APPENDIX A

Unit Designs and Costs
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1.0 APPROACH - GREEN STREETS

The potential load reductions and design limitations associated with etdehiofiltration, capture/reuse
and filtration type BMPs considered for green streets in the Mdieréfeed are summarized in Table 1.
In general, infiltration or capture and infiltration/reuse BMPseneanslated into 100% load reductions
for the tributary design area, while filtration type BMPs were asdumbave a maximum load reduction
potential of 63 percent. Downspout disconnects require BMPs to be implernemegate property.
Although these systems have the potential to be highly effective andngthe volume of runoff to the
MdR harbor receiving water, implementation requires extensive chteeal coordination with private
properties. Feasibility of implementation is therefore limited. Typs of BMP was only incorporated
into the life cycle cost (LCL) estimates for areas where groundveatels prohibited infiltration (e.g.,
depth to groundwater of less than 15 feet). For residential land uses,aghggbtdad reduction was
capped at 20 percent, which translates to a maximal roof runoff capturéph&6@ry aggressive
program. At commercial and industrial parks, where there are fewaytiens, a public private
partnership may be implemented to increase the roof runoff area captdrpdtantially treated. The unit
designs and LCL assumptions for each type of BMP may be found at the endsettlus.

Table 1. Minimum Control Measures for Green Streets

Structural Minimum Load

Control Measure Reduction | Notes

Filtration requires 24-72 hours and filtered floare directed to the MS4.
Filtration- Volume of stormwater capture is limited to the aafyeof the porous
Porous Pavement 63% pavement. Requires routine annual sweeping. Vacuugeger recommended,
(Road Design only) BMP design assumes a road grade of 1% and one 6tindkrdrain per 8-foot

wide section of pavement.

Biofiltration requires 24-72 hours and units hatfecively zero storage
capacity. Stormwater attenuation by a cistern reguj100% treatment

63% volume). Flow is routed from and back into the MBéquires routine
maintenance (weeding) and replacement of plantsedisas routine inspection
and maintenance of the cistern.

Flow is routed from the MS4 into a subsurface cistApproximately 1300
square feet of vegetated area is needed to utileeunoff volume captured in
1000-gallon cistern within 14 days of an event.sTigpe of BMP has limited
feasibility in MdR Watershed public right of way.ilnplemented as a
downspout disconnect program on private propertgagimum load reduction
of 20% is assumed to cut the runoff volume fronesigh area.

Flow directed from road via curb cuts. Requiregirmumaintenance (weeding
Infiltration-Sidewalks | 100% and replacement of planBMP design assumes infiltration possible at 4 foo
below grade.

Road level infiltration. Requires routine (at leaxinthly) sweeping. Vacuum
Infiltration-Porous 100% sweeper recommendddoad design assumes infiltration possible at 3-feet
Pavement below grade. Sidewalk design (shallow infiltratidesign) assumes infiltration
possible at 1.5-feet below grade. BMP design assamead grade of 1%.
Flow may be diverted from MS4, provided flow predted by catch basin
Infiltration-Infiltration 100% inserts.Smallest BMP design assumes a minimum groundwaph a@é 17 feet,
Gallery This infiltration design was limited to the portiohsubwatershed 4 with a
GHSWK WR JUR XQ GBMP\eigh dassumes dhddd\grade of 1%.
*This is a minimum feasible load reduction andesegrally not additive to other BMPs. Catch basseits are a
fundamental aspect of treatment trains.

Biofiltration-
Sidewalks

D

Capture and Use 100%
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Next, the unit BMP costs were translated into values that could bel scatess the MdR Watershed. The
two variables identified as strongly impacting feasibility of BMPliementation include depth to
groundwater and land use. According to the Los Angeles County BM Design Mamuabert of an
infiltration type BMP and the groundwater level must have a minimunragpaof 10 feet, preferably
more. Historical groundwater data was used to create three groundwsdesclacluding

X Groundwater greater than 20 feet (infiltration feasible),
x *URXQGZDWHU EHWZHHQ DQG
X Groundwater less than 10 feet (infiltration not feasible).

IHHW LQIH@WUDWARQ IHDVL

The MdR Watershed is predominately residential, small intermixeidsso©f commercial and industrial,
or larger “parks” of concentrated commercial/industrial use. Téeeeral land use classes were
determined to adequately characterize the watershed, including simgle fesidential (SFR), multi-
family residential (MFR) and a general category called comnié@@MM) that was generally applied
to industrial and public facilities (similar impervious land area). Watershed acreages by land use
class, groundwater class and subwatershed is summarized in Table 2sandepren Figure 1.

Table 2. Land Uses and Depth to Groundwater by BMP Design Zone

GW<10ft 10ft<GW<20ft GW>20ft
Land Use Class’ Water- | Water- | Water- | Water- | Water- | Water- | Water- Total
shed1l| shed2 | shed4 | shed2 | shed3 | shed4 | shed4 Acres
MFR 171.2 235 234 146.3 284 100. 26.8 520
SFM 36.0 26.6 55.2 57.3 30.2 66.5 100.0 371
COMM 161.6 9.8 69.9 61.2 11.8 128.5 74.6 517
Total Land Area 368.8 59.9 1485 | 264.8 70.5 295.7 201.5 1,409

# The COMM class includes Commercial, Industrial 8utblic Facilities land uses. All other land usesever
distributed across these three classes.
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&2 # Coeur D Alene Ave J
Elementary School

¥ Venice of America -
Centennial Park

MS5d Featurns === Open Channel I Vacant Land Depth to Groundwater
(31 236" (Major Outfall) i
. o [ oxford Basin [SSN Privately-Owned Parking Lot O 59
D Marina del Rey r7 . . @ 1019
A Low Flow Diversion Subwatersheds Publically-Owned Parking Lot ® 505
Storm Drain Pipe [ Public Use/Facility E Regional BMP Areas
o 0 1500 3000
Lot 11 Name of Public Facility Feet
1. Storm Drain network data from LADPW downlaaded from: hitp:#/dpw.lacounty govifcdistormdrainfindex.cim, SD Line A added Imagery Credits: Source: Esri, DigitalGlobe, GeoEye, i
by VWeston based on drawings. MS4 Qutfall locations along Venice Canal, Ballona Lagoon and Grand Canal provided by City of LA, cubed, USDA, USGS, AEX, Getmapping, Aerogrid,
2. Source of boundaries and facilty names is EGIS Land Types GIS file from LA County data portal. IGM, IGP, topo, and the GIS User C it

3 Groundwater ta depth data points from City of Los Angeles, WAGISICalforniallos_Angeles_Gounty\13434_LADPWALAGPW_EWMPWMXD

Figure 1. Potential Regional BMP Locations within the MdR WMA Watershed
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Six city blocks, representing the land use and groundwater classeseleetedsas representative design
areas for the MdR Watershed (Table 3). These design areas wete asaluate the number of BMPs to
treat the volume of runoff from each design area. The runoff volume for esigh deea was calculated
using the 88 percentile 24-hour storm event (1.1 inches). The number of each type of BiRIree
treat the design runoff volume was determined, assuming infiltratiorBiyjies were treating for the 85
percentile storm and filtration type BMPs were treating for 1.5 time83hpercentile storm. The cost of
implementation was calculated and then translated into a land uskespesti per acre treated value for

each type of BMP.

Table 3. Representative Design Areas - MdR Watershed

Land Depth to Block | Roof as
Use Area Groundwater | Area | % of Notes
Class Name Location (ft) (ac) | Area
Walnut/Glyndon/ Stormwater routed via
SFR SFR-4-1 | Victoria/Lucille Avenue | 22 3.96 | 23% alleys to larger roads
Olive/Harbor/ with subsurface MS4.
SFR-3 Clement/Clarke 12 to 13 1.77 | 27% Utilities often in alleys.
Venice Blvd/Redwood/ Stormwater routed via
MER MFR-4-1 | Ashwood/Glenco 23 to 28 0.82 | 54% alleys to larger roads
Pacific Ave/Speedway/ with subsurface MS4.
MFR-2 24th Ave/24th PI 18 0.84 | 63% Utilities often in alleys.
COMM- | Venice Blvd/Louella Ave/ . .
4-1 Penmar/Glenco 20 123 | 7596 | COMM-4-1is amixed
COMM land use, similar to SFR
COMM- | Beach Ave/Del Rey Ave/ and MER
4-2 Glenco/Unnamed Alley | 10to 13 3.22 | 71% )

Cost was scaled across each subwatershed based on land use acreadeasibl¢h8MPs within each
groundwater class (per Table 2, above). BMP implementation was schémudedh subwatershed based
on the 75% and 100% load reduction goals established for the Toxics TMDL.
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CostEstimate infiltration Gallery

SFR4d

Singlefamily residential

6" StoneAbove+BelowChamber

DESCRIPTION

UNITCOST

QUANTITY

TOTAICOST

ConstructioBBMP ConstructionFence LF $4.00 1,290.0 $5,160
ConstructionrBMP GravelBags EA $2.00 125.0 $250
ConstructiorBMP ConcretéWashOut EA $825.00 1.0 $825
SawcutAsphalt LF $8.00 624.0 $4,992
RemoveAsphalt SF $5.00 4,360.0 $21,800
ProtectUTtilitiesin place LS r 1,500.0 $1,500
ExcavationExport(limited grading CY $45.00 1,602.2 $72,099
Filter Fabric SF $3.00 2,090.0 $6,270
3/4 inchGravel CY $125.00 400.0 $50,000
Backfill CY $15.00 90.0 $1,350
Import and PlaceAmendedSoils CY $150.00 812.2 $121,831
Inlet Structure Curbinlet EA $6,160.00 3.0 $18,480
CatchBasininlet BMP EA $2,500.00 3.0 $7,500
CleanOut EA $633.00 6.0 $3,798
6 tnchSDRB5 PVC LF $64.00 60.0 $3,840
StormChamber EA $1,000.00 80.0 $80,000
12 inchesACover5 inchesClasdl Base SF $8.40 4,360.0 $36,624
Subgradegreparation SF $0.84 4,360.0 $3,662
Striping LF $0.80 624.0 $499
Shoring(subsurfacestructure) SF $14.34 4,360.0 $62,522
Subtota r $503,003
Mobilization(10%)+ ConstructiorManagement(5%)+ Bond(5%) 20% $100,000
ConstructionAdministration 10% $50,000
Contingency 15% $75,000
CONSTRUCTIGNBTOTAL r $1,231,005
Engineerindesign 40% $199,000
CEQA-Permits LS $30,000
PLANNING/DESIGWUBTOTAL r $229,000
PLANNING/DESIGhssume® yearperiod) peryear $114,500
QuarterlyCleaning@ CatchBasin yr $3,000 20 $60,000
PostConstructionMonitoring 8 storms storms $6,000 3 $18,000
SFR 4 ProjectArea(acres)= 3.65
PLANNING/DESIGN  $/acre $62,708
CONSTRUCTIDN  $/acre $337,090
POSTCONSTRUCTIGNORMWATERONITORING  $/acre $4,929
POSTONSTRUCTIQDKE.M) $/acrelyr $821
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MFR2

Multi family residential

6" StoneAbove+BelowChamber

DESCRIPTION

UNITCOST

QUANTITY

TOTAICOST

ConstructioBBMP ConstructionFence LF $4.00 310.0 $1,240
ConstructionBBMP GravelBags EA $2.00 30.0 $60
ConstructiorBMP ConcretéWashOut EA $825.00 1.0 $825
SawcutAsphalt LF $8.00 156.0 $1,248
RemoveAsphalt SF $5.00 1,040.0 $5,200
ProtectUTtilitiesin place LS r 1,500.0 $1,500
ExcavationExport(limited grading CY $45.00 383.1 $17,238
Filter Fabric SF $3.00 500.0 $1,500
3/4 inchGravel CY $125.00 100.0 $12,500
Backfill CY $15.00 20.0 $300
Import and PlaceAmendedSoils CY $150.00 193.1 $28,960
Inlet Structure Curbinlet EA $6,160.00 1.0 $6,160
CatchBasininlet BMP EA $2,500.00 1.0 $2,500
CleanOut EA $633.00 2.0 $1,266
6 tnchSDRB5 PVC LF $64.00 20.0 $1,280
StormChamber EA $1,000.00 19.0 $19,000
12 inchesACover5 inchesClasdl Base SF $8.40 1,040.0 $8,736
Subgradegreparation SF $0.84 1,040.0 $874
Striping LF $0.80 156.0 $125
Shoring(subsurfacestructure) SF $14.34 1,040.0 $14,914
Subtotal r $125,425
Mobilization(10%)+ ConstructionManagement(5%)+ Bond(5%) 20% $25,000
ConstructiorAdministration 10% $13,000
Contingency 15% $19,000
CONSTRUCTIGNBTOTAL r $307.849
Engineerindesign 40% $50,000
CEQA-Permits LS $30,000
PLANNING/DESIGWUBTOTAL r $80,000
PLANNING/DESIGhssume yearperiod) peryear $40,000
QuarterlyCleaning@ CatchBasin yr $1,000 20 $20,000
PostConstructionMonitoring 8 storms storms $6,000 3 $18,000
MFRe ProjectArea(acres)= 0.69
PLANNING/DESIGN  $/acre $116,160
CONSTRUCTIDN  $/acre $446,997
POSTCONSTRUCTIGNNORMWATERONITORING  $/acre $26,136
POSTCONSTRUCTIQD&M)  $/acrelyr $1,452
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COMM4 i
Commercial/Industrialmixedneighborhoodand useareag 6" StoneAbove+BelowChamber
DESCRIPTION UNITCOST QUANTITY TOTAICOST
ConstructiorBMP ConstructionFence LF $4.00 530.0 $2,120
ConstructionBBMP GravelBags EA $2.00 50.0 $100
ConstructiolBBMP ConcretéWashOut EA $825.00 1.0 $825
SawcutAsphalt LF $8.00 260.0 $2,080
RemoveAsphalt SF $5.00 1,790.0 $8,950
ProtectUTtilitiesin place LS r 1,500.0 $1,500
ExcavationExport(limited grading CY $45.00 652.9 $29,379
Filter Fabric SF $3.00 860.0 $2,580
3/4 inchGravel CY $125.00 170.0 $21,250
Backfill CY $15.00 40.0 $600
Import and PlaceAmendedSoils CY $150.00 332.9 $49,931
4 inch SlottedPVCPipeUnderDrain LF $55.00 332.9 $18,308
Inlet Structure Curblnlet EA $6,160.00 4.0 $24,640
CatchBasininlet BMP EA $2,500.00 4.0 $10,000
CleanOut EA $633.00 8.0 $5,064
6 iInchSDRB5 PVC LF $64.00 80.0 $5,120
StormChamber EA $1,000.00 33.0 $33,000
12inchesACover5inchesClasdl Base SF $8.40 1,790.0 $15,036
Subgradepreparation SF $0.84 1,790.0 $1,504
Striping LF $0.80 260.0 $208
Shoring(subsurfacestructure) SF $14.34 1,790.0 $25,669
Subtota r $257,863
Mobilization(10%)+ ConstructiorManagement(5%)+ Bond(5%) 20% $51,000
ConstructionAdministration 10% $26,000
Contingency 15% $39,000
CONSTRUCTIGNBTOTAL r $631,726
Engineerindesign 40% $102,000
CEQA+Permits LS $30,000
PLANNING/DESIGUBTOTAL r $132,000
PLANNING/DESIGhésumeg yearperiod) peryear $66,000
QuarterlyCleaning@ CatchBasin yr $4,000 20 $80,000
PostConstructionMonitoring 8 storms storms $6,000 3 $18,000
COMMH A ProjectArea(acres)= 1.03
PLANNING/DESIGN $/acre $127,918
CONSTRUCTIDN  $/acre $612,191
POSTONSTRUCTIGNORMWATERONITORING $/acre $17.,443
POSTCONSTRUCTIQD&M)  $/acrelyr $3.876




UNITOFSIDEWALRLANTERCAPTURE/USE
100feet =three sidewalkplanters

MAXIMUMMETALLOADREDUCTION100%

DesignSidwalk Minor Road
Totalparkwaywidth =104.2 ft
Sidewalk-6 foot in COMM(0/100%parkway/walkwayand often lackingin commercialparks

SIDEWALKRAPTUREPARAMETERS Units Capture/Use Notes

VoidsRatio r 0.35
PlanterWidth ft 4
TotalSectionLength ft 100
No.Plantersper 100ft Sidewalk r 3
PlanterUnit Length ft 20 3ft curbcut, 17 ft swale(1%grade)
WalkingPathbetweenPlanters ft ~13
TotalDepth ft 25
PlanterAmendedSoilDepth 20
(LABMPManual)
Total SwaleHeadspace ft 0.5
PlanterPondingDepth ft 0.17to 0.33  givenl%grade
Gravel ft 0.5
DESIGNRESULT Units Capture/Use
VolumeTreatediJnit Planter cft 76.7
VolumeTreatedd 00ft Section cft 230.0

"‘f\"h Ta Flow from
Selected Street
Plammgsw
> ,f
"“*' Sandy Loam or Other

Growing Medium

Drain Rock - 1
Nt Soils—- ﬁ Optional Filter Fabric od

or Impermeable Layer
\Optional
Under Drain




CostEstimate BidewalkCapture/UsePlanter

SFRB
AllLandUses Ableto utilize 25%existingplanters 648 ft of planter PlanterSwaleCapture/Use
DESCRIPTION UNITCOST QUANTITY TOTAICOS
ConstructiolBMP ConstructionFence LF $4.00 $3,520
ConstructiorBMP GravelBags EA $2.00 220.0 $440
ConstructiorBBMP ErosionControl EA $2,000.00 1.0 $2,000
DemolishSidewalk/Gutter SF $15.00 1,728.0 $25,920
RemoveAsphalt SF $5.00 1,728.0 $8,640
Clearand Grubb(salvage) SF $1.50 864.0 $1,296
TreeRemoval EA $500.00 6.0 $3,000
ProtectUTtilitiesin place LS r 1,500.0 $1,500
ExcavationExport CY $45.00 224.0 $10,080
Excavation CY $5.00 64.0 $320
Backfill CY $15.00 64.0 $960
Filter Fabric SF $3.00 2,592.0 $7,776
Import and PlaceAmendedSoils CY $150.00 128.0 $19,200
ConstructCurbwith Cutsfor RunoffFlow LF $50.00 97.2 $4,860
Native/DroughtTolerantLandscaping SF $1.50 2,592.0 $3,888
Mulch SF $0.50 2,592.0 $1,296
New Subsurfacérip Irrigation SF $2.40 2,592.0 $6,221
Subtota r $100,917
Mobilization(10%)+ ConstructionManagement5%)+ Bond(5%) 20% $19,000
ConstructionAdministration 10% $10,000
Contingency 15% $15,000
CONSTRUCTIGNBTOTAL r $144.917
Engineerindesign 40% $38,000
CEQA+-Permits LS $30,000
PLANNING/DESIGUBTOTAL r $68,000
PLANNING/DESIGhssume? yearperiod) peryear $34,000
Weeding+ Replanting,asneeded yr $2,500 20 $50,000
PostConstructionMonitoring 8 storms storms $6,000 3 $18,000
ProjectArea(acres)= 1.56
SFR3 ProjectAreal00%Treated(acres)= 1.04
PLANNING/DESIGN — $/acre $65,586
CONSTRUCTIDN  $/acre $139,771
POSTCONSTRUCTIGNORMWATERONITORING ~ $/acre $17,361
POSTONSTRUCTIQD&M) $lacrelyr $2,411




CostEstimate BidewalkCapture/UsePlanter
COMMA i

All LandUses Covert100%of sidewalkto swale

546

ft of planter

PlanterSwaleCapture/Use

DESCRIPTION UNITCOST QUANTITY TOTAICOS
ConstructiolBMP €onstructionFence LF $4.00 $2,960
ConstructiorBMP GravelBags EA $2.00 185.0 $370
ConstructioBBMP ErosionControl LS $2,000.00 1.0 $2,000
DemolishSidewalk/Gutter SF $15.00 2,184.0 $32,760
RemoveAsphalt SF $5.00 2,184.0 $10,920
ProtectUTtilitiesin place LS r 1,500.0 $1,500
ExcavationExport CcY $45.00 242.7 $10,920
Filter Fabric SF $3.00 2,184.0 $6,552
Import and PlaceAmendedSoils CY $150.00 161.8 $24,267
ConstructCurbwith Cutsfor RunoffFlow LF $50.00 81.9 $4,095
Native/DroughtTolerantLandscaping SF $1.50 2,184.0 $3,276
Mulch SF $0.50 2,184.0 $1,092
New Subsurfac®rip Irrigation SF $2.40 2,184.0 $5,242
Subtota r $105,953
Mobilization(10%)+ ConstructionManagement(5%)+ Bond(5%) 20% $21,000
ConstructionAdministration 10% $11,000
Contingency 15% $16,000
CONSTRUCTIGNBTOTAL r $153,953
EngineeringDesign 40% $41,000
CEQAFr Permits LS $30,000
PLANNING/DESIG&UBTOTAL r $71,000
PLANNING/DESIGhssumeR yearperiod) peryear $35,500
Weeding+ Replanting,asneeded yr $2,500 20 $50,000
PostConstructionMonitoring B8 storms storms $6,000 3 $18,000
ProjectArea(acres)= 1.03
COMMA 4 ProjectAreal00%Treated(acres)= 0.62
PLANNING/DESIGN  $/acre $115,135
CONSTRUCTIDN  $/acre $249,654
POSTCONSTRUCTIGNORMWATEWRONITORING  $/acre $29,189
POSTONSTRUCTIQDEM) $l/acrelyr $4,054




UNITOFPOROUSAVEMENT

8 ft x 100foot porouspavementsection

MAXIMUMMETAILOACREDUCTIONG3%

DesignRoad:Minor 1.6 feet wide (8ft+8ft driving/parkinglanes)

PPPARAMETERS Units

VoidsRatio r
Length ft
Width ft
Depth ft
CaptureVolume cft
LoadReduction %

MATERIALBESIGN

RoadSlope ft/ft
Excavation cyd
BeddingSand cyd
RockReservior cyd
Edger ft
Filter Fabric sft
6" Underdrain ft

PavementayerDesign
Pavement=6"
Sand=2"
Filter Fabric
RockReservior=2'
Underdraing"
Filter Fabric

Amt Notes
0.35

100.00

8.00

2.67

560 Basedn rockreserviordepth=2ft
100%

Amt

0.01
93.8
4.9

74.1
116.00
832
110



CostEstimate PorousPavementFiltration

SFR8
680 ft of PP RoadDesign(8ftx100ft)
DESCRIPTION UNIT UNITCOST QUANTITY TOTAICOS
ConstructiorBMP €ConstructionFence LF $4.00 1,360 $5,440.00
ConstructiorBMP GravelBags EA $2.00 140 $280.00
ConstructiorBMP ConcretéWashOut EA $825.00 1 $825.00
SawcutAsphalt LF $8.00 680 $5,440.00
RemoveAsphalt SF $5.00 5,440 $27,200.00
ProtectUtilitiesin place LS r 1,500 $1,500.00
ExcavationExport(limited grading) CY $45.00 638 $28,711.11
Filter Fabric SF $3.00 5,658 $16,972.80
3 rto 6 inchRockReservoir CY $125.00 504 $62,962.96
1.5rto 2 inch SandCourse CY $125.00 34 $4,250.00
6 inchSch.40 PVQJnderDrain LF $40.00 750 $30,000.00
Connectiornto ExistingCatchBasin EA $1,200.00 2 $2,400.00
ConcreteEdgeRestraint(ContainmentCurb) LF $15.00 790 $11,850.00
PerviousConcretePavement 6 inch SF $16.00 5,440 $87,040.00
Striping LF $0.80 680 $544.00
Subtota r $285,415.87
Mobilization(10%)+ ConstructionManagement(5%)+ Bond(5%) 20% $56,000.00
ConstructionAdministration 10% $28,000.00
Contingency 15% $42,000.00
CONSTRUCTIGNBTOTAL r $411,416
Engineerindesign 40% $112,000.00
CEQAr Permits LS $30,000
PLANNING/DESIGUBTOTAL r $142,000
PLANNING/DESIGassumeg yearperiod) peryear $71,000
Vaccumindsweeperannual) yr $2,000 20 $40,000.00
PostConstructionMonitoring B storms storms $6,000 3 $18,000.00
SFR8 ProjectArea(acres)= 1.56
PLANNING/DESIGN  $/acre $90,964
CONSTRUCTIDN  $/acre $263,548
POSTCONSTRUCTIGNORMWATEW®RONITORING  $/acre $11,531
POSTCONSTRUCTIQDE&M)  $/acrelyr $1,281




CostEstimate PorousPavementFiltration

Multifamily residential
DESCRIPTION

300

UNIT

ft of PP
UNITCOST

RoadDesign(8ftx100ft)

QUANTITY

TOTAICOS

ConstructiorBMP ConstructionFence LF $4.00 600 $2,400.00
ConstructiolBMP GravelBags EA $2.00 60 $120.00
ConstructiorBMP €oncreteWashOut EA $825.00 1 $825.00
SawcutAsphalt LF $8.00 300 $2,400.00
RemoveAsphalt SF $5.00 2400 $12,000.00
ProtectUtilitiesin place LS r 1500 $1,500.00
ExcavationExport(limited grading) CY $45.00 281.5 $12,666.67
Filter Fabric SF $3.00 2496 $7,488.00
3 rto 6 inchRockReservoir CY $125.00 222.2 $27,777.78
1.5rto 2 inchSandCourse CY $125.00 15 $1,875.00
6 inch Sch 40 PVQJnderDrain LF $40.00 330 $13,200.00
Connectiorto ExistingCatchBasin EA $1,200.00 1 $1,200.00
ConcreteEdgeRestraint(ContainmentCurb) LF $15.00 350 $5,250.00
PerviousConcretePavement 6 inch SF $16.00 2400 $38,400.00
Striping LF $0.80 300 $240.00
Subtotal r $127,342.44
Mobilization(10%)}+ ConstructionManagement(5%)+ Bond(5%) 20% $25,000.00
ConstructionAdministration 10% $13,000.00
Contingency 15% $19,000.00
CONSTRUCTIGNBTOTAL r $184,342
Engineerinddesign 40% $50,000.00
CEQA+Permits LS $30,000
PLANNING/DESIGUBTOTAL r $80,000
PLANNING/DESIGassume? yearperiod) peryear $40,000
Vaccumingsweeper(annual) yr $2,000 20 $40,000.00
PostConstructionMonitoring B storms storms $6,000 3 $18,000.00
MFRe ProjectArea(acres)= 1.03
PLANNING/DESIGN  $/acre $77.440
CONSTRUCTIPN  $/acre $178,443
POSTCONSTRUCTIGNORMWATEWONITORING  $/acre $17.,424
POSTCONSTRUCTIQDEM)  $/acrelyr $1,936




CostEstimate PorousPavementFiltration
MFRg

Multifamily residential
DESCRIPTION

ft of PP
UNITCOST

370
UNIT

RoadDesign(8ftx100ft)

QUANTITY

TOTAICOS

ConstructiorBMP €ConstructionFence LF $4.00 $2,960.00
ConstructiorBMP GravelBags EA $2.00 40 $80.00
ConstructiorBMP ConcretéWashOut EA $825.00 1 $825.00
SawcutAsphalt LF $8.00 370 $2,960.00
RemoveAsphalt SF $5.00 2960 $14,800.00
ProtectUtilitiesin place LS r 1500 $1,500.00
ExcavationExport(limited grading) CY $45.00 347.2 $15,622.22
Filter Fabric SF $3.00 3078.4 $9,235.20
3 rto 6 inchRockReservoir CY $125.00 274.1 $34,259.26
1.5rto 2 inchSandCourse CY $125.00 19 $2,375.00
6 inchSch.40 PVQJnderDrain LF $40.00 410 $16,400.00
Connectiornto ExistingCatchBasin EA $1,200.00 1 $1,200.00
ConcreteEdgeRestraint(ContainmeniCurb) LF $15.00 430 $6,450.00
PerviousConcretePavement 6 inch SF $16.00 2960 $47,360.00
Striping LF $0.80 370 $296.00
Subtota r $156,322.68
Mobilization(10%)+ ConstructionManagement5%)+ Bond(5%) 20% $31,000.00
ConstructionAdministration 10% $16,000.00
Contingency 15% $23,000.00
CONSTRUCTIGNBTOTAL r $226,323
Engineerindesign 40% $61,000.00
CEQA+ Permits LS $30,000
PLANNING/DESIGUBTOTAL r $91,000
PLANNING/DESIGhssumeR yearperiod) peryear $45,500
Vaccumindsweeperannual) yr $2,000 20 $40,000.00
PostConstructionMonitoring B storms storms $6,000 3 $18,000.00
MFR@ ProjectArea(acres)= 0.69
PLANNING/DESIGN  $/acre $132,132
CONSTRUCTIDN  $/acre $328,621
POSTCONSTRUCTIGNORMWATEWRONITORING  $/acre $26,136
POSTCONSTRUCTIQD&M)  $/acrelyr $2,904




SidewalkBiofiltration (Modular WetlandsSystemor Equivalent)

MAXIMUMMETALLOACREDUCTIONG3%

MWSPARAMETER3IWSLA4P1 Unit Amt
Unit Length ft 21
Unit Width ft 4
Unit Depth ft 4
PeakFlowRate(Manufacturer) cfs 0.27
Excavation cyd 27.1
GravelBase cyd 2.6
Backfill cyd 4.1
SidewallkRepair sft 27
DESIGNWARAMETERS
Continuoussimulation model (Day4) Unit Amt
DesignStorm ft 0.09
DesigrRainfallintensity in/hr 0.025
Timeof Concentration min 10
DesignPeakFlowRatefor MWS cfs 0.2
SFR MFR/COMM/IND ROAD
C=0.5 C=0.7 C=0.9
TributaryDrainageArea(ac) 0.90 0.65 0.5
TreatedFlow(cft) 1749.5 1757.5 1750
BypassedFlow(cft) 48 60 48
FlowBypasseq%) 3% 3% 3%




CostEstimate Biofiltration by MWSor Equivalent MWS
DESCRIPTION UNIT UNITCOST QUANTITY TOTAICOST
ConstructiorBMP ConstructionFence LF $4.00 100.0 $400.00
ConstructiorBMP GravelBags EA $2.00 40.0 $80.00
DemolishSidewalk/Gutter SF $15.00 220 $3,300.00
ProtectUstilitiesin place LS r 1500 $1,500.00
ExcavationExport(limited grading) CY $45.00 54.2 $2,439.00
1/2 mch Gravel CY $125.00 5.2 $650.00
Backfill CY $15.00 8.2 $123.00
Typel Gratelnlet CatchBasin EA $6,200.00 2 $12,400.00
CleanwayGratelnlet BMP EA $2,500.00 1 $2,500.00
4 inchPCGSidewalk Conventional SF $10.00 54 $540.00
6 inchCurb& Gutter (alsofor Medians) LF $22.00 220 $4,840.00
21 ft ModularWetland Systempr Equivalent EA $25,000.00 2 $50,000.00
6 inchSDRB5 PVQMWS/ DischargeReservior) LF $64.00 40 $2,560.00
Native/DroughtTolerantLandscaping SF $1.50 168 $252.00
ControllerElectricalConnection LS $800.00 2 $1,600.00
New Subsurfac®rip Irrigation SF $2.40 168 $403.20
Subtota r $83,587.20
Mobilization(10%)+ ConstructionManagement(5%)+ Bond(5%) 20% $17,000.00
ConstructionAdministration 10% $9,000.00
Contingency 15% $13,000.00
CONSTRUCTIGNBTOTAL r $122,587
EngineerindDesign 40% $34,000.00
CEQA+ Permits 10% $9,000.00
PLANNING/DESIGUBTOTAlassumesg yearperiod) r $43,000
PLANNING/DESIGUBTOTAL peryear $21,500
Weeding+ Replanting,asneeded yr $500 20 $10,000.00
QuarterlyCleaning@ CatchBasin yr $1,000 20 $20,000.00
PostConstructionMonitoring B storms storms $6,000 3 $18,000.00
COMMHA A ProjectArea(acres)= 1.03
PLANNING/DESIGN  $/acre $41,670
CONSTRUCTIDN $/acre $118,796
POSTCONSTRUCTIGNVORMWATEVRONITORING ~ $/acre $17,443
POSTCONSTRUCTIQORM)|  $/acrelyr $1,454




UNITOFDOWNSPOUDISCONNECTIOSISTERNSAPTURE/REBDS

MAXIMUMMETAILLOACREDUCTION100%

CISTERNARAMETERS Unit AboveGround Notes

TankSize gal 1000 Supportda) a concretepad 7.5ft x 7.5ft x 0.5ft

No. r 1

TotalTankVolume gal 1000

Capacity % 90 Heaspacesafetyfactor of 10%

CaptureVolume/ Capacity cft 120.3 Exceedaptureneedof the 85th%storm

DesignRoofArea sft 1000

MaxRoofAreaCaptured

(85th % DesignStorm) sft 1,458

GEOSYNTEZD09:

*Capturesystemsdesignedwith landscape:drainagarearatios of 2 canachievea 70%load reduction.

VEGETATIORARAMETERS* Unit Amt Notes

VegetatedArea sft 2000 Generdly, loosentop 0.5 it soi and ammerd soi in
place.Forareasrequiringnew planter P ft
ammendedsoil.

Excavation/olume cyd 148 COMM

Mulch sft 2000 1'depth

Thisis generallyconsideredo be aresidentialBMP 6ignificanspaceconstraintsmakere tandscaping
commercial/industrialand uses especialljjargebusinesparks,havelimited feasibility.

Cistern Volume, inches over tributary area

0.0 1.0 2.0 3.0 4.0

100%

a0% - = |rrigation Ratio= 10

80% - e |rrigation Ratio=6

70% Irrigation Ratio= 4

Scliools with L2 T

60% - = |rrigation Ratio=3

50% -

Irrigation Ratio= 2

40% -

Irrigation Ratio=1
30%

Office-type
with Green

Irrigation Ratio = 0.75

Space, Higher
Density School

20%
=Irrigation Ratio= 0.5

Percent of Stormwater Captured

10% i

Irrigation Ratio = 0.25

0% . . }
0 500 1,000 1,500 2,000 2,500

Cistern Volume, gallons per 1,000 sf tributary area




CostEstimate DownspoutDisconnection

1000galabovegroundcistern,
SFR8 existinglandscape
DESCRIPTION UNIT UNITCOST QUANTITY TOTAICOST
ConstructiorBMP €onstructionFence LF $4.00 1,000 $4,000.00
ConstructiorBMP GravelBags EA $2.00 100 $200.00
Loosenop 0.5" + SoilAmmendments SF $2.00 10,000 $20,000.00
Native/DroughtTolerantLandscaping SF $1.50 10,000 $15,000.00
1000gallonfiberglasscistern EA $2,000.00 5 $10,000.00
7'X7'X0.5Padfor Cistern EA $800.00 5 $4,000.00
Systencontroller EA $400.00 5 $2,000.00
IrrigationPump EA $600.00 5 $3,000.00
ShutOff Valve(installin irrigation system) EA $150.00 5 $750.00
FirstFlushDiversiorw/ drain system EA $1,300.00 5 $6,500.00
MiscRainBarrelPipingfitting, etc. LS $1,000.00 5 $5,000.00
CisternSystemnstallation LS $2,000.00 5 $10,000.00
ControllerElectricalConnection LS $1,600.00 5 $8,000.00
New Subsurfac®rip Irrigation SF $2.40 10,000 $24,000.00
Subtota r $112,450.00
Mobilization(10%)}+ ConstructionManagement(5%)+ Bond(5%) 20% $22,000.00
ConstructionAdministration 10% $11,000.00
Contingency 15% $17,000.00
CONSTRUCTIGNBTOTAL r $162,450
Engineerinddesign 40% $44,000.00
CEQAPermits LS $5,000
PLANNING/DESIGUBTOTAlassumesg yearperiod) r $49,000
PLANNING/DESIG&UBTOTAL peryear $24,500
Inspectiond Repairs yr $2,500 20 $50,000.00
PostConstructionMonitoring B storms storms $6,000 3 $18,000.00
SFRB ProjectArea(acres)= 1.56
PLANNING/DESIGN  $/acre $31,389
CONSTRUCTIPN $/acre $104,064
POSTCONSTRUCTIGNORMWATERONITORING  $/acre $11,531
POSTCONSTRUCTIQDEM)  $/acrelyr $1,601




CostEstimate DownspoutDisconnection

1000galabovegroundcistern,
MFRd4 hardscapeo landscape
DESCRIPTION UNIT UNITCOST QUANTITY TOTAICOST
ConstructiorBMP €onstructionFence LF $4.00 800 $3,200.00
ConstructiorBMP GravelBags EA $2.00 80 $160.00
DemolishSidewalk/Gutter/Pavement SF $15.00 8000 $120,000.00
RemoveAsphalt SF $5.00 8000 $40,000.00
ProtectUtilitiesin place LS r 1500 $1,500.00
ExcavationExport(limited grading) CY $45.00 148 $6,660.00
Import and PlaceAmendedSoils CY $150.00 148 $22,200.00
Native/DroughtTolerantLandscaping SF $1.50 8000 $12,000.00
Mulch SF $0.50 8000 $4,000.00
1000gallonfiberglasscistern EA $2,000.00 4 $8,000.00
7'X7'X0.5Padfor Cistern EA $800.00 4 $3,200.00
Systencontroller EA $400.00 4 $1,600.00
IrrigationPump EA $600.00 4 $2,400.00
ShutOff Valve(installin irrigation system) EA $150.00 4 $600.00
FirstFlushDiversiorw/ drain system EA $1,300.00 4 $5,200.00
MiscRainBarrelPiping fitting, etc. LS $1,000.00 4 $4,000.00
CisternSysteninstallation LS $2,000.00 4 $8,000.00
ControllerElectricalConnection LS $1,600.00 4 $6,400.00
New Subsurfac®rip Irrigation SF $2.40 8000 $19,200.00
Subtota r $268,320.00
Mobilization(10%)+ ConstructionManagement(5%)+ Bond(5%) 20% $29,000.00
ConstructionAdministration 10% $15,000.00
Contingency 15% $22,000.00
CONSTRUCTIGNBTOTAL r $334,320
Engineerindesign 40% $58,000.00
CEQA+Permits LS $5,000
PLANNING/DESIGUBTOTAlassumesg yearperiod) r $63,000
PLANNING/DESIGVUBTOTAL  peryear $31,500
Inspectiond Repairs yr $2,000 20 $40,000.00
PostConstructionMonitoring 8 storms storms $6,000 3 $18,000.00
MFRA Createlandscap@rojectArea(acres)= 1.03
PLANNING/DESIGN  $/acre $60,984
CONSTRUCTIPN  $/acre $323,622
POSTCONSTRUCTIGNORMWATERONITORING $lacre $17,424
POSTCONSTRUCTIQDEM) $lacrelyr $1,936




APPENDIX B

Project Designs and Cost Estimates
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CostEstimate CostCOParkingLot MS4Diversion& ParkingLotInfiltration Gallery

Infiltration Gallery MS4Diversion

DESCRIPTION UNITCOST QUANTITY TOTAICOS QUANTITY TOTAICOS
ConstructiorBMP €ConstructionFence LF $4.00 1,600.0 $6,400 800 $3,200.00
ConstructionrBMP_GravelBags EA $2.00 100.0 $200 100 $200.00
ConstructiorBMP _ConcreteWashOut EA $825.00 1.0 $825
ConstructionrBMP_ErosionControl EA $2,000.00 1.0 $2,000
DemolishSidewalk/Gutteror ParkingLot SF $15.00 35,375.9 $530,639 13600 $204,000.(
RemoveAsphalt SF $5.00 35,375.9 $176,880 13600 $68,000
ProtectUtilitiesin place LS r 5,000.0 $5,000 2500 $2,500
ExcavationExport CY $45.00 8,382.6 $377,215 159 $7,157
Excavation/Backfill CY $20.00 7,671.4 $153,428 345 $6,893
Filter Fabric SF $3.00 33,775.9 $101,328
1/2 inchGravel CY $125.00 625.5 $78,185 29.6 $3,704
Import and PlaceAmendedSoils CY $150.00 5,152.5 $772,878
Typel Gratelnlet CatchBasin EA $6,200.00 2.0 $12,400 1 $6,200
36 inchRCP LF $188.50 400 $75,400
18 inch RCP transitionfrom CatchBasinto Gallery LF $124.00 20.0 $2,480
CleanwayGratelnlet BMP EA $2,500.00 2.0 $5,000 1 $2,500
CleanOut EA $633.00 4.0 $2,532 4 $2,532
10 inchPVQconnectingows of chambers) LF $80.64 180.0 $14,515
StormChamber EA $1,000.00 757.0 $757,000
StormChambefSedimentTrap
(recommendl @ inflow; 1 @ outflow chamber(L<120ft) EA $550.00 4.0 $2,200
5inchesACover5inchesClasdl Bag SF $8.40 33,775.9 $283,718 1000 $8,400
Striping LF $0.80 12,000.0 $9,600 400 $320
DiversionStructure LS $40,000.00 1 $40,000
HydrodynamicSeparator (BioCleanNSBB5 4.2 B4) EA $60,000.00 1.00 $60,000
Subtotal r $3,294,422.84 r $491,006
Mobilization(10%)+ ConstructiorManagement(5%)+ Bond(5%) 20% $657,000.00 20% $98,000
ConstructionAdministration 10% $329,000.00 10% $49,000.00
Contingency 15% $493,000.00 25% $122,000
CONSTRUCTIGNBTOTAL r $4,773,423 r $760,006
Engineerindesign 40% $1,314,000.00 40% $172,000
CEQA+ Permits LS $30,000 LS $30,000
PLANNING/DESIGUBTOTAlassume? yearperiod r $1,344,000 r $202,000
PLANNING/DESIGUBTOTAL peryear $672,000 peryear $101,000
PostConstructionMonitoring B8 storms storm $20,000 3 $60,000 3 $60,000

QuarterlyCleaning® CatchBasins yr $1,000.00 20 $40,000 20 $20,000

o
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CostEstimate infiltration Gallery@ Veniceof America Veniceof America
Infiltration Gallery 4" Store
DESCRIPTION UNIT UNITCOST QUANTITY TOTAICOST
ConstructiorBMP €ConstructiorFence LF $4.00 180.0 $720.00
ConstructionBMP GravelBags EA $2.00 40.0 $80.00
ConstructionBBMP ErosionControl EA $2,000.00 1.0 $2,000.00
ProtectUtilitiesin place LS r 500.0 $500.00
ExcavationExport CY $45.00 679.8 $30,591.91
Excavation CY $5.00 124.7 $623.43
Filter Fabric SF $3.00 776.2 $2,328.75
10 inchPVQconnectingrows of chambers) LF $80.64 48.0 $3,870.72
3/4 inchGravel CY $125.00 474.3 $59,283.09
Backfill CY $15.00 124.7 $1,870.30
Typel Gratelnlet CatchBasin EA $6,200.00 1.0 $6,200.00
18 inchRCRo connectto StreetStormDrain LF $124.00 60.0 $7,440.00
CleanwayGratelnlet BMP EA $2,500.00 1.0 $2,500.00
CleanOut EA $633.00 2.0 $1,266.00
StormChamber EA $1,000.00 74.0 $74,000.00
Native/DroughtTolerantLandscapig SF $1.50 3463.2 $5,194.85
New Subsurfacé®rip Irrigation SF $2.40 3463.2 $8,311.76
Shoring(subsurfacestructure) SF $40.25 3463.2 $139,395.22
Subtotal r $346,176.05
Mobilization(10%)+ ConstructionManagement(5%)+ Bond(5%) 20% $69,000.00
ConstructionAdministration 10% $35,000.00
Contingency 15% $52,000.00
CONSTRUCTIGNBTOTAL r $502,176.05
Engineeringdesign 40% $138,000.00
CEQA Permits LS $30,000
PLANNING/DESIGUBTOTAL r $168,000
PLANNING/DESIGUBTOTAL peryear $84,000
PostConstructionMonitoring 8 storms storm $12,000 3 $36,000.00
QuarterlyCleaning@ CatchBasins yr $1,000.00 20 $20,000.00




CostEstimate infiltration Gallery@ CanalPark CanaPark
Infiltration Gallery 4" Store
DESCRIPTION UNIT UNITCOST QUANTITY TOTAICOST
ConstructiorBMP €ConstructiorFence LF $4.00 160.0 $640.00
ConstructionBMP GravelBags EA $2.00 40.0 $80.00
ConstructionBBMP ErosionControl LS $2,000.00 1.0 $2,000.00
ProtectUtilitiesin place LS r 500.0 $500.00
ExcavationExport CY $45.00 537.6 $24,193.11
Excavation CY $5.00 97.9 $489.29
Filter Fabric SF $3.00 652.0 $1,955.96
10 inchPVQconnectingrows of chambers) LF $80.64 42.0 $3,386.88
3/4 inchGravel CY $125.00 376.5 $47,064.20
Backfill CY $15.00 97.9 $1,467.86
Typel Gratelnlet CatchBasin EA $6,200.00 1.0 $6,200.00
18 inchRCRo connectto StreetStormDrain LF $124.00 20.0 $2,480.00
CleanwayGratelnlet BMP EA $2,500.00 1.0 $2,500.00
CleanOut EA $633.00 2.0 $1,266.00
StormChamber EA $1,000.00 58.0 $58,000.00
Native/DroughtTolerantLandscapig SF $1.50 2738.8 $4,108.26
New Subsurfacé®rip Irrigation SF $2.40 2738.8 $6,573.22
Shoring(subsurfacestructure) SF $40.25 2738.8 $110,238.42
Subtotal r $273,143.20
Bond(5%) 20% $55,000.00
ConstructionAdministration 10% $28,000.00
Contingency 15% $41,000.00
CONSTRUCTIGNBTOTAL r $397,143.20
Engineeringdesign 40% $109,000.00
CEQA-Permits LS $30,000
PLANNING/DESIGUBTOTAL r $139,000
PLANNING/DESIGUBTOTAL peryear $69,500
PostConstructionMonitoring 8 storms storm $6,000 3 $18,000.00
QuarterlyCleaning@ CatchBasins yr $1,000.00 20 $20,000.00




CostEstimate tnfiltration Park frianglePark

DESCRIPTION

UNIT

Park

Below grourd cistern/ Relandscape

UNITCOST

QUANTITY

TOTAICOST

ConstructiorBMP ConstructionFence LFE $4.00 350 $1,400.00
ConstructiorBMP GravelBags EA $2.00 40 $80.00
ConstructiorBMP ErosionControl LS $2,000.00 1 $2,000.00
ProtectUtilitiesin place LS r 500 $500.00
ExcavationExport(limited grading) CY $45.00 172.8 $7,778.23
ExcavatiorReuseMaterial CY $5.00 12.8 $64.05
1/2 inchGravel CisternBedding CY $125.00 1.7 $215.83
Import and PlaceAmendedSoils tandscape CY $150.00 133 $20,000.00
Typel Gratelnlet CatchBasin EA $6,200.00 1 $6,200.00
18inchRCP LF $124.00 20 $2,480.00
CatchBasininlet BMP EA $2,700.00 1 $2,700.00
CleanOut EA $633.00 1 $633.00
Native/DroughtTolerantLandscaping SF $1.50 1800 $2,700.00
1000pallonfiberglasscistern EA $2,000.00 0.9 $1,800.00
Systencontroller EA $400.00 1 $400.00
Irrigation Pump EA $600.00 1 $600.00
ShutOff Valve(installin irrigation system) EA $150.00 1 $150.00
ControllerElectricalConnection LS $1,600.00 1 $1,600.00
New Subsurfacdrip Irrigation SF $2.40 1800 $4,320.00
Subtota r $55,621.10
Mobilization(10%) ConstructionManagement(5%)+ Bond(5%) 20% $11,000.00
ConstructionAdministration 10% $6,000.00
Contingency 15% $8,000.00
CONSTRUCTIGNBTOTAL r $80,621
Engineerindesign 40% $21,000.00
CEQArPermits LS $30,000
PLANNING/DESIGUBTOTAlassumes yearperiod) r $51,000
PLANNING/DESIGVUBTOTAL  peryear $25,500
Inspectiond Repairs yr $2,000 20 $40,000.00
QuarterlyCleaning@ CatchBasin yr $1,000 20 $20,000
Weeding+ Replanting,asneeded yr $2,500 20 $50,000.00
PostConstructionMonitoring B8 storms storms $6,000 3 $18,000.00




[Below grourd cistern/ Relandscapd |
CostEstimate infiltration Park WiaDolcePark Park
DESCRIPTION UNIT UNITCOST QUANTITY TOTAICOST
ConstructiorBMP ConstructionFence LFE $4.00 400 $1,600.00
ConstructiorBMP GravelBags EA $2.00 40 $80.00
ConstructiorBMP ErosionControl LS $2,000.00 1 $2,000.00
ProtectUtilitiesin place LS r 500 $500.00
ExcavationExport(limited grading) CY $45.00 574.7 $25,860.29
ExcavatiorReuseMaterial CY $5.00 27.8 $138.91
1/2 inchGravel CisternBedding CcY $125.00 4.3 $532.96
Import and PlaceAmendedSoils tandscape CY $150.00 444 $66,666.67
Typel Gratelnlet CatchBasin EA $6,200.00 1 $6,200.00
18inchRCP LF $124.00 20 $2,480.00
CatchBasininlet BMP EA $2,700.00 1 $2,700.00
CleanOut EA $633.00 3 $1,899.00
Native/DroughtTolerantLandscaping SF $1.50 6000 $9,000.00
1000gallonfiberglasscistern EA $2,000.00 3 $6,000.00
Systencontroller EA $400.00 3 $1,200.00
IrrigationPump EA $600.00 3 $1,800.00
ShutOff Valve(installin irrigation system) EA $150.00 3 $450.00
ControllerElectricalConnection LS $1,600.00 3 $4,800.00
New Subsurfac®rip Irrigation SF $2.40 6000 $14,400.00
Subtota r $148,307.83
Mobilization(10%) ConstructionManagement(5%)+ Bond(5%) 20% $29,000.00
ConstructionAdministration 10% $15,000.00
Contingency 15% $22,000.00
CONSTRUCTIGNBTOTAL r $214,308
Engineerindesign 40% $58,000.00
CEQArPermits LS $30,000
PLANNING/DESIGUBTOTAlassumes yearperiod) r $88,000
PLANNING/DESIGVUBTOTAL  peryear $44,000
Inspectiond Repairs yr $2,000 20 $40,000.00
QuarterlyCleaning@ CatchBasin yr $1,000 20 $20,000
Weeding+ Replanting,asneeded yr $2,500 20 $50,000.00
PostConstructionMonitoring B8 storms storms $6,000 3 $18,000.00




BooneOlive ExistingDiversionto SanitarySewer

2015existingBMP@ BooneOlive BryWeatherBMP

Iltem Units Amount

BooneOliveDetention/Diversiorto the |gal 104,720.0

SanitarySewer cft 13,999.0

AreaTreated sft 152,716.7
ac 35




Stormwater Diversionto SanitarySewer Subwatershed

DESIGNPARAMETERS Units
DesignArea ac
DesignStorm ft
Runoffc r
DesignRunoffVolume cft
CISTERNESIGNPARAMETERS Unit
Factor TankCapacity r
Minim CisternCaptureVolume cft
Dischargerateto SanitarySewer
(q=0.05cfs) cft/day
Daysto Drain100%Volume days
DesignDrawdownPeriod days
Additional TankCapacityrequired cft
CisternDesignvolume cft
CisternDesignvolume gallons
DESIGNRESULT Unit
Height ft
Footprint sft
Length ft
Width ft
Foundation sft
REDEVELOPMERARAMETERS Unit
AreaNeededto Redevelopment ac

No. Multi FamilyResidential.ots r

Amount
35.0
0.09
0.65
90,841

100%
11
99,925

4,320
23
14
39,445
139,370
1,042,557

100%
10
13,937
126.7
110
15,145

100%
0.50
4.0



CaptureSanitarySewer

CostEstimate Diversionto SanitarySewerSubwatershe4 Subwatershedt (35ac)
DESCRIPTION UNIT UNITCOST QUANTITY TOTAICOS
ConstructiorBMP ConstructionFence LF $4.00 550 $2,200
ConstructiorBMP GravelBags EA $2.00 150 $300
ConstructiorBMP ConcretéWashOut LS $825.00 1 $825
ConstructiolBBMP ErosionControl LS $2,000.00 1 $2,000
ProtectUtilitiesin place LS r 10000 $10,000
DiversionPumpé& Controls SF $40,000.00 1 $40,000
ConcreteTanklargecapacity gal $1.34 1,042,557 $1,397,027
Foundationfor LargeTank sft $7.75 15145 $117,377
Subtotal r $1,569,729
LandPurchase ac $20,000,000 0.5 $10,000,00
Demolition& Sltel?rgparatlon Sft $15 22.000.0 $330,000
2 B StoryCondominimum
RedevelopmenSubtota r $10,330,000
Mobilization(10%)+ ConstructionManagement5%)+ Bond(5%) 20% $313,000
ConstructionAdministration 10% $157,000
Contingency 15% $235,000
CONSTRUCTIGNBTOTAL r $12,604,729
Engineerindesign 40% $626,000
CEQA- Permits LS $50,000
PLANNING/DESIGWUBTOTAlassume? yearperiod) r $676,000
PLANNING/DESIGUBTOTAL peryear $338.,000
PostConstructionMonitoring 8 storms storm $20,000 3 $60,000
Parts yr $2,000.00 20 $40,000
Inspections yr $5,000.00 20 $100,000
SEWERISCHARGHEE 100%Design
(empty~7x/yr @ $5.00/HCF) yr ' 20 $975,655




Stormwater Diversionto SanitarySewer Subwatershedl

DESIGNPARAMETERS

DesignStorm

Runoffc

DesignAreaSubwatershed a
DesignRunoffVolumeSubwatershedla
DesigrAreaSubwatershed b
DesigrnRunoffVolumeSubwatershed1b

CISTERNESIGNPARAMETERS
Factor TankCapacity

Minim CisternCaptureVolume
Dischargdrateto SanitarySewer

(q=0.05cfs)

Daysto Drain100%Volume
DesigrDrawdownPeriod
Additional TankCapacityRequired
CisternDesignvolume
CisternDesignvolume

DESIGNRESULT
Height

Footprint
Length
Width

Foundation

REDEVELOPMERARAMETERS
AreaNeededto Redevelopment

cft/day
days
days
cft

cft
gallons

Unit
ft
sft
ft

Amount
0.09
0.65
22.0
57,100
48
124,582

Subd A
1.1
62,810

4,320
15
14
2,330
65,140
487,279

Subd A
10
6,514
76.6
85
7,347

SubdA
0.30

137,040

4,320

32

14
76,560
213,600
1,597,835

SubdB
10
21,360
194.2
110
22,906
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APPENDIX D

Legal Authority Certifications




COUNTY OF LOS ANGELES
OFFICE OF THE COUNTY COUNSEL

648 KENNETH HAHN HALL OF ADMINISTRATION
500 WEST TEMPLE STREET

LOS ANGELES, CALIFORNIA 90012-2713 - TELEPHONE
(213) 974-1923
JOHN F. KRATTLI FACSIMILE
213) 687-7337
County Counsel December 16, 2013 (TD D)

(213) 633-0901

Mr. Samuel Unger, P.E., Executive Officer v

California Regional Water Quality Control Board — Los Angeles Region
320 West 4th Street, Suite 200

Los Angeles, CA 90013-2343

Attention: Mr. Ivar Ridgeway

Re: Certification By Legal Counsel For County of Los Angeles'
Annual Report

Dear Mr. Unger:

Pursuant to the requirements of Part VI(A)(2)(b) of Order No. R4-2012-
0175 (the "Order"), the Office of the County Counsel of the County of Los
Angeles makes the following certification in support of the Annual Report of the
County of Los Angeles ("County"):

Certification Pursuant To Order Part VI(A)(2)(b)

"Each Permittee must submit a statement certified by its chief legal
counsel that the Permittee has the legal authority within its jurisdiction to
implement and enforce the requirements contained in 40 CFR §122.26(d)(2)(i)(A-
F) and this Order."

The County has the legal authority within its jurisdiction to implement and
enforce each of the requirements contained in 40 CFR §122.26(d)(2)(i)(A-F) and
the Order. ) A

Order Part VI(A)(2)(b)(3)

"Citation of applicable municipal ordinances or other appropriate legal
authorities and their relationship to the requirements of 40 CFR
$§122.26(d)(2)(i)(A-F) and this Order"

HOA.1030069.1



California Regional Water Quality Control Board, Los Angeles Region
December 16, 2013
Page 2

Citations Of Applicable Ordinances Or Other Legal Authorities

Although many portions of State law, the Charter of the County of Los
Angeles and the Los Angeles County Code are potentially applicable to the
implementation and enforcement of these requirements, the primary applicable
laws and ordinances are as follows:

Los Angeles County Code, Title 12, Chapter 12.80 STORMWATER
AND RUNOFF POLLUTION CONTROL, including:

§12.80.010 - §12.80.360 Definitions

§12.80.370 Short title.

§12.80.380 Purpose and intent.

§12.80.390 Applicability of this chapter.

§12.80.400 Standards, guidelines and criteria.

§12.80.410 Illicit discharges prohibited.

§12.80.420 Installation or use of illicit connections prohibited.
§12.80.430 Removal of illicit connection from the storm drain system.

§12.80.440 Littering and other discharge of polluting or damaging
substances prohibited.

§12.80.450 Stormwater and runoff pollution mitigation for construction
activity.

§12.80.460 Prohibited discharges from industrial or commercial activity.

§12.80.470 Industrial/commercial facility sources required to obtain a
NPDES permit.

§12.80.480 Public facility sources required to obtain a NPDES permit.
§12.80.490 Notification of uncontrolled discharges required.
§12.80.500 Good housekeeping provisions.

§12.80.510 Best management practices for construction activity.

HOA.1030069.1



California Regional Water Quality Control Board, Los Angeles Region
December 16, 2013
Page 3

§12.80.520 Best management practices for industrial and commercial
facilities.

§12.80.530 Installation of structural BMPs.

§12.80.540 BMPs to be consistent with environmental goals.
§12.80.550 Enforcement—Director's powers and duties.
§12.80.560 Identification for inspectors and maintenance personnel.
§12.80.570 Obstructing access to facilities prohibited.

§12.80.580 Inspection to ascertain compliance—Access required.
§12.80.590 Interference with inspector prohibited.

§12.80.600 Notice to correct violations—Director may take action.
§12.80.610 Violation a public nuisance.

§12.80.620 Nuisance abatement—Director to perform work when—Costs.
§12.80.630 Violation—Penalty.

§12.80.635 Administrative fines.

§12.80.640 Penalties not exclusive.

§12.80.650 Conflicts with other code sections.

§12.80.660 Severability.

§12.80.700 Purpose.

§12.80.710 Applicability.

§12.80.720 Registration required.

§12.80.730 Exempt facilities.

§12.80.740 Certificate of inspection—Issuance by the director.

§12.80.750 Certificate of inspection—Suspension or revocation.

HOA.1030069.1



California Regional Water Quality Control Board, Los Angeles Region
December 16, 2013
Page 4

§12.80.760 Certificate of inspection—Termination.
§12.80.770 Service fees.

§12.80.780 Fee schedule.

§12.80.790 Credit for overlapping inspection programs.
§12.80.800 Annual review of fees.

Los Angeles County Code, Title 12, Chapter 12.84 LOW IMPACT

DEVELOPMENT STANDARDS, including:
§12.84.410 Purpose.
§12.84.420 Definitions.
§12.84.430 Applicability.

- §12.84.440 Low Impact Development Standards.
§12.84.445 Hydromodification Control.
§12.84.450 LID Plan Review.

§12.84.460 Additional Requirements.

Los Angeles County Code, Title 22 PLANNING AND ZONING, Part 6

ENFORCEMENT PROCEDURES, including:
§22.60.330 General prohibitions.

§22.60.340 Violations.

§22.60.350 Public nuisance.

§22.60.360 Infractions.

§22.60.370 Injunction.

§22.60.380 Enforcement.

HOA.1030069.1



California Regional Water Quality Control Board, Los Angeles Region
December 16, 2013
Page 5

§22.60.390 Zoning enforcement order and noncompliance fee.

Los Angeles County Code, Title 26 BUILDING CODE, including;:
§26.103 Violations And Penalties

§26.104 Organization And Enforcement

§26.105 Appeals Boards

§26.106 Permits

§26.107 Fees

§26.108 Inspections

California Government Code §6502

California Government Code §i3 004

Relationship Of Applicable Ordinances Or Other Legal Authorities To
The Requirements of 40 CFR §122.26(d)(2)(1)XA-F) And The Order

Although, depending upon the particular issue, there may be multiple
ways in which particular sections of the County's ordinances and State law relate
to the requirements contained in 40 CFR §122.26(d)(2)(i)(A-F) and the Order, the
table below indicates the basic relationship with Part VI(A)(2)(a) of the Order:

Order Part VI(A)(2)(a) Items Primary Applicable Ordinance/Statute

i. Control the contribution of pollutants to its | §12.80.410 [illicit discharge prohibited];
MS4 from storm water discharges associated §12.80.450 [construction]

with industrial and construction activity and R
control the quality of storm water discharged | §12.80.460 [industrial and commercial]
from industrial and construction sites. This §12.80.470 and .480 [industrial and
requirement applies both to industrial and commercial NPDES requirements]
construction sites with coverage under an
NPDES permit, as well as to those sites that §12.84.440 [LID standards]

do not have coverage under an NPDES §12.84.445 [hydromodification control]
it.

permi §12.84.450 [LID Plan Review]

§22.60.330 [general prohibitions]

HOA.1030069.1




California Regional Water Quality Control Board, Los Angeles Region

December 16, 2013
Page 6

Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

§22.60.340 [violations]

§22.60.350 [public nuisance]
§22.60.360 [infractions]

§22.60.370 [injunction]

§22.60.380 [enforcement.]

§22.60.390 [zoning enforcement order]
§26.103 [violations and penalties]
§26.104 [enforcement]

§26.106 [permits]

§26.108 [inspections]

ii. Prohibit all non-storm water discharges
through the MS4 to receiving waters not
otherwise authorized or conditionally exempt
pursuant to Part IIL.A.

§12.80.410 [illicit discharge prohibited]

iii. Prohibit and eliminate illicit discharges
and illicit connections to the MS4.

§12.80.410 [illicit discharge prohibited];
§12.80.420 [illicit connections prohibited]

iv. Control the discharge of spills, dumping,
or disposal of materials other than storm
water to its MS4.

§12.80.410 [illicit discharge prohibited];

§12.80.440 [littering and other polluting
prohibited]

HOA.1030069.1
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Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

v. Require compliance with conditions in
Permittee ordinances, permits, contracts or
orders (i.e., hold dischargers to its MS4
accountable for their contributions of
pollutants and flows).

§12.80.490 [notification of uncontrolled
discharge]

§12.80.570 [obstructing access to facilities]
§12.80.580 [compliance inspection]
§12.80.610 [violation a nuisance]
§12.620 [nuisance abatement]
§12.80.635 [violation penalty]
§12.80.640 [penalties not exclusive]
§12.84.440 [LID standards]

§12.84.445 [hydromodification control]
§12.84.450 [LID Plan Review]
§22.60.330 [general prohibitions]
§22.60.340 [violations]

§22.60.350 [public nuisance]
§22.60.360 [infractions]

§22.60.370 [injunction]

§22.60.380 [enforcement.]

§22.60.390 [zoning enforcement order]
§26.103 [violations and penalties]
§26.104 [enforcement]

§26.106 [permits]

§26.108 [inspections]

vi. Utilize enforcement mechanisms to
require compliance with applicable
ordinances, permits, contracts, or orders.

Same as item v., above
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Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

vii. Control the contribution of pollutants
from one portion of the shared MS4 to
another portion of the MS4 through

interagency agreements among Copermittees.

California Government Code §6502 and
§23004

viii. Control of the contribution of pollutants
from one portion of the shared MS4 to
another portion of the MS4 through
interagency agreements with other owners of
the MS4 such as the State of California
Department of Transportation.

California Government Code §6502 and
§23004

ix. Carry out all inspections, surveillance,
and monitoring procedures necessary to
determine compliance and noncompliance
with applicable municipal ordinances,
permits, contracts and orders, and with the
provisions of this Order, including the
prohibition of non-storm water discharges
into the MS4 and receiving waters. This
means the Permittee must have authority to
enter, monitor, inspect, take measurements,
review and copy records, and require regular

reports from entities discharging into its MS4.

§12.80.490 [notification of uncontrolled
discharge]

§12.80.570 [obstructing access to facilities]
§12.80.580 [compliance inspection]
§12.80.610 [violation a nuisance]
§12.80.620 [nuisance abatement]
§12.80.635 [violation penalty]

§12.80.640 [penalties not exclusive]
§22.60.380 [enforcement.]

§26.106 [permits]

§26.108 [inspections]
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Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

x. Require the use of control measures to
prevent or reduce the discharge of pollutants
to achieve water quality standards/receiving
water limitations.

§12.80.450 [construction mitigation]
§12.80.500 [good housekeeping practices]
§12.80.510 [construction BMPs]
§12.80.520 [industrial/commercial BMPs]
§12.84.440 [LID standards]

§12.84.450 [LID Plan Review]
§22.60.330 [general prohibitions]
§22.60.380 [enforcement. ]

§22.60.390 [zoning enforcement order]
§26.106 [permits]

§26.108 [inspections]

xi. Require that structural BMPs are properly
operated and maintained.

§12.80.530 [installation of structural BMPs]
§22.60.380 [enforcement.]

§22.60.390 [zoning enforcement order]
§26.106 [permits]

§26.108 [inspections]

xii. Require documentation on the operation
and maintenance of structural BMPs and their
effectiveness in reducing the discharge of
pollutants to the MS4.

§12.80.530 [installation of structural BMPs]
§22.60.380 [enforcement.]

§22.60.390 [zoning enforcement order]
§26.106 [permits]

§26.108 [inspections]
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Order Part VI(A)(2)(b)(ii)

"Identification of the local administrative and legal procedures available
to mandate compliance with applicable municipal ordinances identified in
subsection (i) above and therefore with the conditions of this Order, and a
statement as to whether enforcement actions can be completed administratively or
whether they must be commenced and completed in the judicial system."

The local administrative and legal procedures available to mandate
compliance with the above ordinances are specified in those ordinances,
particularly in:

§12.80.550 Enforcement—Director's powers and duties.
§12.80.600 Notice to correct violations—Director may take action.
§12.80.610 Violation a public nuisance.
§12.80.620 Nuisance abatement—Director to perform work when—Costs.
§12.80.630 Violation—Penalty.
§12.80.635 Administrative fines.
§12.80.640 Penalties not exclusive.

~ §12.84.450 LID Plan Review.
§12.84.460 Additional Requirements.
Title 26, §103 Violations And Penalties
Title 26, §104 Organization And Eﬁforcement

A Title 26, §105 Appeals Boards
Title 26, §106 Permits
Title 22 PLANNING AND ZONING, Part 6 ENFORCEMENT
PROCEDURES, including:

§22.60.330 General prohibitions.
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§22.60.340 Violations.

§22.60.350 Public nuisance.

§22.60.360 Infractions.

§22.60.370 Injunction.

§22.60.380 Enforcement.

§22.60.390 Zoning enforcement order and noncompliance fee.

The County attempts to first resolve each enforcement action
administratively. However, the above cited ordinances also provide the County
with the authority to pursue such actions in the judicial system as necessary.

Very truly yours,

JOHN F. KRATTLI
County Counsel

b Quoleh . (e
ITH A. FRIES

Principal Deputy County Counsel
Public Works Division

JAF:jyj

HOA.1030069.1



COUNTY OF LOS ANGELES
OFFICE OF THE COUNTY COUNSEL

648 KENNETH HAHN HALL OF ADMINISTRATION
500 WEST TEMPLE STREET

LOS ANGELES, CALIFORNIA 90012-2713 TELEPHONE
(213) 974-1923
JOHN F. KRATTLI FACSIMILE
213) 687-7337
County Counsel December 16, 2013 (TD D)

(213) 633-0901

Mr. Samuel Unger, P.E., Executive Officer

California Regional Water Quality Control Board — Los Angeles Region
320 West 4th Street, Suite 200

Los Angeles, CA 90013-2343

Attention: Mr. Ivar Ridgeway

Re:  Certification By Legal Counsel For Los Angeles County Flood
Control District's Annual Report

Dear Mr. Unger:

Pursuant to the requirements of Part VI(A)(2)(b) of Order No. R4-2012-
0175 (the "Order"), the Office of the County Counsel of the County of
Los Angeles makes the following certification in support of the Annual Report of
the Los Angeles County Flood Control District ("LACFCD"):

Certification Pursuant To Order Part VI(A)(2)(b)

"Each Permittee must submit a statement certified by its chief legal
counsel that the Permittee has the legal authority within its jurisdiction to
implement and enforce the requirements contained in 40 CFR §122.26(d)(2)(i)(4-
F) and this Order."

LACFCD has the legal authority within its jurisdiction to implement and
enforce each of the requirements contained in 40 CFR §122.26(d)(2)(i)(A-F) and
the Order.

Order Part VI(A)(2)(b)(1)

"Citation of applicable municipal ordinances or other appropriate legal
authorities and their relationship to the requirements of 40 CFR
§122.26(d)(2)(i)(A-F) and this Order"
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Citations Of Applicable Ordinances Or Other Legal Authorities

Although many portions of State law, the Charter of the County of Los

Angeles, the Los Angeles County Code and LACFCD's Flood Control District
Code ("Code") are potentially applicable to the implementation and enforcement
of these requirements, the primary applicable laws and ordinances are as follows:

Los Angeles County Code, Title 12, Chapter 12.80 STORMWATER
AND RUNOFF POLLUTION CONTROL, including:

§12.80.010 - §12.80.360 Definitions

§12.80.370 Short title.

§12.80.380 Purpose and intent.

§12.80.390 Applicability of this chapter.

§12.80.400 Standards, guidelines and criteria.

§12.80.410 Illicit discharges prohibited.

§12.80.420 Installation or use of illicit connections prohibited.
§12.80.430 Removal of illicit connection from the storm drain system.

§12.80.440 Littering and other discharge of polluting or damaging
substances prohibited.

§12.80.450 Stormwater and runoff pollution mitigation for construction
activity.

§12.80.460 Pro‘hibited discharges from industrial or commercial activity.

§12.80.470 Industrial/commercial facility sources required to obtain a
NPDES permit.

§12.80.480 Public facility sources required to obtain a NPDES permit.
§12.80.490 Notification of uncontrolled discharges required.
§12.80.500 Good housekeeping provisions.

§12.80.510 Best management practices for construction activity.
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§12.80.520 Best management practices for industrial and commercial
facilities.

§12.80.530 Installation of structural BMPs.

§12.80.540 BMPs to be consistent with environmental goals.
§12.80.550 Enforcement—Director's powers and duties.
§12.80.560 Identification for inspectors and maintenance personnel.
§12.80.570 Obstructing access to facilities prohibited.

§12.80.580 Inspection to ascertain compliance—Access required.
§12.80.590 Interference with inspector prohibited.

§12.80.600 Notice to correct violations—Director may take action.
§12.80.610 Violation a public nuisance.

§12.80.620 Nuisance abatement—Director to perform work when—Costs.
§12.80.630 Violation—Penalty.

§12.80.635 Administrative fines.

§12.80.640 Penalties not exclusive.

§12.80.650 Conflicts with other code sections.

§12.80.660 Severability.

§12.80.700 Purpose.

§12.80.710 Applicability.

§12.80.720 Registration required.

§12.80.730 Exempt facilities.

§12.80.740 Certificate of inspection—Issuance by the director.

§12.80.750 Certificate of inspection—Suspension or revocation.
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§12.80.760 Certificate of inspection—Termination.

§12.80.770 Service fees.

§12.80.780 Fee schedule.

§12.80.790 Credit for overlapping inspection programs.

§12.80.800 Annual review of fees.

Los Angeles County Code, Title 12, Chapter 12.84 LOW IMPACT
- DEVELOPMENT STANDARDS, including:

§12.84.410 Purpose.

§12.84.420 Definitions.

§12.84.430 Applicability.

§12.84.440 Low Impact Development Standards.

§12.84.445 Hydromodification Control.

§12.84.450 LID Plan Review.

§12.84.460 Additional Requirements.

Los Angeles County Code, Title 22 PLANNING AND ZONING, Part 6

ENFORCEMENT PROCEDURES, including:

§22.60.330 General prohibitions.

§22.60.340 Violations.

§22.60.350 Public nuisance.

§22.60.360 Infractions.

§22.60.370 Injunction.

§22.60.380 Enforcement.
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§22.60.390 Zoning enforcement order and noncompliance fee.
Los Angeles County Code, Title 26 BUILDING CODE, including:
§26.103 Violations And Penalties

§26.104 Organization And Enforcement

§26.105 Appeals Boards

§26.106 Permits

§26.107 Fees

§26.108 Inspections

LACFCD Code Chapter 21 - STORMWATER AND RUNOFF
POLLUTION CONTROL including:

§21.01 Purpose and Intent

§21.03 Definitions

§21.05 Standards, Guidelines, and Criteria

§21.07 Prohibited Discharges

§21.09 Installation or Use of Illicit Connections Prohibited
§21.11 Littering Prohibited

§21.13 Evidence of Compliance With Permit Requirements for Industrial
or Commercial Activity

§21.15 Notification of Uncontrolled Discharges Required
§21.17 Requirement to Monitor and Analyze

§21.19 Conflicts With Other Code Sections

§21.21 Severability

§21.23 Violation a Public Nuisance
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California Government Code §6502

California Government Code §23004

California Water Code §8100 et. seq.

Relationship Of Applicable Ordinances Or Other Legal Authorities To
The Requirements of 40 CFR §122.26()(2)(G)A-F) And The Order

Although, depending upon the particular issue, there may be multiple
ways in which particular sections of the County of Los Angeles' ordinances,
LACFCD's ordinances, and statutes relate to the requirements contained in 40
CFR §122.26(d)(2)(1)(A-F) and the Order, the table below indicates the basic
relationship with Part VI(A)(2)(a) of the Order:

Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

i. Control the contribution of pollutants to its
MS4 from storm water discharges associated
with industrial and construction activity and
control the quality of storm water discharged
from industrial and construction sites. This
requirement applies both to industrial and
construction sites with coverage under an
NPDES permit, as well as to those sites that
do not have coverage under an NPDES
permit.

Los Angeles County Code:

§12.80.410 [illicit discharge prohibited];
§12.80.450 [construction]

§12.80.460 [industrial and commercial]

§12.80.470 and .480 [industrial and
commercial NPDES requirements]

§12.84.440 [LID standards]
§12.84.445 [hydromodification control]
§12.84.450 [LID Plan Review]
§22.60.330 [general prohibitions]
§22.60.340 [violations]

§22.60.350 [public nuisance]
§22.60.360 [infractions]

§22.60.370 [injunction]

§22.60.380 [enforcement.]

§22.60.390 [zoning enforcement order]
§26.103 [violations and penalties]
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Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

§26.104 [enforcefnent]

§26.106 [permits]

§26.108 [inspections]

LACFCD Code:

§21.05 Standards, Guidelines, and Criteria
§21.07 Prohibited Discharges

§21.13 Evidence of Compliance With Permit
Requirements for Industrial or Commercial
Activity

§21.15 Notification of Uncontrolled
Discharges Required

§21.17 Requirement to Monitor and Analyze
§21.23 Violation a Public Nuisance

ii. Prohibit all non-storm water discharges
through the MS4 to receiving waters not
otherwise authorized or conditionally exempt
pursuant to Part IIL.A.

Los Angeles County Code:

§12.80.410 [illicit discharge prohibited]
LACFCD Code:

§21.07 Prohibited Discharges

iii. Prohibit and eliminate illicit discharges
and illicit connections to the MS4.

Los Angeles County Code:

§12.80.410 [illicit discharge prohibited];
§12.80.420 [illicit connections prohibited]
LACFCD Code:

§21.05 Standards, Guidelines, and Criteria
§21.07 Prohibited Discharges

§21.09 Installation or Use of Illicit
Connections Prohibited

§21.23 Violation a Public Nuisance
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Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

iv. Control the discharge of spills, dumping,
or disposal of materials other than storm
water to its MS4.

Los Angeles County Code:
§12.80.410 [illicit discharge prohibited];

§12.80.440 [littering and other polluting
prohibited]

LACFCD Code:

§19.07 Interference With or Placing
Obstructions, Refuse, Contaminating

Substances, or Invasive Species in Facilities
Prohibited

§21.05 Standards, Guidelines, and Criteria
§21.07 Prohibited Discharges

§21.09 Installation or Use of Illicit
Connections Prohibited

§21.11 Littering Prohibited

§21.13 Evidence of Compliance With Permit
Requirements for Industrial or Commercial
Activity

§21.15 Notification of Uncontrolled
Discharges Required

§21.17 Requirement to Monitor and Analyze
§21.23 Violation a Public Nuisance

v. Require compliance with conditions in
Permittee ordinances, permits, contracts or
orders (i.e., hold dischargers to its MS4
accountable for their contributions of
pollutants and flows).

Los Angeles County Code:

§12.80.490 [notification of uncontrolled
discharge]

§12.80.570 [obstructing access to facilities]
§12.80.580 [compliance inspection]
§12.80.610 [violation a nuisance]

§12.620 [nuisance abatement]

§12.80.635 [violation penalty]
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Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

§12.80.640 [penalties not exclusive]
§12.84.440 [LID standards]

§12.84.445 [hydromodification control]
§12.84.450 [LID Plan Review]
§22.60.330 [general prohibitions]
§22.60.340 [violations]

§22.60.350 [public nuisance]
§22.60.360 [infractions]

§22.60.370 [injunction]

§22.60.380 [enforcement.|

§22.60.390 [zoning enforcement order]
§26.103 [violations and penalties]
§26.104 [enforcement]

§26.106 [permits]

§26.108 [inspections]

LACFCD Code:

§19.11 Violation a Public Nuisance
§21.05 Standards, Guidelines, and Criteria
§21.07 Prohibited Discharges

§21.09 Installation or Use of Illicit
Connections Prohibited

§21.11 Littering Prohibited

§21.13 Evidence of Compliance With Permit
Requirements for Industrial or Commercial
Activity

§21.15 Notification of Uncontrolled
Discharges Required

§21.17 Requirement to Monitor and Analyze
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Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

§21.19 Contflicts With Other Code Sections
§21.23 Violation a Public Nuisance

vi. Utilize enforcement mechanisms to
require compliance with applicable
ordinances, permits, contracts, or orders.

Same as item v., above

vii. Control the contribution of pollutants
from one portion of the shared MS4 to
another portion of the MS4 through
interagency agreements among Copermittees.

California Government Code §6502
California Government Code §23004

viii. Control of the contribution of pollutants
from one portion of the shared MS4 to
another portion of the MS4 through
interagency agreements with other owners of
the MS4 such as the State of California
Department of Transportation.

California Government Code §6502
California Government Code §23004

ix. Carry out all inspections, surveillance,
and monitoring procedures necessary to
determine compliance and noncompliance
with applicable municipal ordinances,
permits, contracts and orders, and with the
provisions of this Order, including the
prohibition of non-storm water discharges
into the MS4 and receiving waters. This
means the Permittee must have authority to
enter, monitor, inspect, take measurements,
review and copy records, and require regular

reports from entities discharging into its MS4.

Los Angeles County Code:

§12.80.490 [notification of uncontrolled
discharge]

§12.80.570 [obstructing access to facilities]
§12.80.580 [compliance inspecti‘on]
§12.80.610 [violation a nuisance]
§12.80.620 [nuisance abatement]
§12.80.635 [violation penalty]

§12.80.640 [penalties not exclusive]
§22.60.380 [enforcement. ]

§26.106 [permits]

§26.108 [inspections]
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Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

LACFCD Code:
§21.05 Standards, Guidelines, and Criteria
§21.07 Prohibited Discharges

§21.09 Installation or Use of Illicit
Connections Prohibited

§21.11 Littering Prohibited

§21.13 Evidence of Compliance With Permit
Requirements for Industrial or Commercial
Activity

§21.15 Notification of Uncontrolled
Discharges Required

§21.17 Requirement to Monitor and Analyze
§21.23 Violation a Public Nuisance

x. Require the use of control measures to
prevent or reduce the discharge of pollutants
to achieve water quality standards/receiving
water limitations.

Los Angeles County Code:

§12.80.450 [construction mitigation]
§12.80.500 [good housekeeping practices]
§12.80.510 [construction BMPs]
§12.80.520 [industrial/commercial BMPs]
§12.84.440 [LID standards]

§12.84.450 [LID Plan Review]
§22.60.330 [general prohibitions]
§22.60.380 [enforcement.]

§22.60.390 [zoning enforcement order]
§26.106 [permits]

§26.108 [inspections]

LACFCD Code:

§21.05 Standards, Guidelines, and Criteria
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Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

§21.07 Prohibited Discharges

§21.09 Installation or Use of Illicit
Connections Prohibited

§21.11 Littering Prohibited

§21.13 Evidence of Compliance With Permit
Requirements for Industrial or Commercial
Activity

§21.15 Notification of Uncontrolled
Discharges Required

§21.17 Requirement to Monitor and Analyze
§21.23 Violation a Public Nuisance

xi. Require that structural BMPs are properly
operated and maintained.

Los Angeles County Code:

§12.80.530 [installation of structural BMPs]
§22.60.380 [enforcement.]

§22.60.390 [zoning enforcement order]
§26.106 [permits]

§26.108 [inspections]

LACFCD Code:

§21.05 Standards, Guidelines, and Criteria
§21.07 Prohibited Discharges

§21.09 Installation or Use of Illicit
Connections Prohibited

§21.11 Littering Prohibited

§21.13 Evidence of Compliance With Permit
Requirements for Industrial or Commercial
Activity

§21.15 Notification of Uncontrolled
Discharges Required

§21.17 Requirement to Monitor and Analyze
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Order Part VI(A)(2)(a) Items

Primary Applicable Ordinance/Statute

§21.23 Violation a Public Nuisance

xii. Require documentation on the operation
and maintenance of structural BMPs and their
effectiveness in reducing the discharge of
pollutants to the MS4.

Los Angeles County Code:

§12.80.530 [installation of structural BMPs]
§22.60.380 [enforcement.]

§22.60.390 [zbning enforcement order]
§26.106 [permits]

§26.108 [inspections]

LACFCD Code:

§21.05 Standards, Guidelines, and Criteria
§21.07 Prohibited Discharges

§21.09 Installation or Use of Illicit
Connections Prohibited

§21.11 Littering Prohibited

§21.13 Evidence of Compliance With Permit
Requirements for Industrial or Commercial
Activity

§21.15 Notification of Uncontrolled
Discharges Required

§21.17 Requirement to Monitor and Analyze
§21.23 Violation a Public Nuisance

Order Part VI(A)(2)(b)(ii)

"Identification of the local administrative and legal procedures available
to mandate compliance with applicable municipal ordinances identified in
subsection (i) above and therefore with the conditions of this Order, and a
statement as to whether enforcement actions can be completed administratively or
whether they must be commenced and completed in the judicial system."
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The local administrative and legal procedures available to mandate
compliance with the above ordinances are specified in those ordinances,
particularly in:

Los Angeles County Code:

§12.80.550 Enforcement—Director's powers and duties.
§12.80.600 Notice to correct violations—Director may take action.
§12.80.610 Violation a public nuisance.

§12.80.620 Nuisance abatement—Director to perform work when—Costs.
§12.80.630 Violation—Penalty.

§12.80.635 Administrative fines.

§12.80.640 Penalties not exclusive.

§12.84.450 LID Plan Review.

§12.84.460 Additional Requirements.

Title 26, §103 Violations And Penalties

Title 2&, §104 Organization And Enforcement

Title 26, §105 Appeals Boards

Title 26, §106 Permits

§22.60.330 General prohibitions.

§22.60.340 Violations.

§22.60.350 Public nuisance.

§22.60.360 Infractions.

§22.60.370 Injunction.

§22.60.380 Enforcement.
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§22.60.390 Zoning enforcement order and noncompliance fee.

LACFCD Code:

§21.05 Standards, Guidelines, and Criteria

§21.07 Prohibited Discharges

§21.09 Installation or Use of Illicit Connections Prohibited
§21.11 Littering Prohibited

§21.13 Evidence of Compliance With Permit Requirements for Industrial
or Commercial Activity

§21.15 Notification of Uncontrolled Discharges Required
§21.17 Requirement to Monitor and Analyze
§21.23 Violation a Public Nuisance

LACFCD attempts to first resolve each enforcement action
administratively. However, the above cited ordinances also provide LACFCD
with the authority to pursue such actions in the judicial system as necessary.

Very truly yours,

JOHN F. KRATTLI
County Counsel

DITH A. FRIES
rincipal Deputy County Counsel
Public Works Division

JAF;jyj
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January 22, 2015

Mr. Sam Unger, Executive Officer

Los Angeles Regional Water Quality Control Board
320 West 4" Street, Suite 200

Los Angeles, CA 90013

Attention Mr. Ivar Ridgeway
Dear Mr. Unger:
CERTIFICATION BY LEGAL COUNSEL FOR THE CITY OF LOS ANGELES

CONFIRMING LEGAL AUTHORITY TO IMPLEMENT THE PROVISIONS OF THE
MUNICIPAL STORMWATER PERMIT

I write pursuant to Part VI(A)(2)(b) of Order No. R4-2012-0175,otherwise known as the
Municipal Separate Stormwater Sewer System (MS4) Permit (the “Order”). Part VI(A)(2)(b) of
the Permit provides:

"Each Permittee must submit a statement certified by its chief legal counsel that
the Permittee has the legal authority within its jurisdiction to implement and
enforce the requirements contained in 40 CFR §122.26(d) (2) (i) (AF) and this
Order."

The Office of the City Attorney of the City of Los Angeles (City), serving as its legal counsel,
certifies that the City has the legal authority within its jurisdiction to implement and enforce the
requirements contained in 40 CFR §122.26(d)(2)(i)(A-F) and of the Order. This correspondence
addresses all legal authority requirements as listed in the Order. Subsequently, annual
certification by our office will be included in the Stormwater Annual Report as required by the
Order.

Order Part VI(A)(2)(b)(i) - "Citation of applicable municipal ordinances or other appropriate
legal authorities and their relationship to the requirements of 40 CFR §122.26(d) (2) (i) (A-F)
and this Order”

zero waste * one wafer

AN EQUAL EMPLOYMENT OPPORTUNITY - AFFIRMATIVE ACTION EMPLOYER
Recyclable and made from recycled waste @



Mr. Sam Unger, Executive Officer
Los Angeles Regional Water Quality Control Board

January 22, 2015
Page 2 of 4

Below is a list of applicable Los Angeles Municipal Code (LAMC) provisions that provide the
requisite legal authorities:

LAMC 64.70 General Provisions.

LAMC 64.70.01
LAMC 64.70.02
LAMC 64.70.03
LAMC 64.70.05
LAMC 64.70.06
LAMC 64.70.07
LAMC 64.70.08
LAMC 64.70.09
LAMC 64.70.10
LAMC 64.70.11
LAMC 64.70.12
LAMC 64.70.13
LAMC 64.72

Definitions and Abbreviations.
Pollutant Discharge Control.
Elimination of Illicit Discharges and Illicit Connections.
Authority to Inspect.
Authority to Arrest and Issue Citations.
Enforcement.
Remedies Not Exclusive.
Liability for Costs of Correction Arising from Unlawful Discharge.
Disposition of Money Collected.
Stormwater and Urban Runoff Pollution Education.
Construction and Application.
Severability.
Stormwater Pollution Control Measures for Development Planning and

Construction Activities.

LAMC 64.72.01
LAMC 64.72.02
LAMC 64.72.03
LAMC 64.72.04
LAMC 64.72.05

In addition,

statewide regulations provide

Authority of the Board of Public Works.

Funds Collected from Waiver.

Supplemental Provisions.

Authority to Inspect and Enforce Stormwater Pollution Control Measures.
LID Plan Check Fees.

further legal authorities with respect to

intergovernmental authorities, specifically:

California Government Code §6502
California Government Code §23004

Relationship of Applicable Ordinances and Other Legal Authorities to the Requirements of
40CFR §122.26(d)(2)(i)(a-F) and the Order

The table below indicates the basic relationship between the “Legal Authority” requirements
listed in Section VI(A)(2)(b) of the Order and the existing legal statutes that provide this legal

authority.
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Legal Authority Required by Permit

City/State Legal Provisions

VI.A.2.i. Control the contribution of pollutants to
its MS4 from storm water discharges associated
with industrial and construction activity and control
the quality of storm water discharged from
industrial and construction sites. This requirement
applies both to industrial and construction sites
with coverage under an NPDES permit, as well as
to those sites that do not have coverage under an
NPDES permit.

LAMC 64.70.02.B
LAMC 64.70.02.C.1.a
LAMC 64.70.02.D
LAMC 64.70.03.A

ii. Prohibit all non-storm water discharges through
the MS4 to receiving waters not otherwise
authorized or conditionally exempt pursuant to Part
LA

LAMC 64.70.03.A

iii. Prohibit and eliminate illicit discharges and
illicit connections to the MS4

LAMC 64.70.03.A
LAMC 64.70.03.B

iv. Control the discharge of spills, dumping, or
disposal of materials other than storm water to its
MS4

LAMC 64.70.03.A

v. Require compliance with conditions in Permittee
ordinances, permits, contracts or orders (i.e., hold
dischargers to its MS4 accountable for their
contributions of pollutants and flows)

LAMC 64.70.03.A
LAMC 64.70.07

vi. Utilize enforcement mechanisms to require
compliance with applicable ordinances, permits,
contracts, or orders

LAMC 64.70.05.B.4
LAMC 64.70.05.B.6

vii. Control the contribution of pollutants from one
portion of the shared MS4 to another portion of the
MS4 through interagency agreements among Co-
permittees

California Government Code §6502
California Government Code §23004

viii. Control of the contribution of pollutants from
one portion of the shared MS4 to another portion of
the MS4 through interagency agreements with
other owners of the MS4 such as the State of
California Department of Transportation

California Government Code §6502
California Government Code §23004
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ix. Carry out all inspections, surveillance, and
monitoring procedures necessary to determine
compliance and noncompliance with applicable
municipal ordinances, permits, contracts and
orders, and with the provisions of this Order,
including the prohibition of non-storm water
discharges into the MS4 and receiving waters. This
means the Permittee must have authority to enter,
monitor, inspect, take measurements, review and
copy records, and require regular reports from
entities discharging into its MS4

LAMC 64.70.05.A
LAMC 64.70.05.B
LAMC 64.72.04.B

X. Require the use of control measures to prevent or
reduce the discharge of pollutants to achieve water
quality standards/receiving water limitations

LAMC 64.70.02.D

xi. Require that structural BMPs are properly
operated and maintained

LAMC 64.70.02.D

xii. Require documentation on the operation and
maintenance of structural BMPs and their
effectiveness in reducing the discharge of
pollutants to the MS4

LAMC 64.70.05.B.3

VI.A.b.ii. Identification of the local administrative
and legal procedures available to mandate
compliance with applicable municipal ordinances
identified in subsection (i) above and therefore with
the conditions of this Order, and a statement as to
whether enforcement actions can be completed
administratively or whether they must be
commenced and completed in the judicial system.

The local administrative and legal procedures
available to mandate compliance with the above
LAMC provisions are specified in the provisions
themselves with key enforcement provisions being
LAMC 64.70.06 and

LAMC 64.70.07

The City is in the process of updating the LAMC with respect to its stormwater regulations.
These changes will be reported with the 2014-2015 annual report.

WPDCR9163
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FAX (310) 253-5664

9770 CULVER BOULEVARD, CULVER CITY, CALIFORNIA 90232-0507

CAROL A. SCHWAB

City Attorney

Mr. Sam Unger, Executive Officer

Los Angeles Regional Water Quality Control Board
320 West 4" Street, Suite 200

Los Angeles, CA 90013

Attention Mr. Ivar Ridgeway

Dear Mr. Unger:

CERTIFICATION BY LEGAL COUNSEL FOR THE CITY OF CULVER CITY CONFIRMING LEGAL
AUTHORITY TO IMPLEMENT THE PROVISIONS OF THE MUNICIPAL STORMWATER PERMIT

| write pursuant to Part VI(A)(2)(b) of Order No. R4-2012-0175, otherwise known as the
Municipal Separate Stormwater Sewer System (MS4) Permit (the “Order”). Part VI(A)(2)(b) of
the Permit provides:

“Each Permittee must submit a statement certified by its chief legal counsel that the
Permittee has the legal authority within its jurisdiction to implement and enforce the
requirements contained in 40 CFR §122.26(d)(2)(i)(A-F) and this Order.”

The Office of the City Attorney of the City of Culver City (City), serving as its legal counsel,
certifies that the City has the legal authority within its jurisdiction to implement and enforce the
requirements contained in 40 CFR §122.26(d)(2)(i)(A-F) and the Order. This correspondence
addresses all legal authority requirements as listed in the Order. Subsequently, annual
certification by our office will be included in the Stormwater Annual Report as required by the
Order.

Order Part VI (A)(2)(b)(i) — “Citation of applicable municipal ordinances or other appropriate
legal authorities and their relationship to the requirements of 40 CFR §122.26(d)(2)(i)(A-F) and
this Order”

Below is a list of applicable Culver City Municipal Code (CCMC) provisions that provide the
requisite legal authorities:

Culver City Employees take pride in effectively providing the highest levels of service to enrich the quality of life for the community by building on our tradition
of more than seventy-five years of public service, by our present commitment, and by our dedication to meet the challenges of the future.
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5.05.005 Title

5.05.010 Findings

5.05.015 Purpose and intent

5.05.020 Definitions

5.05.025 Prohibited activities

5.05.030 Requirements for existing properties; good housekeeping provisions
5.05.035 Requirements for industrial/commercial and construction activities

5.05.040 Standard Urban Stormwater Mitigation Plan (SUSMP) requirements for new
development and redevelopment projects

5.05.045 Enforcement
5.05.050 Fees

In addition, statewide regulations provide further legal authority with respect to
intergovernmental authorities, specifically:

California Government Code §6502
California Government Code §23004

Relationship of Applicable Ordinances and Other Legal Authorities to the Requirements of 40 CFR
§122.26(d)(2)(i)(A-F) and the Order.

The table below indicates the basic relationship between the “Legal Authority” requirements
listed in Section VI(A)(2)(b) of the Order and the existing ordinances and statutes that provide
this legal authority.

Legal Authority Required by Permit City/State Legal Provisions

Part VI(A)(2)(i)

Control the contribution of pollutants to its MS4 from storm
water discharges associated with industrial and construction 5.05.035
activity and control the quality of storm water discharged from
industrial and construction sites. This requirement applies 5.05.025(D)
both to industrial and construction sites with coverage under a 5.05.040
NPDES permit, as well as to those sites that do not have
coverage under a NPDES permit.

Part VI(A)(2)(ii)

Prohibit all non-storm water discharges through the MS4 to
receiving waters not otherwise authorized or conditionally
exempt pursuant to Part lll.A.

5.05.025 (A)(1)

Part VI(A)(2)iii) 5.05.025 (A)(1)
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Prohibit and eliminate illicit discharges and illicit connections
to the MS4.

Part VI(A)(2)(iv)
Control the discharge of spills, dumping, or disposal of
materials other than storm water to its MS4.

5.05.025 (A)(1)

Part VI(A)(2)(v)

Require compliance with conditions in Permittee ordinances, 5.05.025 (F)
permits, contracts or orders (i.e., hold dischargers to its MS4 5 05.045
accountable for their contributions of pollutants and flows). o

Part VI{A)(2)(vi)

Utilize enforcement mechanisms to require compliance with 5.05.045

applicable ordinances, permits, contracts, or orders.

Part VI(A}(2)(vii)

Control the contribution of pollutants from one portion of the
shared MS4 to another portion of the MS4 through
interagency agreements among Co-permittees.

CA Government Code §6502
CA Government Code §23004

Part VI(A)(2){viii)

Control of the contribution of pollutants from one portion of
the MS4 through interagency agreements with other owners
of the MS4 such as the State of California Department of
Transportation.

CA Government Code §6502
CA Government Code §23004

Part VI(A)(2)(ix)

Carry out all inspections, surveillance, and monitoring
procedures necessary to determine compliance and non-
compliance with applicable municipal ordinances, permits,
contracts and orders, and with the provisions of this Order,
including the prohibition of non-storm water discharges into
the MS4 and receiving waters. This means the Permittee must
have authority to enter, monitor, inspect, take measurements,
review and copy records, and require regular reports from
entities discharging into its MS4.

5.05.045 (C)

Part VI(A)(2)(x)

Require the use of control measures to prevent or reduce the
discharge of pollutants to achieve water quality
standards/receiving water limitations.

5.05.040

Part VI(A)(2)(xi)
Require that structural BMPs are properly operated and
maintained.

5.05.040 (G) & (H)
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Part VI(A)(2)(xii)
Require documentation on the operation and maintenance of

structural BMPs and their effectiveness in reducing the 5.05.040 (G) & (H)
discharge of pollutants to the MS4.

Part VI{A)(b)(ii)

Identification of the local administrative and legal procedures 5.05.045 (E)

available to mandate compliance with applicable municipal
ordinances identified in subsection (i) above and therefore
with the conditions of this Order, and a statement as to
whether enforcement actions can be completed
administratively or whether they must be commenced and
completed in the judicial system.

Enforcement actions can be
completed administratively

If needed, please contact Kaden Young at (310) 253-6445 for further information.

kS

Roland Miranda
Deputy City Attorney
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1. INTRODUCTION

Details on the modeling setup, including rainfafput, land use input, modeling output values, and
continuous simulation model (CSM) development aachmeters are provided in this appendix.
Additionally, the modeled existing conditions aretalled descriptions of the model simulations that
were run for each subwatershed along with the bacteater quality analysis used in the modeling are
also contained in this Appendix.

As briefly detailed in the Section 6.1 of the Maritel Rey (MdR) Enhanced Watershed Management
Program (EWMP), the Watershed Management Modelirsge®n (WMMS) was selected as the tool to
estimate storm water runoff volumes and pollutaatling from the MdR watershed. More details on the
WMMS tool are available on the WMMS website lattp://dpw.lacounty.gov/iwmd/wmms/res.aspke
WMMS tool was calibrated using monitoring data eoted from 2009-2014 and as detailed in the
Section 6.1.2 of the EWMP. The output from the WMM8I was utilized as the foundation for
preparing CSMs for the four subwatershed areasmiitie MdR watershed. The CSM served as an
interface with the WMMS data in which the user \pesvided the ability to adjust best management
practices (BMPs) parameters, such as capture ¢gpdic@inage area, etc. The CSM performed hourly
time-step calculations and provided a summary oPBMIumes and associated load reductions. The
CSMs are discussed in Section 6.1.5 of the EMWR aaldlitional details relating to BMP calculations
are provided in this appendix.

2. RAINFALL INPUT DATA

2.1 Critical Rainfall year Determination

The WMMS tool used rainfall for the critical raitifgear to estimate the existing annual toxic pialit
loads and associated required load reductionssdardance with the Toxic Pollutants in Marina deyR
Harbor TMDL (Toxics TMDL), the average rainfall yedaased on LAX rainfall data from 1948 to 2000
is considered the critical period. The LAX 1948-Q@&ta set was obtained and evaluated to determine
the average rainfall year rainfall value, and nalysis is summarized in Table 1. This analysisoers
the rainfall year to be from July 1 of the wet swagear to June 30 of the following calendar yeay.(

the wet season period for 1948 is considered tiuhel, 1948 to June 30, 1949).

Page C-1
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Table 1. Summary of Rainfall year Rainfall Data forLAX 1948-2000.

Wet Rainfall Wet Rainfall Wet Rainfall Wet Rainfall
Year (in) Year (in) Year (in) Year (in)

1948 7.97 1962 9.29 1975 4.37 1988 6.55
1949 9.15 1963 7.51 1976 12.47 1989 6.0
1950 6.64 1964 10.27 1977 28.55 1990 8.0R
1951 19.12 1965 12.62 1978 13.88 1991 14.79
1952 8.55 1966 13.54 1979 21.02 1992 23.66
1953 12.19 1967 14.5 1980 8.36 1993 8.211
1954 9.87 1968 16.18 1981 13.18 1994 22.B
1955 13.51 1969 5.67 1982 25.61 1995 10.29
1956 8.93 1970 9.92 1983 10.65% 1996 13.25
1957 18.91 1971 6.43 1984 9.6 1997 31.26
1958 5.6 1972 17.35 1985 18.69 1998 9.26
1959 9.16 1973 10.93 1986 6.01, 1999 10.11
1960 4.48 1974 11.28 1987 8.91 2000 15.6
1961 18.22

Average Wet Season Rainfall = 12.43 inches

The rainfall years with rainfall values closestlie average are summarized in Table 2. The closest
rainfall years are 1953 and 1974.

Table 2. LAX Rainfall years Closest to
Average Value (1948-2000 Data Set)

Rainfall year Rainfall (in)
1981 13.18
1965 12.62
1976 12.47
1953 12.19
1974 11.28
1973 10.93

The available rainfall data for WMMS includes raithfyears from 1986 through 2013, and this period
does not correspond to either of the two above-imeed years that are closest to the average rhinfal
year value. The LAX data set includes daily raintatals, whereas the WMMS requires hourly rainfall
amounts in order to accurately generate runoffmelsiand associated pollutant loads (i.e., the Labad
cannot be used in the WMMS tool). As such, add#@idAX rainfall data, matching the years for which
WMMS data is available, were reviewed beyond thgopestated in the Toxic TMDL of 1948-2000. This
additional data includes rainfall years from 20@btigh 2013, and is summarized in Table 3.

Table 3. Summary of Rainfall Year Rainfall
Data for LAX 2001-2013.

Rainfall year | Rainfall (in) | Rainfall year | Rainfall (in)
2001 4.16 2008 8.14
2002 10.38 2009 12.42
2003 7.81 2010 17.85
2004 26.51 2011 7.61
2005 10.84 2012 6.85
2006 2.63 2013 4.45
2007 10.24

Page C-2
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2.2 WMMS Gauge Rainfall Year Values

Based on the comparison of the average value dBlfiches to the LAX rainfall year rainfall dataifn
2001-2013, the rainfall year of 2009 (with a raihéd 12.42 inches) was selected. The WMMS tool
utilizes the closest rain gauge to the area beiodeted (Marina del Rey), WMMS Gauge 042214, which
measured a total rainfall of 14.63 inches for tB@®rainfall year. The data for WMMS Gauge 042214
are provided in Table 4. The hourly rainfall daliang with the cumulative rainfall year rainfall aslown

in Figure 1.

Page C-3
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Table 4. 2009 Rainfall Year WMMS Gauge 042214 Raiaf

Date & Rainfall Date & Rainfall Date & Rainfall Date & Rainfall
Time (in) Time (in) Time (in) Time (in)
10/13/09 11:00 0.09 12/12/09 9:00 0.09 1/20/1006:0 0.22 2/9/10 12:00 0.06
10/13/09 12:00, 0.03 12/12/09 11:00 0.01 1/20/1007: 0.06 2/9/10 13:00 0.04
10/13/09 14:00 0.01 12/12/09 13:00 0.06 1/21/104;0 0.08 2/9/10 14:00 0.16
10/13/09 15:00 0.01 12/12/09 14:00 0.01 1/21/106{0 0.03 2/9/10 15:00 0.05
10/13/09 16:00 0.04 12/12/09 15:00 0.14 1/21/1001: 0.04 2/9/10 18:00 0.01
10/13/09 18:00, 0.06 12/12/09 16:00 0.11 1/21/1002: 0.15 2/19/10 21:00 0.07
10/13/09 19:00 0.03 12/12/09 17:00 0.03 1/21/1003: 0.21 2/19/10 22:00 0.02
10/13/09 22:00 0.03 12/12/09 18:00 0.05 1/21/1004: 0.05 2/20/10 0:00 0.03
10/13/09 23:00 0.07 12/12/09 19:00 0.02 1/21/1005%: 0.01 2/20/10 1:00 0.05
10/14/09 0:00 0.16 12/12/09 20:00 0.04 1/21/1006:0 0.02 2/22/10 0:00 0.01
10/14/09 1:00 0.18 12/12/09 21:00 0.02 1/21/1007:0 0.02 2/24/10 19:0( 0.01
0
D
D
D
0
0
0
0
0
0
0

10/14/09 2:00 0.26 12/13/09 2:0 0.03 1/21/10 18:000.01 2/24/10 20:00 0.01
10/14/09 3:00 0.2 12/13/09 4:0 0.05 1/21/10 19:000.08 2/27/10 3:00 0.06
10/14/09 4:00 0.1 12/13/09 5:0 0.01 1/21/10 20:000.09 2/27/10 4:00 0.14
10/14/09 5:00 0.13 12/13/09 7:0 0.01 1/21/10 21::000.01 2/27/10 5:00 0.3

10/14/09 6:00 0.04 12/30/09 9:0 0.03 1/22/10 0300 0.02 2/27/10 6:00 0.16
10/14/09 7:00 0.03 12/30/09 10:( 0.01 1/22/10 3j00 0.01 2/27/10 7:00 0.05
10/14/09 8:00 0.04 12/30/09 11:( 0.03 1/22/10 5j00 0.07 2/27/10 10:0( 0.02
10/14/09 9:00 0.07 12/30/09 12:( 0.03 1/22/10 6}00 0.05 2/27/10 11:0( 0.01
10/14/09 10:00 0.04 12/30/09 14: 0.02 1/22/107[0 0.02 2/27/10 13:0( 0.01

10/14/09 11:00 0.02 12/30/09 15: 0.01 1/22/1000: 0.01 2/27/10 14:0 0.03
10/14/09 12:00 0.02 12/31/09 3:0 0.01 1/22/1001:0 0.08 2/27/10 15:0( 0.03
10/14/09 13:00 0.03 1/13/10 5:0( 0.09 1/22/10 12:000.08 2/27/10 16:0( 0.03
10/14/09 14:00 0.08 1/13/10 6:0( 0.01 1/22/10 13:000.02 3/3/10 22:00 0.02
10/14/09 15:00 0.05 1/17/10 15:00 0.02 1/22/1004:0 0.1 3/3/10 23:00 0.02
10/14/09 16:00 0.01 1/17/10 16:00 0.03 1/22/1005:0 0.03 3/6/10 10:00 0.04
10/14/09 17:00 0.01 1/17/10 17:00 0.03 1/22/1006:0 0.05 3/6/10 11:00 0.03
10/15/09 3:00 0.01 1/17/10 18:0p 0.03 1/26/10 14:000.02 3/6/10 17:00 0.05
12/7/09 4:00 0.02 1/17/10 19:00 0.04 1/26/10 15:000.01 3/6/10 18:00 0.13
12/7/09 5:00 0.06 1/17/10 20:00 0.07 1/26/10 16:000.06 3/6/10 19:00 0.04
12/7/09 6:00 0.02 1/17/10 21:00 0.01 1/26/10 17:000.06 3/6/10 20:00 0.04
12/7/09 7:00 0.02 1/17/10 22:00 0.02 1/26/10 18:000.01 3/6/10 21:00 0.02
12/7/09 8:00 0.05 1/17/10 23:00 0.04 1/26/10 20:000.01 3/7/10 16:00 0.01
12/7/09 9:00 0.05 1/18/10 0:0Q 0.03 2/5/10 8:00 50.0 4/4/10 23:00 0.01
12/7/09 10:00 0.1 1/18/10 2:0Q 0.01 2/5/10 9:00 30.1] 4/5/10 0:00 0.02
12/7/09 11:00 0.23 1/18/10 3:0( 0.01 2/5/10 10400 .050 4/5/10 1:00 0.04
12/7/09 12:00 0.19 1/18/10 4:0( 0.01 2/5/10 1100 .060 4/5/10 3:00 0.01
12/7/09 13:00 0.08 1/18/10 7:0( 0.02 2/5/10 1200 .020 4/5/10 4:00 0.03
12/7/09 14:00 0.03 1/18/10 8:0( 0.06 2/5/10 1300 .060 4/5/10 5:00 0.03
12/7/09 15:00 0.02 1/18/10 9:0( 0.08 2/5/10 14400 .050 4/5/10 6:00 0.01
12/7/09 16:00 0.02 1/18/10 11:0D 0.03 2/5/10 15300 0.07 4/5/10 8:00 0.26
12/7/09 17:00 0.03 1/18/10 12:0D 0.1 2/5/10 16300 .070 4/5/10 9:00 0.05
12/10/09 22:00 0.01 1/18/10 13:00 0.37 2/5/10 17{00 0.11 4/11/10 22:0( 0.03
12/10/09 23:00 0.09 1/18/10 14:00 0.21 2/5/10 18j00 0.07 4/11/10 23:0( 0.25
12/11/09 0:00 0.08 1/18/10 15:0D 0.02 2/5/10 19100 0.04 4/12/10 0:00 0.33
12/11/09 1:00 0.09 1/19/10 11:0D 0.03 2/5/10 20700 0.08 4/12/10 1:00 0.13
12/11/09 2:00 0.1 1/19/10 12:00 0.35 2/5/10 2100 .050 | 4/12/10 2:00 0.04
12/11/09 3:00 0.01 1/19/10 13:0D 0.18 2/5/10 22100 0.05 4/12/10 3:00 0.01
12/11/09 7:00 0.01 1/19/10 14:0D 0.03 2/5/10 23100 0.02 4/12/10 7:00 0.01
12/11/09 14:00 0.02 1/19/10 15:00 0.03 2/6/10 0:00 0.04 4/20/10 12:00 0.01
12/11/09 15:00 0.03 1/20/10 3:0( 0.02 2/6/10 1:00 .050 | 4/20/10 13:0Q 0.04
12/11/09 17:00 0.01 1/20/10 4:0( 0.01] 2/6/10 2:00 .160 | 4/20/10 14:0Q 0.05
12/11/09 23:00 0.03 1/20/10 5:0( 0.07, 2/6/10 3:00 .240 | 4/20/10 15:00 0.02
12/12/09 2:00 0.04 1/20/10 6:0( 0.06 2/6/10 4:00  260. | 4/22/10 0:00 0.02
12/12/09 3:00 0.01 1/20/10 11:0D 0.05 2/6/105:00 .180 | 5/18/10 5:00 0.01
12/12/09 5:00 0.05 1/20/10 12:0D 0.05 2/6/10 6:00 .240 | 5/18/10 8:00 0.01
12/12/09 6:00 0.08 1/20/10 13:0D 0.08 2/6/10 7:00 .270 | 5/18/10 9:00 0.01
12/12/09 7:00 0.05 1/20/10 14:0D 0.17, 2/6/108:00 .120 | 5/27/10 9:00 0.02
12/12/09 8:00 0.02 1/20/10 15:0D 0.3 Total 14.63
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Figure 1. 2009 Rainfall Year WMMS Gauge 042214 Rafall

2.3 WMMS Gauge 85th Percentile Event Values

Rainfall values for the 24-hour, 8percentile storm event were used in the WMMS inalrder to
estimate the associated volumes and pollutant limadhkis storm event. The 8%ercentile, 24-hour rain
event was determined from the Los Angeles County®Scentile precipitation isohyetal map to be 1.1
inches (LACDPW, 2004). Appendix A of the Los Angefeounty Hydrology Manual (Hydrology
Manual) (LACDPW, 2006) provides the temporal dmttion of rainfall over a 24-hour period (Unit
Hyetograph), and this distribution was used touwate the incremental rainfall for the design stofm
watershed-specific hyetograph was created by applyil inches to the Unit Hyetograph, and the
associated hourly and cumulative rainfall is sh@nrFigure 2.
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Figure 2. 85th Percentile Storm Event Rainfall

3. LAND USE INPUT DATA

The land use types and areas were determineddbrMdR subwatershed based on the land use GIS
layer obtained from the WMMS website. These datiuiged both land use types and impervious cover
percentages. For each area modeled and for the laafuse types, composite land use areas (sum of
land use areas for the specific land use typesjmpdrvious percentage (area weighted average of
impervious percentage for the specific land usedywere calculated. The land use data for eadtifepe
type were separated into impervious and pervioeasaand used as input into the WMMS tool. This
separating of each developed land use into two coemts was necessary, because WMMS considers
land types as either completely impervious or persj and therefore the user needs to input the iarea
acres, of impervious land use rather than the p&ge of impervious cover. For example, if a
subwatershed area contained 10 acres of singldyfamsidential with 25 percent impervious coveg th
user would need to convert that information to&Ees single-family residential and 7.5 acres peiwvi
area in order for WMMS to properly perform hydrdlognd water quality calculations. Table 5 through
Table 9 show the GIS land use data along with ém¥erted values used for input into the WMMS tool.
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Table 5. GIS and WMMS Input Land Use Data — Subwateshed 1A

Calculations to Determine HRU 10 & 11

ClE ameliEE WMMS Pervious % Irrigated Non-
HIRDU HRU Description A(‘;i? Imp. % Input (ac) A(‘;i? Irrigated Area (ac) X:E:tgi)
1 HD_SF_Residential 0 32.9% 0.00 0.00 80% 0.00 0.00
2 LD_SF_Res_Moderate 0.43 6.0% 0.03 0.40 50% 0.20 0.20
3 LD_SF_Res_Steep 0 0.0% 0.00 0.00 50% 0.00 0.00
4 MF_Res 17.34 63.3% 10.98 6.36 70% 4.45 1.91
5 Commercial 65.59 70.6% 46.28 19.31 85% 16.41 2.90
6 Institutional 0.73 71.3% 0.52 0.21 85% 0.18 0.03
7 Industrial 0.16 42.0% 0.07 0.09 85% 0.08 0.01
8 Transportation 0 0.0% 0.00 0.00 85% 0.00 0.00
9 Secondary_Roads 11.77 59.8% 7.03 4.74 20% 0.95 3.79
10 Urban_Grass_lrrigated 0 22.27 Subtotal (ac) 22.27 8.84
11 Urban_Grass_Nonlrrigated 0 8.84
12 Agriculture_Moderate_B 0 0.00
13 Agriculture_Moderate D 0 0.00
14 Vacant_Moderate_B 0 0.00
15 Vacant _Moderate D 8.2 8.20
16 Vacant_Steep_ A 0 0.00
17 Vacant_Steep B 0 0.00
18 Vacant_Steep C 0 0.00
19 Vacant_Steep D 0 0.00
20 Water 0 0.00
21 Water_Reuse 0 0.00
Total Area (acre) 104.22 104.22
Table 6. GIS and WMMS Input Land Use Data — Subwateshed 1B
. Calculations to Determine HRU 10 & 11
GIS Analysis :
WMMS Pervious % Irrigated Non-
HIRDU HRU Description '?;i‘;‘ Imp. % s () A(‘;i‘;‘ Irrigated Area (ac) X:g:tgi)
1 HD_SF_Residential 0 32.9% 0.00 0.00 80% 0.00 0.00
2 LD _SF_Res_Moderate 1.41 19.3% 0.27 1.14 50% 0.57 0.57
3 LD _SF_Res_Steep 0 0.0% 0.00 0.00 50% 0.00 0.00
4 MF_Res 119.75 62.3% 74.59 45.16 70% 31.61 13.55
5 Commercial 94.28 63.8% 60.17 34.11 85% 29.00 5.12
6 Institutional 8.18 63.3% 5.18 3.00 85% 2.55 0.45
7 Industrial 0.02 0.0% 0.00 0.02 85% 0.02 0.00
8 Transportation 0 0.0% 0.00 0.00 85% 0.00 0.00
9 Secondary_Roads 26.23 53.6% 14.05 12.18 20% 2.44 9.74
10 Urban_Grass_lIrrigated 0 66.18 Subtotal (ac) 66.18 29.43
11 Urban_Grass_Nonlrrigated 0 29.43
12 Agriculture_Moderate_B 0 0.00
13 Agriculture_Moderate_D 0 0.00
14 Vacant_Moderate B 0 0.00
15 Vacant_Moderate_D 0.15 0.15
16 Vacant_Steep_ A 0 0.00
17 Vacant_Steep_B 0 0.00
18 Vacant_Steep C 0 0.00
19 Vacant_Steep D 14.52 14.52
20 Water 0 0.00
21 Water Reuse 0 0.00
Total Area (acre) 264.54 264.54
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Table 7. GIS and WMMS Input Land Use Data — Subwateshed 2

Calculations to Determine HRU 10 & 11

Gl arelyEie WMMS Pervious % Irrigated Non-
HIFSU HRU Description '?;i? Imp. % IS (E) A(‘;i‘;l Irrigated Area (ac) X:g:tgi)
1 HD_SF Residential 45.78 42.2% 19.34 26.44 80% 21.15 5.29
2 LD_SF_Res_Moderate 0 0.0% 0.00 0.00 50% 0.00 0.00
3 LD_SF_Res_Steep 0 0.0% 0.00 0.00 50% 0.00 0.00
4 MF_Res 131.76 59.8% 78.74 53.02 70% 37.11 15.90
5 Commercial 23.17 92.6% 21.45 1.72 85% 1.46 0.26
6 Institutional 10.17 85.3% 8.68 1.49 85% 1.27 0.22
7 Industrial 0.22 0.0% 0.00 0.22 85% 0.19 0.03
8 Transportation 0 0.0% 0.00 0.00 85% 0.00 0.00
9 Secondary_Roads 83.25 67.9% 56.50 26.75 20% 5.35 21.40
10 Urban_Grass_lrrigated 0 66.53 Subtotal (ac) 66.53 43.11
11 Urban_Grass_Nonlrrigated 0 43.11
12 Agriculture_Moderate_B 0 0.00
13 Agriculture_Moderate_D 0 0.00
14 Vacant_Moderate B 0 0.00
15 Vacant_Moderate_D 33.33 33.33
16 Vacant_Steep_ A 0 0.00
17 Vacant_Steep_B 0 0.00
18 Vacant_Steep C 0 0.00
19 Vacant_Steep_D 0 0.00
20 Water 0 0.00
21 Water Reuse 0 0.00
Total Area (acre) 327.68 327.68
Table 8. GIS and WMMS Input Land Use Data — Subwateshed 3
. Calculations to Determine HRU 10 & 11
GIS Analysis -
WMMS Pervious % Irrigated Non-
HIIEU HRU Description '?;i? Imp. % £t () A(‘;i? Irrigated Area (ac) X:E:tgi)
1 HD_SF_Residential 22.9 49.3% 11.30 11.63 80% 9.31 2.33
2 LD_SF_Res_Moderate 0 0.0% 0.00 0.00 50% 0.00 0.00
3 LD_SF_Res_Steep 0 0.0% 0.00 0.00 50% 0.00 0.00
4 MF_Res 21.1 48.3% 10.19 10.91 70% 7.64 3.27
5 Commercial 2.9 95.0% 2.73 0.14 85% 0.12 0.02
6 Institutional 1.4 95.0% 1.29 0.07 85% 0.06 0.01
7 Industrial 0.2 95.0% 0.23 0.01 85% 0.01 0.00
8 Transportation 0 90.0% 0.00 0.00 85% 0.00 0.00
9 Secondary_Roads 22.0 67.0% 14.72 7.24 20% 1.45 5.79
10 Urban_Grass_lrrigated 0 18.58 Subtotal (ac) 18.58 11.43
11 Urban_Grass_Nonlrrigated 0 11.43
12 Agriculture_Moderate_B 0 0.00
13 Agriculture_Moderate_D 0 0.00
14 Vacant_Moderate_B 0 0.00
15 Vacant_Moderate_D 0 0.00
16 Vacant_Steep_ A 0 0.00
17 Vacant_Steep B 0 0.00
18 Vacant_Steep_C 0 0.00
19 Vacant_Steep_D 0 0.00
20 Water 0 0.00
21 Water_Reuse 0 0.00
Total Area (acre) 70.46 70.46
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Table 9. GIS and WMMS Input Land Use Data — Subwateshed 4

. Calculations to Determine HRU 10 & 11
GIS Analysis :
WMMS | Pervious % Irrigated Non-
HIFSU HRU Description '?;i? Imp. % IS (E) A(‘;i‘;‘ Irrigated Area (ac) X:g:tg?:)
1 HD_SF Residential 166.32 33.9% 56.34 109.98 80% 87.99 22.00
2 LD_SF_Res_Moderate 0.85 7.9% 0.07 0.78 50% 0.39 0.39
3 LD_SF_Res_Steep 0 0.0% 0.00 0.00 50% 0.00 0.00
4 MF_Res 96.28 44.7% 43.08 53.20 70% 37.24 15.96
5 Commercial 129.70 69.3% 89.82 39.88 85% 33.90 5.98
6 Institutional 63.60 64.4% 40.94 22.66 85% 19.26 3.40
7 Industrial 27.00 69.8% 18.84 8.16 85% 6.93 1.22
8 Transportation 0 0.0% 0.00 0.00 85% 0.00 0.00
9 Secondary_Roads 154.83 53.5% 82.89 71.94 20% 14.39 57.55
10 Urban_Grass_lrrigated 0 200.10 Subtotal (ac) 200.10 106.50
11 Urban_Grass_Nonlrrigated 0 106.50
12 Agriculture_Moderate_B 0 0.00
13 Agriculture_Moderate_D 0 0.00
14 Vacant_Moderate B 0 0.00
15 Vacant_Moderate_D 0.60 0.60
16 Vacant_Steep_ A 0 0.00
17 Vacant_Steep_B 0 0.00
18 Vacant_Steep C 0 0.00
19 Vacant_Steep_D 6.50 6.50
20 Water 0 0.00
21 Water Reuse 0 0.00
Total Area (acre) 645.68 645.68

4. MODELED EXISTING CONDITIONS

The WMMS tool was calibrated and used to modeltigsconditions within the MdR WMA. The output
data from WMMS were then used in a CSM prepare@émh subwatershed to determine the load
reduction required to achieve compliance with aggtille TMDLs and the various combinations of BMPs
(besides those designed to capture and infiltrateuse the 85percentile storm event) that could be
used to achieve those load reductions. Scenarios evaluated for each subwatershed area that edlud
(1) 0% of the area draining to BMPs that captumeiafiltrate or reuse and 100% of the area draiting
other types of BMPs and (2) 50% of the area drgitinBMPs that capture and infiltrate or reuse and
50% of the area draining to other types of BMPs.daxh of these scenarios, the amount of drainage a
treated by filtration type BMPs was varied to irdduthe following factors: zero filtration, medium
amount of area treated by filtration BMPs, andrtfeximum amount of area that could be treated by
filtration BMPs.

4.1 Subwatershed Area 1A (Back Basins)

The Subwatershed 1 area was modeled using theatalibbWMMS tool and the results were used as the
foundation to perform additional calculations andlgsis, including the preparation of a CSM, as
previously described. The summary of the existiolupant loading and required load reductions is
provided in Table 10. The WLA for zinc was calceldby allocating in the Toxics TMDL WLA value to
Subwatershed 1A proportional to the area of Sulvslagel 1A compared to the total area associated with
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that WLA. The parmeters used toalculate theSubwatersbd 1A WLA are providedm Table 10Figure
3 shows e WMMS ol flow andzinc concentation outpufparameters.

Table 10: Subwaérshed 1A (Back Basins)M odeled Existing Conditions

Parameter Value
Modeled Zinc Lod 266 kglyea
Modeled TSS Lod 7,757 kglyea
Modeled Zinc to BS Correlatia 3.43 gZn/kg TSS
TMDL MS4 WLA 9.9 kglyea
*M 4 Drainage Aea 1,055 acres*
*Subwatershed Aga 96.0 acres
Suhwatershed 1AXinc WLA 0.91 kg/yea
Suhwatershed 1A'SS WLA (Zinc) 264 kglyea
Subwatershed 1A&inc Load

Reduction Require 96.6%

*Area excludes subatershed 2 angermanent opespace.

esmflow =——Modeled Total Zn
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R
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1,600

1200 =

Total Zn (ug/L

4.2 Subwatersh ed Area 1B (Front Ba sins)

Figure 3: Subwatershed 1A (Back Basins) Modeled Flowand Zinc Graph

The Subwvatershed 1Erea was maeled usinghie calibratedVMMS tool. The resultsvere used athe
foundation to performadditional céculations ad analysis, icluding the peparation ba CSM as
previousy describedThe summar of the existing pollutant bading andequired loadreductions is
providedin Table 11The WLA for zinc was ckculated by dbcating theToxics TMDL WLA value to
Subwateshed 1B prportional to be area of Sawatershed B comparedd the total aga associatedith
the WLA. The paramiers used toaculate theSubwatershd 1B WLA are provided inTable 11. Fgure
4 shows he WMMS ol flow andzinc concentation outpujparameters.
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Table 11: Subwatershed 1B ModeledExisting Conditions

Parameter

Value

Modeled Zinc load

52.1 lglyea

Modeled TSS bad

18,725kglyea

Modeled Zinc toT SS Correlabn

2.78 g Ziikg TSS

Reduction Regired

TMDL MS4 WLA 9.96 lglyea
MS4 Drainagé\rea 1,055acres
Subwatershed fea 249.9acres
Subwatershed B Zinc WLA 2.36 lkolyea
Subwatershed B TSS WLA ¢inc) 848 kgyea
Subwatershed B Zinc Load 955%

*Ar ea excludes sukatershed 2 ahpermanent opespace.

eammmflow =—Modeled Total Zn
S0 1,500
45 1,350
40 1,200
35 1,050 _
P~
» 30 00 B
© =
3 25 750 &
= 2 600 'g
15 as0 ©
10 300
S < 150
0 A o
10/1/09 10/15/09 10/29/09 11/12/09 11/26/09 12/1/09 12/24/09
Date & Time
o Flow =~ Modeled Total Zn
S0 1,500
45 1,350
40 1,200
35 1,050 _
¥ 30 900 5
b 2
%’25 750 s
L -
o 20 600 .§
15 450
10 300
9 1 l 150
0 L 0
1/1/10 1/15/10 1/29/10 2/12/10 2/26/10 3/12/10 3/26/10 4/9/10 4/23/10
Date & Time

Figure 4. Subwatershed1B Modeled Flow and Zinc Graph

4.3 Subwatersh ed 2 (Ball ona Lago on)Toxic P ollutant Non TMDL Water Quality
Modeling Results Gubwaterdhed 2)

The Sulwatershed 2raa was moeled using thaVMMS tod. The resultsvere used sthe foundatn to
performadditional catulations andanalysis inalding the prparation of &CSM as preiously desdibed.
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Subwateshed 2 is nopart of the xics TMDL or BacteriaTl MDL. In the absence oTMDL WLA s, for
RAA purposes, modaiesults in tems of averag concentratins were copared to thécean PlaTable
1 instanéneous maxnum values ér coppe, lead, and zincThis compason is provied in Table 2.
Subwateshed 2 monitring data ag not availabé to allow fa re-calibraton of the WIMMS tool forthis
area of te MR WMA.

Table 12: Subwateshed 2 (Balbna Lagoon) Modeled Exiging Conditions

Parameter Copper Lead Zinc
Modeled Lad (kg) 7.24 2759 67.50
Modeled Average Conceration' (ug/L) 27.3 10.4 254.8
Instantaneas MaximumValu€e (ug/L) 30 20 200
Required load Reduction 21.5%

Note 1: Sulvatershed Modeled Rundf= 9,356 9042009 ralnfallyear)
Note 2: Ocen Plan, Tabld Instantaneas MaximumValue (SWR®, 2012)

e Modeled Flow — Modeled Total Zn
60 600
S0 S00
40 400 %
g 3
z 30 300 ’5
" =
e
20 200 8
10 100
0 0
10/1/09 10/15/09 10/29/09 11/12/09 11/26/09 12/10/09 12/24/08
Date & Time
120 emmms Modeled Alow = Modeled Total Zn 1,200
100 1,000

Flow (cfs)
8 &8 8 8
Total Zn (ug/L)

(=]

TR

1/1/10 1/15/10 1/29/10 2/12/10 2/26/10 3/12/10 3/26/10 4/9/10 4/23/10
Date & Time

Figure 5: Subwatershed2 ModeledFlow and Zinc Graph

4.4 Subwatersh ed Area 3(Boone Oli ve Pump P lant)

The Sulwatershed 3raa was moded using thecalibrated/VMMS tool. The results wre used ashe
foundation to performadditional céculations ad analysis, icluding the peparation 6a CSM simiar to
those preiously desdbed with caling to estinate the loadeductions acteved by théBoone Olive
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Pump Station low-flow diversion capacity. The surmynaf the existing pollutant loading and required
load reductions is provided in Table 13. The WLA Zmmc was calculated by allocating the Toxics
TMDL WLA value to Subwatershed 3 proportional te tirea of Subwatershed 3 compared to the total
area associated with that WLA. The parameters tesedlculate the Subwatershed 3 WLA are provided
in Table 13. Figure 6 shows the WMMS tool flow aridc concentration output parameters.
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Table 13: Sibwatershed 3(Boone Olive Pump Plant)Modeled
Existing Conditions

Parameter Value
Modeled Zind_oad 5.3 kgyea
Modeled TS3 oad 1,327 lglyea
Modeled Zindo TSS Corredtion 3.99 g Znkg TSS
TMDL MS4 WLA 9.96 kgyea
MS4 Drainagé\rea 1,055acres
Subwatershedrea 70.5 &res
Subwatershe@® Zinc WLA 0.67 kdyea
Subwatershe® TSS WLA {inc) 167 kdyea
Subwatershe@® Zinc Load

Reduction Rquired 87.4%

*Area excludesubwatershed 2nd permanenten space.
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Figure 6: Subwatershed 3(Boone Olve Pump Plant) Modeled Flow and Zinc Graph

4.5 Subwatersh ed Area 4( Oxford Ba sin)

The Sulwatershed 4raa was moeled using thecalibrated/VMMS tool. The results wre used ashe
foundation to performadditional ckculations ad analysis, icluding the peparation 6ba CSM as
previousy describedThe summar of the existig pollutant bading andequired loadreductions is
providedin Table 14The WLA for zinc was ckculated by dbcating theToxics TMDL WLA value to
Subwateshed 4 propdional to thearea of Sutvatershed 4a@mpared tohe total areassociated wh that
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WLA. The parametergsed to caldate the Sutvatershed VLA are prosided in Tabé 14. Figure/
shows tle WMMS tod flow and zihnc concentrabn output prameters.

Table 14: Sibwatershed4 (Oxford Basin) Modeled Existing

Conditions

Parameter

Value

Modeled Zind_oad

131.9 lglyea

Modeled TSS bad

36,689 lnlyea

Modeled Zinca TSS Correlton

3.60 g Znkg TSS

Reduction Regired

TMDL MS4 WLA 9.96 kdyea
MS4 Drainagé\rea 1,055acres
Subwatershed\rea 638.6acres
Subwatershed Zinc WLA 6.03 kdyea
Subwatershed 4SS WLA (Znc) 1,677 lglyea
Subwatershed Zinc Load 95.4%

*Ar ea excludes sukatershed 2 ahpermanent opespace.
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Figure 7. Subwatershed 4 (Oxford Basin)Modeled Flowand Zinc Graph

Page C-15




Marina del Rey Draft EWMP Plan Appendix C — Modeling Details

5. CONTINUOUS SIMULATION MODEL CALCULATIONS

The CSMs were prepared for the subwatersheds fr¢¥jJde a means to sum the incremental volumes
of runoff and associated pollutant loads from WMBbl8put data, (2) incorporate capture and treatment
BMPs into the drainage areas, and (3) evaluatiottkereductions achieved by those BMPs. The
WMMS tool output data were used as the foundatwrebch CSM. The output data were converted into
Microsoft Excel worksheets. Key parameters werewized into a user friendly format (arranged in
adjacent columns) and included date and time,aljrifow, and concentrations of TSS, copper, aind.z
Calculations were programed into the CSM to deteentine incremental (or time step) pollutant loading
based on the WMMS output flows and applicable paliticoncentrations. The sum of these incremental
time steps determined the total pollutant loadrgtie modeled period. Three different BMPs were
incorporated into the CSM to simulate treatmernpiwee first followed by treatment, and capture for
infiltration or reuse. In general, programing aledvthe CSM user to provide the drainage, runoff
coefficient, and treatment rate or capture capaBiaged on the user provided values, the CSM paddr
calculations that simulated the runoff volume frdrainage area to the BMP, the volume of either
treatment (up to a maximum rate) or capture, aadithwdown (or recharge in capacity) for captupety
BMPs. Based on the volumes simulated to be treatedpture, the pollutant concentrations, and the
associated BMP effectiveness the CSM performed sitege load reduction calculations. The summation
of the time step load reductions provided the di&ryad reductions achieved with the selected BNtPs
the period of the simulation. Additional detail$ated to the BMP specific values used are provided
Table 15 through Table 20.

Table 15. Model Parameters: Curbside Filtration Deice
(e.g., Modular Wetland System® or Similar)

Model

Value Used Notes
Parameter

These BMPs may be installed in areas just upstadaisting storm drain
inlets. The BMPs were designed so that runoff ftbexcurb and gutter
Description n/a would flow into the device, filtration would occthrough a media (device
dependent), and treated runoff would dischargemithnd existing storm
drain system.

Based on bottom-up approach of BMP selection.&itin BMPs were only|
BMP Drainage Various utilized in remaining subwatershed areas after meing the use of
Area capture type BMPs. In general, these curbside deadcount for about 60%
of the total area to be served by filtration BMPs.

Each time step: For rainfall less than the 0.2 é&sgber hour value,
calculations were performed to determine the runoffime to the BMP
(volume based on the BMP drainage area in relatidotal modeled area

Maximum 0.2 inches/ | multiplied by the modeled area total runoff). Fainfall greater than the 0.p
Treatment . . ! .
Capacity hour rainfall | inches per hour, the same calculation was perfofsoédow with a

reduction factor equal to the value selected dibibg the time step rainfall
(e.g., with rainfall of 0.25 inches/hour calculatimcluded 0.2/0.25 because
only 80% of runoff from BMP drainage area wouldtieated).

BMP Pollutant
Removal 63%
Effectiveness

Based on International Stormwater BMP Data Basd@ 88 removal using
media filter type measures (Geosyntec and WWE, 2008

Load removal calculated based on time step flovdspanhiutant
Load Reductions Calculated | concentrations of runoff being treated by the BME the pollutant
removal effectiveness.

Page C-16



Marina del Rey Draft EWMP Plan

Appendix C — Modeling Details

Table 16. Model Parameters: Porous Concrete with UWerdrain Filtration

Model
Parameter

Value Used

Notes

Description

n/a

This BMP design included porous concrete instadieer a gravel/rock
reservoir with an underdrain system connectedécettisting storm drain
network (typically a catch basin box). These mayosated in the roadside
parking areas and would include removal of the@atjacurb and gutter
and replacement with curb only so that the poraumeiete could be
extended to the curb. This design would allow rénedching the BMP
from the up gradient curb and gutter to be convegtxdthe system. The
runoff would be temporarily stored in the undertyirock reservoir and

slowly discharge through the underdrain into tharhg storm drain systemn).

Filtration occurs both as the runoff penetratespihi®us concrete and as t
runoff travels through the rock reservoir towars tinderdrain system.

BMP Drainage
Area

Various

Based on bottom-up approach of BMP selection.&itin BMPs utilized in
remaining subwatershed area after maximizing tleeofisapture type

BMPs. In general, porous concrete type BMPs acclauratbout 40% of the
total area to be served by filtration BMPs.

Runoff “C”

Calculated

The Runoff “C” was determined for the drainagehte BMP type based on
both the drainage area impervious cover and the V&Mido! predicted
runoff volume. Firstypical Runoff “C” values were calculated for each
land use type in the overall modeled drainage basad on the impervious
cover (Imp. % * 0.9 + 0.05). Next, thgpical composite Runoff “C” for the
modeled drainage area was determined using thenaighted average of
typical Runoff “C” values. Theypical composite Runoff “C” value was
compared to the composite Runoff “C” determinearfithe WMMS output
to develop an correction factor that was then apdid each of thigypical
Runoff “C” values previous calculated for each larse type to provide
corrected typicaRunoff “C” values. These adjusted Runoff “C” vadue
were then used to estimate the Runoff “C” for théMBdrainage area base
on an area weight average usingctbeected typicaland use Runoff “C”
values..

o

Maximum
Capture
Capacity

1.1 inches of
rainfall

Total BMP capacity calculated in cubic feet basedh® provided rainfall
capture capacity (1.1 inches), BMP drainage area, and BMP drainage
Runoff “C”.

area

Recharge
Capacity

12 hours

Conservative estimate based on the system atdpdiaity discharging
through perforated or slotted underdrain pipings tonsidered
conservative because well maintained BMPs withtiipe of design
(underdrain system) should be able to fully draif ito 6 hours.

Temporary
Storage

Calculated

Each time step: Similar to standard basin routelgudations the CSM
performed a series of calculations to accountdapff entering the system
runoff being bypassed, treated runoff being disghdr and the net storage
up to the BMP maximum capture capacity (when systeoapacity runoff
reaching the BMP would be bypassed and not treated)

BMP Pollutant
Removal
Effectiveness

63%

Based on International Stormwater BMP Data Basd@ 88 removal using
media filter type measures (Geosyntec and WWE, 2008

Load Reductions

Calculated

Load removal calculated based on time step flovaspaniiutant
concentrations of runoff being treated by the BMB the pollutant
removal effectiveness.
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Table 17. Model Parameters: Capture and Reuse BMP5{dewalk Swale)

\=J

ioele] Value Used Notes
Parameter

This BMP design included capture of storm wateoffiwithin depressed
landscaped areas located within parkways (BMPs also known as rain
gardens or bioretention basins). Due to the pobceaditions across the
watershed (clayey soils), the primary BMP waterlitggienechanism for

Description n/a these types of BMPs would be evapotranspiratioonrdier to maximize
capture capacity, clayey soils would be removedrapthced with
amended soils down to depth of about 2.5 feet.dbesibuld only allow
minimal ponding (approximately 2 inches) when thdmBis at full capacity
(most storage would be within the voids of the adeehsoils).
Based on bottom-up approach of BMP selection. Capmtnd reuse BMPs

BMP Drainage various utilized to maximum extent feasible given the sibastraints of limited

Area parkway area. Typically located to capture runodfi between 10 to 25%
of the up gradient drainage area.

Runoff “C” Calculated Same as described in Table 16

Maximum 1.1 inches of Rainfall value is based on the"8percentile, 24-hour storm event. Total

Capture ' rainfall BMP capacity calculated in cubic feet based orptiowided rainfall capture

Capacity capacity, BMP drainage area, and BMP drainage Rueaff “C”".
Reasonable recharge rate based on BMP design,tesagyaration rate,

Recha_rge 9 days and estimate recharge determined for water hangeBiMPs (see Table

Capacity 19
Each time step: Calculations were similar to tl@aard basin routing

Temporary calculations'. The CSM performed a §eries of catmna to account for

Storage Calculated | runoff entering the system, runoff being bypassad, the net storage up t
the BMP maximum capture capacity (when system paaity runoff
reaching the BMP would be bypassed and not captured

BMP Pollutant

Removal 100% Capture type BMP. Per design captured rusoefbt discharged to MS4.

Effectiveness
Method 1: Calculations at each time step were performeddase/olume
and concentration of the runoff captured in the Bfiétv into BMP). This
method utilizes the CSM calculations to estimasellceductions that would
have been achieved during the critical period mediéainfall year 2009).
Method 2: This method conforms to the guidance documentdoducting
RAA (LARWQCB, 2014). The basis of design for thesedeled BMPs is
that they will capture and infiltrate or reuse rtfrimom the 8%" percentile
storm event. The guidance document considers #asaerved by these
types of BMPs to be in compliance. Therefore, ahlosal reductions

Load Reductiong Calculated | achieved by these BMPs are equivalent to the reduirad reduction as

estimated through modeling of critical year (reqditoad reduction is equal
to the modeled load minus waste load allocation).

Note: The EWMP bottom up approach BMP load reductiotetapresent
load reductions for capture and infiltration orgselBMPs based on Method
2 calculations. For the single storm event'(p&rcentile), there are no
differences between Method 1 and Method 2 calaiiatiFor the annual
load reductions calculates, the differences betwieetwo methods are
minimal (between 3 to 7.5 percent, depending oratheunt of capture
BMPs proposed).
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Table 18. Model Parameters: Capture and Infiltration BMP (Infiltration Gallery)

ioele] Value Used Notes
Parameter

This infiltration gallery BMP design included cap#wof storm water runoff
in storage chambers so that water would infiltrate the substrata. Given
design considerations listed in this table (seevgltypical design would

Description n/a include installing inlets to convey storm watemfrthe curb and gutter to
underground storage chambers. A filtration devicailel be installed
between inlet and the chambers to pretreat ther\{r@move trash and
coarse grain materials).
Based on bottom-up approach of BMP selection. hrega, a layer of
clayey materials exists down to depths of 9 toekt below the surface.
Additional design consideration is that groundwaitegurs in the watershe
at depths of less than 10 feet below the surfagar(tihe harbor) and at
greater depths away from the harbor (up to theZDtfeet range). The

BMP Drainage _ bottoms_ of the capture chambers sho_uld be desigithch 10-foot

Area Various separation from groundwater. (Note: if the bottmhthe chambers are
located with the clayey layer, then the clayey mial®would need to be
removed and replaced would suitable materialsgeimeral, selection of
these BMPs were limited to Subwatershed 3 and 4evstimated
groundwater depths were greater than 16 feet below groundesuafatin
those areas used to capture runoff from the réntaairainage areas not
served by sidewalk swale capture BMPs.

Runoff “C” Calculated Same as described in Table 16

g/lammum 1.1 inches of | Total BMP capacity calculated in cubic feet basedh® provided rainfall

apture : . : .

Capacity rainfall capture capacity, BMP drainage area, and BMP drainage area Runoff

Recharge Conservative estimate based on the system_ atafpﬂaij di_scharging

Capacity 3 days through perforated or slotted underdrain pipingli\Weintained BMP
should be able to fully drain in 1 to 6 hours.
Each time step: Similar to a standard basin routaigulations the CSM

Temporary performe_d a series of calculation to account f_onfbentering the system,

Storage Calculated | runoff being bypasged, treated runoff be_lng disgbdr and the net storags
up to the BMP maximum capture capacity (when systeoapacity runoff
reaching the BMP would be bypassed and not captured

BMP Pollutant

Removal 100% Capture type BMP. Per design captured rusafbt discharged to MS4.

Effectiveness

Load Reductions Calculated Same as described ile Tgb

‘C.
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Table 19. Model Parameters: Capture and Reuse BMHADpwnspout Disconnect/Cistern)

Model
Parameter

Value Used

Notes

Description

n/a

This capture type BMP includes installing rainfadllection tanks (or
cisterns) to collect runoff from roofs. The captlirainfall would then be
used to irrigate nearby landscaping. Due to thgegimature of the
materials throughout the watershed, the soils wittigated landscaped
areas served by the cistern would be amended sdeleered water would
penetrate the soils and the area would have tmttgotranspiration rates.
The landscaped area would also be slightly depdesdeere feasible, to
improve temporary storage and prevent rainfall ilagdirectly on the
landscaped areas from being surface runoff.

BMP Drainage
Area

Various

Based on bottom-up approach of BMP selection. Wignivate and leased
properties implementation of these BMPs would blemary; however,

incentive programs and/or community outreach progrenay be developed
in the future to improve participation. Limited apfunities were
incorporated into the models (45% of single-famdgidential) with a focus
of locating these BMPs primarily in areas whereugidwater depths were
estimated to be less than 16 feet below ground surface (45% of single-
family residential area for these areas of shafjosundwater depths).

Runoff “C”

Calculated

Same as described in Table 16

Maximum
Capture
Capacity

1.6 inches of
rainfall

Value is based on providing capture capacity 000 @allons per 1,000%t
of tributary rooftop area. Landscaped area thpais of the BMP is
assumed to also capture this amount of runoff dute storm (no surface
runoff).

Recharge
Capacity

9 days

For the BMP drainage area capacity assumed 2atdlaf landscaped are
to rooftop. A review of rainwater harvesting penfamce graphs indicated
that with assumed capture capacity and landscaptiggthe BMP would

capture approximately 70% of the annual rainfalke(Figure8). Simulating
the system with the stated assumptions for theakiperiod (2009 rainfall
year) and varying the recharge duration resultdtenvalue of 9 days
providing approximately 70% capture of annual réinthis value seems
reasonable when considering the typical rainfatrdiution and average
evapotranspiration rates for the region.

D

Temporary
Storage

Calculated

Each time step: Calculations were similar to tldard basin routing
calculations. The CSM performed a series of catimna to account for
runoff entering the system, runoff being bypassad, the net storage up t
the BMP maximum capture capacity (when system paasy runoff
reaching the BMP would be bypassed and not cagtured

A=)

BMP Pollutant
Removal
Effectiveness

100%

Capture type BMP. Per design captured rusafbt discharged to MS4.

Load Reductions

Calculated

Same as described ile Tab
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Figur&j Rainwater Harvestingﬁ Systems PerformancéGeosyntec, 2009)

Table 20. Model Parameters: Sanitary Sewer Diversio(Boone Olive Pump Station)

Model Parameter

Value Used

Notes

Description

n/a

The Boone Olive Pump / Low Diversion could be medifto function
during wet weather. Current operating practiceoista divert flow to the
sanitary sewer when measured rainfall exceeds0lies. This BMP
includes modifying the operation of the systemdotmuously divert
storm water during wet weather. The operation of the lift station pumy
(that discharge to Basin E) would also be modifiedhat pumping of
storm water to the harbor only occurs when theesysiears capacity.
This in turn would facilitate the capture and sufpust diversion of
additional storm water runoff.

DS

BMP Drainage Area

70.5

Pump station is located at the discharge poiriwatershed 3.

Maximum Capture
Capacity

13,000 gal
(1,740 ft)

System has 14,000 gallon sump. Value selected &skapproximately
1,000 for water remaining in the sump below puntpka and allowed fo
freeboard within the system.

Recharge Capacity

0.216 ft per
second

Current rate at which water is diverted to the tgamisewer system.

Temporary Storage

Calculated pollutant concentrations of the storm water rumeéching the system

Each time step: Similar to standard basin routaigudations, the CSM
performed a series of calculation to account faoffientering the
system, runoff being bypassed, and the net starpge the BMP
maximum capture capacity (when system at capagitgff reaching the
BMP would be bypassed and not captured). The CSivhated the

based on the runoff source (e.g., discharge frtiratfon BMP or
untreated). The CSM also estimated the concentrafithe water within
holding tank, the concentrations and load runoffdssing the BMP
(being pumped to the harbor), and the concentratibtoads of diverted
runoff .

BMP Pollutant

Removal 100% Capture type BMP. Per design captured rusafbt discharged to MS4.
Effectiveness
Load Reductions Calculated Load removal based on concentration of water irhtflding tank at the

time step when diverted (i.e., comingled concentrations).
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6. TOP-DOWN APPROACH IMPLEMENTATION STRATEGY AND
RESULTS

The RAA Guidance Document requires'gfercentile design storm sizing be used for capacke
infiltration or reuse type BMPs. If capture andlirdtion or reuse is not feasible, then analyhislishe
performed to demonstrate that proposed BMPs wilttritee requirements of applicable WQBELs and/or
RWLs for each TMDL. The MdR EWMP implementationaségy is to select locations where large
BMPs can be sited to capture and infiltrate th® 8&rcentile storm. If infiltration is not feasidecause

of land availability, soil conditions, and/or stwall groundwater, BMPs that use evapo-transpiratiitin w
be selected to capture and reuse runoff from tflgp@8centile storm event.

If capture and infiltration or reuse is not possjl@ther BMPs, such as filtration, will be consaterThe
approach to analyze these “other” types of BMR®mumented in this report. Filtration by a BMP wdth
design effectiveness less than that of the loadatezh percentage required is less than optimaBfdP
selection; however, implementing a BMP at a givegation that achieves a fraction of the load redact
percentage required is better than not implemeraiB§IP at the location. To offset the implementatio
of BMPs with relatively low effectiveness, BMPs lvitigh effectiveness must also be implemented, and
these higher effectiveness BMPs, such as capturanétration or reuse BMPs, may be required to
capture runoff for storm events exceeding thB 8&rcentile storm size. A CSM was prepared for each
subwatershed that incorporates the WMMS output @atag with adjustable parameters for various
BMPs (e.g., treatment rate/capture volume, effectdss, and recharge rate) in order to determine the
appropriate combination of high and low effectiven8MPs that may be implemented to achieve the
required load reductions.

6.1 Subwatershed 1A Simulation Results

The Subwatershed 1A CSM was prepared to analyagaatoad reduction from different combinations
of BMPs. For the area of the subwatershed thanslta 8%' percentile storm event capture and
infiltration or reuse type BMPs, the CSM applieadaeductions for that area equal to the load témluc
required for the subwatershed area (e.qg., if 908d keduction is required and half the area drairgSt
percentile storm event capture and infiltratiomearse type BMPs, then half the area would be censit
to have a 90% load reduction by the CSM). For teasaithat do not drain to 8Bercentile storm event
capture and infiltration or reuse BMPs, the CSMarens time step calculations to estimate the load
reductions accomplished by BMPs that differ frornsth that capture and infiltrate or reuse the runoff
from the 8%' percentile storm event.

The CSM includes four types of BMPs consistinghwée filtration type (treatment) and one infiltoati

or bioretention type (capture BMPs with storm eveagture size selected by the user). The CSM gredic
that as more filtration type BMPs, with effectiveseralues lower than the load reduction percentage
required by the TMDL, are proposed for implemeptatithe capacity of the capture type BMPs must be
increased in order to offset the pollutant loadthandischarge of treated runoff through the fiitna

BMPs. The CSM also predicts that there are maxirdtaimage areas that can be treated by filtratipe ty
BMPs. If those maximum areas are exceeded, then the annual required lmtidmedor the area would
not be achieved.

CSM results for three hypothetical scenarios analyzed are provided in Table 21. Thésetiogbo
scenarios assumed that no area drains to BMPsneekig capture and infiltrate or reuse th® 85
percentile storm event and that three differenntjtias of filtration type BMPs are implemented (&9
medium, and maximum quantity of treatment BMPs)k Pharpose of preparing the three hypothetical
scenarios was not to identify the scenario that beimplemented as the final combination of BMRH, b
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to provide an indication of the proportional quties of different types of BMPs that may be
implemented to achieve the load reductions. Tifermation helped in developing the final combioati
of BMPs, but other factors were also consideregl (soil types, groundwater level, etc.). The final
combination of BMPs, which includes'8percentile storm event capture and infiltratiopeBMPs, is
described in Section 6.3 of the EWMP.

Table 21: Subwatershed 1A — (Back Basins) — ModeleRults Zero 85th Percentile Type BMPs

Scenario: Entire subwatershed area analyzed (no aaeexcluded to account for BMPs designed to capture drinfiltration

or reuse runoff from the 85" percentile storm event)

Load Reduction Required = 96.6%

Drainage | Treatment Storage/ .

BMP Type Areag Capacity Capac?ity TSS. Remoyal Load Rgductlon
: . : Efficiency Achieved
(acres) (in/hr) (in of rain)

85th Percentile Capture 0 -
Distribution of Other BMP Types: No Filtration BMPs
Tree Box (Filtration) 0.0 | 0.2 | 63% | 0.0%
Modular Wetland (Filtration) 0.0 0.2 63% 0.0%
Green St. (Filtration) | 00 | |  1.10% 63% | 0.0%
Capture & Infiltration or Reuse 96.0 1.32 100% 96.6%
Total | 960 | | | 96.6%
Distribution of Other BMP Types: Medium Amount of Filtration BMPs
Tree Box (Filtration) 1.8 0.2 63% 1.1%
Modular Wetland (Filtration) 1.8 0.2 63% 1.1%
Green St. (Filtration Treatment Train) 1.8 1.10 63% 1.1%
Capture & Infiltration or Reuse 90.6 1.60** 100% 93.4%
Total 96.0 96.7%
Distribution of Other BMP Types: Maximum Amount of Filtration BMPs
Tree Box (Filtration) 2.2 0.2 63% 1.4%
Modular Wetland (Filtration) 2.2 0.2 63% 1.4%
Green St. (Filtration Treatment Train) | 2.2 | |  1.10% 63% | 1.3%
Capture & Infiltration or Reuse 89.4 1.80 100% 92.6%
Total | 960 | | | 96.6%

*Source: International Stormwater BMP Data Baseo&yatec, 2008).

** Treatment capacity for Filtration BMPs

For the scenario of medium distributions of filioat BMPs and zero BMPs designed strictly for th& 85
percentile storm event, Figure 9 includes graphb®total modeled runoff, runoff that bypasses the

proposed BMPs, total modeled zinc load, zinc l@adaved, and zinc load discharged.
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Figure 9: Subwatershed1A Flow and Zinc Load Graphs

6.2 Subwatersh ed 1B (Fro nt Basins) Simulatio n Results

Similar o the Subwatrshed 1A C#, the Subvatershed 1BCSM was preared to angke variousypes
of BMPsthat differ flom those thatapture andnfiltrate or euse the runfs from the &" percentilestorm
event. Tk CSM includes four typs of BMPs camisisting of hree filtrationtype (treatnent) and one
infiltration or bioretetion type (cature). The GM shows tlat as more filration typeBMPs, with
effectiveness values lwer than thdoad reductio percentageequired bythe TMDL, ae proposedor
implementation, the apacity of thecapture typd8MPs muste increasedn order to nake up for, @
offset, the pollutant Ieds in the disharge of treted runoff tirough the filtation BMPs The CSM #&so
shows tlat there are mximum dranage areas #h can be trefed by filtration type BMPs, and if thge
maximum areas are @eeded thethe annual rguired load eductions forthe area woldl not be acieved.

The CM results for ree hypothetal scenarisanalyzed & provided inTable 22. hese hypothétal
scenario@ssumed thano area drais to BMPsdesigned to apture and ifiltrate or rese the 8%
percentik storm evenaind that thre different quantities of fitration typeBMPs are inpplemented (one,
medium,and maximum quantity oftreatment BA1Ps). The prpose of pregring the thee hypothetiel
scenariosvas not todentify the senario that nay be implanented as th&nal combiration of BMPs, but
instead e purpose as to providean indicationon the propdional quanities of diffeent types oBMPs
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that may be implemented to achieve load reductidiss information helped in developing the final
combination of BMPs, but other factors were alsestdered (e.g., soil types, groundwater level)e Th
final combination of BMPs, includes 8®ercentile storm event capture and infiltratiopensBMPs, is
described in Section 6.3 of the EWMP.

Table 22: Subwatershed 1B — Model Results Zero 8%ercentile Type BMPs

Scenario: Entire subwatershed area analyzed (no aaeexcluded to account for BMPs designed to capture drinfiltration
or reuse runoff from the 85" percentile storm event)

Load Reduction Required = 95.5%

Drainage | Treatment Storage :

BMP Type Areag Capacity Capac?ty Tgﬁ Remoyal Hoz R_e eI
; . : iciency Achieved
(acres) (in/hr) (in of rain)

85th Percentile Capture 0 -
Distribution of Other BMP Types: No Filtration BMPs
Tree Box (Filtration) 0 0.2 63% 0.0%
Modular Wetland (Filtration) 0 0.2 63% 0.0%
Green St. (Filtration) 0 1.10** 63% 0.0%
Capture & Infiltration or Reuse 249.9 1.10** 100% 95.5%
Total 249.9 95.5%
Distribution of Other BMP Types: Medium Amount of Filtration BMPs
Tree Box (Filtration) 4 0.2 63% 0.9%
Modular Wetland (Filtration) 4 0.2 63% 0.9%
Green St. (Filtration Treatment Train) 4 1.10** 63% 0.9%
Capture & Infiltration or Reuse 237.9 1.60 100% 92.8%
Total 249.9 95.5%
Distribution of Other BMP Types: Maximum Amount of Filtration MBMPs
Tree Box (Filtration) 6 0.2 63% 1.4%
Modular Wetland (Filtration) 6 0.2 63% 1.4%
Green St. (Filtration Treatment Train) 6 1.10** 63% 1.3%
Capture & Infiltration or Reuse 231.9 1.80 100% 91.4%
Total 249.9 95.5%

* Source: International Stormwater BMP Data Based§yntec, 2008).
** Treatment capacity for Filtration BMPs

For the scenario of medium distributions of filioat BMP and zero BMPs designed strictly for th& 85
percentile storm event Figure 10 includes graphh®total modeled runoff, runoff that bypasses the
proposed BMPs, total modeled zinc load, zinc laadaved, and zinc load discharged.
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Figure 10: Subwatershed 1B Flow and Zinc Load Graphs

6.3 Subwatersh ed 2 Simul ation Res ults (Non- TMDL Sub watershed )

The Sulwvatershed 2 8M was preared to anglze various tpes of BMPghat may bémplementedo
achieve tad reduction. Similar tothe other sulvatershedshe CSM wasprepared toriclude four ypes
of BMPsconsisting three filtraton type (treanent) and og infiltration or bioretentbn type (capire).
Summareés of the CM results for he scenariognalyzed argprovided inTable 23.
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Table 23: Subwatershed 2 — Model Results Zero 85ercentile Type BMPs

Scenario: Entire subwatershed area analyzed (no aaeexcluded to account for BMPs designed to capture drinfiltration
or reuse runoff from the 85" percentile storm event)
Load Reduction Required = 21.5%

Drainage | Treatment Storage .
BMP Type Areag Capacity Capacgi]ty ng Remoyal ez R_e e TTE el

: . . iciency Achieved
(acres) (in/hr) (in of rain)

85th Percentile Capture 0 -
Distribution of Other BMP Types: No Filtration BMPs
Tree Box (Filtration) 0 0.2 63% 0.0%
Modular Wetland (Filtration) 0 0.2 63% 0.0%
Green St. (Filtration) 0 1.10** 63% 0.0%
Capture & Infiltration or Reuse 74.4 1.00 100% 21.5%
No BMPs 219.9 -
Total 74.4 21.5%
Distribution of Other BMP Types: Medium Amount of Filtration BMPs
Tree Box (Filtration) 19 0.2 63% 3.6%
Modular Wetland (Filtration) 19 0.2 63% 3.6%
Green St. (Filtration Treatment Train) 19 1.10** 63% 3.6%
Capture & Infiltration or Reuse 37.0 1.00 100% 10.7%
No BMPs 200.3 -
Total 94.0 21.5%
Distribution of Other BMP Types: Maximum Amount of Filtration BMPs
Tree Box (Filtration) 37.7 0.2 63% 7.1%
Modular Wetland (Filtration) 37.7 0.2 63% 7.1%
Green St. (Filtration Treatment Train) 37.7 1.10** 63% 7.2%
Capture & Infiltration or Reuse 0.0 1.00 100% 0.0%
No BMPs 181.2 -
Total 113.1 21.5%

* Source: International Stormwater BMP Data Based§y/ntec, 2008).
** Treatment capacity for Filtration BMPs

For the scenario of medium distributions of filioat BMPs and zero BMPs designed strictly for th8 85
percentile storm event, Figure 11 shows graphbefdtal modeled runoff, runoff that bypasses the
proposed BMPs, total modeled zinc load, zinc l@adaved, and zinc load discharged.
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Figure 11: Subwatershed 2 Flow ard Zinc Load Graphs

6.4 Subwatersh ed 3 Simul ation Res ults

The Sulwatershed 3 8M was preared to anglize various tpes of BMPghat differ fom those tha
capture ad infiltrate a reuse theunoff from the 85" percenile storm evat. The CSMincludes five
types ofBMPs consishg of thrediltration type(treatment)one infiltration or bioretation type
(capture)and the exittng Boone Qive Pump Sation low-flow diversionsystem (capire).

The CM shows thaés more filtrdion type BMPs, with effectiveness vales lower tha the load
reductionpercentageequired by tke TMDL, areproposed foimplementéon, the capcity of the @pture
type BMPs must be ioreased in ater to makeup for, or offset, the polluant loads in e dischage of
treated ruoff throughthe filtrationBMPs. TheCSM also sbws that thereare maximm drainage geas
that carbe treated byiltration typeBMPs. If those maximm areas are eeeded thethe annual rguired
load reduations for thearea wouldhot be achiegd.

CSM resillts for the tmee hypothetial scenarioganalyzed ar@rovided inTable 24. Tlese hypothetal
scenario@ssumed thano area drais to BMPsdesigned to &pture and ifiltrate or rese the 8%
percentié storm evenand that thre different quantities of fitration typeBMPs are inplemented (one,
medium,and maximum quantity oftreatment BA1Ps). The prpose of pregring the thee hypothetiel
scenariosvas not todentify the senario that nay be implenented as th&nal combiration of BMPs, but
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instead to provide an indication on the proportianeantities of different types of BMPs that may be
implemented to achieve load reductions. This infitiam helped in developing the final combination of
BMPs, but other factors were also considered (saj.types, groundwater level). The final combioat
of BMPs, which includes &5percentile storm event capture and infiltratiopeBMPs, is described in
Section 6.3 of the EWMP.

Table 24: Subwatershed 3 — Model Results Zero 8Fercentile Type BMPs

Scenario: Entire subwatershed area analyzed (no aaeexcluded to account for BMPs designed to capture drinfiltration
or reuse runoff from the 85" percentile storm event)
Load Reduction Required = 87.4%

Drainage | Treatment Storage .
BMP Type Areag Capacity Capac?ty TE? Remoyal ez R_e e TTE el

: . . iciency Achieved
(acres) (in/hr) (in of rain)

85th Percentile Capture 0 -
Distribution of Other BMP Types: No Filtration BMPs
Tree Box (Filtration) 0 0.2 63% 0.0%
Modular Wetland (Filtration) 0 0.2 63% 0.0%
Green St. (Filtration) 0 1.10** 63% 0.0%
Capture & Infiltration or Reuse 70.5 1.11 100% 84.8%
Boone Olive Low Flow Diversion 70.5 100% 2.6%
Total 70.5 87.4%
Distribution of Other BMP Types: Medium Amount of Filtration BMPs
Tree Box (Filtration) 8.6 0.2 63% 6.4%
Modular Wetland (Filtration) 8.6 0.2 63% 6.4%
Green St. (Filtration Treatment Train) 8.6 1.10** 63% 5.9%
Capture & Infiltration or Reuse 44.7 1.35 100% 58.8%
Boone Olive Low Flow Diversion 70.5 100% 10.0%
Total 70.5 87.5%
Distribution of Other BMP Types: Maximum Amount of Filtration BMPs
Tree Box (Filtration) 10.1 0.2 63% 7.5%
Modular Wetland (Filtration) 10.1 0.2 63% 7.5%
Green St. (Filtration Treatment Train) 10.1 1.10** 63% 6.9%
Capture & Infiltration or Reuse 40.2 1.60 100% 55.2%
Boone Olive Low Flow Diversion 70.5 100% 10.4%
Total 70.5 87.5%

* Source: International Stormwater BMP Data Based§yntec, 2008).
** Treatment BMPs do not have storage capacitygttnent capacity is shown in the table

The inclusion of the Boone Olive Pump Station |dawf diversion system resulted in the ability to
implement a greater percentage of treatment typ@8M Subwatershed 3. The green street capture,
temporary storage, and then discharge type of BMRi$ scenario discharged, captured, and treated
flows that were in turn captured and treated byldlaeflow diversion system. Similarly, for low intsity
rainfall periods, the tree box and modular wetlfitication type BMPs discharged flows that were
completely or partially captured by the diversigstem thereby providing additional load reductions.

For the scenario of medium distributions of filioat BMPs and zero BMPs designed strictly for th8 85
percentile storm event, Figure 12 includes graplisetotal modeled runoff, runoff that bypasses th
proposed BMPs, total modeled zinc load, zinc laadaved, and zinc load discharged.
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Figure 12: Subwatershed 3 Flow ard Zinc Load Graphs

6.5 Subwatersh ed 4 Simul ation Res ults

The Sulwvatershed 4 M was preared to anglize various tpes of BMPghat differ from those tha
capture ad infiltrate @ reuse theunoff from the 85" percenile storm evat. The CSMincludes fou
types ofBMPs consishg of thrediltration type(treatmentland one infiltation or bioetention type
(capture).The CSM hows that asnore filtration type BMPs with effectveness valuelower than he
load redution percerdage requiredy the TMDL, are proposd for implementation, thecapacity othe
capture ype BMPs nast be increasd in order tomake up foyor offset, tle pollutant Iads in the
dischargeof treated rooff throughthe filtrationBMPs. TheCSM also sbws that therare maximm
drainageareas that aabe treated Yfiltration type BMPs. Ifthose maximam areas arexceeded, tén the
annual rguired load eductions forthe area wolal not be acieved.

CSM regillts for the thee hypothetal scenariognalyzed ar@rovided inTable 25. Tlse hypothetal
scenariosissumed thano area drais to BMPsdesigned to apture and ifiltrate or rewse the &
percentik storm evenaind that thre different quantities of fitration typeBMPs are inplemented (one,
medium,and maximum quantity oftreatment B1Ps). The ptpose of pregring the thee hypothetiel
scenariosvas not todentify the senariothat may be implenented as th&nal combiration of BMPs, but
instead lhie purpose as to providean indicationon the propdional quanities of diffeent types oBMPs
that maybe implemeted to achieg load reductins. This ifiormation hgbed in devedping the fira
combinaion of BMPs,but other fators were als considerede.qg., soil types, groundwater level). The
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final combination of BMPs, which includes'8percentile storm event capture and infiltratiopety
BMPs, is described in Section 6.0 of the EWMP.

Table 25: Subwatershed 4 — Model Results Zero 85ercentile Type BMPs

Scenario: Entire subwatershed area analyzed (no aaeexcluded to account for BMPs designed to capture drinfiltration
or reuse runoff from the 85" percentile storm event)
Load Reduction Required = 95.4%

Drainage | Treatment Storage :
BMP Type Area Capacity Capacity ngigs:ggyal Loa:clﬁi?e%z%tlon

(acres) (in/hr) (in of rain)

85th Percentile Capture 0 -
Distribution of Other BMP Types: No Filtration BMPs
Tree Box (Filtration) 0 0.2 63% 0.0%
Modular Wetland (Filtration) 0 0.2 63% 0.0%
Green St. (Filtration) 0 1.10** 63% 0.0%
Capture & Infiltration or Reuse 638.6 1.37 100% 95.4%
Total 638.6 95.4%
Distribution of Other BMP Types: Medium Amount of Filtration BMPs
Tree Box (Filtration) 13.4 0.2 63% 1.1%
Modular Wetland (Filtration) 13.4 0.2 63% 1.1%
Green St. (Filtration Treatment Train) 13.4 1.10** 63% 1.2%
Capture & Infiltration or Reuse 598.4 1.60 100% 92.1%
Total 638.6 95.4%
Distribution of Other BMP Types: Maximum Amount of Filtration BMPs
Tree Box (Filtration) 17.2 0.2 63% 1.4%
Modular Wetland (Filtration) 17.2 0.2 63% 1.4%
Green St. (Filtration Treatment Train) 17.2 1.10** 63% 1.5%
Capture & Infiltration or Reuse 587.0 1.80 100% 91.1%
Total 638.6 95.4%

* Source: International Stormwater BMP Data Based§yntec, 2008).
** Treatment capacity for Filtration BMPs

For the scenario of medium distributions of filioat BMPs and zero BMPs designed strictly for th& 85
percentile storm event, Figure 13 includes grapghbentotal modeled runoff, runoff that bypasses th
proposed BMPs, total modeled zinc load, zinc laadaved, and zinc load discharged.
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Figure 13: Subwatershed 4 Flow ard Zinc Load Graphs

/. BACTERIA WATER QUALITY ANALY SIS

The exising understading of the sience that dscribes ba&ria loading n wet weatherunoff is canplex
and contiues to evole as new stilies are perfoned and datare collectd. Bacteriavet weather
monitoring has showithat bacteridoadings argenerally umpredictableThe science iadditionally
complicded in areasvhere runoff $ dischargednto open wter, such ashe MdRH, where many
processesccur (e.g.die off, regravth, other iput sources,te.).

In accor@nce with tle Bacteria MDL, the conpliance statns for bactaa monitorirg are locatedt
various pints within he Back Basis. The RAA bacterial weer quality aalysis was prformed usig
availablebacteria moitoring data ® evaluate ha the wateiquality of theMdRH respnded tothe wet
weather unoff duringwet weathemonitored eents. The nmnbers of recoded exceeahce days
compare to the numbrs of allowdle exceedare days wereised to detgnine the regired reductbn in
the numler of exceednce days. Aditional calalations andnodeling wee performedo convert tie
requiredreduction int percentagedoads, andMP capacity
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7.1 Bacteria Monitoring Data

Monitoring under the Bacteria TMDL within the BaBlasins was performed from 2007 through the
present. The available monitoring results (20073}@te summarized in Table 26. Station MdRH-1
requires daily sampling; therefore, 17 wet weath@eedance days are allowed per rainfall year. MdRH
2 is sampled twice a week; therefore, five exceedalays are allowed per rainfall year. Weekly

sampling is required at the other stations, ancttimepliance level is three wet weather exceedaayse d
per rainfall year for each station.

Table 26: Historical Bacteria Data Summary (wet dag)

Exceedance Days / Total Days Sampled Each Year
Station 2007-2008| 2008-2009| 2009-2010| 2010-2011| 2011-2012| 2012-2013| Total
MdRH-1 23/48 16/46 28/45 33/89 16/43 27162 143/333
MdRH-2 13/17 6/13 7/15 10/26 6/14 9/17 59/102
MdRH-3 3/9 3/6 37 5/15 417 5/9 23/53
MdRH-4 Depth 5/9 2/6 1/6 4/15 2/7 1/9 15/52
MdRH-4 Surface 4/9 2/6 2/6 6/15 207 4/9 20/52
MdRH-5 4/9 4/6 6/7 11/15 6/7 4/9 25/53
MdRH-6 Depth 4/9 3/6 1/6 6/15 3/7 4/9 21/52
MdRH-6 Surface 6/9 5/6 3/6 10/15 4/7 6/9 25/52
MdRH-7 6/9 5/6 4/6 10/15 417 4/9 24/52
MdRH-8 Depth 4/9 2/6 1/6 4/15 1/7 1/9 13/52
MdRH-8 Surface 4/9 2/6 2/6 7/15 1/7 2/9 18/52
MdRH-9 Depth 3/9 2/6 1/6 4/15 1/7 1/9 12/52
MdRH-9 Surface 4/9 3/6 3/6 7/15 207 3/9 22/52

7.2 Bacteria Required Load Reduction (Percentage)

The Bacteria TMDL requires that bacteria compliabealemonstrated for rainfall years up to th& 90
percentile wet day year, which is considered byTiOL to be 75 wet days. Monitoring at station
MdRH-1 indicates that during the monitoring periagbd in this analysis, there were 333 wet dayss(day
in which a wet weather sample was collected). €hisates to an average 55.5 days per year ancis bel
the 90" percentile value of 75 wet days. To adjust thesuesd values into data representative of tHe 90
percentile wet day year, the total number of sathgkeys at each station was increased by a factbi36f
(75/55.5 = 1.35), and the number of exceedange Was increased based on the measured percentage
of exceedances, but the number of allowable exewmeddays remained unchanged. This resulted in a
reduction in the percentage of allowable exceeddags (e.g., percentage of allowable exceedance day
= (3 per year/(1.35 * total sampled days)) and drugncrease in the required reduction percenfBge.
results of these data adjustments are shown ireTabl

The adjusted data results (adjusted to represer@idhpercentile year in terms of wet days) indicate tha
of the stations sampled weekly, station MdRH-6 &efrequires the greatest reduction in the nunfber o
exceedance days in order to meet Bacteria TMDL diamge (22.9 percentage reduction required).
Therefore, this station was selected to be theralling station in the analysis. The adjusted sangpl

data shows that this station may historically bexoeedance approximately 49% of the time for wet
weather sample days. In other words, this statiay be historically below the exceedance criterigo51

of time, but the TMDL requires this station to be below the exa@zicriteria during approximately

74% of wet weather sampling days. To be in compka@an improvement of approximately 23% of
sampling days is needed.
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Table 27: Required Bacteria Reduction Summary, Higirical Data Adjusted to 90" Percentile Wet Days

Adjusted
Station Allowable Unadjusted Adjusted** | Adjusted** Allowable Historical Adjustgd
Exceedance| Exceedances/| Exceedance| Sampled Exceedance| Exceedance| Reduction
Days* Sample Days Days Days Days Days Required
MdRH-1 102 143/333 193 450 22.7% 42.9% 20.29
MdRH-2 30 59/102 80 138 21.8% 59.0% 36.2%
MdRH-3 18 23/53 31 72 25.2% 43.1% 17.9%
MdRH-4 Depth 18 15/52 20 70 25.6% 28.6% 2.9%
MdRH-4 Surface 18 20/52 27 70 25.6% 38.6% 12.9%
MdRH-5 18 25/53 34 72 25.2% 47.2% 22.1%
MdRH-6 Depth 18 21/52 28 70 25.6% 40.0% 14.49
MdRH-6 Surface 18 25/52 34 70 25.6% 48.6% 22.9%
MdRH-7 18 24/52 32 70 25.6% 45.7% 20.1%
MdRH-8 Depth 18 13/52 18 70 25.6% 25.7% 0.1%
MdRH-8 Surface 18 18/52 24 70 25.6% 34.3% 8.6%
MdRH-9 Depth 18 12/52 16 70 25.6% 22.9% -2.8%
MdRH-9 Surface 18 22/52 30 70 25.6% 42.9% 17.2%

*Total of all years from 2007/2008 monitoring ye¢arough 2012/2013
*Adjusted values based on unadjusted values migtipby 1.35 (1.35 is based on 75 wet days duriffy@dcentile year divided
by 55.5 wet day per rainfall [average wet daysygear during the monitored period of the assessea])dat

7.3 Bacteria Required Load Reduction (Runoff Volume )

An analysis of historic rainfall data paired withdberia monitoring results was performed baseden t
premise that a correlation between storm size aotehal exceedances existed, and therefore a
distinction between storms that exceeded TMDL gédtand storms that did not exceed TMDL criteria
could be established. The analysis focused onmeatirg the “cutoff’ value between smaller and large
rainfall events for (1) the historical number otegdances and (2) the allowable number of exceedanc
The difference between these two cutoff values dedsrmined to be the amount of rainfall that cuityen
needs to be captured in order to meet bacteria lkamep (i.e., the difference is the amount of ralinthat

if captured would result in the cutoff rainfall ual for the future historical exceedances being in
alignment with the allowable exceedance cutofffedivalue).

The controlling station and associated availabtepdi;ng data determined if wet days (consideredeto b
days with 0.1 inch or greater per day and the ¥atg 72 hours) or rainfall days (considered to bgsd
with 0.1 inch or greater) would be used in the ysial Sampling at the controlling station occurred
weekly. It is assumed that the historic exceedatags correlate to the rainfall days; thereforefedin
days (0.1 inch or greater) data were used insteagtodays. If Station MdARH-1 had been determired t
be the controlling station, wet days would havenbeesented because Station MdRH-1 sampling
frequency is daily. To ensure the most conservatath was taken, an analysis of wet days was
performed using MdRH-1 data (not presented), aadtialysis results were less controlling than the
rainfall day analysis (i.e., required less capture)

To determine the daily rainfall values associatéti ailowable exceedance days, historical exceeslanc
days, and the difference between the two valuesM®BMain gauge data were first compiled into daily
rainfall values, and then the daily rainfall valwesre rounded to the nearest tenth of an inch &otted.
During the monitoring period, there were a total 28 rainfall days. By applying the percentage of
historical exceedances associated with Station Mé@R3dirface (controlling station) to the total raihf
days, 59 of 123 rainfall days have bacteria abbeeltMDL criteria (or 64 rainfall days that were twl
the criteria). The rainfall cutoff value associateith the 64 rainfall days is 0.29 inch. By applyithe
adjusted percentage of allowable exceedance ddke total rainfall days, 30 of 123 rainfall dayse a
allowed to be elevated above the bacteria TMDleddt(or 93 days are required to be below therizite
The rainfall cutoff value associated with 93 raihfmys was 0.59 inch. Thus, the results indichss &
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reduction in volume equivalent to capturing theaffifrom 0.3-inch storm event is required to meet
compliance at the controlling station. The storraré\size distribution and the results of this asighare
presented in graphical form in Figure 14.
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Figure 14: Summary of Rainfall Days and Rainfall Cuoff Value Analysis Results

7.4 Bacteria Required Load Reduction (Bacteria Coun  ts)

The total bacteria load and reduction in bacteraal Ifor BMPs designed to capture the runoff assedia
with a 0.3-inch storm event were estimated usiegofepared CSM. The Back Basin drainage area was
modeled using WMMS for the critical year of 1998¢tcritical year identified in the TMDL). The
WMMS tool output was used as the foundation to arephe bacteria CSM. The CSM was used to
estimate the flow reduction that would be achietredugh the implementation of BMPs designed to
capture and infiltrate or reuse the storm wateofiuaissociated with 0.3 inch of rainfall. To calatd the
load, the applicable volume was used along withesteamated fecal coliform EMC value for this
watershed. The results of these calculations aréged in Table 27. The CSM assumed capture-type
BMPs with 100% reduction of the loads for the cagpduvolume. However, the treatment BMPs that
achieve the same load reductions could be implezdentmeet the TMDL compliance (e.g., treatment
BMPs with twice the capacity and a 50% effectivane@suld theoretically accomplish the load reduction
target).

Table 28 Bacteria Loading and Required Reduction

Parameter Total Modeled Required Reduction | Percent Reduction
Volume 55,536,480 cf 13,494,920 cf 24%
Fecal Coliform Load 6.26E+14 MPN 1.52E+14 MPN 24%
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7.5 Bacteria Required Load Reduction Conclusions

The results of the analysis of the rainfall datmgzhwith monitoring data indicate that the Baderi
TMDL is less of a driver for the implementationtbé structural BMPs than the Toxics TMDL. The load
reduction associated with meeting the WLA for ziequires capture and/or treatment of much greater
volumes of runoff than that generated by 0.3 incfamfall. Therefore, based on the results of this
bacteria load reduction analysis, it is assumetittigaimplementation of controls to meet the
requirements of the Toxics TMDL will result in baga load reductions sufficient to meet the wet
weather requirements of the Bacteria TMDL. Thisaosion will be reassessed as part of the overall
watershed adaptive management process, which raly@evaluation of collective BMP effectiveness
data and bacteria monitoring results.

8. WMMS TOOL OUTPUT

The WMMS tool output data for the 8percentile storm, 24-hour storm event are providebable 29
through Table 33 for each of the MdR subwatersledthe key parameters related to the Toxics TMDL.
For the simulation of the critical rainfall yeaethaw output from the WMMS tool includes 26 paraanet
and 8,760 time step lines. Therefore, output iy pnbvided for the 88 percentile, 24-hour storm event.
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Table 29. WMMS Key Parameters Output for the 88 Percentile Storm Event — Subwatershed 1A

Date Time Rainfall (in) | Flow (cfs) | TSS (mg/L) | Total Cu (ug/L) | Total Pb (ug/L) | Total Zn (ug/L)
10/25/2014 0:00 0.02 0.015 0.000 0.000 0.000 0.000
10/25/2014 1:00 0.03 0.015 0.000 0.000 0.000 0.000
10/25/2014 2:00 0.03 0.015 0.000 0.000 0.000 0.000
10/25/2014 3:00 0.02 0.531 0.000 11.894 10.670 &9.1
10/25/2014 4:00 0.03 0.833 23.032 9.679 8.684 .57
10/25/2014 5:00 0.03 1.318 18.557 10.819 9.706 2.1
10/25/2014 6:00 0.03 1.635 26.477 10.664 9.567 629.9
10/25/2014 7:00 0.03 1.813 29.179 10.068 9.032 9%5.4
10/25/2014 8:00 0.03 1.911 11.825 9.573 8.588 .78
10/25/2014 9:00 0.03 1.965 11.416 9.237 8.287 @9.26
10/25/2014 10:00 0.04 1.994 11.142 9.027 8.099 90)7.6
10/25/2014 11:00 0.04 2.324 9.498 11.619 10.424 1287.
10/25/2014 12:00 0.04 2.510 13.448 12.183 10.930 3581
10/25/2014 13:00 0.04 2.606 14.824 12.130 10.883 .9590
10/25/2014 14:00 0.05 2.655 15.135 11.976 10.744 . 7989
10/25/2014 15:00 0.05 3.010 13.483 14.815 13.291 1.0BD
10/25/2014 16:00 0.06 3.192 18.034 15.224 13.658 4.187
10/25/2014 17:00 0.08 3.635 17.330 18.304 16.421 7.248

10/25/2014 18:00 0.12 4.553 20.804 25.320 22.715 9.855
10/25/2014 19:00 0.17 6.487 33.082 40.058 35.937 0.353
10/25/2014 20:00 0.04 9.330 67.713 57.260 51.370 9.38P
10/25/2014 21:00 0.04 5.601 179.291 25.248 22.651 89.316
10/25/2014 22:00 0.02 4.070 45.432 14.221 12.758 6.6B3
10/25/2014 23:00 0.03 2.711 26.980 7.623 6.839 6637.1
10/26/2014 0:00 0.00 2.389 11.242 7.531 6.756 56.47
10/26/2014 1:00 0.00 1.314 17.488 4.452 3.994 33.37
10/26/2014 2:00 0.00 0.795 9.399 3.190 2.862 23.917
10/26/2014 3:00 0.00 0.523 6.194 2.522 2.262 18.909
10/26/2014 4:00 0.00 0.361 4.667 2.087 1.872 15.648
10/26/2014 5:00 0.00 0.253 3.799 1.766 1.584 13.242
10/26/2014 6:00 0.00 0.196 2.918 1.553 1.393 11.642
10/26/2014 7:00 0.00 0.165 2.348 1.393 1.250 10.445
10/26/2014 8:00 0.00 0.141 2.093 1.242 1.114 9.309
10/26/2014 9:00 0.00 0.120 1.851 1.098 0.985 8.235
10/26/2014 10:00 0.00 0.104 1.624 0.963 0.864 7.224
10/26/2014 11:00 0.00 0.091 1.411 0.837 0.751 6.275
10/26/2014 12:00 0.00 0.080 1.213 0.719 0.645 5.395
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Table 30. WMMS Key Parameters Output for the 88 Percentile Storm Event — Subwatershed 1B

Date Time Rainfall (in) | Flow (cfs) | TSS (mg/L) | Total Cu (ug/L) | Total Pb (ug/L) | Total Zn (ug/L)
10/25/2014 0:00 0.02 0.043 0.000 0.000 0.000 0.000
10/25/2014 1:00 0.03 0.044 0.000 0.000 0.000 0.000
10/25/2014 2:00 0.03 0.046 0.000 0.000 0.000 0.000
10/25/2014 3:00 0.02 1.700 0.000 9.974 9.141 75.907
10/25/2014 4:00 0.03 2.388 23.805 7.242 6.637 .11
10/25/2014 5:00 0.03 3.566 6.798 8.337 7.641 63.453
10/25/2014 6:00 0.03 4.185 10.500 7.811 7.158 39.44
10/25/2014 7:00 0.03 4.487 11.347 7.270 6.663 .32
10/25/2014 8:00 0.03 4.639 11.226 6.956 6.375 52.94
10/25/2014 9:00 0.03 4.710 11.093 6.785 6.219 31.64
10/25/2014 10:00 0.04 4.745 10.990 6.699 6.139 880.9
10/25/2014 11:00 0.04 5.610 10.664 9.152 8.387 489.6
10/25/2014 12:00 0.04 6.018 15.613 9.290 8.514 0R0.7
10/25/2014 13:00 0.04 6.208 16.666 9.122 8.360 269.4
10/25/2014 14:00 0.05 6.294 16.871 8.983 8.233 688.3
10/25/2014 15:00 0.05 7.212 17.180 11.366 10.416 .5086
10/25/2014 16:00 0.06 7.629 23.301 11.476 10.518 34387
10/25/2014 17:00 0.08 8.716 25.288 13.776 12.625 4.846
10/25/2014 18:00 0.12 11.041 35.512 18.968 17.383 44.365
10/25/2014 19:00 0.17 15.873 61.450 29.630 27.155 25.5P5
10/25/2014 20:00 0.04 22.825 98.777 42.078 38.563 20.231
10/25/2014 21:00 0.04 12.607 165.077 17.280 15.836 131.509
10/25/2014 22:00 0.02 8.947 65.141 9.806 8.987 3B34.6
10/25/2014 23:00 0.03 5.741 33.227 5.160 4.729 680.2
10/26/2014 0:00 0.00 5.257 10.261 5.758 5.277 43.82
10/26/2014 1:00 0.00 2.605 15.714 2.767 2.536 B1.05
10/26/2014 2:00 0.00 1.447 7.121 1.547 1.418 11.775
10/26/2014 3:00 0.00 0.897 3.567 1.059 0.971 8.063
10/26/2014 4:00 0.00 0.599 2.268 0.791 0.725 6.019
10/26/2014 5:00 0.00 0.438 1.548 0.624 0.572 4.750
10/26/2014 6:00 0.00 0.330 1.183 0.498 0.457 3.792
10/26/2014 7:00 0.00 0.258 0.910 0.402 0.368 3.059
10/26/2014 8:00 0.00 0.212 0.700 0.329 0.301 2.501
10/26/2014 9:00 0.00 0.192 0.518 0.274 0.251 2.088

10/26/2014 10:00 0.00 0.176 0.428 0.227 0.208 1.728
10/26/2014 11:00 0.00 0.163 0.351 0.186 0.171 1.416
10/26/2014 12:00 0.00 0.152 0.285 0.151 0.139 1.151

Page C-38



Marina del Rey Draft EWMP Plan

Appendix C — Modeling Details

Table 31. WMMS Key Parameters Output for the 88' Percentile Storm Event — Subwatershed 2

Date Time Rainfall (in) | Flow (cfs) | TSS (mg/L) | Total Cu (ug/L) | Total Pb (ug/L) | Total Zn (ug/L)
10/25/2014 0:00 0.02 0.043 0.000 0.000 0.000 0.000
10/25/2014 1:00 0.03 0.044 0.000 0.000 0.000 0.000
10/25/2014 2:00 0.03 0.045 0.000 0.000 0.000 0.000
10/25/2014 3:00 0.02 4.660 10.048 13.373 12.848 4006
10/25/2014 4:00 0.03 3.892 13.519 4.629 4.448 43.40
10/25/2014 5:00 0.03 5.406 12.655 6.178 5.935 B7.93
10/25/2014 6:00 0.03 5.610 13.920 6.039 5.803 56.63
10/25/2014 7:00 0.03 5.638 13.905 6.004 5.768 .29
10/25/2014 8:00 0.03 5.644 13.888 5.996 5.761 56.22
10/25/2014 9:00 0.03 5.647 13.880 5.993 5.758 36.19
10/25/2014 10:00 0.04 5.649 13.874 5.990 5.755 6.1
10/25/2014 11:00 0.04 7.289 17.731 8.138 7.819 086.3
10/25/2014 12:00 0.04 7.494 18.570 8.033 7.718 78.3
10/25/2014 13:00 0.04 7.521 18.531 8.001 7.687 275.0
10/25/2014 14:00 0.05 7.527 18.512 7.993 7.679 179
10/25/2014 15:00 0.05 9.181 22.396 10.123 9.726 92494.
10/25/2014 16:00 0.06 9.383 23.181 10.023 9.630 99@8.
10/25/2014 17:00 0.08 11.079 27.049 12.110 11.635 13.566
10/25/2014 18:00 0.12 14.620 35.798 16.259 15.621 52.464
10/25/2014 19:00 0.17 21.687 53.564 24.561 23.597 30.399
10/25/2014 20:00 0.04 30.799 76.463 34.710 33.349 25.480
10/25/2014 21:00 0.04 10.083 43.590 9.976 9.585 5493.
10/25/2014 22:00 0.02 7.879 19.459 7.819 7.512 218.3
10/25/2014 23:00 0.03 4.353 12.094 3.943 3.788 736.9
10/26/2014 0:00 0.00 5.540 12.507 5.989 5.754 $6.16
10/26/2014 1:00 0.00 0.930 15.290 2.003 1.925 18.78
10/26/2014 2:00 0.00 0.303 4.499 0.584 0.562 5.480
10/26/2014 3:00 0.00 0.172 1.068 0.143 0.138 1.342
10/26/2014 4:00 0.00 0.138 0.224 0.032 0.030 0.296
10/26/2014 5:00 0.00 0.126 0.046 0.007 0.006 0.062
10/26/2014 6:00 0.00 0.122 0.009 0.001 0.001 0.013
10/26/2014 7:00 0.00 0.119 0.002 0.000 0.000 0.003
10/26/2014 8:00 0.00 0.118 0.000 0.000 0.000 0.001
10/26/2014 9:00 0.00 0.116 0.000 0.000 0.000 0.000
10/26/2014 10:00 0.00 0.115 0.000 0.000 0.000 0.000
10/26/2014 11:00 0.00 0.114 0.000 0.000 0.000 0.000
10/26/2014 12:00 0.00 0.113 0.000 0.000 0.000 0.000
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Table 32. WMMS Key Parameters Output for the 88 Percentile Storm Event — Subwatershed 3

Date Time Rainfall (in) | Flow (cfs) | TSS (mg/L) | Total Cu (ug/L) | Total Pb (ug/L) | Total Zn (ug/L)
10/25/2014 0:00 0.02 0.012 0.000 0.000 0.000 0.000
10/25/2014 1:00 0.03 0.012 0.000 0.000 0.000 0.000
10/25/2014 2:00 0.03 1.236 14.119 6.027 5.870 x3.84
10/25/2014 3:00 0.02 0.828 9.368 3.999 3.895 15.821
10/25/2014 4:00 0.03 1.236 14.120 6.028 5.870 x3.84
10/25/2014 5:00 0.03 1.236 14.112 6.024 5.867 23.83
10/25/2014 6:00 0.03 1.237 14.104 6.021 5.864 238.81
10/25/2014 7:00 0.03 1.238 14.096 6.018 5.861 23.80
10/25/2014 8:00 0.03 1.239 14.088 6.014 5.858 .79
10/25/2014 9:00 0.03 1.239 14.081 6.011 5.854 28.78
10/25/2014 10:00 0.04 1.648 18.825 8.036 7.827 a1.7
10/25/2014 11:00 0.04 1.649 18.814 8.031 7.822 3.7
10/25/2014 12:00 0.04 1.650 18.803 8.027 7.818 5%1.7
10/25/2014 13:00 0.04 1.651 18.792 8.022 7.813 ;7
10/25/2014 14:00 0.05 2.060 23.533 10.046 9.784 7439.
10/25/2014 15:00 0.05 2.061 23.519 10.040 9.779 728D.
10/25/2014 16:00 0.06 2.470 28.256 12.062 11.748 71487
10/25/2014 17:00 0.08 3.288 37.740 16.111 15.691 7363
10/25/2014 18:00 0.12 4.922 56.716 24.212 23.581 7835
10/25/2014 19:00 0.17 6.964 80.461 34.349 33.453 5.8B%
10/25/2014 20:00 0.04 1.664 18.643 7.959 7.751 831.4
10/25/2014 21:00 0.04 1.665 18.631 7.954 7.746 65L.4
10/25/2014 22:00 0.02 0.850 9.127 3.896 3.795 .41
10/25/2014 23:00 0.03 1.258 13.868 5.920 5.766 2234
10/26/2014 0:00 0.00 0.035 0.000 0.000 0.000 0.000
10/26/2014 1:00 0.00 0.034 0.000 0.000 0.000 0.000
10/26/2014 2:00 0.00 0.034 0.000 0.000 0.000 0.000
10/26/2014 3:00 0.00 0.034 0.000 0.000 0.000 0.000
10/26/2014 4:00 0.00 0.034 0.000 0.000 0.000 0.000
10/26/2014 5:00 0.00 0.033 0.000 0.000 0.000 0.000
10/26/2014 6:00 0.00 0.033 0.000 0.000 0.000 0.000
10/26/2014 7:00 0.00 0.033 0.000 0.000 0.000 0.000
10/26/2014 8:00 0.00 0.032 0.000 0.000 0.000 0.000
10/26/2014 9:00 0.00 0.032 0.000 0.000 0.000 0.000
10/26/2014 10:00 0.00 0.032 0.000 0.000 0.000 0.000
10/26/2014 11:00 0.00 0.031 0.000 0.000 0.000 0.000
10/26/2014 12:00 0.00 0.031 0.000 0.000 0.000 0.000
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Table 33. WMMS Key Parameters Output for the 8% Percentile Storm Event — Subwatershed 4

Date Time Rainfall (in) | Flow (cfs) | TSS (mg/L) | Total Cu (ug/L) | Total Pb (ug/L) | Total Zn (ug/L)
10/25/2014 0:00 0.02 0.130 0.000 0.000 0.000 0.000
10/25/2014 1:00 0.03 0.130 0.000 0.000 0.000 0.000
10/25/2014 2:00 0.03 10.131 20.407 6.712 6.035 0B3.6
10/25/2014 3:00 0.02 6.796 13.519 4.446 3.998 £3.76
10/25/2014 4:00 0.03 10.130 20.408 6.712 6.035 123.6
10/25/2014 5:00 0.03 10.138 20.393 6.707 6.030 573.5
10/25/2014 6:00 0.03 10.145 20.378 6.702 6.026 08.5
10/25/2014 7:00 0.03 10.152 20.363 6.697 6.022 513.4
10/25/2014 8:00 0.03 10.160 20.349 6.693 6.017 983.3
10/25/2014 9:00 0.03 10.167 20.334 6.688 6.013 4B3.3
10/25/2014 10:00 0.04 13.508 27.208 8.948 8.046 1388.
10/25/2014 11:00 0.04 13.518 27.187 8.942 8.040 06%8.
10/25/2014 12:00 0.04 13.529 27.167 8.935 8.034 999y,
10/25/2014 13:00 0.04 13.539 27.146 8.928 8.028 9197.
10/25/2014 14:00 0.05 16.883 34.014 11.187 10.058 22.6B7
10/25/2014 15:00 0.05 16.896 33.989 11.178 10.051 22.597
10/25/2014 16:00 0.06 20.244 40.849 13.435 12.079 47.341
10/25/2014 17:00 0.08 26.930 54.590 17.954 16.143 96.905
10/25/2014 18:00 0.12 40.296 82.087 26.998 24.274 96.089
10/25/2014 19:00 0.17 56.979 116.508 38.318 34.453 420.245
10/25/2014 20:00 0.04 13.681 26.864 8.835 7.944 8936.
10/25/2014 21:00 0.04 13.692 26.843 8.828 7.938 8236.
10/25/2014 22:00 0.02 7.032 13.067 4.298 3.864 327.1
10/25/2014 23:00 0.03 10.371 19.933 6.556 5.895 90nL.
10/26/2014 0:00 0.00 0.374 0.000 0.000 0.000 0.000
10/26/2014 1:00 0.00 0.372 0.000 0.000 0.000 0.000
10/26/2014 2:00 0.00 0.368 0.000 0.000 0.000 0.000
10/26/2014 3:00 0.00 0.365 0.000 0.000 0.000 0.000
10/26/2014 4:00 0.00 0.362 0.000 0.000 0.000 0.000
10/26/2014 5:00 0.00 0.358 0.000 0.000 0.000 0.000
10/26/2014 6:00 0.00 0.355 0.000 0.000 0.000 0.000
10/26/2014 7:00 0.00 0.352 0.000 0.000 0.000 0.000
10/26/2014 8:00 0.00 0.348 0.000 0.000 0.000 0.000
10/26/2014 9:00 0.00 0.345 0.000 0.000 0.000 0.000

10/26/2014 10:00 0.00 0.342 0.000 0.000 0.000 0.000
10/26/2014 11:00 0.00 0.339 0.000 0.000 0.000 0.000
10/26/2014 12:00 0.00 0.336 0.000 0.000 0.000 0.000
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Geotechnical Investigation Report
Infiltration Study
Marina Del Rey Watershed BMP Design
Los Angeles, California

1.0 PROECT DESCRPTION

This report presents the results of a field infiltration testing prog@nducted at various sites
within the Marina Del Rey Watershed to assist in evaluating the Best Managdnactices

(BMP) design for infiltration of rain runoff. The general location of theeptas shown on the
Vicinity Map, Figure 1. A site plan showing the street locations whatedséfield testing was
performed is presented on Figure 1A. The individual boring and tesdidosaare also indicate
in Figures 2 through 9.

20 SOOPEOFWORK

Our scope of work included:

x Drilling a total of 11 borings ranging in depth from 6 to 25 feet.

x Performing 8 infiltration tests in temporary wells installed to depthsgiag in depth from
2.5 to 15 feet.

x Performing laboratory testing on representative samples of the soils encaahterassist in
classification of the soils.

x Afalling head permeability test was performed in each test well, afteraihg the adjacent
soils.

x Performing analysis of the field test data and calculation ofirsidiration rates.

x Preparation of this report.

3.0 HHED EXPLORATION AND LABORATORY TESTING
3.1 Feld Exploration Program

The field program included drilling a total of 11 borings, using hollem siuger equipment.
Falling head permeability tests were performed in 8 of the borings, eshaal as temporary
wells. The locations and depths for the borings/wells were providastby Weston Solutions.
Locations are shown in Figure 1A and also in Figures 2 through 9.

The borings were advanced to depths ranging from 6 to 25 feet. BoribghBugh B-7 are
located in what is referred to as Green Streets Area 1, whichdesllocations in Penmar Avenue
near Venice Boulevard, Walgrove Avenue and Carlton Way. Borings B-1 throughl@:dtede
in Green Streets Area 2, which includes locations in McKinley Avéterment Avenue, Frey

)
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Avenue and Boone Avenue. Borings B-8 through B-10 are locatesl @ostco parking lot. Two
borings were drilled at location #6, to evaluate the infiltration ratedepths of 6 to 10 feet and
also at 12 to 15 feet.

The borings were performed under the observation of our staff engineer, whotanaed a
detailed log of each boring and assisted in obtaining soil samples. Boringréogeovided in
Appendix A. Details regarding installation of the wells and condydtia infiltration tests are
provided in Sections 3.2 and 5.1, respectively.

3.2 Ingallation of Test Wells

Temporary test wells were installed at depth of 2.5 to 17 feetanri§s B-3, B-4, B-5, B-6A, B-
6B, B-7, B-9 and B-10. The wells consisted of 2.25-inch odisaiteter PVC pipe. The bottom
2 to 5 feet of the pipe was slotted in the zone to be testede Bbttom end of the pipe was
capped and set on a 1.5-foot layer of bentonite chips. In the slottedgrodf the pipe gravel
was used as backfill outside of the pipe. The gravel backfill was seateabpve the slotted
portion of the pipe with bentonite chips, followed by native saitkfill to surface.

Before performing the infiltration tests, each well was filled with &ato saturate the
surrounding soils within the test zone (Los Angeles County GS200.1). Afteetompf the
field test, the test wells were abandoned. The entire length of the cagasyemoved, and the
hole was backfilled with bentonite. The top 3 feet was backfiNéd soil, and the hole capped
with quickset concrete or asphalt cold patch.

3.3 Laboratory Testing

Representative samples of the soils encountered in the borings were obtainecttamded to
our laboratory for further visual examination and laboratory testing. Lalooy tests were
performed to assist in classifying the soils and included the péngassing #200 sieve, to
evaluate the fines content of the samples. Discussion of the laboratoryegdts is provided in
Section 4.2. Test results are shown on the boring logs

)
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40 STECONDITIONS
41 Surface Conditions

Borings B-1 through B-7 are located in city streets. The pavemerieirstteets typically
consisted of 5 to 8 inches of concrete over 3 to 6 inches of aggregatedraédo 5 inches of
asphalt over 5 to 6 inches of base. Borings B-8 through B-10 are logatesl parking lot of
Costco, located on the northeast corner of W. Washington Boulevard and Walemue. At
test locations, the parking lot was found to have a pavement consistingirafies of asphalt
over 4 inches of base.

42 Subsurface Conditions

Detailed logs of the borings are provided in Appendix A. The subsedadéions encountered
In Green Streets 1 Area (B-5, B-6A, B-6B and B-7), Green Streets Afiethéb(l§h B-4) and in
the Costco parking lot (B-8 through B-10) are summarized in thevialitable. Two distinct soil
layers were encountered in most borings, as indicated in the table.

Layer 1 Layer 2
Location Boring Total Depth Soil - % Fines | Depth Soil - % Fines
Depth(ft) (ft) (ft)

Green Streets 2 | B-1 6.5 1t6.5 | Clayey Sand 41%| -- --

B-2 10 1-6 Clayey Sand 6-10 | Sandt12to44%

B-3 7 1-4 Sandt 24% 4-7 Clay - 70%

B-4 11 1-5 Sandy Clay - 61%| 5-11 | Clayey Sand
Green Streets 1 | B-5 10 1-5 Clayt 79% 5t10 | Sandt18%

B-6A 10 1t10 | Clayt95% -- -

B-6B 15 1t12 |Clayt87% 12 - 15 | Sand

B-7 22 1t8 Clayt67to 74% | 8 t22 | Sandt 10%
Costco B-8 25 119 Clayey Silt 9-25 | Sand

B-9 17 1t12 | Clay 12 t17 | Sandt 22%

B-10 17 1t12 | Clay 12-17 | Sandt 44%

In Green Streets Area 1, the borings generally encountered clayeytsasahdy clay, which
laboratory tests showed had 41 to 70 % fines (silt and clay contd3®3. found silty sand to a
depth of about 4 feet, with 24% fines, and B-2 encountered silgldyey sand at a depth of 6 to
10 feet, which had 12 to 44% fines.

In Green Streets Area 2 the borings found clay extending to a depth of Sfé@tl2The clay had
67 to 95% fines. Sand was encountered in B-5 at a depth of 5 to 18ty B-6B between 12
and 15 feet, and B-7 between 8 and 22 feet. The sand had 44°tofines.

At the Costco site, the borings found clay soils extending to a dd@ho a 12 that was underlain
with sand to the maximum depts. Explored, which ranged from 17 to 25 fites noted that

)
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similar conditions were also encountered in the extensive borings perforatdtie site by
Kleinfelder (Kleinfelder, 1998) during their investigation for the Costco dewedop

43 @Gound Water

Ground water was encountered in five of the borings at the time dlirdy. The groundwater
depths are summarized in the table below. In Area 1 and at Cdsteground water was found
at a depth of about 21 feet below the existing grade. In Area 2 the groatel was encountered
at a depth of about 5.5 feet to 10 feet. It is noted that during Kleinfelder investigation for
Costco, ground water was found at depths generally ranging from ab®oub 20 feet. The
highest historic ground water level within the general area of thggmtois at a depth of 5 to 10
feet reported (CDMG, 1998). However, there is a potential for perclatdnto occur anywhere
Jv 8Z %E}i 8 E UAZ E §Z A S E "% E Z »_ }v §}% }(

Table 1: Summary of Groundwater Depth

Project Boring Location Groundwater Depth
Area (feet bgs)
Area 2 B-1 McKinley Ave. and Harbor St. 5.5

Area 2 B-2 Clement Ave. and Harbor St. 9

Area 2 B-4 Boone Ave. and Harbor St. 10

Area 1 B-7 Carlton Way and Penmar Ave. 21

Costco B-8 Costco Parking Lot 21

N
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50 DISQUSSON

5.1

Infiltration Test Results

February 25, 2014

Page 5

Following saturation, falling head permeability tests were conductezhah test well in general
accordance with ASTM 5912-96 and Los Angeles County GS200.1. The wellasaiilegl with
water and then the level of water in the well was recorded at 28Qsecond intervals.

For calculation of the permeability, the following formula derived by 3dali953) as
recommended in the Ground Water Manual (US Bureau of Reclamation) was used:

K= (1)?/ (2A 't) {{[(sinh ® (Alre))/2] In[ (2H-A)/ (2H-A)] - In[ (2HH2-A H)/ (2 H H-A H)]}

Where:

K
A
r
le
"t
sinh &
In
H

= average permeability of test section: m/sec, ft/sec
= length of the test section: m, ft (2 or 5 feet)

= inside radius of drop pipe: m, ft (0.167 feet)

= effective radius of test section: m, ft (0.334 feet)

= time intervalsito , t-t1, seconds

= inverse hyperbolic sine

= natural logarithm
= length of the water column from bottom of the test intervalvtater surface in the
stand pipe, meters (feet)diH., H lengths at time of measuremeng tt;, and ¢ etc.

The calculated results are summarized in Table 2, and are discusseal folltlving Section.
Calculations are provided in Appendix B.

Table 2: Summary of Infiltration Tests

. Project Zone Evaluated Field .. | Permeability Rate .
Boring Area Permeabilit . Material
(feet below grade) (in/hr)
y (cm/sec)
B-1 Area 2 - -- - Used for Ground Water
B-2 -- - -- Used for Ground Water
B-3 4-6 4.4 E-05 0.06 Lean Clay
B-4 0.5-2.5 2.6 E-05 0.04 Sandy Lean Clay
B-5 Area 1l 6-10 4.5 E-04 0.65 Silty Sand with Gravel
B-6A 6-10 3.2 E-06 0.005 Lean Clay with Sand
B-6B 12-15 7.1 E-04 1.0 Poorly Graded Sand with Sil
B.7 8-12 55 E-04 078 Poorly Graded Sand with Sil
and Gravel
B-8 Costco - -- - Used for Ground Water
B-9 12-17 4.6 E-03 6.5 Silty Sand
B-10 12-17 1.2 E-03 1.7 Silty Sand
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5.2 Discussion of Results

The following summarizes the findings of the field testing and areiged for the purpose of
assessing the feasibility of this project and performing design analysis

1. The calculated infiltration rates are summarized in Table 1 and rémoge 0.005 to 0.06
inches per hour for clay layers and 0.65 to 6.5 inches per hour for sand layscsilateéd
field permeability ranged from 3.2 x Qo 1.2 x 1 cm/sec. The calculated permeability
rates are consistent with the permeability of the clay, poorly gchdand, silty sand, and
gravelly sand layers encountered in the borings (Holtz et al, 1981).

2. It should be cautioned that the soil permeability and infiltratiate can decrease with time,
if fines are carried into the soil by the infiltrating water.

3. We recommend that infiltration structures should be kept at le&6t feet away from
buildings.

6.0 LUMITATIONS

The conclusions and recommendations contained in this report professional opinions
intended for the use of Weston Solutions for the proposed imfiiem project. The
recommendations should not be extrapolated to areas not covered by tpisrteor used for
other facilities without the review and approval of GDC. If thiorepr portions of this report,
is provided to contractors, or included in specifications, it shdmedunderstood that they are
provided for information only.

Our investigation and evaluations were performed in accordance with gepexatkepted local
and state standards using that degree of care and skill ordinarilycieeer under similar
circumstances by reputable geotechnical consultants practicingisnar similar localities. No
other warranty, expressed or implied, is made as to the professional atwteled in this

report.
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PROJECT NAME PROJECT NUMBER HOLE ID

BO RI N G R ECO R D Weston Solutions - BMP Infiltration LA-1225 B-1

GDC_LOG_BORING 2011 LA1225 - B-1.GPJ GDCLOG.GDT 2/27/15

SITE LOCATION START FINISH SHEET NO.
McKinley Ave. and Harbor St. 2/3/2015 2/3/2015 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
2R Drilling CME 75 Hollow Stem Auger CL TS
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 6.5 5 ¥ 5.5/-0.5 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None Y /na
T |s|? i
Zws| . —~ O S E 0
5 |z |2]g(2235|2 (8| S g|3.|E]. |og| o
Q 2z N I =
S |Es (b 4 |SEa|E B | E|Y|eh| 8|EL5E zo
= e | 4| & |Fez| S |2 o | o|Fa|le|Eg2E| %0 DESCRIPTION AND CLASSIFICATION
o o= 2| 5 |Y238| 3 | &K g 2 |ad|l hloFlzY «-
w ) = b4 w=| 5 = n xrd [ [0)
Ia) w < o |Yxm| m (@] o 7)) ] X
(%) o - = > < | F Q
o o - o
[a) < o
6" of Concrete with 6" of base.
B I Clayey SAND (SC); brown, moist, mostly fine sand.
B-1 41
-5 —0
End of Boring at 6.5 feet bgs.
B — Groundwater measured at 5.5 feet bgs.
No percolation test was performed.
B — Backfilled with soil cuttings and hydrated bentonite chips.
10 [—-5
15 [ —-10
20 | —-15
|
|GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
S GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
' . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION Al
WITH THE PASSAGE OF TIME. THE DATA -
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.




PROJECT NAME PROJECT NUMBER HOLE ID

BO RI N G R ECO R D Weston Solutions - BMP Infiltration LA-1225 B-2

GDC_LOG_BORING 2011 LA1225 - B-2.GPJ GDCLOG.GDT 2/27/15

SITE LOCATION START FINISH SHEET NO.
Clement Ave. and Harbor St. 2/3/2015 2/3/2015 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
2R Drilling CME 75 Hollow Stem Auger CL TS
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 9 4 ¥ 9.0/-5.0 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None Y /na
™ = %] —~
~ L SR m
= |z |¥ o 5§ Zls|gle|lglz_|2 oal o
k3] o > z |[EZ29| = N =] I 8)
S | Eg ol w |SS5EE | & | S|y &|52352 Zo
= e || 7 |Fez| S =) 2 | o|fa| e |E22F %9 DESCRIPTION AND CLASSIFICATION
8, L= 1% = Z25|8 | b g Z | od| I O"%% &~
< b= 2 [a) n ro| v O
a) w <| o |pxo| m | Q 0 | W S
0 = > < | F 3
a4 [N =
[a) < o
5" of Concrete with 5" of base.
B — A Clayey SAND (SC); olive grey, moist, mostly fine SAND,
| few GRAVEL.
= —0
| 5 -
§ B A Poorly Graded SAND with SILT and GRAVEL (SP-SM) ; ~ |
-1} yellowish brown, moist to wet, mostly fine SAND, some
i — 1} GRAVEL.
B-1 44
S —-5
B-2 12
L 10
B I End of Boring at 10 feet bgs.
Groundwater measured at 9 feet bgs.
B — No percolation test was performed.
Backfilled with soil cuttings and hydrated bentonite chips.
= —-10
L 15 |
= —-15
7o N
- —-20
|GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
S GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
) . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A2
WITH THE PASSAGE OF TIME. THE DATA -
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.




GDC_LOG_BORING 2011 LA1225 - B-3.GPJ GDCLOG.GDT 2/27/15

BORl N G R ECO R D PROJECT NAME PROJECT NUMBER HOLE ID
Weston Solutions - BMP Infiltration LA-1225 B-3
SITE LOCATION START FINISH SHEET NO.
Frey Ave. and Harbor St. 2/2/2015 2/2/2015 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
2R Drilling CME 75 Hollow Stem Auger CL TS
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 7 3 ¥ NM/ na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None Y /na
T |s|? i
Zus| . —_ O S| E L
5 |z (B g2z (8|S 5|2 B, leq o
Q 2z N I =
S |Es (b 4 |SEa|E B | E|Y|eh| 8|EL5E zo
= e | 4| & |Fez| S |2 7] o | fz| 2| IR=2F %9 DESCRIPTION AND CLASSIFICATION
o o= (2| S |Y98| 3 | & & Z lgd| Ij|or|EY -
| | S| Z |gUd| | = o x| B az| ¢
Ia) w < o |Yxm| m (@] o 7)) ] X
(%) o - = > < | F Q
x o - (@]
[a) < o
6.5" of Concrete with 3.5" of base.
§ B SILTY SAND with GRAVEL(SM) ; olive brown, moist, mostly
1 fine SAND, few GRAVEL.
n —0 B-1 24
A Lean CLAY with SAND (CL) ; grey, moist, little fine SAND, |
B I trace GRAVEL.
-5 — B-2 70
n -5 .
End of Boring at 7 feet bgs.
Groundwater not encountered.
B — Percolation test was performed 4'-6'.
10 Backfilled with soil cuttings and hydrated bentonite chips.
= —-10
15 |
= —-15
20 |-
= —-20
|
|GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
S GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
) . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A3
WITH THE PASSAGE OF TIME. THE DATA -
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.




PROJECT NAME PROJECT NUMBER HOLE ID

BO RI N G R ECO R D Weston Solutions - BMP Infiltration LA-1225 B-4

SITE LOCATION START FINISH SHEET NO.
Boone Ave. and Harbor St. 2/3/2015 2/3/2015 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
2R Drilling CME 75 Hollow Stem Auger CL TS
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 11 2 ¥ 10.0/-8.0 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None Y /na
T |s|? i
Zws| . —~ O S E 0
B (3 |§] g |85z (2] ¢t g2 El, legl o
(9] N " =
S |Es (b 4 |SEa|E B | E|Y|eh| 8|EL5E zo
= e | 4| & |Fez| S |2 %) oLz | o EQRIZE %0 DESCRIPTION AND CLASSIFICATION
o = |2| s |Y208| 38 |6 & | 2| nd| h|oF|EY -
w ) = b4 w3l 3 = a 0| x| ¢ 02| ©
Ia) w < ) H_J m| m (@] 7)) ] S
2 ~ = > < | F 3
a4 [a% =
[a) < o
5" of Asphalt with 5" of base.
B — SANDY Lean CLAY (CL); olive grey, moist, some fine
SAND.
= 0
B-1 61
—S B | CLAYEY SAND (SC) ; brown, moist, mostly fine SAND. ~ ~ |
B —-5 § B-2 40
L 10 |—
= —-10 .
End of Boring at 11 feet bgs.
Groundwater measured at 10 feet bgs.
B — Percolation test was performed .5'-2.5".
Backfilled with soil cuttings and hydrated bentonite chips.
L 15 |
= —-15
1o
= —-20
|
[GROU

P THIS SUMMARY APPLIES ONLY AT THE LOCATION
= GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
' ) SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION Al
WITH THE PASSAGE OF TIME. THE DATA -
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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BORI N G R ECO R D PROJECT NAME PROJECT NUMBER HOLE ID
Weston Solutions - BMP Infiltration LA-1225 B-5
SITE LOCATION START FINISH SHEET NO.
Penmar Ave. and Venice St. 2/4/2015 2/4/2015 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
2R Drilling CME 75 Hollow Stem Auger CL TS
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 10 25 Y NM/na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None Y /na
T |s|? i
Zws| oL —_ Q g\_/ = L
§ |z |E o885z |82 |3 El, leq o
(] 2z N s =
S |Es (b 4 |SEa|E B | E|Y|eh| 8|EL5E zo
= e | 4| & |Fez| S |2 o | o|Ka| o|Zal2El %0 DESCRIPTION AND CLASSIFICATION
o o= (2| S |Y98| 3 | & & Z lgd| Ij|or|EY -
| | S| Z |gUd| | = o x| B az| ¢
Ia) w < o |Yxm| m (@] o 7)) ] X
(%) o - = > < | F Q
x o [ (@]
[a) < o
6" of Concrete with 6" of base.
§ B Lean CLAY with SAND (CL) ; brown, moist, little fine SAND,
trace GRAVEL.
79
-5 —20
B I A SILTY SAND with GRAVEL (SM) ; yellowish brown, moist,” |
] mostly fine SAND, little GRAVEL.
- — 18
10 —15
B I End of Boring at 10 feet bgs.
Groundwater not measured.
B — Percolation test was performed 6'-10'.
Backfilled with soil cuttings and hydrated bentonite chips.
15 |10
20 —5
|
|GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
N GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
) . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION AS
WITH THE PASSAGE OF TIME. THE DATA -
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.




PROJECT NAME PROJECT NUMBER HOLE ID

BO RI N G R ECO R D Weston Solutions - BMP Infiltration LA-1225 B-6A

SITE LOCATION START FINISH SHEET NO.
Walgrove Ave. and Venice St. 2/2/2015 2/2/2015 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
2R Drilling CME 75 Hollow Stem Auger CL TS
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 10 26 Y NM/na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None Y /na
T |s|? i
Zws| . —~ O 2\, E 0
5 |z |2]g(2235|2 (8| S g|3.|E]. |og| o
(] 2z N s =
S |Es (b 4 |SEa|E B | E|Y|eh| 8|EL5E zo
E <8 |3 & |[Fez| 3|2 2 | o|&a | o|ZY2E| %9 DESCRIPTION AND CLASSIFICATION
o o= 2| 5 |Y238| 3 | &K g 2 |ad|l hloFlzY «-
w ) = b4 w3l 3 = a 0| x| ¢ 02| ©
[a) w <| o |Wxm| @ | O O | W
(%) o - = > < | F Q
x o [ o
[a) < o

4" of Asphalt with 6" of base.

Lean CLAY with SAND (CL) ; olive brown, moist, trace fine
SAND.

% B-1 95
L 0 L &t !l L4 ]

End of Boring at 10 feet bgs.

Groundwater not measured.

B — Percolation test was performed 6'-10'.

Backfilled with soil cuttings and hydrated bentonite chips.

GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
X GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
' ) SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A6
WITH THE PASSAGE OF TIME. THE DATA -
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL

GDC_LOG_BORING_2011 LA1225 - B-6AB.GPJ GDCLOG.GDT 2/27/15

DELTA CONDITIONS ENCOUNTERED.

CONSULTANTS
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Torrance, CA 90501

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

PROJECT NAME PROJECT NUMBER HOLE ID
BO RI N G R ECO R D Weston Solutions - BMP Infiltration LA-1225 B-6B
SITE LOCATION START FINISH SHEET NO.
Walgrove Ave. and Venice St. 2/2/2015 2/2/2015 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
2R Drilling CME 75 Hollow Stem Auger CL TS
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 15 26 Y NM/na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None Y /na
clsle | o
Zuws| . —_ O S| E =
5|5 (¢85 2|82 5|38, |eq o
Q 2z N I =
S |Es (b 4 |SEa|E B | E|Y|eh| 8|EL5E zo
= e | 4| & |Fez| S |2 o | o|Ka| o|Zal2El %0 DESCRIPTION AND CLASSIFICATION
o = |2 5 |Y28| 3|6 g Z |od| I |oF|EY x-
| | S| Z |gUd| | = o x| B az| ¢
Ia) w < o |Yxm| m (@] o 7)) ] X
(%) o - = > < | F Q
x o - (@]
[a) < o
4" of Asphalt with 6" of base.
§ —25 Lean CLAY with SAND (CL) ; olive brown, moist, trace fine
SAND.
|5 -
| 20 B-1 87
10 |—
= —15
B I Poorly-graded SAND with SILT and GRAVEL (SP-SM) ; ~ |
| yellowish brown, moist, mostly fine SAND, some GRAVEL.
i | B-2 13
15 |
- —10 .
End of Boring at 15 feet bgs.
Groundwater not measured.
B I Percolation test was performed 12'-15'".
Backfilled with soil cuttings and hydrated bentonite chips.
20 |-
s —5
|
|GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
B GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A-7
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BORI N G R ECO R D PROJECT NAME PROJECT NUMBER HOLE ID
Weston Solutions - BMP Infiltration LA-1225 B-7
SITE LOCATION START FINISH SHEET NO.
Carlton Way and Penmar Ave. 2/4/2015 2/4/2015 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
2R Drilling CME 75 Hollow Stem Auger CL TS
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 22 27 ¥ 21.0/6.0 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None Y /na
T |s|? i
Zuws| . —_ O S| E w
5|5 (¢85 2|82 5|38, |eq o
Q 2z N I =
S |Es (b 4 |SEa|E B | E|Y|eh| 8|EL5E zo
z <8 |48 Z |Eez|S |2 | 2| o|%a|a|Ly2r %0 DESCRIPTION AND CLASSIFICATION
o = |2 5 |Y28| 3|6 g Z |od| I |oF|EY x-
| | S| Z |gUd| | = o x| B az| ¢
Ia) w < o |Yxm| m (@] o 7)) ] X
(%) o - = > < | F Q
o o - o
[a) < o
8" of Concrete with 3" of base.
B — Lean CLAY with SAND (CL) ; brown, moist, little fine SAND,
trace GRAVEL.
= —25
- — 74
| 5 -
67
= —20
§ B F|{ Poorl-graded SAND with SILT and GRAVEL (SP-SM) ; ~ |
| yellowish brown, moist, mostly fine SAND, little GRAVEL.
—10 |— 10
: 15 B
15 | : '.:'
i 10
20 | i
B L v
= L5 ]
End of Boring at 22 feet bgs.
Groundwater measured at 21 feet bgs.
B — Percolation test was performed 8'-12'.
| Backfilled with soil cuttings and hydrated bentonite chips.
|GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
S GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
) . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A8
WITH THE PASSAGE OF TIME. THE DATA -
Torrance’ CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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DELTA

CONSULTAN

Torrance, CA 90501

TS

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

BOR| N G R ECO R D PROJECT NAME PROJECT NUMBER HOLE ID
Weston Solutions - BMP Infiltration LA-1225 B-8
SITE LOCATION START FINISH SHEET NO.
13463 W. Washington Blvd 2/17/2015 2/17/2015 1 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Gregg Drilling and Testingg CME 95 Hollow Stem Auger JS TS
HAMMER TYPE (WEIGHT/DROP)|HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEYV (ft) | DEPTHELEV. GW (ft)
None 8" 25 25 ¥ 21.0/4.0 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None Y /na
T |s|? i
Zus| . —_ O S| E L
5 |z (B g2z (8|S 5|2 B, leq o
Q 2z N I =
S |Es (b 4 |SEa|E B | E|Y|eh| 8|EL5E zo
= e || & |[Fez| S |2 2 | o|&a | o|ZY2E| %9 DESCRIPTION AND CLASSIFICATION
o o= (2| S |Y98| 3 | & & Z lgd| Ij|or|EY -
| | S| Z |gUd| | = o x| B az| ¢
Ia) w < o |Yxm| m (@] o 7)) ] X
(%) o - = > < | F Q
x o [ (@]
[a) < o
- 57 of Asphalt 4" of base.
= — CLAYEY SILT (ML) ; brown, slightly moist, very stiff, some
fine sand.
L5 20
B I 1 SILTY SAND (SM); brown, moist, medium dense, mostly ~ |
10 Li1s 1 fine sand.
15 |10 e R —
-] SAND with SILT ; brown, moist, fine to medium sand, some
-| coarse sand, trace gravel
20 |5
|GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
N GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
' . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A-9 a
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CONSULTANTS

PROJECT NAME PROJECT NUMBER HOLE ID
BO RI N G R ECO R D Weston Solutions - BMP Infiltration LA-1225 B-8
SITE LOCATION START FINISH SHEET NO.
13463 W. Washington Blvd 2/17/2015 2/17/2015 2 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Gregg Drilling and Testingg CME 95 Hollow Stem Auger JS TS
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 25 25 ¥ 21.0/4.0 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None Y /na
T |s|? i
Zws| . — o S| E %
2 |z |8 g |68z |8 | |s|2 |8 ©
L o I -5 I > | 8| FT| z |xwl28]| &
I ET |w| Y SEo| E |2 = # Q5| W|WE5E Lo
= <8 |Y| Z |[Feg|S |2 | @ |o|&a|a|Zo2F| %9 DESCRIPTION AND CLASSIFICATION
o o= (2| S |Y98| 3 | & & Z lgd| Ij|or|EY -
o o 2| < |G¥Z| 2|5 | a|a|x2| ¢ oz o
5|5 B2 e ) 2 E|E 8
[a) < o
B — End of Boring at 25 feet bgs.
Groundwater measured at 21 feet bgs.
B — Backfilled with grout, 3 feet of soil, and hydrated bentonite
chips.
| 30 |5
35 —-10
40 —-15
|45 |20
|
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
8 GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
' , SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION AQ b
WITH THE PASSAGE OF TIME. THE DATA -
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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CONSULTANTS

BOR| N G R ECO R D PROJECT NAME PROJECT NUMBER HOLE ID
Weston Solutions - BMP Infiltration LA-1225 B-9
SITE LOCATION START FINISH SHEET NO.
13463 W. Washington Blvd 2/17/2015 2/18/2015 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Gregg Drilling and Testingg CME 95 Hollow Stem Auger JS TS
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 17 26 Y NM/na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None ¥ NM/na
T |s|? i
zwz| . || O | £|E 7
§ 13 |8 g(885/2|8 2|5 |3|E]_ log o
(] 2z N s =
S |Es (b 4 |SEa|E B | E|Y|eh| 8|EL5E zo
z <8 |4| 2 |[Fe2| S |2 2 | o|Fa| & |EQ2E| %0 DESCRIPTION AND CLASSIFICATION
o o= (2| S |Y98| 3 | & & Z lgd| Ij|or|EY -
| | S| Z |gUd| | = o x| B az| ¢
Ia) w < o |Yxm| m (@] o 7)) ] X
) o= = | x| £k 8
[a) & '<7: o
5" of Asphalt 4" of base.
= —25 SILTY CLAY (CL); brown, slightly moist, few fine sand.
5 I
= —20
10 —
= —15
B — " SILTY SAND (SM); brown, moist, mostly fine sand, few ~ ~ |
| gravel.
B-1 22
15 —
L 10
B — End of Boring at 17 feet bgs.
Groundwater not encountered.
B — Backfilled with grout, 3 feet of soil, and hydrated bentonite
chips.
|20 —
N 5
|
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
B\ GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A-10
WITH THE PASSAGE OF TIME. THE DATA -
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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CONSULTANTS

BORING RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Weston Solutions - BMP Infiltration LA-1225 B-10
SITE LOCATION START FINISH SHEET NO.
13463 W. Washington Blvd 2/17/2015 2/18/2015 1 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Gregg Drilling and Testingg CME 95 Hollow Stem Auger JS TS
HAMMER TYPE (WEIGHT/DROP)|HAMMER EFFICIENCY (ERi)| BORING DIA. (in) TOTAL DEPTH (ft) | GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 17 25 Y NM/na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None ¥ NM/na
T |s|? i
Zuws| . —_ O S| E =
5|5 (¢85 2|82 5|38, |eq o
(] 2z N s =
S |Es (b 4 |SEa|E B | E|Y|eh| 8|EL5E zo
z <8 |4| 72 |Ee2|S |2 | @ | o|&z| & |ZQ2E %9 DESCRIPTION AND CLASSIFICATION
o o= (2| S |Y98| 3 | & & Z lgd| Ij|or|EY -
| | S| Z |gUd| | = o x| B az| ¢
a o | & |Uxala | a o | W 5
n ~ S > < = (]
x o [ (@]
[a) < o
5" of Asphalt 4" of base.
= — SILTY CLAY (CL); brown, slightly moist, few fine sand.
L 5 |20
10 |15
B — T SILTY SAND (SM); brown, moist, mostly fine sand. ~ ~ |
B-1 44
15 |10
L 20 |5
I
|GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
B GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
' . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1l
WITH THE PASSAGE OF TIME. THE DATA -11 a
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.
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CONSULTANTS

PROJECT NAME PROJECT NUMBER HOLE ID
BO RI N G R ECO R D Weston Solutions - BMP Infiltration LA-1225 B-10
SITE LOCATION START FINISH SHEET NO.
13463 W. Washington Blvd 2/17/2015 2/18/2015 2 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Gregg Drilling and Testingg CME 95 Hollow Stem Auger JS TS
HAMMER TYPE (WEIGHT/DROP)| HAMMER EFFICIENCY (ERI)| BORING DIA. (in) TOTAL DEPTH (ft)| GROUND ELEV (ft) | DEPTHELEV. GW (ft)
None 8" 17 25 ¥ NM/na DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
None y NM / na
T |s|? i
Zws| . — o S| E %
2 |z |¥| s |82z |8|e|5|2 |2 o
L o I -5 I > | 8| FT| z |xwl28]| &
I ET |w| Y a2 = # Q5| W|WE5E Lo
= <8 |4l 7 |Eeg|s|5| @ |o|&a| e |Lal2F %o DESCRIPTION AND CLASSIFICATION
o o= (2| S |Y98| 3 | & & Z lgd| Ij|or|EY -
o o 2| < |G¥Z| 2|5 | a|a|x2| ¢ oz o
5|5 B2 e ) 2 E|E 8
[a) < o
End of Boring at 17 feet bgs.
Groundwater not encountered.
B — Backfilled with grout, 3 feet of soil, and hydrated bentonite
chips.
30 |5
35 —-10
40 —-15
|45 |20
|
{GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
B\ GROUP DELTA CONSULTANTS, INC.| oF THIS BORING AND AT THE TIME OF DRILLING. FIGURE
' , SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
370 Amaploa Ave., Suite 212 LOCATIONS AND MAY CHANGE AT THIS LOCATION A1l b
WITH THE PASSAGE OF TIME. THE DATA -
Torrance, CA 90501 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
DELTA CONDITIONS ENCOUNTERED.




APPENDIX B
INFILTRATION TESTING CALCULATIONS

N
AN GROUP DELTA



Calculation of Borehole Permeability

Project Name
Project Number

Weston Solutions-BMP Infiltration

LA-1225

Location Marina Del Rey

Boring B-3

Date 05-Feb-15

INPUT DATA

Length of Test Section - feet 2

Top of casing above bottom of test section 6

Inside Radius Test Section 0.085417

Effective Radius of Test Section 0.333

Date of First Reading 02/02/15

Time of First Reading Hours 0
Minutes 0
Seconds 0

Date of Second Reading 02/02/15

Time of Second Reading Hours 0
Minutes 0
Seconds 300

First Reading - below top of casing (feet) 0

Second Reading_; - below top of casing (feet) 1

Calculation

Time Change - seconds 300.0

First Height - above bottom of Test Section 6

Second Height - above bottom of Test Section 5

Equation 4 by Jarvis in Groundwater Manual page 284

A=r"2/2At 0.0000060800532
B=ASINH(A/re)/2 1.246383377
C=2H1-A 10
D=2H2-A 8
E=2H1H2-Ah2 50
F=2H1H2-Ah1l 48

K=A(B*In(C/D)-In(E/F)) 1.44E-06 feet/sec

4.40E-05 cm/sec

0.062 inch/hour

4.4E-05 cm/sec

Equation by Hvorslev, Case D, Figure 2.20 page 63 Cedergren

kh/kv (1) 10000
m = (kh/kv)0.5 100
X =4Lm/D 2402.4
Y = h1/h2 1.2
t=1t1-12 300.0
K = d2*In(x)*In(Y)/(8*L*(t2-11)) 2.2E-06 feet/ sec
6.58E-05 cm/sec
0.093 inch/hour
6.6E-05 cm/sec

(1) For a bottom seal at the well, used kh/kv = 10000

References: Cedergren, H. R/, " Seepage, Drainage and Flow Nets," 3rd Edition, John Wiley & Sons, N.Y.

U.S. Department of the Interior, Bureau of Reclamation, " Groundwater Manual, A water Resources Technical
Publication, " Reprint 1985.

Page 1



Calculation of Borehole Permeability

Project Name
Project Number

Weston Solutions-BMP Infiltration

LA-1225

Location Marina Del Rey

Boring B-4

Date 05-Feb-15

INPUT DATA

Length of Test Section - feet 2

Top of casing above bottom of test section 2.5

Inside Radius Test Section 0.085417

Effective Radius of Test Section 0.333

Date of First Reading 02/03/15

Time of First Reading Hours 0
Minutes 0
Seconds 0

Date of Second Reading 02/03/15

Time of Second Reading Hours 0
Minutes 0
Seconds 250

First Reading - below top of casing (feet) 0

Second Reading_; - below top of casing (feet) 0.16

Calculation

Time Change - seconds 250.0

First Height - above bottom of Test Section 2.5

Second Height - above bottom of Test Section 2.34

Equation 4 by Jarvis in Groundwater Manual page 284

A=r"2/2At 0.0000072960639
B=ASINH(A/re)/2 1.246383377
C=2H1-A 3
D=2H2-A 2.68
E=2H1H2-Ah2 7.02
F=2H1H2-Ah1l 6.7

K=A(B*In(C/D)-In(E/F)) 6.85E-07  feet/sec

2.09E-05 cm/sec

0.030 inch/hour

2.1E-05 cm/sec

Equation by Hvorslev, Case D, Figure 2.20 page 63 Cedergren

kh/kv (1) 10000
m = (kh/kv)0.5 100
X =4Lm/D 2402.4
Y = h1/h2 1.1
t=1t1-12 250.0
K = d2*In(x)*In(Y)/(8*L*(t2-11)) 9.4E-07 feet/ sec
2.86E-05 cm/sec
0.041 inch/hour
2.9E-05 cm/sec

(1) For a bottom seal at the well, used kh/kv = 10000

References: Cedergren, H. R/, " Seepage, Drainage and Flow Nets," 3rd Edition, John Wiley & Sons, N.Y.

U.S. Department of the Interior, Bureau of Reclamation, " Groundwater Manual, A water Resources Technical
Publication, " Reprint 1985.

Page 1



Calculation of Borehole Permeability

Project Name
Project Number

Weston Solutions-BMP Infiltration

LA-1225

Location Marina Del Rey

Boring B-5

Date 05-Feb-15

INPUT DATA

Length of Test Section - feet 4

Top of casing above bottom of test section 10

Inside Radius Test Section 0.085417

Effective Radius of Test Section 0.333

Date of First Reading 02/04/15

Time of First Reading Hours 0
Minutes 0
Seconds 0

Date of Second Reading 02/04/15

Time of Second Reading Hours 0
Minutes 0
Seconds 106

First Reading - below top of casing (feet) 0

Second Reading_; - below top of casing (feet) 6

Calculation

Time Change - seconds 106.0

First Height - above bottom of Test Section 10

Second Height - above bottom of Test Section 4

Equation 4 by Jarvis in Groundwater Manual page 284

A=r"2/2At 0.0000086038489
B=ASINH(A/re)/2 1.590391243
C=2H1-A 16
D=2H2-A 4
E=2H1H2-Ah2 64
F=2H1H2-Ah1l 40

K=A(B*In(C/D)-In(E/F)) 1.49E-05 feet/sec

4.55E-04 cm/sec

0.645 inch/hour

4.5E-04 cm/sec

Equation by Hvorslev, Case D, Figure 2.20 page 63 Cedergren

kh/kv (1) 10000
m = (kh/kv)0.5 100
X =4Lm/D 4804.8
Y = h1/h2 25
t=1t1-12 106.0
K = d2*In(x)*In(Y)/(8*L*(t2-11)) 1.7E-05 feet/ sec
5.09E-04 cm/sec
0.722 inch/hour
5.1E-04 cm/sec

(1) For a bottom seal at the well, used kh/kv = 10000

References: Cedergren, H. R/, " Seepage, Drainage and Flow Nets," 3rd Edition, John Wiley & Sons, N.Y.

U.S. Department of the Interior, Bureau of Reclamation, " Groundwater Manual, A water Resources Technical
Publication, " Reprint 1985.
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Calculation of Borehole Permeability

Project Name
Project Number

Weston Solutions-BMP Infiltration

LA-1225

Location Marina Del Rey

Boring B-6a

Date 05-Feb-15

INPUT DATA

Length of Test Section - feet 4

Top of casing above bottom of test section 10

Inside Radius Test Section 0.085417

Effective Radius of Test Section 0.333

Date of First Reading 02/02/15

Time of First Reading Hours 0
Minutes 0
Seconds 0

Date of Second Reading 02/02/15

Time of Second Reading Hours 0
Minutes 0
Seconds 380

First Reading - below top of casing (feet) 0

Second Reading_; - below top of casing (feet) 0.25

Calculation

Time Change - seconds 380.0

First Height - above bottom of Test Section 10

Second Height - above bottom of Test Section 9.75

Equation 4 by Jarvis in Groundwater Manual page 284

A=r"2/2At 0.0000024000210
B=ASINH(A/re)/2 1.590391243
C=2H1-A 16
D=2H2-A 155
E=2H1H2-Ah2 156
F=2H1H2-Ah1l 155

K=A(B*In(C/D)-In(E/F)) 1.06E-07 feet/sec

3.22E-06 cm/sec

0.005 inch/hour

3.2E-06 cm/sec

Equation by Hvorslev, Case D, Figure 2.20 page 63 Cedergren

kh/kv (1) 10000
m = (kh/kv)0.5 100
X =4Lm/D 4804.8
Y = h1/h2 1.0
t=1t1-12 380.0
K = d2*In(x)*In(Y)/(8*L*(t2-11)) 1.3E-07 feet/ sec
3.93E-06 cm/sec
0.006 inch/hour
3.9E-06 cm/sec

(1) For a bottom seal at the well, used kh/kv = 10000

References: Cedergren, H. R/, " Seepage, Drainage and Flow Nets," 3rd Edition, John Wiley & Sons, N.Y.

U.S. Department of the Interior, Bureau of Reclamation, " Groundwater Manual, A water Resources Technical
Publication, " Reprint 1985.
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Calculation of Borehole Permeability

Project Name
Project Number

Weston Solutions-BMP Infiltration

LA-1225

Location Marina Del Rey

Boring B-6b

Date 05-Feb-15

INPUT DATA

Length of Test Section - feet 3

Top of casing above bottom of test section 15

Inside Radius Test Section 0.085417

Effective Radius of Test Section 0.333

Date of First Reading 02/02/15

Time of First Reading Hours 0
Minutes 0
Seconds 0

Date of Second Reading 02/02/15

Time of Second Reading Hours 0
Minutes 0
Seconds 135

First Reading - below top of casing (feet) 0

Second Reading_; - below top of casing (feet) 12

Calculation

Time Change - seconds 135.0

First Height - above bottom of Test Section 15

Second Height - above bottom of Test Section 3

Equation 4 by Jarvis in Groundwater Manual page 284

A=r"2/2At 0.0000090074863
B=ASINH(A/re)/2 1.447219186
C=2H1-A 27
D=2H2-A 3
E=2H1H2-Ah2 81
F=2H1H2-Ah1l 45

K=A(B*In(C/D)-In(E/F)) 2.33E-05 feet/sec

7.12E-04  cm/sec

1.009 inch/hour

7.1E-04 cm/sec

Equation by Hvorslev, Case D, Figure 2.20 page 63 Cedergren

kh/kv (1) 10000
m = (kh/kv)0.5 100
X =4L.m/D 3603.6
Y = h1/h2 5.0
t=1t1-12 135.0
K = d2*In(x)*In(Y)/(8*L*(t2-11)) 3.0E-05 feet/ sec
9.05E-04 cm/sec
1.282 inch/hour
9.0E-04 cm/sec

(1) For a bottom seal at the well, used kh/kv = 10000

References: Cedergren, H. R/, " Seepage, Drainage and Flow Nets," 3rd Edition, John Wiley & Sons, N.Y.

U.S. Department of the Interior, Bureau of Reclamation, " Groundwater Manual, A water Resources Technical
Publication, " Reprint 1985.
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Calculation of Borehole Permeability

Project Name
Project Number

Weston Solutions-BMP Infiltration

LA-1225

Location Marina Del Rey

Boring B-7

Date 05-Feb-15

INPUT DATA

Length of Test Section - feet 4

Top of casing above bottom of test section 12

Inside Radius Test Section 0.085417

Effective Radius of Test Section 0.333

Date of First Reading 02/04/15

Time of First Reading Hours 0
Minutes 0
Seconds 0

Date of Second Reading 02/04/15

Time of Second Reading Hours 0
Minutes 0
Seconds 104

First Reading - below top of casing (feet) 0

Second Reading_; - below top of casing (feet) 8

Calculation

Time Change - seconds 104.0

First Height - above bottom of Test Section 12

Second Height - above bottom of Test Section 4

Equation 4 by Jarvis in Groundwater Manual page 284

A=r"2/2At 0.0000087693076
B=ASINH(A/re)/2 1.590391243
C=2H1-A 20
D=2H2-A 4
E=2H1H2-Ah2 80
F=2H1H2-Ah1 48

K=A(B*In(C/D)-In(E/F)) 1.80E-05 feet/sec

5.48E-04 cm/sec

0.776 inch/hour

5.5E-04 cm/sec

Equation by Hvorslev, Case D, Figure 2.20 page 63 Cedergren

kh/kv (1) 10000
m = (kh/kv)0.5 100
X =4Lm/D 4804.8
Y = h1/h2 3.0
t=1t1-t2 104.0
K = d2*In(x)*In(Y)/(8*L*(t2-11)) 2.0E-05 feet/ sec
6.22E-04 cm/sec
0.882 inch/hour
6.2E-04 cm/sec

(1) For a bottom seal at the well, used kh/kv = 10000

References: Cedergren, H. R/, " Seepage, Drainage and Flow Nets," 3rd Edition, John Wiley & Sons, N.Y.

U.S. Department of the Interior, Bureau of Reclamation, " Groundwater Manual, A water Resources Technical
Publication, " Reprint 1985.
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Calculation of Borehole Permeability

Project Name
Project Number

Weston Solutions-BMP Infiltration

LA-1225

Location Marina Del Rey

Boring B-9

Date 18-Feb-15

INPUT DATA

Length of Test Section - feet 5

Top of casing above bottom of test section 17

Inside Radius Test Section 0.085417

Effective Radius of Test Section 0.333

Date of First Reading 02/18/15

Time of First Reading Hours 0
Minutes 0
Seconds 0

Date of Second Reading 02/18/15

Time of Second Reading Hours 0
Minutes 0
Seconds 7

First Reading - below top of casing (feet) 0

Second Reading_; - below top of casing (feet) 9

Calculation

Time Change - seconds 7.0

First Height - above bottom of Test Section 17

Second Height - above bottom of Test Section 8

Equation 4 by Jarvis in Groundwater Manual page 284

A=r"2/2At 0.0001042294878
B=ASINH(A/re)/2 1.701652466
C=2H1-A 29
D=2H2-A 11
E=2H1H2-Ah2 232
F=2H1H2-Ah1 187

K=A(B*In(C/D)-In(E/F)) 1.49E-04 feet/sec

4.56E-03 cm/sec

6.457 inch/hour

4.6E-03 cm/sec

Equation by Hvorslev, Case D, Figure 2.20 page 63 Cedergren

kh/kv (1) 10000
m = (kh/kv)0.5 100
X =4L.m/D 6006.0
Y =h1/h2 2.1
t=1t1-t2 7.0
K = d2*In(x)*In(Y)/(8*L*(t2-t1)) 1.7E-04 feet/ sec
5.21E-03 cm/sec
7.382 inch/hour
5.2E-03 cm/sec

(1) For a bottom seal at the well, used kh/kv = 10000

References: Cedergren, H. R/, " Seepage, Drainage and Flow Nets," 3rd Edition, John Wiley & Sons, N.Y.

U.S. Department of the Interior, Bureau of Reclamation, " Groundwater Manual, A water Resources Technical
Publication, " Reprint 1985.

Page 1



Calculation of Borehole Permeability

Project Name
Project Number

Weston Solutions-BMP Infiltration

LA-1225

Location Marina Del Rey

Boring B-10

Date 18-Feb-15

INPUT DATA

Length of Test Section - feet 5

Top of casing above bottom of test section 17

Inside Radius Test Section 0.085417

Effective Radius of Test Section 0.333

Date of First Reading 02/18/15

Time of First Reading Hours 0
Minutes 0
Seconds 0

Date of Second Reading 02/18/15

Time of Second Reading Hours 0
Minutes 0
Seconds 26

First Reading - below top of casing (feet) 0

Second Reading_; - below top of casing (feet) 9

Calculation

Time Change - seconds 26.0

First Height - above bottom of Test Section 17

Second Height - above bottom of Test Section 8

Equation 4 by Jarvis in Groundwater Manual page 284

A=r"2/2At 0.0000280617844
B=ASINH(A/re)/2 1.701652466
C=2H1-A 29
D=2H2-A 11
E=2H1H2-Ah2 232
F=2H1H2-Ah1 187

K=A(B*In(C/D)-In(E/F)) 4.02E-05 feet/sec

1.23E-03 cm/sec

1.738 inch/hour

1.2E-03 cm/sec

Equation by Hvorslev, Case D, Figure 2.20 page 63 Cedergren

kh/kv (1) 10000
m = (kh/kv)0.5 100
X =4L.m/D 6006.0
Y =h1/h2 2.1
t=1t1-t2 26.0
K = d2*In(x)*In(Y)/(8*L*(t2-t1)) 4.6E-05 feet/ sec
1.40E-03 cm/sec
1.988 inch/hour
1.4E-03 cm/sec

(1) For a bottom seal at the well, used kh/kv = 10000

References: Cedergren, H. R/, " Seepage, Drainage and Flow Nets," 3rd Edition, John Wiley & Sons, N.Y.

U.S. Department of the Interior, Bureau of Reclamation, " Groundwater Manual, A water Resources Technical
Publication, " Reprint 1985.
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Executive Officer
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320 West 4th Street, Suite 200

Los Angeles, California 90013
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1.0 INTRODUCTION

The Marina del Rey (MdR) watershed is a small sub-watershed located in #re Sagta Monica Bay
watershed. The Marina del Rey Harbor (MdRH) was officially opened in ®€G LV WKH ZRUOGTV
man-made small craft harbor. The tributary area served by an MS4 timst rdMdRH is approximately

1,409 acres and consists of portions of the cities of Culver City, Los Angeles, a&spelitions of the
unincorporated County of Los Angeles (County). The MdR Watershed Management AMég §\bne

of the smallest WMASs in the County of Los Angeles, but it is also one of the mpsttant and active
watersheds.

The MdR watershed has the one of the most aggressive Total Maximum DailyTiMBd )( schedules
for both Toxics and Bacteria and often leads the way in TMDL implementation for the rest of thg. Count

The extensive ongoing efforts of the County, Los Angeles County Flood Control DIs&E€ECD), and
the cities of Culver City and Los Angeles to improve water quality in the Mdkrshed include
conducting activities and implementing best management practices (BMPs) to help reduaatpdtom
stormwater runoff from the watershed to the harbor. Over the past 10 yeaespbasible agencies in
the MdR watershed have spent tens of millions of dollars in speadi€st low-flow diversions, non-
structural BMPs, structural BMPs, and monitoring efforts.

The water quality in the harbor has significantly improved due to the coopeedfiuts of the the
County, the LACFCD, and the cities of Culver City and Los Angeles (collectkredyn as the MdR
Enhanced Watershed Management Program [EWMP] agencies). The MdR EWMP agencies look
forward to working with interested stakeholders and the Regional Bodudther improve water quality

in the watershed.

1.1 Enhanced Watershed Management Plan Overview

On December 28, 2012, the Los Angeles Regional Water Quality Control Board (LARWQCB) adopted

the National Pollution Discharge Elimination System (NPDES) Municipal Separate Storm Sewer System
Permit (MS4 Permit). This new MS4 Permit establishes the waste discharge requirement featsiorm

and non-stormwater discharges within the watersheds of Los Angeles County. The MS4 Permit includes
provisions that allow Permittees to voluntarily choose to implement an Enhanced Watershed Management
Program (EWMP).

The EWMP for the Marina del Rey (MdR) watershed is a collaborative effort of the EWMP agencies,
comprised of the County of Los Angeles (County), Los Angeles County Flood Control District
(LACFCD), and the cities of Los Angeles and Culver City. Development of the MR EWMP in
accordance with the MS4 Permit includes incorporating the following steps into the work plan:

1. lIdentification of water quality priorities, including evaluation of existing watetityu
conditions, classification of pollutants, assessment of known and suspected pollutant sources
in the watershed and prioritization of water quality issues in the watershed.

2. Characterization of existing and potential control measures within the watershed
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3. Addressing the approach to incorporate reasonable assurance analysis (RAA) in the
optimization of MdR watershed control measures.

For the purposes of the MR EWMP, the MdR watershed management area (WMA) is approximately
1,409 acres and consists of portions of the cities of Culver City and Los Angeles, as well as
unincorporated County areas. The MdR EWMP will cover the areas owned by the MS4 Permittees within
the watershed (Figure 1). The WMA does not include the area adjacent to the Ballona Wetlands because
the area is owned by the State of California (State) and does not include the CalifornieErepafr
Transportation (Caltrans) right-of-way areas because these agencies are not membdisiBf EWMP
Agencies. The WMA also does not include the water areas within the MdR watershed because they are
considered non-point sources and are not covered by the MS4 Permit.
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Figure 1. Marina del Rey Watershed Jurisdictional Boundaries
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1.2 MdR Watershed Land Use and Drainage Characteristics

The MdR watershed is bordered by the Santa Monica Bay Watershed to the west and the Ballona Creek
Watershed to the north and east. The MdR harbor is open to the Santa Monica Bay through the main
channel and shares a common breakwater with Ballona Creek. The MdR watershed consists of four
subwatersheds, referred to as Subwatersheds 1 to 4 (Figure 1). Table 2 summarizes the MdR watershed
acreage by subwatershed.

The MdRH is an active harbor for pleasure craft, consisting of the main channel and eight basins (A to
H). Basins A, B, C, G, and H are known as the Front Basins. Basins D, E, and F are known as the Back
Basins and are located in Subwatershed 1. The MdR watershed also includes the Venice Canals and the
tributary area to the Ballona Lagoons, which discharge to the MdRH, near the exit to the Santa Monica
Bay (Subwatershed 2). The Caltrans right of way areas which are located mainly withiry thieL G

Angeles in Subwatersheds 1 and 4, and the portions of the Ballona Wetland (49.3 acres) located on State
land in Subwatershed 1 are outside the boundaries of the MR EWMP MS4 Permit area.
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Land Use* Beach ["] MdR Subwatersheds

[ Single-Family Residential Developed Recreation/Marina Parking N

I Multi-Family Residential [l Vacant or Preserved 0 1200 2400

I Institutional/Public Facility [l Water (Excluding MdRH) Feet

[ commercial *Based upon a combination of data sources, Imagery Source: Esri, DigitalGlobe, GeoEye,

I ndustrial including 2008 land use data from SCAG and i-cubed, USDA, USGS, AEX, Getmapping,

B Road and ROW LA County WMMS land use, modified/updated Aerogrid, IGN, IGP, swisstopo, and the GIS
oadan for use in EWMP assessment. User Community

Figure 2. MdR Land Use and Subwatersheds
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Table 1. Summary of Marina del Rey Subwatershed Acreage

EWMP Sub- Sub- Sub- Sub- % EWMP
Agency MS4 watershed | watershed | watershed | watershed | Watershed | Watershed

Permittee | 1 (Acres) | 2 (Acres) | 3 (Acres) | 4 (Acres) Area
City of Los Yes 32.9 278.1 70.5 589.8 971.3 69%
Angeles
County of Los |y 336.2 46.8 0.0 12.7 395.7 28%
Angeles
City of Culver Yes 0.0 0.0 0.0 42.2 42.2 3%
City
Los Angeles
County Flood Yes N/A N/A N/A N/A N/A N/A
Control District
Area of EWMP Agencies 369.1 324.9 70.5 644.7 1409 100%
Caltrans No 54 0.0 0.0 26.4 31.8 NA
State of
California No 49.3 0.0 0.0 0.0 49.3 NA
(Ballona
Wetland)
MdRH Watershed Area 423.8 324.9 70.5 671.1 1490 -

The following land uses are found in the MdR watershed:

f The MdRH land area in Subwatershed 1 (369.1 acres) is almost entirely composed of
unincorporated County land and has many small drains that discharge into all the basins. The MdR
Small Drain Survey, completed for the Los Angeles County Department of Beaches and Harbors
(LACDBH, 2004), identified approximately 724 small outfalls that discharge directiyMdtH,
the majority of which serve the individual parcels and small roads among the basins. Thagemaini
drains are located in the streets surrounding the basins. The City of Los Angeles, Caltrans, and the
City of Culver City are not responsible for any outlets that drain directly to the haHmor
LACFCD owns 20 storm drain outlets and two storm drain inlets that flow into the Oxford Basin.

No MS4 Permittee was assigned responsibility for four storm drain outlets. LACDBH is
responsible for approximately 700 storm drain outlets associated with leased parcel sites.

f Subwatershed 2 (approximately 324.9 acres) does not drain into the MdRH Front or Back Basins
but drains into the Venice Canal and the Ballona Lagoon, which discharge into the MdRH main
channel mouth.

f Boone Olive Pump Plant serves Subwatershed 3, a tributary area of 70.5 acres that lies entirely
within the boundaries of the City of Los Angeles. The pump station discharges into Basin E.

f Subwatershed 4 lies mainly within the jurisdiction of the City of Los Angeles and the City of
Culver City and totals approximately 644.7 acres (excluding Caltrans areas). Its colirespond
runoff discharges into the Oxford Basin, a stormwater retention basin occupying approximately 10
acres within the County. Situated north of the Back Basins, Oxford Basin is operated by the
LACFCD. It drains into Basin E through two tide gates and storm drain piping.
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Table 2 presents the land use acreages by subwatershed and
Table 3 shows the land use acreages by jurisdiction.

Table 2. Land Use Acreages by Subwatershed (Acres)

Land Use Class

Subwatershed Acreage*

Single Family Residential 1.8 45.8 22.9 167.2 237.7
Multi-Family Residential 137.1 131.8 211 96.3 386.3
Institutional/Public Facilities 8.0 10.1 2.6 67.2 87.9
Commercial and Services 120.0 22.8 1.6 124.2 268.6
Industrial/Mixed with Industrial 0.2 0.2 0.3 27 27.7
Transportation/Road ROW 38.2 83.3 22.0 153.8 297.3
Developed Recreation/Marina Parking  41.6 0.7 0 1.9 44.2
Beach 8.2 0 0 0 8.2

Water** 6.4 30.3 0 7.1 43.8
Vacant 7.6 0 0 0 7.6

Total 369.1 325 70.5 644.7 1409

*Acreage excludes Caltrans and State owned land (Ballona Wetland)EMW\IP Area

**Marina Boat Area and MdRH Water not included in "Water" class acrpegaded here. Water class
includes Ballona Lagoon (14.4 ac), Venice Canals (15.9), Oxford Bagirac), and Ballona Shoreline and

other water (6.4 ac)

Table 3. Land Use Acreages by EWMP Agency Jurisdiction

Land Use Class

EWMP Agencies Jurisdictional Areas (Acres)*

City of
Culver City

City of Los
Angeles

County of
Los Angeles

Single Family Residential 6.8 230.6 0.3 237.7
Multi-Family Residential 0 229.4 156.9 386.3
Institutional/Public Facilities 0 83.7 4.2 87.9
Commercial and Services 24.3 122.3 122.0 268.6
Industrial/Mixed with Industrial 0 27.7 27.7
Transportation/Road ROW 11.1 246.4 39.8 297.3
E:;/ﬁL()glped Recreation/Marina 0 0.9 433 442
Beach 0 0 8.2 8.2

Water** 0 30.3 135 43.8
Vacant 0 0 7.6 7.6

Total 42.2 971.3 395.7 1409

*Acreage excludes Caltrans and State-owned land (Ballona Wetland)EMNIP Area.

*Marina Boat Area and MdRH Water not included in "Water" class acrpemeaded here. Water class
includes Ballona Lagoon (14.4 ac), Venice Canals (15.9), Oxford Badimc), and Ballona Shoreline and

other water (6.4 ac)
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2.0 REGULATORY BACKGROUND

2.1 Section 303(d) List 2010

The federal Clean Water Act (CWA), Section 8303(d), requires states to identify watels tiohimeet

applicable water quality standards despite the treatment of point sources by the minimeed fegels

of pollution control technology. States are required not iR LGHQWLI\ WKHVH 3ZDWHU TXD (
segment$s E X WtopKtiRe such waters for the purpose of developing Total Maximum Daily Loads

(TMDLs). $ 70'/ LV GHILQHG DV WKH 3VXP RI WKH (W G&s)ip@itDO ZDVWH (
VRXUFHVY DQG ORDG DOORFDWLRQV IRU QRQSRLQWubhRhtteHY DQG C
capacity of the waterbody to assimilate constituent loads (the loading capacity) is ndedxée€EMDL

is also required to account for seasonal variations and include a margin of safety to addressyincertain

the analysis (USEPA, 2000).

The 8303(d) list was last updated in 2010 and identified a number of constituents for the MdRH Back
Basins and harbor Beach (Table 4).

Table 4. Summary of Section 303(d) Listings

Water Body Constituent Final Listing Decision
Chlordane (tissue and | List on 8303(d) list (being addressed by USEPA-
sediment) approved TMDL)

List on 8303(d) list (being addressed by USEPA-

Copper (sediment) approved TMDL)

DDT* (tissue) Do Not Delist from §303(d) list (TMDL required list)
Dieldrin* (tissue) Do Not Delist from §303(d) list (TMDL required list)
Fish Consumption List on §303(d) list (being addressed by USEPA-
Advisory approved TMDL)

Marina del Rey Harbor - Indicator Bacteria List on §303(d) list (being addressed by USEPA-
Back Basins approved TMDL)

List on 8303(d) list (being addressed by USEPA-
approved TMDL)

PCBs (tissue and List on §303(d) list (being addressed by USEPA-
sediment) approved TMDL)

Do Not Delist from 8303(d) list (being addressed with
USEPA-approved TMDL)

List on §303(d) list (being addressed by USEPA-
approved TMDL)

Marina del Rey Harbor Indicator Bacteria List on 8303(d) list (being addressed by USEPA-
0 R W KBtHcHhV approved TMDL)

*USEPA-approved TMDL has made a finding of non-impairment far tbinstituent.

Lead (sediment)

Sediment toxicity

Zinc (sediment)

2.2 Existing TMDLs Summary

The Marina del Rey watershed is subject to three TMDLSs; the Santa Monica Bay Neaettiise D

TMDL (Debris TMDL), tKH ODULQD GHO 5H\ +DUERU ORWKHUYTV %HDFK DQG ¥%
(Bacteria TMDL), and the Toxic Pollutants in Marina del Rey Harbor (MdRH) TMDL (Toxics TMDL).

Each of these TMDLs is briefly summarized below. The Toxics TMDL supersedes the EPA established

Santa Monica Bay DDTs and PCBs TMDL. The compliance schedules for the applicable TMDLs are
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represented in Table 5. The Ballona Creek Wetlands TMDL for Sediment and Invasive Exotic Vegetation
has been established for the neighboring Ballona Creek Wetlands, which is not included in the MdR

WMA.
Table 5. TMDL Compliance Schedules
TMDL ‘ Matrix ‘ Parameters Goal ‘ Date
Harbor Water| Dissolved Copper (from boats Meet LAs 3/22/2024
Marina del Rey Harbor Interim Sediment Allocationy  3/22/2016
Harbor Toxic | Sediments - Final Compliance 3/22/2018
Pollutants | (Back Basins)| Copper, lead, zinc, chlordang p
TMDL Harbor PCBs, DDTs, pp-DDE | |hterim Sediment Allocation{ ~ 3/22/2019
sediments
(Front Basins) Final Compliance 3/22/2021
Compliance with allowable
Marina del Rey| Harbor Water exceedance days for summ|  3/18/2007
Mother's Beach | colif | colif and winter dry weather
and Back Total coliform, Fecal coliform c ; =l i
Basins Bacterig Enterococcus ome |?jnce le 2 (f)wa ?
exceedance days for we
TMDL Harbor Water weather and geometric meg 7/15/2021
targets
20% reduction 3/20/2016
Santa Monica 40% reduction 3/20/2017
Bay Nearshore Trash 60% reduction 3/20/2018
and Offshore
Debris TMDL 80% reduction 3/20/2019
100% reduction 3/20/2020

2.2.1 Santa Monica Bay Nearshore Debris TMDL

The Debris TMDL was adopted by the LARWQCB on November 4, 2010 (Resolution No. R10-010 and
became effective upon adoption by the U.S. Environmental Protection Agency (USEPA) on March 20,
2012. Responsible agencies identified for the Debris TMDL include, among others, the County, the City
of Culver City, and the City of Los Angeles. The Debris TMDL established numeric targets and waste
load allocations of zero discharge of trash and plastic pellets to waterbodies within the Santa Monica Bay
WMA, which includes MdRH. The trash WLA applicable to the MS4 permittees shall be complied with
through the Ballona Creek Trash TMDL (Resolution No. R08-007).

2.2.2 Bacteria TMDL

The Bacteria TMDL was originally adopted by the LARWCQB on August 7, 2003 (Resolution No. 2003-
012) and became effective on March 18, 2004 upon approval by the USEPA. The Bacteria TMDL was
revised by the LARWQCB on June 7, 2012 (Resolution No. R12-007). The responsible agencies
identified for the Bacteria TMDL include the County, LACFCD, City of Los Angeles, the Citylvie€

City, and CalTrans.




Marina del Rey EWMP Work Plan June 28, 2014

The Bacteria TMDL established numeric bacterial compliance targets based on the acbepléblisk
for marine recreational waters as defined by the USEPA. The numeric targets are expressedngteboth si
sample limits and rolling 30-day geometric means (Table 6).

Table 6. Bacteria TMDL Numeric Targets

Rolling 30-Day Geometric

Indicator

Mean Limit Single Sample Limit

1,000 MPN/100 ml if fecal > 10% of total, or 10,000
1,000 MPN/100 mL MPN/100 mL™

Fecal coliform 200 MPN/100 mL 400 MPN/100 mL

Enterococcus 35 MPN/100 mL 104 MPN/100 mL
*The geometric mean is calculated weekly as a rolling geometric ns&aa %ior more samples, for 6 week periods starting all
calculation weeks on Sunday.

** Total coliform single sample limit of 10,000 most probable numberNlyi@ecreases to 1,000 when the fecal coliform value
is greater than 10% of total coliform value.

Total coliform

The TMDL WLAs are expressed as allowable exceedance days, or the number of days on which sampling
results can surpass the numeric targets and WLAs. The geometric mean targets may not be exceeded at
any time. For the single sample targets, allowable exceedance days are specified by three afimed se
(summer dry, winter dry, and wet weather) and vary by monitoring site. Each season has its own
compliance dates, requirements, and limits, as presented on Table 7.

Table 7. Bacteria TMDL Seasons

Clempllree Compliance Season Dates Al EEEoeE 16 Compliance Deadline
Season Days/Year
Geometric Mean Year-round 0 days/year July 15, 2021
Summer dry April 1 ©ctober 31 0 days/year (d"’?"y and weekly March 18, 2007
sampling)

9 days/year (daily sampling)
Winter dry November HMarch 31 March 18, 2007
2 days/year (weekly sampling

5DLQ HYHQW - 17 days/year (daily sampling)

rain gauge, and 3 days July 15, 2021
Wet weather following the end of the rain 3 daysl/year (weekly
event sampling)*

*Wet weather allowable exceedance days for MDRH-9 are 8 days/yeailipsampling and 1 day/year for week sampling.
2.2.3 Toxics TMDL Summary

The Regional Board adopted the Toxics TMDL on October 6, 2005 (Resolution No. 2005-012). The
Toxics TMDL was approved by USEPA and became effective on March 22, 2006. The Toxics TMDL
originally addressed certain metals and organics in the Back Basins of MdRH (Basins D, &, Eimel F
Toxics TMDL was amended in 2014 to include the Front Basins of MdRH (Basins A, B, C, G and H).
The metals addressed by the TMDL are copper, lead, and zinc, while Chlordane, total polychlorinated
biphenyls (PCBs), &-tlichlorodiphenyldichloroethylene (8;PDE) and total
dichlorodiphenyltrichloroethanes (DDTSs) are the targeted organic constituents. jdwsible agencies
identified for the Toxics TMDL include the County, LACFCD, City of Los Angeles, City of Culitgt C
and Caltrans. The Toxics TMDL compliance schedule is included in Table 5.

10



Marina del Rey EWMP Work Plan June 28, 2014

2.2.3.1 Sediment Numeric Targets

The Toxics TMDL established sediment numeric targets using the effects range low (ER-Lg{labng
1995) guidelines for copper, lead, zinc, chlordane, total DDTsSan#DPE. The sediment numeric
target for total PCBs in sediments was selected to protect human health from consumption of
contaminated fish (Table 8).

Table 8. Toxics TMDL Sediment Numeric Targets

Constituent Numeric Target for Sediment
Chlordane 0.5 pg/kg
Total PCBs 3.2 ug/kg
Total DDTs 1.58 ug/kg
p-p'-DDE 2.2 ug/kg
Copper 34 mg/kg
Lead 46.7 mg/kg
Zinc 150 mg/kg

2.2.3.2 Water Column Numeric Targets

The Toxics TMDL established a final numeric target for PCBs in the water column using thenialifor
Toxics Rule (CTR) criterion for the protection of human health from the consumptignatia
organisms. A numeric target for dissolved copper in the water column was also established based
CTR Criterion Maximum Concentration (CMC) and Criterion Continuous Concentration (T@llg (

9).

Table 9. Toxics TMDL Water Column Numeric Targets

TMDL Phase Numeric Target (ug/L)
Total PCBs 0.00017*
Dissolved copper Acute +4.8/Chronic+3.1

*Receiving water quality samples shall be collected monthly aradyzed for total PCBs at detectiq
limits that are at or below the minimum levels. The minimum levels asethublished by the State Wat
Resources Control Board in Appendix 4 of the Policy for the Implementatidoxic Standards for Inlan
Surface Water, Enclosed Bays, and Estuaries of California, March 2, 2086ial emphasis should f
placed on achieving detection limits that will allow evaluation relatitb¢dCTR standards.

2.2.3.3 Fish Tissue Numeric Targets

The Toxics TMDL fish tissue numeric target of 3g/kg for total PCBs is the Office of Environmental
Health Hazard Assessment (OEHHA) Fish Contaminant Goal (FCG).

2.2.3.4 Sediment Waste Load Allocations

Loading capacity was estimated based on annual average total suspended solids (TSS) loads into MARH
under the assumption that the finer sediments transport the majority of constituents. Thd DL

for sediment was calculated based on the estimated loading capacity and the numeric sediments targets
(Table 10). The sediment load allocation is the same as the nhumeric target.

11
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Table 10. Toxics TMDL Numeric Targets and Loading Capacity
TMDL Loading

’ Numeric Target (Load ‘

Allocation) ERL(mg/kg) Capacity(kg/year)
Copper 34 2.88
Lead 46.7 3.95
Zinc 150 12.69
Organics | ERL (pg/kg) | Proposed TMDL (g/year)
Chlordane 0.5 0.04
PCBs 22.7 1.92
Total DDTs 1.58 0.13
p-p'-DDE 2.2 0.19

2.2.3.5 Water Column Load Allocations
The load allocation for dissolved copper from boats is a reduction of 85% from theédaselper load
from boats of 3,609 kg/year.

2.2.3.6 Stormwater Waste Load Allocations
WLASs for stormwater are also included in the Toxics TMDL for each of the Permittede (b

Table 11. Toxics TMDL Stormwater Waste Load Allocations

. Total Total 'p-

permitees Copper | Lead | Zic | Chiordane | pogs | por | b
(glyear) | (glyear) | (glyear)

MS4 2.26 3.10 9.96 0.0332 1.51 0.10 0.15
Caltrans 0.036 0.05 0.16 0.0005 0.024 0.0017 | 0.0024
General construction 0.23 0.32 1.02 0.0034 0.16 0.011 0.015
General industrial 0.012 0.016 0.053 0.0002 0.008 0.0006 | 0.0008
Total 2.54 3.49 11.2 0.04 1.70 0.12 0.16

12
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3.0 DATA EVALUATION AND WATER QUALITY PRIORITIZATION

3.1 Approach to Data Compilation and Analysis

In accordance with the MS4 Permit, existing water quality conditions were characterized using data from
relevant studies and monitoring completed within the past 10 years. Table 12 provides a sunimaary of t
data and studies used in the evaluation.

Table 12. Summary of Data and Studies Used in the Evaluation

Sediment Fish

Stormwater | Harbor

‘ FRTETEE /| MS4 Water ‘ el Cores Tissue
Organics X - X - X
Toxics TMDL Monitoring Metals X X X - -
(2010-2013) Conventional X - X - -
Toxicity - - X - -
) Organics X - - - -
Storm Borne Sediment Metals x 3 - -
Monitoring (2011) .
Conventional X - - - -
Special StudytLow Detection .
Limits (2011) Organics X - X - -
. L Organics X - X - -
Special Study - Partitioning Metals ” " ” i i
Coefficient (2011) -
Conventional X X X - -
Organics - - X - -
MdRH Annual Reports (2002 Metals - - X - -
2007) Conventional - X - - -
Bacteria - X - - -
Organics - - X X -
MdRH Sediment Metals - - X X B
Characterization Study (2008 Conventional - X X - -
Toxicity - - X - -
Organics - X X X -
Oxford Basin Study (2010) Metals - X X X -
Conventional - X X X -
Bacteria - X X - -
Organics - - X - -
_— Metals - - X - -
Bight ‘03 (2003) Conventional - - X - -
Toxicity - - X - -
Organics - - X - -
L Metals - - X - -
Bight ‘08 (2008) Conventional - - X - -
Toxicity - - X - -
Section 2.2.%Bacteria TMDL Bacteria ) X ) i i
Monitoring (2007-2013)
Nonpoint Source Bacteria Bacteria x x x i i
Study (2006)

13
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3.2 Summary of Findings by Matrix
3.2.1 Stormwater

Stormwater monitoring was conducted as part of the Toxics TMDL coordinated monitoring plan at five
stations (Figure 3).

A total of 23 storms were monitored in accordance with the Toxics TMDL Coordinated NimgniRdan

(CMP) during the 3-year period (2010 to 2013). Two special studies and one pilot studyswere al
conducted: the Partitioning Coefficient Special Study, the Low Detection Libit)(Epecial Study,

and the storm borne sediment pilot study. Because the Toxics TMDL targets for stormwatdinaeats

based, it is not feasible to make an assessment of water quality exceedances based on wateraolumn dat
For this report, the data were compared to the CTR water column criteria to provide a generaltsense of
water quality conditions in the stormwater to help guide the prioritization of water gsaligsi. Key

findings include:

f Dissolved copper and dissolved zinc frequently exceeded the CTR CMC in Toxics TMDL
monitoring, whereas dissolved lead rarely exceeded the CTR CMC (one sample exceeded at CTR
CMC at MdR-C-2 on 3/8/2013).

f Partitioning Coefficient Study results for copper in stormwater showed that conosstragre
above background levels and may be contributing to copper in the MdRH.

f Chlordane was not detected in any of the Toxics TMDL monitoring samples above the Method
Detection Limit (MDL). The MDLs were below the CTR CMC for acute toxicity for fregsbwa

J Low Detection Limit Special Study results for chlordane in stormwater achieved
lower MDLs. The low MDL results confirmed that chlordane levels were below the applicable
criterion.

f Total PCBs were not detected above the MDL for the first two monitoring years of Toxick TMD
monitoring, and at only two events at all stations during the third year. The field tripatéank
had total PCB results above the MDL for each of those events.

f Low Detection Limit Special Study results for total PCBs achieved lower MDLs. The results
showed that all samples exceeded the harbor water numeric target of 0.00017 pg/L by a factor of
at least 12.

14
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Figure 3. TMDL Monitoring Locations
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3.2.2 Harbor Water

Water quality samples have been collected in MdRH for more than 25 years as part of the Annual Report
Monitoring for MARH (ABC 2001 to 2008). Samples were analyzed for indicator bacteria and physical
parameters (e.g., temperature, salinity, dissolved oxygen). Monitoring under the Bacteria TMDL began in
2007, with more frequent sampling and observational data collection. In addition, a bacteria non-point
source special study was conducted in 2006. In 2010, copper, lead, zinc, total PCBs, and chlordane were
added to the list of constituents and monitored monthly as part of the Toxics TMDL CMP.

Dissolved copper concentrations in the water column exceeded the Toxics TMDL numeric target (4.8
pg/L) at all stations during all years, with the exception of MdRH-F-4 and MdRH-F-5 in 2011.
Concentrations were comparable within the Front and Back Basins, particularly between stations MdRH-
B-1, MdRH-B-2, MdRH-F-1, and MdRH-F-2 (Basin D, Basin E, Basin A, and Basin B, respectively).

The Partitioning Coefficient Special Study collected samples at the same stations as the Toxics TMDL
monitoring at surface, mid-depth, and at-depth. The results showed that copper concentrations were
higher near the surface and lowest at the deepest sample depths.

There were no exceedances of the Toxics TMDL water column PCB numeric target for theTMBIcs
monitoring. However, as part of the LDL Special Study, lower MDLs were achieved and it was
determined that all samples collected as part of the LDL study exceeded the final Toxics TMDL numeric
target of 0.00017 pg/L by at least a factor of 12. The highest concentrations were observeufin Bas

Chlordane results exceeded the saltwater CTR CMC for one sample, MdRH-B-1 in October 2011.
Chlordane was also analyzed as part of the LDL Special Study, and lower MDLs were achieved (0.028
ng/L). Only one result was above the CTR for Human Health; however, the trip blank associated with the
sample also had a detection greater than the CTR for Human Health. These results aregbeliéfute

due to the results of the field blank analysis.

Bacteria TMDL monitoring began in 2007 with monitoring of nine compliance stations and toreram
stations. In 2009 monitoring at the ambient stations was discontinued. The Bacteria TMDL requires daily
or weekly monitoring at the nine compliance stations within the MdRH, along withescgilected at

depth at four stations. Historical bacteria data are also available from monitoring condiected2807

as part of the MARH Annual Monitoring conducted by the LACDBH. A Non-Point Source Study was
conducted in 2006 to assess potential sources of bacteria from within the MdRH. The findings of the
study showed that birds were a likely source of bacteria to the MdRH.

The Bacteria TMDL is split into three seasons: summer dry, winter dry, and wet weather. Data were
analyzed and presented for each season. The highest proportion of exceedance days from the Bacteria
TMDL monitoring during dry weather occurred at stations MdRH-5 and MdRH-7. Historically, the
greatest proportion of exceedance days during summer dry was at MdRH-5 and MdRH-6 (MdRH-7 was
not monitored prior to 2007). Of interest to note is that during winter dry wetthdrighest proportion

of exceedance days occurs at stations MdRH-1, MdRH-2, and MdRH-3, which are different from those
most often exceeding during summer dry. Monitoring is no longer conducted at MdRH-10, MdRH-11,
MdRH-12, MdRH-13, or MdRH-14.

Observational data are collected as part of the Bacteria TMDL monitoring, and those data wssd asses
for patterns relating to the observed indicator bacteria concentrations. A slight coretdiobserved
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between the animal and/or bird observation data and indicator bacteria results, with sligietty hi
concentrations of indicator bacteria occurring when the number of birds and/or animals observed was
higher.

3.2.3 Sediment

Annual chemistry sediment monitoring has been conducted by the LACDBH for more than 25 years at 20

monitoring stations within the MdRH. In addition to the annual monitoring program, which ended in
%LIKW pn thie .LOxFOMY Basin Special Study (2010), the MdRH Sediment Characterization

Study (2008), the Toxics TMDL Monitoring (2010-present) and two special studies have been conducted.

In addition to the chemistry monitoring that has been conducted, toxicity and benthic infaunaimgonitor
KDYH DOVR EHHQ FRQGXFWHG Dhé MdBM Sédierrdhatadiéripation BtudyK W p
(2008), and Toxics TMDL Monitoring (2010 to present). It is important to assess the chemistry along
with the toxicity and biological data to gain a broader understanding of the impacts of ghessidgts in
WKH HQYLURQPHQW 'XdMdti@ dulfitie (AK/B) afid sinlDlEahdédusly extracted metals

(SEM) analyses was conducted, as well as analysis of total organic carbon. These adaéoisaty
parameters allowed an assessment of the bioavailability of metals in the samples.

7KH %LJKW T PRQLWRULQJ UHYV X OWea/bibaydtlabXtGanayskDn6the fésulis) D O\V H \
showed that although these divalent metals occur at high concentrations within the MdRH, they are not
likely bioavailable due to the high levels of sulfides and carbon also present in the sediments.

Toxicity results for the BighfT VXSSRUW WKH $9&hi6l{ lhhdiz&peld Gonvtdkic levels at
three of the five stations, low toxicity at one of the five stations, and moderate taxioitg station. The
Toxics TMDL monitoring toxicity results were also low fér estuariusandM. galloprovincialis;
however L. plumulosushronic testing showed toxicity to the sediments. The causes of the toxicity are
not clear, although they do not appear to be due to metals.

Metals concentrations within the MdRH are higher in the basins and main channel adjacent taghe basi
The spatial pattern of these analytes is presented in Figure 4 through Figure 6. &levtsta are
presented in the figures. The maps are intended to provide a visual presentation of theng:shits)ld

not be used for predictive purposes.
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Copper concentrations in MdRH are highest in the Back Basins (Basin D, E, and F) along the back of
Basin G and in the middle portion of Basin B (Figure 4).

Marina
del Rey

Sediment Samples with Total Copper (TMDL Numeric Imagery Source: Esri, DigitalGlobe,

- GeoEye, i-cubed, USDA, USGS, AEX,

Copper Results Target = 34 pg/dry g) Getmapping, Aerogrid, IGN. IGP.

o Below TMDL Numeric Target IDW Interpolation Value swisstopo, and the GIS User Community

© Above TMDL Numeric Target — Hligozaas

— 0 N
Low: 14 0 800 1600

Data from: Bight '03, Bight '08, ABC éAnnual Rngortlng), 2008
MdR Sediment Characterization Study, and MdR Toxics TMDL Monitoring Feet

Figure 4. Marina del Rey Harbor Sediment Copper Concentrations, 2002 to 2013
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Lead concentrations are highest in Basin B, the main channel toward the harbor entrance, and in some
samples collected near the entrance to the MdRH (Figure 5).

i i i = Imagery Source: Esri, DigitalGlobe,

fed(l’mRent Slam ples with Total l4.:a7d (Tll\éIDL I;lumerlc Target oy, Loubed, USDR USGS, AEX,

ea esults Hgidry g Getmapping, Aerogrid, IGN, IGP,

0 Below TMDL Numeric Target IDW |nterpo|at|on Value swisstopo, and the GIS User Community

Hi
® Above TMDL Numeric Target - g
N
L Low ;17 0 800 1600

Data from: Bight '03, Bight '08, ABCéAnnuaI Reporting), 2008
MdR Sediment Characterization Study, and MdR Toxice TMDL Monitoring Feet

Figure 5. Marina del Rey Harbor Sediment Lead Concentrations, 2002 to 2013
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Zinc concentrations followed a similar spatial pattern when compared to the copper concentrigiions, w
the highest concentrations in Basin E, the back of Basin D, and Basin B (Figure 6).

Marina

,',\'

Sediment Samples with Total Zinc (TMDL Numeric Target Iénag;ry S.ourtt):e(:j Ejgb Iiigggslglgb:éx

¢ = eoEye, i-cubed, s ) 3
Zinc Results 150 "g/dry g) Getmapping, Aerogrid, IGN, IGP,

© Below TMDL Numeric Target IDW Interpolation Value swisstopo, and the GIS User Community

® Above TMDL Numeric Target -: High:

N
B Low 1 115 0 800 1600

Data from: Bight '03, Bight '08, ABC (Annual Reporting), 2008
MdR Sediment Characterization Study, and MdR Toxics TMDL Monitoring Feet

Figure 6. Marina del Rey Harbor Sediment Zinc Concentrations, 2002 to 2013
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Total PCBs (Aroclors and congeners separately)7V D Q-®D& v also assessed for spatial

patterns within the MdRH. Figure 7 and Figure 8 illustrate the concentrations. Bight monitoring data,
along with the 2008 Sediment Characterization data, used a sum of PCB congeners to calculate total
PCBs. The Toxics TMDL monitoring uses a sum of Aroclors to calculate total PCBs. These two methods
are not directly comparable; in fact, the total PCB results can be quite differemfofégthe results are
presented on two separate maps (Figure 7 and Figure 8). The concentrations of Aroclor total PCBs were
highest in Basin C and Basin E; however, samples exceeded the TMDL numeric target throughout the
MdRH.
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Sediment Samples with Total Total PCBs (Aroclors) (TMDL
PCBs (Aroclors) Results Numeric Target = 3.2 ng/dry g)
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Data from: Bight '03, Bight '08, ABCéAnnual Rngorting), 2008
MdR Sediment Characterization Study, and MdR Toxics TMDL Monitoring
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Figure 7. Marina del Rey Harbor Sediment Total PCB (Aroclor) Concentrations, 2002 to 2013
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Congener total PCB concentrations were highest in the main channel between Basins D and F, in Basin E,
and at the back of Basin C. Some higher concentrations were also detected near the mouth of the harbor
the main channel; however, several samples near the mouth of the MdRH were below the TMDL numeric

target, so the sediments are likely heterogeneous.

Sediment Samples with Total Total PCBs (Congeners) (TMDL  |magery Source: Esri, DigitalGlobe,
PCBs (Congeners) Results Numeric Target = 3.2 ng/dry g)  GeoEye, i-cubed, USDA, USGS, AEX,
’ Getmapping, Aerogrid, IGN, IGP,
o Below TMDL Numeric Target swisstopo, and the GIS User Community

@ Above TMDL Numeric Target -.IDW L“.‘;ﬁ”'g},m" Value

0 800 1600
[ =
Feet

-Low 0.5

Data from: Bight '03, Bight '08, ABC (Annual Re ortmg) 2008
MdR Sediment Characterization Stu y, and Md Toxics TMDL Monitoring

Figure 8. Marina del Rey Harbor Sediment Total PCB (Congener) Concentrations, 2002 to 2013
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Total DDTs are presented in Figure 9. The highest single results were from the main charthel near
mouth of the harbor and Basin E. Results were also high throughout the main channel and into Basins F
and G.

Sediment Samples with Total Total DDTs (TMDL Numeric Imagery Source: Esri, DigitalGlobe,
DDTs Results Target = 1.58 ng/dry g) GeoEye, i-cubed, USDA, USGS, AEX,
. Getmapping, Aerogrid, IGN, IGP,
® Above TMDL Numeric Target IDW Interpolation Value swisstopo, and the GIS User Community
o High © 137
] N

L Low : 1 0 800 1600
Data from: Bight '03, Bight '08, ABC (Annual Reporting), 2008 +
MdR Sediment Characterization Study, and MdR Toxics TMDL Monitoring Feet

Figure 9. Marina del Rey Harbor Sediment Total DDT Concentrations, 2002 to 2013
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Finally, p, S-DDE results are presented in Figure 10 and follow a pattern similar to that obseriatdl f
DDTs. The highest concentrations were in Basin E, Basin G, and near the mouth of MdRH.

Figure 10. Marina del Rey Harbor SedimeQW S ST'"'( &SRQFHQWWDM LR QV WR
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3.3 Summary of Findings by Constituent

Copper xSediment and harbor water copper concentrations are highest in Basin D, Basin E, and to some
extent in Basins B and C; and do not meet Toxics TMDL numeric targets. Stormwater is likely
contributing to the harbor water concentrations in these locations, as well as paint withaclolipays

leaching from boat hulls in the MdRH water. However, preliminary AVS:SEM analyseatadat

copper may not be causing toxicity in the sediments. The MS4 waste load allocations for copper are not
currently met.

Lead +Sediment concentrations of lead are highest near the mouth of the MdRH, in Basins A, and B, and
to some extent, in Basin G. Sediments do not currently meet Toxics TMDL numeric targets. Stormwat
runoff concentrations of dissolved lead are low, although storm borne sediment analysis of stormwat
runoff shows that high levels of lead can be found associated with suspended sediments in stormwater
runoff. However, the storm borne sediment analysis was only based on one event in 2011 and may not be
representative of the annual load.

Zinc +The sediment concentrations of zinc follow a pattern similar to that of copper (highes
concentrations in Basins D and E, and to a lesser extent in Basins B and C) and can also be found at high
levels in stormwater runoff and storm borne sediment samples. However, the storm borne sediment
analysis was only based on one event in 2011 and may not be representative of the annual load.
Currently, the zinc concentrations in sediment do not meet Toxics TMDL numeric targets. Preliminary
AVS:SEM analyses indicate that zinc is not likely causing toxicity in the sedimentd34evaste load
allocations for zinc are not currently met.

Total PCBs +Sediment PCB concentrations are highest in the back basins, particularly Basin E and do
not currently meet Toxics TMDL numeric targets. Fish tissue concentrations for total PCBs do not
currently meet Toxics TMDL numeric targets. Both stormwater and harbor water samplesaalect

part of the Toxics TMDL CMP monitoring are below MDLs for all samples collected, but the MDLs are
above the Toxics TMDL numeric target. The Low Detection Limit (LDL) study results, whibvac

MDLs below the TMDL numeric targets, show that neither stormwater nor harbor water meet tige Toxi
TMDL numeric target. During the storm borne sediment monitoring, PCBs were also at high levels at
MdR-5 (which drains into Basin E). However, the storm borne sediment analysis was only based on one
event in 2011 and may not be representative of the annual load.

Total DDTs +DDTs were recently added to the TMDL; therefore monitoring as part of the Toxics

TMDL has not been conducted. However, assessment of historical sediment data in the MdRH show that
DDTs have been found in levels higher than the Toxics TMDL numeric target. Historic sample$ of DD

in Oxford Basin have also been above the Toxics TMDL numeric target.

p, S-DDE +p,pYDODE was recently added to the TMDL, and follows the same spatial patterns as total
DDTs. The Toxics TMDL numeric targets are not currently met f& - ' (

Chlordane +Sediment monitoring conducted as part of the Toxics TMDL CMP resulted in non-detected
results for chlordane for all samples. However, the MDL used in the analysis is above tdseTTMRIL
numeric target. Historical sediment samples collected in the MdRH such as those collected for the 2008
6HGLPHQW 6WXG\ %LJKW T d&hQréarks atJdélé dbove téToXicd RMOQ

numeric target. The highest concentrations occurred near the mouth of the MdRH. Stormwater, harbor
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water, and the initial special studies analyses also resulted in non-detected results for dioloatlane
samples. Re-analysis of stormwater and harbor water as part of the Low Detection Limit Silidy ne
low detections of chlordane. Methods for estimating total chlordane may vary between ahdiEs)se
discrepancies in the estimation of total chlordane. Findings regarding the sources and amounts of
chlordane present in the MdRH remain inconclusive.

Bacteria £Bacteria TMDL monitoring has been conducted in the MdRH since 2007 at nine locations.
The TMDL has three compliance seasons, summer dry, winter dry, and wet weather. Currently, the
MdRH is not consistently meeting the single sample or geometric mean sample Bacteria Towiblall
exceedance day targets. The highest proportion of exceedance days occurs at MdRH-5 and MdRH-7
(Basin E). However, during winter dry weather the highest proportion of exceedance days occurs at
MdRH-1, MdRH-2, and MdRH-3 (Basin D at Marina Beach). Historical source identification studies
have pointed toward birds as the greatest contributor to bacteria concentrations in the MdRH.
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4.0 WATER BODY- POLLUTANT CLASSIFICATION

In accordance with the MS4 Permit, Section VI.C.5.a, water-body pollutant combinations were classified
into one of the following three categories (Table 13):

1. Category 1 (Highest PriorityxPollutants with receiving water limitation or water-quality-based
effluent limits (WQBEL) as established in Part V1.E and Attachments L throughhie dM3$4
Permit.

2. Category 2 (High Priority)xPollutants in the receiving water that are listed as §303(d) and for
which MS4 discharges may be causing or contributing to the impairment.

3. Category 3 (Medium Priority}Pollutants with insufficient data to list as 8303(d) but which
exceed receiving water limitations contained in the MS4 Permit and for which MS4 deshar
may be causing or contributing to the exceedance.

4.1 MdR WMA Pollutant Classification

Category 1 (highest priority) pollutants are defined by the MS4 Permit as those corsstitaehave

been addressed with receiving water limitations or WQBELS established through a TMDL. The Toxics
TMDL, as described in Section 2.2.3, establishes waste load allocations for chlordane, totadtaCBs, t
DDTs, p-p'-DDE, copper, lead and zinc. In addition, the TMDL establishes numeric targets for dissolved
copper and total PCBs in the water column in MdREla result of the establishment of the TMDL for
these constituents, they are classified in accordance with the MS4 Permit as Category 1 pollutants for
MdRH (Table 13).

The Bacteria TMDL as described in Section 2.2.2 established numeric bacterial compliancéotargets
fecal coliform,Enterococcusand total coliform in MdRH. As a result of the TMDL, these constituents
are classified in accordance with the MS4 Permit as Category 1 pollutants for MdR (Table 13).

Table 13. Waterbody +Pollutant Classification

Waterbody | Pollutant | Classification
Dissolved Copper Category 1
Copper Category 1
Lead Category 1
Zinc Category 1
Total PCBs Category 1
Marina del Rey Harbor Total DDTs Category 1
p,p DDE Category 1
Chlordane Category 1
Fecal coliform Category 1
Enterococcus Category 1
Total coliform Category 1
Ballona Lagoon/ Venice Canal | None known None
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Ballona Lagoon is the only waterbody other than MdRH that falls within the MdR WMA. However, there
are no available data concerning the receiving water or discharges to the receivinGatatory 2
constituents are defined in the MS4 Permit as pollutants in the receiving water tisa¢das §303(d)

and for which MS4 discharges may be causing or contributing to the impairment. DieldgB0i3(e)

listed constituent for MdRH (Table 4), however the EPA made a finding of non-impairmensfor thi
constituent so it will not be considered a Category 2 pollutant.

Category 3 constituents are those pollutants with insufficient data to list as §303(d) but whidh excee
receiving water limitations contained in the MS4 Permit and for which MS4 dischargdsernaysing or
contributing to the exceedance. The data evaluation did not result in any constituegntdassified as a
Category 3 constituent.
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5.0

POLLUTANT SOURCE ASSESSMENT

A pollutant source assessment was carried out to identify potential sources of Categ8mpollutants.

5.1 Harbor-Based Sources

Likely sources of bacteria, copper, lead, zinc, total PCBs, total DDTSDBH], and total chlordane that
have been identified within the MdRH include the following:

f

Boats Several studies attributed the higher metal concentrations found in the main channel and in
the mouths of each Back Basin as being sourced from maritime activities. Anti-foulipgr-cop

based hull paint was specifically identified as a source of higher copper in the MdRolirce

is being addressed through the revised Toxics TMDL.

Legacy SedimentsSeveral studies have characterized the unconsolidated and consolidated
sediments of the harbor and found higher concentrations of metals, PCBs, chlordane, and DDT.
Disturbance of these sediments could cause re-suspension in the water column and transport to
other areas of the MdRH.

Boone Olive Pump Station During wet weather, this site was identified as a source of fecal
indicator bacteria contributing to higher bacterial loads to Basin E.

Oxford Basin: This water body was identified as a potential source of metals and bacteria in a
number of studies conducted prior to the installation of dry weather diversions. Assessment
within Oxford Basin in 2010 during dry and wet weather suggested that Oxford Basin was not a
significant contributor of pollutants (particularly metals). Dry-weather bactentributions from
Oxford Basin appear to have decreased with the construction of the dry-weather diversions. The
Oxford Basin Low Flow Diversion (LFD) came online in January 2009 and the Washington and
Thatcher LFD in December 2006. Further Best Management Practices (BMP) evaluation may be
required to assess the effectiveness of the diversions. During wet weather, Oxford Basanhas
found to contribute to bacteria concentrations in Basin E. Oxford Basin is currently undergoing a
restoration, which will potentially improve water quality in Oxford Basin.

Natural Sources Birds have been found to be a significant source of fecal indicator bacteria to
MdRH. Within the unincorporated areas of the county the impact of this natural source can be
limited through structural BMPs such as bird controls, nonstructural BMPs, and bird waste
management programs.

5.2 Watershed-Based Sources

Likely sources of bacteria, copper, lead, zinc, total PCBs, total DDTSDBH], and total chlordane from
the watershed to the MdRH include the following:

f

Stormwater Runoff: Stormwater monitoring conducted under the Toxics TMDL has shown that
copper, lead, and zinc are being transported into the MdRH during storm events. Storm borne
sediment monitoring has shown that chlordane and PCBs are transported by suspended sediment
in stormwater. However, the storm borne sediment analysis was only based on one event in 2011
and may not be representative of the annual load.

Residential Contributions: Use of certain building materials can contribute loads of copper and
zinc (from structures such as roofing materials, gutters, and fencing) through urban runoff. Non
stormwater discharges such as over-irrigation and wash water can provide a transport mechanism
for pollutants and provide a reservoir for bacteria growth and/or regrowth in soilsealt&4.

Control of these sources may include structural solutions, such as aggressive streeirand park
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lot sweeping, covering and containing trash, proper recycling of yard waste, controlled/reduced
pesticide and fertilizer applications, and additional nonstructural solutions, stacheted
educational and enforcement programs for irrigation and washing activities and/oefaciliti

f Commercial Contributions: Certain commercial practices, including poorly managed restaurant
wash-down and trash storage, can impact water quality. These facilities may alsbiadsact
and their waste may contribute to bacterial concentrations in MdRH. Management actions could
include targeted trash inspection programs to correct pollutant loading activitiedjadteca
improve housekeeping and trash containment and cover activities, and bird exclusion devices.

f Atmospheric Deposition Atmospheric deposition of metals has been found to be a significant
source of copper (brake pads) and zinc (brake pads and tires). Improvements to loads from these
sources can be achieved through true source control activities, such as the Brake Pad Partnership
and product substitution and structural solutions, such as targeted aggressive street and parking

lot sweeping.

f Anthropogenic Fecal SourcesFecal sources can include poorly contained pet waste, bird
attractants (e.g., open trash receptacles), and public restrooms. Another key anthropogenic source
may be the illegal dumping of boat waste into the harbor. Solutions may include outreach
regarding pet waste, RV waste and boat waste disposal, enforcement programs, trash inspection
programs, targeted restaurant inspections, and containment of wash-down water used for
restroom facility cleaning.

5.3 Summary of Sources per Contaminant

Multiple monitoring programs and special studies have sought to assess conditions in the MdRH. This
section presents the interrelationship of the findings of these multiple studieasrofezonstituents,
potential sources, and potential data gaps.

A summary of the identified constituent sources from key studies is presented on Table 14.

Table 14. Key Study Findings+Attributed Sources

Study

Bacteria TMDL Non-Point Source
Study

Bacteria

Oxford Basin, birds, and
some anthropogenic source

Metals ‘

Not tested

Chlordane, PCBs, and

DDTs
Not tested

0G5+ ORWKHUTV %HD
Basins Bacteria Indicator TMDL
Compliance Study

Birds and some
anthropogenic sources

Not tested

Not tested

MdRH Annual Reports

Oxford Basin

Copper based boat hull pair
legacy sediments, and
stormwater runoff

Boat hull paint, legacy
sediments, and
stormwater runoff

MdRH Sediment Characterization
Study

Not tested

Boats, legacy sediments,
and stormwater runoff

Boat hull paint, legacy
sediments, and
stormwater runoff

Oxford Basin Sediment and Wate

Natural levels observed

Low concentrations observe

Low concentrations

Quality observed
%LIKW u Not tested Boats, legacy sediments Boats, legacy sediments!
%LIKW u Not tested Boats, legacy sediments Boats, legacy sediments
Toxics TMDL Monitoring Not tested Boats, legacy sediments, Boats, legacy sediments
residential contributions, and stormwater runoff
commercial contributions,
and stormwater runoff
Toxics TMDL Special Studies Not tested Boats, legacy sediments, Boats, legacy sediments

residential contributions,
commercial contributions,

and stormwater runoff

and stormwater runoff
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5.3.1.1 Chlordane, PCBs, and DDTs

The pesticide chlordane was widely used for food crops and lawn care until 1978 when use was limited to
termite control. In 1988 chlordane use was banned in the United States. Assessment of sediment in
MdRH found concentrations of chlordane to be highest in the main channel, near the mouth of the harbor.

Before DDT was banned in 1972, large DDT releases occurred during agriculture or vector control
applications. Emissions could also have resulted during production, transport, and disposal. DDT was
released to surface waters for vector control or as a result of dry and wet deposition fronosipheite

or direct gas transfer. DDTs can be released to the soil during spraying operations from chidéetabr i
releases during manufacturing, formulation, storage, or disposal. Another potential source of DDT
contamination in sediment is the Palos Verdes Shelf (PVS), because contaminated sediment near an
outfall can act as a source of contamination to a distant part of a water body. Fish exposed to the PVS
sediments may bioaccumulate PCBs and DDTs, and when captured in the MdRH, have high levels of
these pollutants although there is a potential that this exposure may not have occurred in the MdRH. DDT
and its metabolites may be transported from one medium to another by the processes of solubilization,
adsorption, remobilization, bioaccumulation, and volatilization. It can also be transported by currents,
winds, and diffusion.

From 1947 to 1983, Montrose Chemical Corporation manufactured DDT at its plant near Torrance, CA.
The plant discharged wastewater containing the now-banned pesticide into Los Angeles sewers that
emptied into the Pacific Ocean off White Point on the PVS. The DDT manufacturing process also

resulted in groundwater and surface soil contamination on and near the Montrose plant property. It is
estimated that more than 800 to 1,000 tons of DDT were discharged between the late 1950s ayd the earl
1970s. Several other industries also discharged PCBs into the Los Angeles sewer system that ended up on
the PVS by way of outfall pipes. The PVS site is defined by the large area of DDT- and PCB-

contaminated sediment on the ocean floor. The contaminated sediment deposit is thin, 2 inches to 2 feet
thick, and covers several square miles. The most contaminated sediment is buried under a layer of cleaner
sediment whose surface concentrations of DDT and PCB have dropped over time.

Prior to the use of copper and tributyltin as anti-fouling paints, PCBs were used in boat hull {zain
possible that historical contamination from boat hulls may be contributing to high levels sfifPtbB
Back Basins.

5.3.1.2 Metals

The results of most sediment studies conducted in the MdRH found copper and zinc concentrations to be
highest in the Back Basins. Lead concentrations were highest in the main channel. The sources of these
metal were generally identified as maritime activities (e.g., hull leachate), disdhamgstorm drains

into the receiving water, and atmospheric deposition.

The Oxford Basin Sediment and Water Quality Characterization (Weston, 2010a) provided iimgights
the potential for the Oxford Basin to act as a reservoir and potential source forinargdrsediments
entering Basin E. The results of the study indicated low concentrations of metals, excepiratanthi
lead, suggesting that resuspension of sediments in Oxford Basin is not likely to be afsmetedsan
Basin E.
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5.3.1.3 Fecal Indicator Bacteria

Water quality has been comprehensively assessed throughout the MdRH as special studies and as part of
continuous monitoring programs. As a result of these studies, a number of constituent sources have been
identified.

Assessments of bacterial contributions to Basin E were consistent among the majority o, prifect
the Oxford Basin and Boone Olive Pump Station identified as a source of bacterial loads during wet
weather. The most recent study did not indicate that Oxford Basin was a predominant cotaributor
bacteria concentrations in Basin E during dry-weather flows (the Oxford Basin Sediment and Water
Quality Characterization [Weston, 2010a]). This study was undertaken after thatiostalf a dry-
weather diversion into the Oxford Basin.

In the bacterial source identification study (Weston, 2007), birds were identified as a key tamtribu
throughout MdRH and management actions targeting this source were recommended (Figure 11).
Anthropogenic sources and transport mechanisms included boat-related maintenance activitied, trash a
food waste, washing activities (restaurants, restrooms, parking areas, and buildings), lagdsedphe

MS4. Another key factor in the presence of bacteria within MDRH is the limited flow through th@marin
waters. This lack of circulation increases the potential for bacterial reservoirs td lobations such as

pier supports and boat hulls. These locations are also prone to limited ultraviolet (UVatmmetrd
subsequently allow increased microbial longevity.

Bacterial concentrations in sediments were found to be very low in all studies, sugtpegtingrina
sediments do not act as a significant reservoir of fecal indicator bacteria.

Figure 11. Ribotyping Results for Wet Weather and Dry Weather (Weston, 2007)
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5.4 Prioritized Sources

Based on the source assessment, the issues within the MdR watershed were prioritized and sequenced in

accordance with section VI.C.5.a.iv of the MS4 Permit (Table 15). As specified in the MS4 ferm
highest priority is assigned to those pollutants with TMDLs according to the foljowiteria:

a. Controlling pollutants for which there are established WQBELS, or receiving water
limitation with interim or final compliance deadlines within the current MS4 Reemm,
or whose TMDL deadlines have passed without achieving the limitations,

b. Controlling pollutants for which there are established WQBELSs or receiving water

limitations with compliance deadlines (interim or final) between September 6, 2012 and

October 25, 2017.

The second highest priorities are established for pollutants for which receivingimétgidns are
exceeded, or impairment is implicated as a result of discharges from the MS4. For purposes of the
prioritization, third priority will be attributed to controlling pollutantsttvirMDL compliance dates

beyond the term of the MS4 Permit.

Table 15. Prioritized Sources

Priority ’Waterbody‘ Pollutant ‘ Priority Sources*

Compliance Deadlines

1a MdRH Back| Bacteria (dry| Birds, anthropogenic | March 18, 2007 final Summer and Winter
Basins weather) sources dry.
Copper Boats, residential, March 22, 2016 interim sediment allocatior
PP stormwater runoff met. Final compliance March 22, 2018.
Legacy sediment, March 22, 2016 interim sediment allocatior
Lead stormwater runoff . .
. met. Final compliance March 22, 2018.
(suspended sediment)
. Commerqal March 22, 2016 interim sediment allocatior
Zinc contributions, . .
met. Final compliance March 22, 2018.
stormwater runoff
1b MdRH Back PCBS I;S)%?ncxasticrjmﬁg;f, boatt 1 rch 22, 2016 interim sediment allocatior]
Basins . met. Final compliance March 22, 2018.
(suspended sediment)
DDTs Legacy sediment, March 22, 2016 interim sediment allocatior
stormwater runoff met. Final compliance March 22, 2018.
" DDE Legacy sediment, March 22, 2016 interim sediment allocatior
P.p stormwater runoff met. Final compliance March 22, 2018.
Legacy sediment, March 22, 2016 interim sediment allocatior
Chlordane | stormwater runoff

(suspended sediment)

met. Final compliance March 22, 2018.
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Table 15. Prioritized Sources

Compliance Deadlines

Priority ‘Waterbody’ Pollutant ‘ Priority Sources*

MdRH Back

Bacteria (wet|

Birds, stormwater
runoff, anthropogenic

July 15, 2021 final wet weather and

Basins weather) SOUICES geometric mean.
Copper Boats, residential, March 22, 2019 interim sediment allocatior
PP stormwater runoff met. Final compliance March 22, 2021.
Lead Isj:)gr?ncvzaiiglrrgsg;fl March 22, 2019 interim sediment allocatior
(suspended sediment) met. Final compliance March 22, 2021.
Zinc ccgr:FrriE?J:i%ﬁls March 22, 2019 interim sediment allocatior
3 stormwater rl,moff met. Final compliance March 22, 2021.
MdRH Legacy sediment, boat

Front Basing

PCBs

stormwater runoff
(suspended sediment)

March 22, 2019 interim sediment allocatior
met. Final compliance March 22, 2021.

Legacy sediment,

March 22, 2019 interim sediment allocatior

DDTs stormwater runoff met. Final compliance March 22, 2021.
" DDE Legacy sediment, March 22, 2019 interim sediment allocatior
P.p stormwater runoff met. Final compliance March 22, 2021.
Legacy sediment, March 22, 2019 interim sediment allocatior
Chlordane | stormwater runoff

(suspended sediment)

met. Final compliance March 22, 2021.

*Although stormwater is not a primary source of pollutants it is a caneymechanism and is treated as a point
source for purposes of the Toxicity TMDL.
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6.0 STRUCTURAL AND NON-STRUCTURAL CONTROL MEASURES

The development of the MAR EWMP requires the identification of optimal combination of control
measures necessary and sufficient to meet WQBELs and Receiving Water Limitations (RWLH)eset
MdR Bacteria TMDL, Toxics TMDL (modified in 2014), and 2012 MS4 Permit, thus, reducing the
impact of stormwater and non-stormwater runoff on receiving water quality.

BMPs are generally classified as structural and non-structural or institutional BMPs. StiBletBsacan

be further categorized into distributed and centralized. Minimum Control MeasugMire a subset

of non-structural BMPs. These are classified as planning, enforcement and inspection, monitodag, sour
control, and Public Information and Participation Programs (PIPP) (i.e. education, outreach, and
incentives).

The purpose of this section is to summarize structural and non-structural BMPs alre&elyt,iplehned
BMPs that are not yet online, customization measures to improve existing BMPs, as walhtal petw
structural and non-structural BMP opportunities within the MdR area under iggigtion of the MdR

EWMP agencies. The information presented in this section was compiled from the various Notice of
Intents (NOIs), Time Schedule Orders (TSOs), MdR Bacteria and Toxics Implementati®on &idn
information submitted directly by the MdR EWMP agencies for the purpose of this EWMP development.

The BMPs are listed in Table 16, Structural BMPs, and Table 17 Non-Structural BMPs. €hdisalthe
control measures with their general types, date implemented, status, responsible agency, dptive desc
summary, followed by proposed potential customization to improve the existing BMPs, which will be
further developed in the EWMP process. The locations of the existing structural controlemeaten
applicable, are shown in Figure 12.

Participating agencies are continuing to implement the MCMs required under the 2001 MS4 Permit.
Applicable new MCMs will be implemented by the time the EWMP is approved by the Regional Board.
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Figure 12. Existing Structural Control Measures within MdRH Boundaries
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7.0 CONTROL MEASURE PERFORMANCE ANALYSIS

Although the performance of any given BMP is difficult to predict without a detailed eieal@ditdesign

and site characteristics, monitoring program, and analysis methodology, there are many studies that may
provide some useful generalizations for BMP efficiencies. Numerous studies, national resodrces,
methodologies that focus on the assessment of BMP performance and selection process were reviewed in
the development of this, and the following, sections. These resources include the International BMP
Database studies and guidelines, the National Pollutant Removal Performance Databasasas well

studies and guidance documents performed across the nation.

The first subsection (7.1) provides a summary of the considerations associated witlcese pf BMP
performance assessment and affecting the comparisons between BMP-type application and among
different BMP types. The next subsection (7.2) presents the efficiency calculation methods used in the
comparison with their limitations, followed by (7.3) the compilation of available BMi®pesince

analysis studies and databases results and the generation of BMP performance efficiencisdilging
available reported data for Southern California and (4) comparison of the BMP performance data from the
compiled and calculated information. This information will be used in the generation of a non-

guantitative effectiveness and performance comparison matrix for the various BMP strategies, in
accordance with the following sections.

7.1 Terms Definition

To describe the level of treatment achieved and how well a device, system, or practicesmeals, it
three terms are usually employed: (a) performance, (b) effectiveness, and (c) efficierseytefims are
defined, respectively, as a measure of how well a BMP system (a) meets its goals for stohrawker t
BMP is designed to treat, (b) meets its goals in relation to all stormwater flows, ¢(a)eiepollutants.

The focus of this control measure performance analysis is to determine the effifigadpus BMP
types, through a quantitative percent removal metric, noting that efficiency does nat edighe
aspects relating to performance and effectiveness, but allows evaluation of thetaiB¥P to meet
any regulatory goals based on percent removal.

Performance and effectiveness metrics can be generated by developing a ranking matrix comparing non-
guantitative measures such as volume reduction benefit, operations and maintenance (O&M) needs,
failure potential, sensitivity to site conditions, applicability for a certain landoasential for thermal

increases, and groundwater contamination.

7.2 Factors Affecting Performance Comparison

The performance, efficiency, and effectiveness of a structural BMP, where, genefally ginfl outflow

of a treatment type BMP can be monitored, varies by design differences, operational and maintenance
approaches, pollutant, different input concentrations, storm characteristics (suchadisaramint,

rainfall density, antecedent weather), and age.

Structural BMP performance is dependent on many design and site-specific details. Specific
characteristics of regional climate, soil type, BMP-specific engineering details, oensine programs,
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even if reported, cannot be accurately incorporated in the quantitative assessment and corfiparison o
single BMP type or across the different BMP types.

It is equally important to consider the size and land use of the contributing drainage atbas winectly
related to the pollutant loading and initial concentrations generated by a storm eitlemho#! BMPs,
efficiency decreases with smaller influent concentration. If the inflow pollutant cwatien is very low,

a low or negative removal percentage can be recorded because limited performance potential can be
achieved by the BMP. In addition, stormwater quality varies during a storm event, from event to event at
the same site, and between sites of the same land use. In addition, as the concentration approaches its
analytical detection limit, the effect of the variability of laboratory techniquesrbes more significant.

For high influent concentrations, a negative efficiency may be due to resuspension of pollutamgea ch

in pH that dissolved precipitated or sorbed pollutants, or erosion of the basin side.

Another important factor affecting the reported or actual performance of a BMP lies in thatadgsoci
monitored storm event characteristics. For example, studies with few or no major storm events may report
low removal efficiencies because both influent and effluent concentrations were low. In additioa, a larg
number of storms must be monitored to statistically discern a difference in performance among BMPs.

In addition, note that different programs collect different analytes at different fregsieBeen when

studies are similar, inconsistencies in sampling and assessment methods can yield widelly differen
efficiencies. For example, several categories of BMPs can be effective at reducing the overall runoff
volume, hence the associated pollutants loads, which would not be accounted for if only concentrations
are being monitored.

The statistical analysis results comparing performance efficiencies of diffévdhtypes should be

examined with an understanding of the caveats associated with the data limitations. Whereas the use of
BMPs is continuously increasing in Southern California and across the nation, and the monitoring and
reporting requirements are increasing, the number of monitoring studies is still limiteghyrcases,

reported monitoring information is just used for compliance purposes and not further analyZdé for B
efficiency information. Across the various BMP categories, the range of data regarding concentrations,
loads, or percent removal for a particular pollutant is generally high, resulting in aifeegende

between the lowest and highest removal efficiencies. The greater the range, the less configgsda the

the median and average removal efficiency.

Finally, the effect of infiltration and the resulting volume reduction cannot be ignored whparaagn
BMPs. A higher concentration in the effluent of a BMP with high infiltration compared to another simila
BMP with limited or no infiltration is not indicative of a lower performance becawsttmer is

associated with lower loads from lower flows, thus yielding higher efficiency.

7.3 Analysis and Results

The efficiency of stormwater structural BMPs can be evaluated in a number of ways (tbelisti

description of these methods are beyond the scope of this document). The two most common computation
methods are event mean concentration (EMC) efficiency ratio (ER) and mass balance or loads
summation, where pollutant removal efficiency, usually represented as a percentage, speciicatly ref

the pollutant reduction from the inflow to the outflow of a system. As a general rule, the cathmentr

based technigue often results in slightly lower performance efficiencies than the load-basgddechni
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7.3.1 EMC Efficiency Ratio

The ER is defined as the percent reduction of the average inflow and outflow EMC of polluéaras ov
period of time.

.4 | #RAN=CA) (¥ #RAN=C A ddhac
#RAN=CAys0¥%ae

This method weights EMCs from all storms regardless of their magnitude such that a high comeentrati

high volume event (higher loads) has weight equal to a low concentration, low volume (lower loads)

HYHQW 7KXV 3FOHDQHU" ZDWHUVKHGY UHFRUG ORZRI@ SHUIRUPDGC
generally minimizes the difference between EMC and mass balance calculations). It also doesinbt acc

for storage capacity. Also, using this method, efficiency can vary depending on whether effi@sncy

based on average EMCs or an average of efficiency of each storm event.

7.3.2 Summation of Loads

The Summation of Loads (SOL) approach defines efficiency as the ratio of the summation of all incoming
loads to the summation of all outflow loads, where loads are calculated as the product of the EMC by the
corresponding volume.

5QI . Ks@RE5Q!1 . Kz@6kae
5Q1 .K5@RQae

This method assumes that the removal of a constituent of concern is most relevant over an entife period o
analysis, such as yearly. Generally, a small number of large storms dominate efficiency. éthtbds m

some data points without a corresponding inflow or outflow flow volume cannot be used. This is not the
case for the ER method because it is volume independent.

51. L

7.3.3 International BMP Database

The International BMP Database (WERF et al., 2013) was used to calculate BMP performance
percentages for the toxic metals copper, lead, and zinc, in addition to fecal cahidtotal suspended

solids (TSS). For each BMP type, every BMP site concentration and/or volume was averaged and/or
summed for every storm event, for each reported pollutant inflow and outflow concentratenént

outflow volume. The ER and SOL were then calculated using these averages as percentage change values.
The process was performed on data filtered on the national level (USA), California Stat€Agveind
Southern California (SOCAL) using San Diego, Orange, Los Angeles, Ventura, and Riverside counties.
The number of events used, resulting mean, median, minimum, maximum, first quartile, and third
guartiles, for each BMP category, for the USA, CA, and SOCAL are compared in Table 18. This analysis
is based on pollutant reduction and does not consider volume reduction. The BMP database publications
reported that normally-dry vegetated BMPs (filter strips, vegetated swales, bioretentiorassnthgd
detention basins) appear to have substantial potential for volume reduction on a long-term thasis, on
order of 30 percent (%) for filter strips and grass-lined detention basins, 40% fos\gedss, and greater

than 50% for bioretention with underdrains. Bioretention facilities without underdrairid b®expected

to provide greater volume reduction.
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7.3.4 National Pollutant Removal Performance Database

The National Pollutant Removal Performance (NPRP) Database was developed by the Center for
Watershed Protection (CWP, 2007). It includes a total of 166 studies published through 2006. The data
were statistically analyzed to derive the mean and quartile removal values for the majsrofroup

stormwater BMPs for copper, zinc, bacteria, and TSS among others. The data did not include lead.
Whenever possible, SOL were used. When more than one method was used to calculate pollutant removal
in a specific BMP study, SOL were entered into the database rather than ER. Averages were not reported.
The NPRP efficiencies for TSS are summarized in Table 18.

In selecting a BMP performance efficiency assumption, the 75-percentile removal efficiency should be
used, rather than the median. Use of the median may lead to design standards that aim to the middle range
of performance, and thus to BMPs showing a mediocre performance. The number of storm events, and

the average, median, minimum, maximum, first quartile, and third quartile results for each telythtyca

are listed in Table 18 for the data obtained from the BMP Database for Southern Califorfoeni€ali

and the USA, as well as the NPRP database. Figure 13 was generated as an example to demonstrate the
wide range of variability in TSS removal efficiencies in the following areas: (&pgriihe methods used

to calculate efficiencies, (2) among the different BMP categories, and (3) and among thet difbenen

events, even with the exclusion of outliers. The figure presents a comparison of the efficadoclated

for Southern California BMP applications, using both ER and SOL.

As expected, manufactured devices display the highest level of variability due to the valitice$
used. The variability is also relatively high for detention ponds, and bioretention strips and swales.
Minimum values often include negative efficiencies, which may be the result of a natural proeess, or
design or operational flaw. In general, filters and infiltration basins showed the bashefés, in

addition to biofiltration (grass strips and grass swales), followed by grass linedatefsorids and
retention ponds.

An assessment of the statistical analysis performed and comparisons of efficiencies developed for
different regions and using different methods, presented in Table 18, will be conducted in oréet to sel
SEHVXWLWHG ™ HIILFIhéh@lBas thisOnAy-be used in the BMP evaluation and selection process
with minimum or controlled risk. A stochastic two-stage modeling approach might be developeddif fo
necessary, to manage risk of non-compliance, with a specified confidence level.
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Comparison of TSS Removal Efficiency by BMP Type
International BMP Database - Southern California Only
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Figure 13. Comparison of BMP Efficiencies for Southern California (BMP Database)
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7.3.5 BMP Performance and Effectiveness Matrix

A composite average rating score, Effectiveness Factor (EF), will be developed to rank different BMPs
based on a multitude of factors affecting the performance and effectiveness of a BMP, as previousl|
discussed. The scores will be assigned quantitative values, such as -10 through 10, with 10 being the
score for the highest positive aspect and -10 the score of the highest negative aspect of a dertain BM
The scores will be based on the qualitative evaluation of the effectiveness of BMPs indReafont

MdR. Such gqualitative analysis will include factors such as volume reduction, beautification potential,
land needs, associated cost and risk. The BMP specific efficiency estimates, ER or SOL, will be weighted
by the site-specific composite scores, resulting in the EF. The EF will be used to rank the BMP types wit
the highest EF associated with the relatively best performance and effectiveness.

A Cost Effectiveness Metric (CEM) ($/mass reduction/year and/or $/volume reductipmitelbe
developed using the following factors: (1) estimated load removal potential of a cegtEgystr
efficiency measure, in terms of volume reduction/year and mass reduction/year; (2) Gzbi{&) G3)
Life Cycle Cost, ($/Year); and/or (4) Cost associated with drainage areas ($/Acreledibs, such as
rain barrels and roof gardens, will be used in the comparison of various control meategg stra
scenarios.

7.3.6 Evaluation of Nonstructural BMPs

The direct impact of Non-structural non-treatment type BMPs such as aggressive streegsiwaep

source control, enhanced inspections, bird exclusion devices, runoff reduction programs caniigt be eas
guantified with efficiency metrics and require innovative methods to measure effectiveness tioht a
determined through a comparison of inflow and outflow. However, some studies have attempted to
guantify the benefits of nonstructural control measures. Supporting evidence andosilekess,

however, justifying the load reduction apportionment for various nonstructural programs thzt may
implemented within the MdR watershed. Recent pilot studies conducted in Southern California provide a
basis for estimated load reductions. In this section, a conservative approach was adopted to quantifying
the efficiency of nonstructural control measures. It is expected that the estifmatéantial reductions
presented in this section will be increased based on current and future studies for toxics.

When targeted at the actual pollutant source, studies have shown nonstructural solutions, such as
operational source controls, to be very effective at removing the source and therefore reducing
concentrations and/or loads to below regulatory requirements, with the added benefit of beingpighly
effective. The recently approved legislation reducing the concentration of copper in brake pads in
California was achieved through the Brake Pad Partnership that provided scientific data on the impact of
copper from brake pads on water quality in urban areas. This true source control approach will
significantly reduce copper concentrations in most urbanized watersheds, including MdR.

The City of San Diego performed a street sweeping pilot study (Weston, 2010b) to assess the
effectiveness of various street and parking lot sweeping strategies. The study demonstrated that
aggressive street sweeping was effective in reducing metals and pesticide loading and, texddasser
bacteria. The Multi-Pollutant Implementation Plan for the Unincorporated Area of MdRH (LADPW,

2012) used this study to develop a potential mass-based load reduction efficiency, presented in Table 19.
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Table 19. Summary of Nonstructural Control Measures Effectiveness

Nonstructural Program

Range of Potential Load Reductions

Metals £ Metals + Bacteria + Bacteria +
(targeted source) Minimum Maximum Minimum Maximum
Sweepin
(Streert)s/garking Lots) 13% 15% 8.5% 9.5%
Birds + + 7% 10%
Parking garage structures 3% 6% 3% 6%
Restaurants 1% 4% 1% 4%
MS4 catchment/sewage 1% 3% 1% 3%
Runoff reduction 1% 2% 1% 2%
Buildings and construction 1% 2% + 1%
Pet waste * + 1% 2%
Boating community * 1% + 1%
Total 20% 33% 22.5% 38.5%

The estimated effectiveness of nonstructural BMPs for bacteria is based on the Bacteria Non-point Source
Study (NPSS) conducted for MdRH (Weston, 2007). The study showed that avian sources represented
74% of the wet-weather bacterial sources and 66% of the dry-weather bacterial sources.rhbiotr

waste management program was expanded to more aggressively target the recreational areas along the
waterfront through a combination of pollutant removal (street sweeping) and long-term birelnbeteitr

is conservatively estimated that 10% to 15% of this source may be reduced. This typeanih pamgd

potentially result in a 7% to 10% reduction in bacterial load. The study also fourdmivats represent

11% of the wet-weather source and 10% of the dry-weather source of bacterial loading. Ieasiaggr

dog waste management program was implemented across MdRH, it is conservatively estimated that 10%
to 20% of this source could be removed. This type of program is estimated to achieve an approximate
reduction of 2% to 3% of the bacterial load reduction. In addition to birds and canines, the study found
that parking lot wash down activities were the cause for highest bacterial comeestmadasured during

the study; thus targeting parking garages would likely result in comparable reductamteinab and

metals loading. Operational source control measures that reduce urban runoff from sources, such as over-
irrigation and washing activities, will therefore address both toxic constituents arddagtaddressing

the transport mechanism for these pollutants. This type of program could potentiatlinras3f to 6%

pollutant load reduction.

The NPSS collected spot samples from five instances of irrigation runoff, two of wéielcallected at

the entry point to the MS4. Given the freshwater source, runoff from over-irrigation is fhitarpanto

itself, but rather a transport mechanism for other pollutants. A runoff reduction prograrnvevaa g

greater potential for load reduction than buildings and construction sources, pet waste, artththe boa
community because of the higher potential frequency of occurrence and the opportunity to leverage
programs to encourage implementation of BMPs (e.g., cisterns, rain barrels, and green roofs). This type of
program could potentially result in a 1% to 2% pollutant load reduction.

The MdR Toxics TMDL assumed that nonstructural BMPs would be able to reduce loads by 30%
(LARWQCB, 2005). Based on the estimates presented in the Multi-Pollutant Implementation Plan for the
Unincorporated Area (LADPW, 2012), as summarized above and presented in Table 19, the estimated
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total reductions that could be achieved from nonstructural BMPs is approximately 33%; however, the
plan used a conservative load reduction of 25%. For the purposes of the MdR EWMP, a more
conservative percent reduction (such as 10% or 15%) may be assumed and modified based on the
adaptive management process of BMPs observed performance, evaluation and customization.
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8.0 APPROACH FOR CUSTOMIZING EXISTING CONTROL
MEASURES AND IDENTIFYING ADDITIONAL CONTROL
MEASURES

This section presents an approach for identifying and evaluating new, regional, or decentralinéd con
measures or potential customization and/or retrofits of existing control metssurasage wet weather
runoff caused by existing and new development and/or redevelopment.

In accordance with this approach, the MdR EWMP will assess the feasibility of implementingaRegi
BMPs across the MdR watershed. The EWMP will build on the previous TMDL implementation plans;
reevaluate the proposed watershed control measures; identify additional regiecs poomaximize
capture of all non-stormwater runoff and stormwater from tﬁbp%centile, 24-hour storm event; and
identify additional watershed control measures for those areas in the watershed thatecaddotdsed

by a regional project while considering opportunities to maximize multi-benefit soluticarsliregflood
control, water quality, and aesthetics, where possible including public and private facilities.

The primary step in the identification of additional runoff control measures is a needsresge3 he
purpose of the needs assessment is to quantify the type, quantity, and quality of runoff that may require
control.

The first step in the analysis involves the estimation of runoff volume generated in thehaditdihis

may be performed by a multitude of methods such as Modified Rational Method calculations, trend
analysis based on existing monitoring data, or watershed modeling using the Watershed Management
Modeling System (WMMS). One or several of these techniques may be used to estimate the volume of
runoff that will be generated by an"88ercentile, 24-hour storm event for the whole watershed, the
subwatersheds, and/or at parcel level.

The second step in the needs assessment is the water quality analysis. This component consists of
estimating the TSS and associated pollutants loads, bioavailable or otherwise, that are getieeated in
watershed by the corresponding runoff volumes. The loads may be extrapolated from existing monitoring
information in the watershed or using the WMMS-estimated volume results.

Based on the estimated volumes and corresponding pollutants loads characterization, the rureff volum
and/or contaminant loads reductions will be quantified. Comparison of these numbers with the TMDLs,
taking into account the existing control measures, will allow assessment of themadditional control
measures.

After it has been established that additional runoff control measures are neceaddrgss compliance,
alternatives, structural, non-structural, and combinations of both types of control measubes

generated as customization and/or retrofits of existing measures or as new ones, based on site-specific
considerations. Existing control measures that do not address or partially address the water quality
priorities and have proven to present challenges will be evaluated for elimination or custonmzat

order to modify their function and/or increase their effectiveness. This procesxlitle the qualitative
evaluation of non-structural minimum control measures (MCMSs), such as public outreachl mate

industrial inspection frequency, using tools such as surveys of the knowledge base of agency stormwater
staff. Factors such as cost, poor performance, difficult maintenance, resources intensiveness, and
redundancy will be taken into consideration.
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A comprehensive evaluation will be conducted to evaluate a variety of treatment strategieis for t
ability to meet reductions in WLAS; minimize bacteria exceedances for drainage areas in the MdR
watershed; and provide multiuse benefits, which include flood control protection, recreational
enhancements, and stormwater reuse, when possible.

In addition to structural measures, reductions in runoff using source control BMPs will be evaluated (e.g.,
smart irrigation systems, drip irrigations systems, drought tolerant landscaping, ordimfanceneent,

and public education and/or outreach programs). This collective approach will providetartang-

solution for TMDL compliance in the MdR watershed. The nonstructural programs may consist of
expansions of existing programs or may be based on applicable data available or TMDL compliance
recommendations proposed in other reports and special studies.

The analysis will consider a multitude of factors involved in the assessment of sirBdtiR's, including
geology, hydrology, land use, watershed characteristics, drainage area, runoff characteviBtiypelB
and combinations, BMP performance, and associated costs.

Geographic Information System (GIS) analysis will be used to assist as a site selection téotusitn
the availability of public parcels. Only sites within a public ROW or on publicly owned ldhdewi
considered during the identification process.

A BMP optimization matrix will be developed as a comparison tool of different individual Bp&P ty
functionality, with the greatest focus put on their multi-pollutants and multi-benefits ipbténsimilar
assessment matrix will be generated for calculated and compiled performance efficierdifé=r émt

BMP types. A Life Cycle Cost estimation will be prepared for each BMP type and a corresponding dollar
value will be estimated per unit pollutant load reduction and unit volume reduction as an additiorsal mea
to compare the different BMPs. Using these optimization matrices, similar measures witiutet@dlfor

a combination of systems of BMPs in series, on-site and/or regional, and online and/or offline
alternatives.

8.1 Example Regional BMPs

Opportunities for Regional BMPs will be evaluated within and across subwatersheds, with fowis on
multi-benefits potential for capture and reuse of wet weather flows corresponding t8' frer&hntile,
24-hour storm events, for variable drainage areas.

Availability of public land will be the first criteria directing the location idéaéifion and BMP type
selection process. GIS analysis will be used to assist as a site selection tool topdésifal public
parcels.

Where large public areas are available (and applicable), including parks, feasibility of usirgptuese
as capture and reuse Regional BMPs will be evaluated with the corresponding drainage aiied.identif

Soil investigations performed as part of th @R QW\TfV 3DUNLQJ /RW 3URMHFW LQ 0G5
depth around 5 feet near MdRH. However, soil investigatiddR P WKH &RXQW\TV 3DUNLQJ /R\
East of Oxford Basin demonstrate a groundwater depth close to 20 feet, which provides infdtvieion
opportunities in the upstream area of the MdR watershed.

55



Marina del Rey EWMP Work Plan June 28, 2014

In the highly urbanized areas, as is the case for a majority of watersheds in the Los Angeles Region,
where public land is not available, the potential for the capture and reuse of wet weathenayrsf
evaluated for underground storage facilities and green streets application. This mightdadlapioli

areas in Subwatershed 4, under the jurisdiction of the City of Los Angeles. The network of atorm dr

and catch basin in these residential and commercial areas would be evaluated for locations where
underground capture is maximized. Green streets should be designed in conjunction with the evaluations
and captured water would be used to maintain the green streets.

In addition, existing infrastructure will be assessed for potential modifications tonmestheir benefits

as potential Regional BMPs. Examples of these include Boone Olive Pump Plant in Subwatershed 3,
under the jurisdiction of the City of Los Angeles, and Venice Canals and Ballona Lagoon in
Subwatershed 2, under the jurisdiction of the City of Los Angeles and the County.

8.2 Regional BMP Selection Tool

The MdR EWMP will propose measures aimed at targeting multi-pollutants on a regalaalAsc
composite ranking matrix will be generated to prioritize areas of concern based on thisutionsrto

the total watershed contaminant loads. Individual projects will be assigned a relative, frésetd on
priority sources, number of priority pollutants, opportunity to transport to mariresyand/or
opportunities for bacterial regrowth, as determined from past special studies and reporslyGGener
pollutant sources that contributed both bacterial and toxic pollutants will be giveitypriar sources

that contributed to a single type of pollutant. Also, a higher priority will be given to projelctmgu

upon existing programs. Each structural solution will identify the BMP type, goal, description, targeted
pollutant and audience, assessment, and potential methods of measure for effectiveness assessment.
Source identification studies, code modification evaluations, and other baseline projesitsoviaé given
higher priority.

This section provides guidance on factors that should be considered when selecting BMPs for existing,
new development, or redevelopment projects. BMP selection involves many factors such as physical site
characteristics, water quality objectives, multi-benefits potential, aesthetaty, saaintenance

requirements, and cost that provide opportunities for BMPs or constrain BMP selection. Typiesdly, t

is not a single answer but rather multiple solutions ranging from stand-alone BMPs to tréatiment

that combine multiple BMPs to achieve water quality objectives as well as other beméfits slood

control and recreation. A BMP selection decision tree is presented in Figure 14.

It is important to start the following discussion by noting that in the highly urbanized settdRpfthe
availability of public land will be a determining factor in the feasibility opiementation of a structural
BMP. Another very important factor is the fact that the MdR watershed is characterized by a hig
groundwater table and strong tidal influence which decrease in the North Eastern direction in the
watershed. Regional BMPs however are not limited to infiltration BMPs. A collection of distfibu
BMPs, such as green streets, to capture tfie8Eentile, 24-hour storm event would qualify as a
Regional BMP.

Five geological and hydrological characteristics were identified as important in deterthmiiegsibility
of BMP scenarios in terms of BMP type and site selection evaluation. These charactegistagstato
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bedrock, type of bedrock, soil characteristics, depth to water table, and land use. In addition, otker factor
affecting the implementation of a control measure include compatibility with the surrouneiindnealth

and safety, maintenance considerations, cost feasibility, and performance and risk analyatsoihe f

are further discussed below. Existing maps of these five characteristics, when applidiabdeysdd

whenever possible, along with GIS modeling and aerial photography and/or remote sensingihio assist
BMP site and type selection. The integration of surface and subsurface information to map such
parameters will provide more data that are directly relevant in the decision-makingmbedsan and

county planners, engineers and developers, and geotechnical investigators.

1. Type of and Depth to BedrogkBedrock that is commonly fractured, such as shallow dolomite or
limestone, is highly susceptible to contamination. The fractures provide direct and rapid pdtrway
contaminants to reach the water table. Groundwater within sandstone formations is Iggblsusce

because sandstone contains fewer well-connected fractures. Soil and sediment overlying bedrock slows
seepage to the water table. A greater depth to bedrock increases groundwater protectiorh-itve dept
bedrock value limits capabilities and activities on the surface.

2. Soil Type? Soils are classified by the Natural Resource Conservation Service into the four Hydrologic
Soils Groups, A, B, C and D, where As, are generally the deepest, have the smallest runoff potential, and
highest infiltration rate and Ds generally have the greatest runoff potential andildfiltestion rate and

include soils with a permanent high water table, soils with high swelling potential, soils wah@aal or

clay layer at or near the surface, and shallow soils over nearly impervious material. Soils A and B are
well-suited for infiltration-based BMPs such as rain gardens, permeable pavement systems, sand filter,
grass swales, and buffers, often without the need for an underdrain system.

3. Depth to the water tabdeShallow groundwater may limit the ability to infiltrate runoff. In addition,
groundwater quality protection is an issue that should be considered for infiltbased-BMPs. For
example, infiltration BMPs should be avoided for land uses that involve storage or use of mhsrials t
have the potential to contaminate groundwater underlying a site, such as runoff from fuiding sta
materials storage areas. In addition, the deeper the groundwater table, the better the opportunity for
contaminants to be filtered or to degrade before arriving at the water table.

4. Land Useé The land use cover identifies potential areas where regional and decentralized BMP
implementation might be feasible. In addition, it allows the quantification of the degree ofattmmi

and imperviousness, both important factors affecting BMP type and location selection. Space sonstraint
are frequently cited as feasibility issues for BMPs, especially for high-densilipnddo-lot-line

development and redevelopment sites, where there is a limited amount of publicly operated land available
to implement the larger scale projects that would be necessary to capture and/or reuseheipdfhary

focus will be to identify opportunities to retrofit existing conveyance systems, parks, and other
recreational areas with water quality protection measures.

5. Existing Utilities? Utilities are frequently located below ground, which coincides with the feasible
locations for stormwater BMPs. Typically, water and sewer piping, natural gas lines, ahdneland
electrical conduits are located in the public ROW and on individual parcels. BMPs will require
modification to fit into the limited available space without disrupting existingiesi or utilities will
require relocation for BMP installation.
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6. Compatibility with Surroundings Stormwater quality areas can add interest and diversity to a site,
serving multiple purposes. Gardens, plazas, rooftops, and parking lots can become amenities and provide
visual interest while performing stormwater quality functions and reinforcing urban desigrfgr the
neighborhood and community. The integration of BMPs and associated landforms, walls, landscape, and
materials can reflect the standards and patterns of a neighborhood and help to create lively, safe, and
pedestrian-oriented districts. The quality and appearance of stormwater qualiig$asiiiould reflect the
surrounding land use type, the immediate context, and the proximity of the site to important ciac space
The standard of design and construction should maintain and enhance property values without
compromising function. In addition, construction staging should be sited in a way to minimize the effect

of construction mobilization and noise to adjacent tenants

7. Health and Safe®/ Stormwater quality facilities must be designed and maintained in a manner that
does not pose health or safety hazards to the public. The potential for nuisances, odors, and prolonged
soggy conditions should be evaluated for BMPs, especially in areas with high pedestrian traffic or
visibility. Urban areas are heavily populated, which adds to safety concerns when considering potential
BMPs such as ponds, wetlands, and surface sand filters. Open surface systems may require additional
measures such as fencing to ensure public safety and reduce vandalism. Often the only feasible locati
for BMPs in developed areas is underground, which presents more complex maintenance issues that
trigger worker safety requirements. The installation of subsurface BMPs may require maintenance
activities to be performed in confined spaces. Confined spaces have specific entry requirements to ensu
safety that would need to be followed each time BMPs are inspected or maintained.

8. Maintenancé BMPs can be more effectively maintained when they are designed to allow easy access
for inspection and maintenance and to take into consideration property ownership, easemeitis, visibil
from easily accessible points, slope, vehicle access, and other factors. Clear, legally-binding writ
agreements assigning maintenance responsibilities and committing adequate funds for maimtenance a
also critical. Maintenance requirements must be carefully planned and implemented when access to
subsurface BMPs is limited to manhole openings or requires the removal of grates and panels. Subsurface
BMPs may be considered confined spaces and require additional measures to ensure safe access for
inspection or maintenance. As a result of these potential restrictions and/or additional mBa&Rres,
technologies that require maintenance on an annual or semiannual basis are often preferred to those
requiring more frequent maintenance. Difficulty in performing the maintenance (increased &fi@itp

can increase the cost of the required maintenance.

9. Watershed Characteristicd he contributing drainage area is an important consideration both on the
site level and at the regional level. On the site level, there must be a practical minieéon sértain
BMPs related to the ability to drain and treat the associated runoff over the requiredrarair the
regional level, there must be a limit on the maximum drainage area for a regional tacifgure

adequate treatment of rainfall events. In addition, in a highly urbanized setting, small dregaagnd
undefined outfalls limit the number of treatment strategies that can be used to treaagtommoff.

10. BMP Categories BMPs can be categorized based on their functionality (Storage versus conveyance)
and design strategy (stand-alone versus in series; online versus offline). Storage-based BNHE°s provi
volume reduction benefits and include bioretention and/or rain gardens, extended detention or dry basins,
sand and/or media filters, constructed wetland ponds, retention or wet ponds, and permeable pavement
systems. Conveyance-based BMPs include grass swales, grass buffers, constructed wetlands channels,
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and other BMPs that improve quality and reduce volume but only provide incidental storage. Ideally, a
combination of conveyance-based and storage-based BMPs can be used to allow the implementation of
multiple benefits BMPs. Given the natural variability of the volume, rate and quality of stormwater

runoff, and the variability in BMP performance, using multiple practices in a treatment trdinkbat

together complementary processes can expand the range of pollutants that can be treated and increase the
overall efficiency of the system for pollutant removal and provide system redundancy; also, the land
requirements for a combined facility are lower than for two separate facilities. In addition, BiP&em

designed to be online such that all of the off-site runoff from the upstream watershed and site runoff i
intercepted and treated by the BMP. Locating BMPs offline requires that all on-site catchmeefibarea

though a BMP prior to combining with flows from the upstream off-site watershed.

11. BMP Performanceé BMP performance evaluation is not required for Regional BMPs, except to the
extent that they capture the 24-houl" @rcentile storm. Performance of various BMPs depends on
numerous factors, such as BMP type, design, site, storm characteristics, monitoring methodology,
performance measures, and pollutant loadings. A comparison of available performance data is presented
in Section 7.3.5 above. It is important to note that a wide range of reported effectiveness datat exist t
varies widely between and among different BMPs.

12. Cost Estimateks Cost effectiveness is an essential component in BMP planning and selection,
especially with the stricter regulations and leaner budgets imposed on stormwater neaih@gegnams.

Life cycle cost (LCC), which refers to all costs that occur during the economic life of a projeat, Iséoul
optimized. Generally, the components of the LCC for a constructed facility include construction,
engineering and permitting, contingency, land acquisition, routine operation and maintenance, and major
rehabilitation costs minus salvage value. It is also recommended that the cost of administering a
stormwater management program be included as a long-term cost for BMPs. One method to assess and
compare the LCC of various BMPs is to use the net present value (NPV) of the whole life costs of the
BMP(s) implemented, the average annual mass of pollutant removed, and the average annual volume of
surface runoff reduced to compute a unit cost per pound of pollutant or cubic feet of runodemer

the economic life of the BMP.

13. Risk AssessmehtA risk assessment will be conducted for the selected BMP systems by evaluating
estimated reduction efficiencies, treatment capacity, whether or not a BMP can be integrated with othe
BMPs, likelihood of failure, and ease of adaptive customization.

14. Other Factors California Environmental Quality Act (CEQA) environmental consideration not listed
above include cultural resources, greenhouse gas emissions, and air quality and traffic will be
preliminarily assessed for potentially significant impact to identify permittingoatehtial mitigation
requirements at this early assessment phase

The diagram presented in Figure 14 depicts the iterative multi-stage nature of the BMéhsglecess
necessary to ensure the optimal BMP strategies combinations are selected while accounting for the
complex relational dynamics between the different BMP selection considerations, suchréskcast]
effectiveness.
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9.0 REASONABLE ASSURANCE ANALYSIS

A key element of the MR EWMP will be the Reasonable Assurance Analysis (RAA). The purpose of the

RAA is to quantitatively demonstrate that the proposed control measures designed in the BWMP wi
SDFKLHYH DSSOLFDEOH :4%(/V DQG RU 5:/V ZLWK FRPSOLDQFH GHD
C.5.b.iv.(5) of the 2012 MS4 Permit). The RAA requires the development of a modeling process to

support the selection of BMPs as well as an adaptive customization and scheduling process to

demonstrate and address compliance with the MS4 Permit. The RAA for the MdR watershed wyll compl

with RAA guidelines provided by the LARWQCB to the extent practicable and applicable to the

watershed.

The following sections describe the modeling tool selection justification and model catifigur

processes. They also describe the BMP adaptive selection methodology, including selection of BMP types
and evaluation of their effectiveness, their pollutant removal potential, locatiomzaiton, and risk

evaluation and cost minimization, as well as implementation scheduling to address confoimity wit
compliance milestones.

9.1 Modeling Tool Selection

The MdR EWMP agencies have selected the Los Angeles County WMMS as the model to be used for the
development of the MR EWMP, as allowed by the corresponding MS4 Permit.

WMMS is a computer-based decision support system developed by LACFCD for all major watersheds
within the County to simulate hydrologic and pollutant generation and transport psocBEss model

results help identify cost-effective pollution reduction measures to address umb#frand stormwater
guality issues and TMDL implementation planning. WMMS provides a tool for future plannmgltf
benefit projects involving water quality, flood control, water conservation, and open space dewnelopm

The WMMS expands on the USEPA watershed and BMP selection optimization models, Loading
Simulation Program in C++ (LSPC) and the System for Urban Stormwater Treatment and Analysis
Integration (SUSTAIN) model.

WMMS will be used for the MdR watershed to support the estimated current loadings and tleel requir
load reductions that will be used to set targets and/or goals for selected BMPseaastedananagement
strategies, and to demonstrate that the activities and control measures identifiedaed sethe MdR
EWMP will achieve applicable WQBELs and/or RWLs. The MdR watershed is a highly urbanized area
with a typically uniform distribution of land use, soil types, and imperviousness. The grounthubger
across the watershed is variable with deeper levels at the northeastern boundary. Theséstibaracter
make the MdR watershed different from other larger watersheds. The modeling tool wdtide tise

extent applicable for the watershed, in conjunction with other spreadsheet analysis.

WMMS conforms to the modeling system selection criteria set by the LARWARGRAA committee

to ensure that an RAA is performed in the process of developing the MdR EWMP. WMMS has the
following capabilities: (1) provides a dynamic, continuous, long-term simulationddeling pollutant
loadings, flows, and concentrations in receiving water from lands in a watershed system; (2% diecoun
rainfall and runoff for urban and natural watershed systems; (3) representsityaitigollutant
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loadings, based on land use, soil hydrologic group, and slope; (4) follows a BMP process based approach;
and (5) can function as a decision support system to evaluate BMP performance, risk, and cost.

9.2 WMMS Model Configuration

The WMMS was calibrated for all major watersheds within the County to simulateldgidrand
pollutant generation and transport processes. Therefore, it incorporates waterstiiedrspalcdefault
input values of the calibration parameters, which may need to be modified based on more recently
available data to be consistent with the current watershed conditions.

The input information that will potentially be verified and updated in the WMMS inpstifidudes land
use, precipitation, imperviousness, drainage characteristics, and land use load allocationslel'taéim
subsequently be recalibrated and validated using the most recent monitoring information, collegted as
of the Coordinated Monitoring Plans for the MdR watershed.

WMMS was calibrated for a total of eight watersheds, one of which is the Ballona Creedhedtéror

the MdR EWMP watershed area, WMMS was calibrated based on monitoring information for the Ballona
Creek watershed, a total of 130 square miles, segmented into seven subwatersheds based on the drainage
network. The Ballona Creek watershed is adjacent to the MdR watershed and possesses similar
characteristics; therefore, the current calibrated model incorporates an accuragatajwasof the MdR
watershed. This similarity will be verified in the current effort, and the relediumstanents will be

performed as deemed necessary.

The application of WMMS to simulate the MdR watershed runoff and pollutant transport wileréugii
adaptation of the model to the MdR watershed. This adaptation involves multiple steps, inbleiding t
segmentation of watershed, the configuration of key model components (i.e., soils, land use
representation, meteorological data), the model calibration and validation (for hydrottigerse and
pollutants), and multiple scenario model simulation. These steps are discussed below.

9.2.1 Segmentation

The segmentation of MdR watershed into smaller discrete subwatersheds in WMMS for modeling and
analysis will be investigated. In WMMS, subwatershed segmentation is based primarily on drainage
networks, such as engineered storm drain and stream networks, and secondly on the topography, the flow,
and the location of water quality monitoring stations, as well as the consistency of hydiadtayis,

land use consistency, and existing hydrologic boundaries. Based on the specific objective of the
simulation runs to be performed, the sensitivity of the model to segmentation in the MdR wa#ditshed

be shown. Objectives include model calibration, jurisdictional loading assessment, andistifm

volumes evaluation. For example, the potential of modifying the MdR subwatershed boundaries assigned
in WMMS will be evaluated to allow the model to generate runoff volumes and pollutant loadings
representing the various MdR Subwatershed 1, 2, 3, and 4, as well as jurisdictional boundaries of the
MdR EWMP agencies within each subwatershed modeled. Where monitoring information is not
available, such as in the case of Subwatershed 2, the most representative subwatershed calibration or an
average of the various subwatersheds will be used.
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9.2.2 Drainage Characteristics

WMMS incorporates a GIS layer containing flow directions for all subwatersheds. Subedtensting

will be scrutinized to ensure that flow routing is accurately represented within and betlveetessheds
of the MdR watershed. The highest resolution will be used, depending on the data availaibilitg
feasibility of implementation. Using the highest resolution might be of significancegf@ssessment of
the runoff in the Front Basins, which were included in the revised TMDL. In addition, the drainage
network for the MdR watershed will be updated for the analysis to ensure that the most current
infrastructure is represented in the model and accounted for during the BMP selection process. Point
sources and hydromodifications will also be identified and incorporated in the simulation process.

9.2.3 Landuse/Imperviousness

WMMS assigns imperviousness based on land use categories. Imperviousness is then used as a basis to
distribute hydrologic and water quality parameters. Land use will be updated based on information

provided by the EWMP agencies. In addition, it will be updated based on GIS and aerial imagery to

account for redevelopment, new developments, and public structures, such as previously marked vacant

land use areas. The combination of land use, soils, and slope influence, used by WMMS to assign

Hydrologic Response Units (HRUSs) provides a sound physical basis for refining and d#fergtie

representation of vacant land. For that reason, this land use category might need to be refired to bett
UHSUHVHQW WKH SK\VLFDO YDUL D Edogit MsSpons@ B weathet. Dha high€sy LQ DQ
spatial resolution will be used based on the most recent available information from a variatiabf sp

data sources to create composite land use and imperviousness maps.

9.2.4 Land Use Based Loadings

To capture the pollutant loading of sources, WMMS is set up to include a suite of land usesdbantrep
a variety of pollutant sources, forming the basis for the representation of pajjetenation and
accumulation and the resulting pollutant runoff and delivery to receiving waterbodiesadbading in
WMMS is correlated with the HRUs defined within the model.

9.2.5 Meteorological Data

Rainfall-runoff processes for each subwatershed are driven by precipitation data. The mostindéatnt r
time-series data with the highest applicable time resolution from the most repiresesttdion for the

MdR watershed will be updated into WMMS, as provided by the EWMP agencies. Original rainfall data
included in the formal model calibration extend from 1987 to 2006. Evapotranspiration and other
meteorological factors (such as wind speed and air temperature), which were processed and evaluated
during the formal development of WMMS, are not anticipated to be modified in this effort.

9.2.6 Watershed Boundaries

The potential for modifying the MdR subwatershed boundaries assigned in WMMS will be evaluated to
allow the model to generate runoff volumes and pollutant loadings within the respective set baundaries
These boundaries will be defined and assessed based on different objectives, including BMP site
selection. As an example, multiple runs representing the various jurisdictional boundaries\viiMPRe E
agencies entities within each subwatershed modeled will be evaluated for runoff volumes and pollutant
loadings, through the use of the corresponding land use types and areas.
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9.2.7 Recalibration and Validation

Model calibration and validation is a critical step that will be performed prior to modétatjpi to
ensure as accurate as possible a representation of the physical system, with allodexosolefiel
criteria, summarized in Table 20.

Calibration refers to the adjustment or fine-tuning of modeling parameters to reproducatabseon

the basis of field monitoring data. The simulation and calibration of the hydrologic and wategr qualit
components of the watershed model will be performed to obtain physically realistic model predictions by
selecting parameter values that reflect the unique characteristics of the watersheelstegplieshis

case, MdR. Spatial and temporal aspects will be evaluated through the calibration process using the
representative monitoring stations and associated drainage areas and events. Where monitoring
information is not available, weighted area averaged calibration parameters will be used.

The calibration of WMMS for the MdR watershed and subwatersheds will be an iterative process of
parameter evaluation and refinement as a result of comparing simulated and observed values of interest. |
is required for parameters that cannot be deterministically and uniquely evaluated from topographic,
climatic, physical, and chemical characteristics of the watershed and compounds of interest. The
hydrologic calibration will be based on the available years of simulation to evaluate parameteas under
variety of climatic conditions and produce the best overall agreement between simulated ard observ
values throughout the calibration period. Calibration might include, as applicable andefesatibke

series comparison of daily, monthly, seasonal, and annual values, and individual storm events. Composite
comparisons (e.g., average monthly stream flow values over the period of record) might also be made for
a proper calibration of hydrologic parameters.

The second step following hydrologic calibration will be sediment calibration. Consideringvidic s

the pollutants of concern in the MdR watershed are assumed to be transported as sorbed to sediment
(TSS), accurate sediment simulation is an important step in water quality modeling. ib&Si@alwill

be performed using the most recent monitoring information for TSS within the MdfRstvadl. The

water quality calibration for the pollutants of concern will follow the TS catiion. The objective of the
water quality calibration is to select water quality parameters that adequately refireseading

generation capabilities for the different modeled HRUs for a wide range of storm intensitiéis $p

the MdR watershed.

The third step following hydrologic and sediment parameter calibration is pollutant ngpdalibration.
The removal of sediment-associated water quality constituents is simulated by multiplyirasghefm
sediment (tons/acre/time interval) washed off in runoff by a washoff potency factor (Pdpéllutant
guantity/ton), the amount of a pollutant that is associated with a ton of sediment for a laadtsegm
Different POTFW parameter values exist for copper, lead, zinc, DDT, and PCB by land use. For this
calibration, a potency factor analysis will be performed using available storm sampling degtimEde
the potency factors, mass- and flow-weighted concentrations will be used to calculate thetweztim

the metals and the sediment by land use. The derived values will then be compared to previously
estimated potency factors during the initial WMMS calibration, and these factbbe wpdated if
needed.
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9.2.8 Model Simulation Calibration Criteria

As noted previously, the application of WMMS for the MdR watershed was based on its calibration using
the Ballona Creek hydrology and quality monitoring data. Because new monitoring data exist for the
MdR watershed, the model will be recalibrated using the MdR-specific information, in coojuwith

the other updated information discussed in the previous subsections. The acceptable model calibration
criteria are listed in Table 20, as provided by the RAA Technical Advisory Comniidés) cub-

committee to ensure the calibrated model properly assesses all the model parameters and modeling
conditions that can affect model results.

Table 20. Model Calibration Criteria

% Difference Between Simulated and Observed Values
Model Parameters

Very Good Good Fair
Hydrology/Flow <10 10-15 15-25
Sediment <20 20-30 30-45
Water Temperature <7 8-12 13-18
Water Quality/Nutrients <15 15-25 25-35
Pesticides/Toxics <20 20-30 30-40

9.3 BMP Selection Methodology

The MdR watershed is very different from the other Los Angeles watersheds becausalltaadgm
highly urbanized, with a large portion of the lower watershed within a high groundwater and tidally
influenced former estuary. A combination of regional, decentralized, and institutional, BMRding
LID filtration, street sweeping, and storm water reuse, will be required to addtamment of the
stormwater volume and pollutant loading reductions necessary for compliance.

A hierarchical, iterative, risk-based optimization process will be used for the idatidifi, evaluation,
and selection of a suite of control measures and corresponding implementation plans. Theataemtifi
and evaluation of potential control measures will be based on multiple factors in two estegori
functional performance goals and drainage area location and pollutant reduction piorititais
section discusses these factors.

9.3.1 Control Measures Effectiveness Potential

Using a statistical quantification of a concentration or load-based percent efficietraytmrepresent

the performance of a BMP system does not reflect the variability of its effectiveneasworld

conditions. A composite average rating score, Effectiveness Potential (EP), will be developed to account
for the compounded nature of the many factors affecting the performance and effectiveness of a BMP
strategy.

A weighted value of the compounded BMP system efficiency estimates, which will be selected using the
empirical databases analyzed and presented in Section 7, will be calculated. In additionjgheyeffic
associated with a BMP system will be weighted by a score generated using a quantitative ranking matrix.
This matrix will account for non-quantifiable factors such as the potential for a managemategy<tv

generate multiple benefits, including volume reduction, multiple pollutant removal, ability to be
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implemented on public land, and ease of operation and maintenance in the context of MdR. The MdR
Multi-pollutant Implementation Plan provides a list of BMPs applicable to the MdR wadlemgireg with
gualitative descriptions of some of their requirements. A summary is presented in Talbles 24ble

will be verified and modified and a version of it will be used as the basis for further anélystertial
BMPs.

The BMP strategy-specific efficiency estimates, weighted by the site-specific compositerssoites)
the EP. The EP will be used to rank the BMP types. The highest EP will be associated with the relatively
best performance and effectiveness.

An additional third weighting process, involving a drainage area and pollutant prioritization rsethani
will be considered in the evaluation and selection process. This process is discussedlawing fol
sections.

9.3.1.1 Pollutant Removal

Concentration and mass based pollutant removal efficiency values for various BMP types, are presented
in Section 7.0 of this document. Removal of pollutants varies widely among and across different BMPs
and is a factor of drainage area, land use, storm characteristics, design, and operationaticmssidera
Therefore, the estimated efficiencies extend over a wide range of values, including negativesestimate
Studies with negative efficiencies (the BMP acted as a source, not a sink for pollution) ndluded in

the EP development process because they reflect operational conditions, such as natural processes or
construction and operational related issues, which can create a system that is not prearegted
pollutant removal. Alternatively, if negative efficiencies were not included, effi@sraould be

discounted to account for failed systems that occur operationally. This inclusion may be achieved by
decreasing the confidence level when selecting the efficiency measures to be used in therslculati
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9.3.1.2 Minimum Control Measures/Institutional BMPs

Institutional BMPs will be evaluated. These include street sweeping (mechanism and frequency) and trash
removal, as well as education and enforcement. Multiple scenarios of institutional contraemeasu
efficiencies will be incorporated into the analysis through the different associateddeBohahe

relevant available studies, as discussed in Section 7.0. The scheduling scenarios will also bedcconsider

the selection and implementation of the institutional BMPs. Participating agencies araingrio

implement the MCMs required under the 2001 MS4 Permit. Applicable new MCMs will be implemented

by the time the EWMP is approved by the Regional Board

9.3.1.3 Volume Reduction

BMPs that promote infiltration and/or that incorporate evapotranspiration have the povemrtilce the
volume of runoff generated. Volume reduction control measures have many benefits in terms of
hydrology, sediment washoff, and pollutant mobilization. Groundwater elevation infornfaboighout
the MdR watershed will be necessary to evaluate the potential implementation of large infiltkéifien B
Based on a communication with the City of Los Angeles in December 2013, it is observed that inlan
areas of the watershed are characterized by a groundwater table deeper than 20 feet.

9.3.1.4 Operational Conditions

Efficiencies need to be adjusted based on operational conditions. Where possible, efficiencies will be
adjusted for surface water and groundwater interactions, along with geology and soil typsiefe.g

seeps, floodplain). Management conditions, including the operation and maintenance of the BMP, design
and construction supervision, and/or upland land use change will also impact efficiencies. If mantenanc
is neglected, a BMP may become impaired, no longer providing its functions as designed. Proper
maintenance of outlet structures, flow splitters, and clean-out gates is criticalegiraghine designed

efficiency of a stormwater BMP. As an example, in a scenario where a BMP whose performance depends
RQ WKH XQGHUO\LQJ JURXQGZDWHU WDEOH LV VHOHFWHG IRU D VL1
efficiency will be reduced to represent the overall conditions that will govern the penioenof the

BMP.

The efficiency estimates summarized in Section 7.0 include negative numbers that represens sfuat
natural or man-caused impairment of a BMP. These negative numbers will not be excluded from the
statistical analysis of efficiencies.

9.3.1.5 Public Land Availability

Individual BMPs require surface area footprints based on their expected design-based uateawdl
water quality load reduction. In highly urbanized areas where limited public land and ROW ardegvailab
BMPs with high acreage requirements are of limited applicability and may contribute a sigaifidadt

cost to an otherwise optimal management strategy.

9.3.1.6 Existing and Proposed BMPs

The performance of existing BMPs will be evaluated depending on the availability of quantitative and/o
gualitative information. The associated load reductions will be subtracted from the model load estimation
to be included in the analysis of the additional required BMPs. Load reductions associated witidpropos
BMPs will be similarly incorporated. When possible, the type and location of these BMPs that are not yet
in their planning phase will be reassessed.
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9.3.2 Control Measures Location Prioritization

Currently, there are several water quality monitoring stations located throughout the Mdfhechte
Section 3.0 of the MdR EWMP Work Plan provides a summary of water quality information from
different efforts relevant to MdR, including the results from the monitoring stations in MdRH, puigua
the MdR TMDL Monitoring Plan. For each monitoring site, a pollutant-specific weighting faatpbe
generated from the number of exceedances and/or the percent exceedances for each pollutant, using the
available MdR monitoring data. A composite weighting factor may be obtained, for a specific site or
drainage area as the product or summation of its corresponding pollutant weighting factorsulling re
monitoring site-specific factors are associated with the drainage area corresponding tmittagitrig

site. A high factor signifies a potential for high pollutant loadings. Adjusting the compositeaingeig
factors by their corresponding drainage area acreage will assign a Site Priority Score (SRS) to th
drainage area. This score will help identify what kind of treatment capacity is necesshaoyvanhchight

be optimally distributed upstream of an assessment point. A large area with low factorsanigat

lower score than a smaller area with relatively high pollutant factors.

9.3.3 Cost and Risk Optimization

Various BMPs can be associated with specific cost and risk factors based on the strategy adanted in t
implementation. These factors will be incorporated in the evaluation and selection process of the runoff
management strategies. The estimation of a CEM in terms of $/mass reduction/yed/aolliore
reduction/year, and/or $/drainage acre might provide some insight in the BMP selection process. The
optimal volume and/or pollutant loading reduction contribution of a certain BMP strategyjunaimn

with the best value, will be selected, taking into consideration the risk associateaendtsign storm
selection. Nonstructural BMPs will also be included in the analysis.

WMMS includes cost-effectiveness curves derived for various management levels, as achietat poll
percent load reductions with associated cost for representative BMPs. These curves are subwatershed
specific. They represent the highest pollutant reduction benefit at the minimum associafBaecos

curves estimate a maximum cost beyond which there is no load reduction benefit. A curve represents an
optimized set of BMP sizes and locations in a watershed or subwatershed. The curves are specific to the
physiographic features of the watershed, which are classified as management categories in the model. A
degree of practice, defined as risk tolerance, or allowable Exceedances, or TMDL attainméet satay

in the model to simulate uncertainty. In the BMP selection process, a set desired degreeefipracti
specified based on the existing pollutant loadings information. For this degree of praatictnnah
management level is determined for various management categories.

An analysis will be performed for the critical condition storm event to ensure an adequate tafpoasen

of the potential runoff volumes and pollutant loadings. This storm will be used faléotien and

design of the mitigation measures for the distributed BMPs with a to-be-selected corseislatavel to
address compliance. Baseline flow rates/runoff volumes may be based on one of the 90th percentile of
long term estimated/modeled flow rates or other established hydrologic criticai@momlithe applicable
TMDL. Appendix B of the Toxics TMDL, defines the average deposition over 10 years agdita cri
conditions (not 90th percentile wet year). The 90th percentile wet day year will be used foagoenpli

with the Bacteria TMDL for MdR.
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Regional BMPs will be designed to capture th8 gércentile 24-hour storm event corresponding to the
drainage area to the BMP. The uncertainty analysis will help demonstrate the model sensitivity of the
system to the optimization objective, in terms of the stringency of the water quality attaiargent

Current/baseline pollutant loading will based on relevant subwatershed data and the best available
representative land use and pollutant loading data collected within the last 10 years. Teliege bas
pollutant loadings will be assessed and reported considering variability in pollutant loadipatla s
and temporal (including critical and average condition) scale consistent with that used in the MdR
TMDLs and in the approved monitoring plan.

The SUSTAIN model will be used as part of the optimization framework for the BMP assessment and
selection. SUSTAIN allows for the development, evaluation, and selection of optimal BMP combinations
at various watershed scales on the basis of cost and effectiveness. It helps identify ciostRiECt
placement and selection strategies based on a pre-determined list of feasible sites and applicable BMP
types and size ranges. This module uses evolutionary optimization technigues to searclefiactiost-

BMPs that meet user-defined decision criteria. Efficiency frontier curves asistselection of the

optimal combination of BMPs and treatment thresholds to comply with the TMDL requirements using the
most effective approach and associated cost.

The risk analysis in the framework of SUSTAIN lies in the identification of the optimdtiskst
solutions in achieving the required pollutant removal, while optimizing the BMP implementation
schedule.

Cost estimates will be developed at the level of detail necessary for planning and deagtgyment

for TMDL implementation of projects and programs in the MdR watershed. Project-specific cost
estimates will be developed for individual nonstructural and structural projects. For exdremost of a
nonstructural program may consist of a 1-year initial pilot study cost, includirecpstartup and
assessment, and if applicable, ongoing O&M costs. Implementation costs for structural BMP conceptual
design projects will include engineering design, permitting, construction, building materials&ihd O

9.4 Implementation Schedule Methodology

The implementation schedule for the structural and institutional BMP strategies willdmkdrathe
corresponding MdR TMDL load reduction schedule. A phased approach will be used, in which
compliance is to be achieved in an incremental percentage of the watershed through preset compliance
milestones, and the minimum load reduction is to be achieved by the milestone date with the final date
being 2021. New and/or modifications to the existing TMDL will be incorporated into the implementation
schedule, if applicable. Interim milestones and dates to address adequate progresstoaand

interim and final water quality-based effluent limitations and/or receivetgmimitations deadlines
identified in TMDL provisions in Part VI.E and attachment&R will be identified. BMPs must be
implemented within time frame that is consistent with the most critical/closest deadhidédress the

gradual phasing of percent load reductions over the course of the implementation schedule. Ieor areas t
be addressed through retention of the runoff volume from the 85th percentile, 24-hour storm, volume
reductions over time shall be related to the interim and final milestones.

For institutional BMPs, the programs expected to deliver the greatest value, highest pollutaioihreduct
potential at minimum cost, will be considered first. All programs may be assumed to be stand-#&hone, wi
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the understanding that they may include synergies providing for a more efficient implemeritation o
similar programs. Considering each program as a stand-alone ensures a more conservative approach.

For structural BMPs, the programs corresponding to the highest SPS, described earlier, will bexdevalua
for implementation earliest in the implementation schedule timeline. In general, thesasnzrodgll
correspond to the relatively larger drainage area with the relatively higher texoaidti-pollutant

loading potential. BMP performance will be taken into account.

Considerations such as funding availability cannot be ignored during this prioritization process. The
schedule will include establishing the time frame for BMP planning, design, construction, and
assessment. The assessment of the implemented control measures will be perforraka titnmeg

intervals by evaluating the pollutant concentrations and loads measured and estimated at the various
existing and proposed monitoring stations across the MdR watershed and in accordance with the
Coordinated Integrated Monitoring Plan (CIMP) being generated for the MdR watershed. When load
reductions at a monitoring station are not expected to be reached within the compliance timeframe, as
projected by the modeling results, selection of BMPs, and set schedule, the proposed BMPs
corresponding to the flows represented by the monitoring station will be reassessed in termdexf expec
performance and implementation schedule.

9.5 Results Presentation

The model output will include a series of summary tables and graphs for the different modeledsscenar
performed for the risk analysis. These outputs are summarized in Table 22. For the varioad analyz

storm events and for the various defined land uses and drainage areas, the outputs include the following:
(1) existing runoff and pollutant loadings and (2) load reduction required to meet TMDL requirements.

The data can then be used to generate hydrographs and pollutographs for the different scenarids simulate
as a requirement of the uncertainty analysis.

An example output presentation is provided in Figure 15. The figure presents a summary of the net cost
and pollutant reduction as a function of the proposed implementation schedule from the MdR Multi
Pollutant Implementation Plan developed for the County (LADPW, 2012). These costs and pollutant
reduction estimates are based on the proposed structural and institutional measures required to reach the
load reduction TMDL milestone for the limiting pollutant, in this case zinc. Similardgyomay be

developed for a variety of storm scenarios to evaluate the effectiveness of the selected meastines unde
associated runoff volumes and pollutant loadings, as part of the RAA.
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Table 22. Summary of WMMS Model Outputs

Model Output ‘ Output Content \

Current/Existing Pollutant Loadings Current pollutant loadings at each subwatershed and
each land use

Load Reduction Output Pollutant load reduction at each subwatershed for ea

BMP scenario in dry and wet weather conditions
Time series plot of pollutant load reduction for each
BMP scenario at compliance points

Surface Runoff Output Surface runoff at each subwatershed for each BMP
scenario in dry and wet weather conditions

Percent reduction at each subwatershed for each BN
scenario

Hydrographs and Pollutographs Flow hydrographs at compliance points for each BM¥
scenario

Pollutographs at compliance points for each BMP
scenario

BMP Performance Summary Load comparison with and without BMP and graphs {
each BMP scenario
BMP storage distribution for each BMP scenario

Figure 15. Example of Estimated Load Reductions and Annual Spending Projected to Achieve the
Zinc Waste Load Allocation (LADPW, 2012)
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10.0 MdR EWMP COMPLETION SCHEDULE

After the submittal of the EWMP Final Work Plan to the Regional Board, due June 28, and in
consultation with the MdR EWMP agencies, the EWMP Plan development will proceed and will
implement all aspects of the Final Work Plan, providing technical memorandums, a Draft EWMP Plan
and a Final EWMP Plan that meet all requirements of Section VI.C. of the MS4 Permit. Multiple sub-
tasks will be performed ending in completion of the Final Final EWMP Plan. These items are gechmari
below and in Figure 16 .

ltem 1. Finalize Approach to Addressing USEPA TMDLs, 303(d) Listings, and Other daxums of
Receiving Water Limitations:

A technical memorandum will be developed to address permit requirements related to USER#, TMD
8303(d) listings, and other exceedances of receiving water limitations. As part of thaslsirtterim

numeric milestones and compliance schedules for the Ballona Wetlands TMDLs for Sediments and
Invasive Exotic Vegetation, for the Santa Monica Bay TMDLs for DDTs and PCBs will be developed, as
well as for the 8303(d) listed and non-8303(d) listed receiving water limitaticeg@ances not

addressed in a TMDL in the watershed. The Draft Memorandum will be provided as electrsitig file
August 29, 2014.

Item 2. List of Regional Projects and Initial Screening

Potential locations for regional projects to retain (i) all non-stormvaatdr(ii) all stormwater runoff of
the volume equivalent to the 85th percentile, 24-hour storm event for the drainagebateay to the
project will be identified. A preliminary list of the regional progdor initial screening based on the
Final EWMP Work Plan approach will be developed and presented in a draft memoranduriefobyev
the EWMP agencies by September 30, 2014. Based upon feedback preliminary soils amdliestng
as well as an initial environmental study of up to three of the proposed regional ptegetd support the
feasibility analysis will be performed.

Regulatory issues, environmental permits and other requirements for implementimgpbged project
sites will be reviewed and the feasibility of constructing the identifiegepts, including the rough cost
estimates, will be assessed to develop a recommended final list. Analysesaltsl from this sub-task
will be presented in the draft memorandum delivered under Sub-task 4.3 Watershed I@easures
and Reasonable Assurance Analysis.

Based upon feedback from EWMP agencies, preliminary soils analysis and testialy as an initial
environmental study of each proposed regional project site to support thelifgaaitzilysis may be
conducted.

ltem 3 +Watershed Control Measures Performance

Following the process identified in the EWMP Work Plan, the modeling tool will be updated to represent
hydrology, hydraulics, stormwater quality, non-stormwater quality, and receiving water quality bef
and after implementation of watershed control measures.
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The performance of the implemented BMPs will be evaluated through quantitative analydetivpiali
assessment, or modeling to demonstrate that the identified control measures will achievdeapplicab
WQBELs and/or RWLs.

Iltem 4 tDevelop Project Schedules and Cost Estimates

Based on the selected watershed control measures, cost estimates for implementing the proposed
watershed control measures will be developed. The cost analysis will include any necessary planning,
design, permits, construction, operation and maintenance, energy, waste removal, post construction
monitoring, and right of way acquisition. Schedules and sequencing for each of the proposdtdater
control measures will also be prepared. The sequencing will be based on the approach outlined in the
EWMP Work Plan. The schedules will account for:

f TMDL Compliance Schedules, Water Quality Priority categories, and proposed milestones

f The implementation period and milestones during the current Permit term will be diffentiat
from the future implementation period beyond the current Permit term. A higher level of detail
regarding cost and schedule will be provided for watershed control measures scheduled for
implementation during the current and next permit term. For control measures scheduled after the
next permit term, a generic sequencing and schedule will be provided.

The schedules will identify the responsibilities for each individual Permittee

The project schedules will include planning, design, permits, right of way acquisition,
construction, operation and maintenance, energy, waste removal, and post-construction
monitoring. Realistic constructions durations will be proposed for each project including
preconstruction activities such as bid, ware, notice to proceed, move in, construction sub
activities depending on the Scope of Work, construction completion, and post construction
monitoring, among other considerations that may be applicable during the completion of this sub-
task.

f A reasonable time frame will be recommended to initiate projects, nonstructural solutions, and
SURJUDPV GXULQJ WKH WLPHIUDPHV EDVHG RQ :(6721YV EHVW
requirements for each project.

The financial strategies to implement the EWMP will also be provided to the EWMP agencies and may
include such measures as grant funding opportunities and stormwater taxes. Suggested\stlidtegies
based on information gained from each of the EWMP agencies, as well as available known pubtic fund
options. The strategies will be presented as general recommendations and not include graitregpplicat
or other documentation necessary to fund the EWMP.

The Draft Memorandum will be delivered for review by February 13, 2015.

Iltem 5 +Draft EWMP Plan

Finally, the deliverables from previously completed tasks will be incorporated étogex draft and final
EWMP plan. Weston will develop milestones and compliance schedules into the EWMP to measure
progress toward addressing the highest water-quality priorities arelimchapplicable WQBELs and/or
RW.Ls in the shortest time as possible taking into account technological, operation, and econorsic fact

The Draft EWMP Plan will be submitted to the MR EWMP agencies by April 8, 201é&r. the agency
review, it is assumed that comments will be received by May 7, 2015, and incorpotratadRevised
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Draft EWMP Plan by May 22, 2015. After one more revision iteration, a Brafl EWMP Plan and a
Final Final EWMP Plan will be submitted to the EWMP agencies by June 19, 2015 fossiglmd the
Regional Board by June 28, 2015.

Public Outreach Meetings

Local stakeholders will be engaged in the EWMP development process through three
workshops/meetings. The first meeting took place on Apfil 2014 and included an overview of the
EWMP process and milestones (Work Plan, CIMP, and EWMP). The second meeting will oceur in th
Fall of 2014 and the third meeting will likely occur in Winter 2014 or Spring 2015.
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LACFCD Background Information

In 1915, the Los Angeles County Flood Control Act established the LACFCD and empatered
manage flood risk and conserve stormwater for groundwater recharge. In coordiititidhe

United States Army Corps of Engineers the LACFCD developed and constructed a comprehensive
system that provides for the regulation and control of flood waters througisehaf reservoirs and

flood channels. The system also controls debris, collects surface storm watestrieets, and
replenishes groundwater with storm water and imported and recycled waters. The LAGHI®

the 2,753 square-mile portion of Los Angeles County south of the east-westipnogg Avenue S,
excluding Catalina Island. It is a special district governed by the County of ngsles Board of
Supervisors, and its functions are carried out by the Los Angeles County Department of Publi
Works. The LACFCD service area is shown in Figure 17

Unlike cities and counties, the LACFCD does not own or operate any municipal saeitesy
systems, public streets, roads, or highways. The LACFCD operates and maintains stormadlrains an
other appurtenant drainage infrastructure within its service area. TheQ@B®as no planning,
zoning, development permitting, or other land use authority within its seaxéee The permittees

that have such land use authority are responsible under the Permit for mgspecti controlling
pollutants from industrial and commercial facilities, development projects, anelogment
construction sites. (Permit, Part IL.LE, p. 17.)

The MS4 Permit language clarifies the unique role of the LACFCD in storm water mamdagem
SURJUDPV WKBHQ@BZHOTV OLPLWHG ODQG XVH DXWKRUMVMRY LW L\
have a separate and uniquely-tailored storm water management program. Accotdaghprm

water management program minimum control measures imposed on the LACFCD . Paof

this Order differ in some ways from the minimum control measures impasether Permittees.
Namely, aside from its own properties and facilities, the LACFCD is nbjesu to the
Industrial/Commercial Facilities Program, the Planning and Land Development Program, and the
Development Construction Program. However, as a discharger of storm and non-storntheater
LACFCD remains subject to the Public Information and Participation Program and tie Illi
Connections and lllicit Discharges Elimination Program. Further, as the owner and ropérato
certain properties, facilities and infrastructure, the LACFCD remaingdulo requirements of a
3XEOLF $JHQF\ $FWLYLWLHV 3URJUDP -

(Permit, Part Il.LEp. 18.)

Consistent with the role and responsibilities of the LACFCD under the Permit, the [E]WMPs and
CIMPs reflect the opportunities that are available for the LACFCD to collaborate withtteesni

having land use authority over the subject watershed area. In some instances, the opportunities are
minimal, however the LACFCD remains responsible for compliance with certain aspects of the MS4
permit as discussed above.
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In some instances, in recognition of the increased efficiency of implementitagncprograms
regionally, the LACFCD has committed to responsibilities above and beyond gataiis under

the 2012 Permit. For example, although under the 2012 Permit the Public Information and
Participation Program is a responsibility of each Permittee, the LACFCD is ittechnto
implementing certain regional elements of the PIPP on behalf of all Pesréite® cost to the
Permittees. These regional elements include:

X Maintaining a countywide hotline (888-CLEAN-LA) and websitewiv.888cleanla.coinfor
public reporting and general stormwater management information at an estimatedcashoél
$250,000. Each Permittee can utilize this hotline and website for public reporthiig s
jurisdiction.

X Broadcasting public service announcements and conducting regional advertising camgigns at
estimated annual cost of $750000.

x Facilitating the dissemination of public education and activity specific stoenvgatilution
prevention materials at an estimated annual cost of $100,000.

X Maintaining a stormwater website at an estimated annual cost of $10,000.

The LACFCD will implement these elements on behalf of all Permittegingtduly 2015 and through
the Permit term. With the LACFCD handling these elements regionally, Perntittedsetter focus on
implementing local or watershed-specific programs, including student education andrignmewents,
to fully satisfy the PIPP requirements of the 2012 Permit.

Similarly, although water quality monitoring is a responsibility of each Pemnitnder the 2012 Permit,

the LACFCD is committed to implement certain regional elements of the magit@rogram.

Specifically, the LACFCD will continue to conduct monitoring at the seven egistiass emissions

stations required under the previous Permit. The LACFCD will also participatee Southern
&DOLIRUQLD 6WRUPZDWHU ORQLWRULQJ &RDOLRNML FEHKD GH R.IR @D
Permittees. By taking on these additional responsibilities, the LACFCD wshesé¢ase the efficiency

and effectiveness of these programs.
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