort to utilize flow-thru treatment control BMPs -""-"-""'''-' 

(i) 

1 ThiS lIolume is not a lIolume to be applied to all areas collered this Order. The size of the 
percentile storm ellent is for lIarious parts of the San Diego The Copermittees are 
encouraged to celculate the percentile storm ellen! for each of its jurisdictions using local rain data 
pertinent to its particular In addition, isoplullial maps may be used to rainfall data 
to areas where insufficient data exists in order to determine the lIolume of the local storm 
ellent in such areas. Where the will use isoplullial maps to determine the percentile 
storm ellent in areas lacking rain data, the Copermittees must describe their method for using isoplullial 

Provision E Errata Sheet 
of Page 1 of2 



A • . 
compliance under Provision 
water pollutant control BMP ",;:If't..... y'rn 

1 )(a). The Priority Development ~"~,, .~,..~ ~V" ,,.,,,u,,w 

for the portion of the 
capture volume not retained onsile jf Provision 

Remove from storm water to the 

Filter or treat either: 1) the maximum flow rate of runoff 
from a rainfall of 0.2 inch of rainfall per hour, for each hour 
of a storm the maximum flow rate of runoff 
the rainfall each hour of a storm 
event), as determined from the local historical rainfall 

a factor of two; 

Provision E Errata Sheet 
of 20f2 



Nancy Palmer/Karen 



=:::::..:::...:,... Recognize delisted Beach 
(Attachment 5) and the Revised TMDL _r......,.,...y 1 

(Attachment 6). Add the 303(d) 
interim and compliance with Recommend changes. 

b(3) as 

(3) .:.....:.:..:..::.:........:..=-=-=:..:...:.===~~.:..:.::==.:...:. 


on or 
one of the 

from 
OR 

are no ....."',Jv'I...u 

Specific Provision 

are no of the effluent 
Responsible 

Specific 
MS4 

(e) Responsible 
to 

as folloWS: 

ornnnctr!:lto that of 
in 

and 

loads 

Provision(i) as1'"\"'''"1""..... 

TMDL Errata 
10f8 



, to 

Modify nrn,cr'IT E, Provision 1)(b) as 

(b) Interim Compliance 

with interim WQ8ELs, on or the interim 
compliance demonstrated via one the following methods: 

(ii) 

(iv) 

(v) 

(vi) pollutant 

or 
OR 

Copermittees can demonstrate that aV/~a",.n 
water under 

water are loads 
the Copermittees' 

from the ...,o'~ ..... n 

20fS 



OR 


""",ittorl and are 

Modify 6 as follows: 

)~~~~~~~~~ 

WQBELs, on or 
the 

TMDL 
via one 

is no direct or the Responsible 
ORMS4s to 

(b) 

are no ex(::eE~danCE3S 

under 
at, or downstream of 

Coperm ittees' 

the 

t:>rnl"'lnctr~to that of 

loads 

TMDL Errata 
of 30f8 



The Responsible &>\/&>Inn the 
as 

be by the 
\lornont Plan, 

(v) 

as follows: 

WQBELs, on or the interim 
one of 

or from 

following 

(d) 

(e) norrnittoo~ can demonstrate 

TMDL Errata 
of 4of8 



by the 

to 
MS4s are not 

under 
from 

or downstream of 

submitted and are fully implementing 
Quality Improvement Plan, 

assurance that 
be bv the 

provides 

5 of8 



a, During wet weather days, only the sample maximum receiving water limitations are required to be achieved, 
During dry weather days, tbe geometric mean receiving limitations are required to 
be 

c, The single sample maximum allowable exceedance frequency only days, 111e 

d, ""','UIJUlIJ of) 04 MPNllOOIl1J for Enterococcus may be 
instead if one or more 
Creek, Forrester Creek, San River, andior Chollas Creek) is 

usage frequency in the Plan, Otherwise, the single 
hnlerococcus must be used to assess compliance with the allowable exceedance 

"'''~'''5!f!~J!,!;l,\!"!~,!,,,,,,U! allowable exceedance frequency applies to dry weather days. 

creeks addressed by these 

three 

permit be the same as the 
and 

Aivinn Water 

also 

Final Water Limitations 
Allowable Exceedance 

to 

Notes: 

a During weather days, the sillgle sample maximum receiving water limitations are required be achieved, 

h 

single 

Durinlt dry weather days, the geometric mean water limitations are required to 


c, maximum allowable exceedance frequency only applies to wet weather days, The 
,1lI,mn'"aIl01wa,Ole exceedance frequency applies 10 dry weather days, 

.... rn£l,nT Eband 

Final Water Limitations as Bacteria Densities and 
Allowable Exceedance Freauencies for Creeks 

TMDL Errata Sheet 
60f8 



1-r..nh".r.,1-o<.' 

receiving 
recommended above. 

band c) E 

Limitations Frnrp~~pd 
Allowable Exceedance 

200 0% 

3. During wet weather days, only the single sample maximum effiuent limitations are to be achieved. 
b. During dry weather days, 30-day geometric mean 

achieved. 
c. 

limitations are 

The 

Ocean Shorelines 

e. This Ertterococcu:s limitation applies to MS4 discharges segments of areas of Pacific Ocean Shoreline 
listed in Table 
This Emerococcus cffiuent limitation appliL'S 10 MS4 discharges to segments or areas of creeks or creek mouths 
listed in Table 

1""'1'1U"'I""'0;;: in the must 
requirements in Attachment Provision 

be Recommend one 

6.d.(1 

weather ex(~eedallce as 

one 

must 

TMDL 
70f8 



season. 

TMDL Errata 
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Road Projects 
Daniel Apt 



E are necess nr"'.:.r 

24 

Provision E Errata 

County Page 1 1 



Daniel 
"fication 
ichard B 



E order to hydromodification 

(d) 

directly to storage 

and bank are concrete lined all the 
IvIV;:''VU embayments, or the 

as appropriate the 
incorporated into the Plan pursuant to 

County Page 1 1 



24 

to ::IIn,,,rl:u::::c:::to Part E (JURMP) are in 

Section E.3.b.(3)(b) 

or are 
USEPA 

Section E.3.b.(3)(c) provision) 

paved 

Provision E Errata 

1 1 



Water . . 
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are In orderRevis to 
the 

also 

PROVI 


BITIONS D S 

1 P 

a. 

b. 
are 

c. discha in 

1 A to 
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Order. All other discharges from the Copermittees' MS4s to ASBS are 
prohibited. 

e. 	 If a Permittee has complied with the procedures outlined in Part B.3.c, the 
Permittee shall not be considered in violation of Part A.1 of this Order. 

f. 	 For discharges associated with water body pollutant combinations addressed 
in a TMDL in Attachment E of this Order. the affected Copermittees shall 
achieve compliance as outlined in Attachment E. 

2. 	 Receiving Water limitations 

a. 	 Discharges from MS4s must not cause or contribute to the violation of 
water quality standards in any receiving waters, including but not limited to 
all applicable provisions contained in the list below to the extent that they 
remain in effect and are operative, unless such discharges are being 
addressed by the Copermittee(s) through the processes set forth in this 
Order (Provision AA, Provision B.3.c., and Attachment E). Where a TMDL 
has been developed and its terms have been incorporated into this Order 
(in a manner that is consistent with the waste load allocations set forth in 
the TMDL), a Permittee shall also be considered in compliance with such 
TMDL-related requirements provided in this Order, if it is timely and in 
good faith implementing the MEP-compliant control measures otherwise 
established by this Order: 

(1) The San Diego Water Board's Basin Plan, including beneficial uses, water 
quality objectives, and implementation plans; 

(2) State Water Board plans for water quality control including the following: 

(a) Water Quality Control Plan for Control of Temperature in the Coastal 
and Interstate Waters and Enclosed Bays and Estuaries (Thermal 
Plan), and 

(b) The Ocean Plan, including beneficial uses, water quality objectives, 
and implementation plans; 

(3) State Water Board policies for water and sediment quality control including 
the following: 

(a) Water Quality Control Policy for the Enclosed Bays and Estuaries of 
California, 

Provision A Errata Sheet (Option 1) 
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ions to Part A (Prohibitions Li 
address the decision by the 9th Circuit 

H to 
rces 

H. 

1. 

may be ned for modification for cause not limited to the 
following. 

a. 

c. 

n is 

e. monitoring and reporting 
of the San Diego Water may 

A Errata (Option 
lof2 



include, but is (are) not limited to, revision(s) to: (i) implement recommendations from 
Southern California Coastal Water Research Project (SCCWRP), (ii) develop, refine, 
implement, and/or coordinate a regional monitoring program, (iii) develop and implement 
improved monitoring and assessment programs in keeping with San Diego Water Board 
Resolution No. R9-2012-0069, Resolution in Support of a Regional Monitoring 
Framework, and/or (iv) add provisions to require the Copermittees to evaluate and 
provide information on cost and values of the monitoring and reporting program . 

5. 	 The San Diego Water Board, after opportunity for public comment and a public hearing, will 
re-open and consider modifications to this Order when the Orange County Copermittees or 
the Riverside County Copermittees submit a complete Report of Waste Discharge pursuant 
to the requirements of their current Orders. 

Provision A Errata Sheet (Option 2) 
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