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Attachment A Enhanced Watershed Management Program
Dominguez Channel Watershed Management Area

This attachment provides background information pertaining to the Los Angeles County Flood Control 
District (LACFCD), and their involvement in the Dominguez Channel Watershed Management Group (DC 
WMG) Enhanced Watershed Management Program (EWMP), supplemental to the EWMP Work Plan.

In 1915, the Los Angeles County Flood Control Act established the LACFCD and empowered it to manage 
flood risk and conserve stormwater for groundwater recharge.  In coordination with the United States 
Army Corps of Engineers the LACFCD developed and constructed a comprehensive system that provides 
for the regulation and control of flood waters through the use of reservoirs and flood channels.  The 
system also controls debris, collects surface storm water from streets, and replenishes groundwater with 
stormwater and imported and recycled waters.  The LACFCD covers the 2,753 square-mile portion of Los 
Angeles County south of the east-west projection of Avenue S, excluding Catalina Island.  It is a special 
district governed by the County of Los Angeles Board of Supervisors, and its functions are carried out by 
the Los Angeles County Department of Public Works.  The LACFCD service area is shown in Figure A.1.
The LACFCD territory within the DC WMG is shown in Figure A.2.

Unlike cities and counties, the LACFCD does not own or operate any municipal sanitary sewer systems, 
public streets, roads, or highways.  The LACFCD operates and maintains storm drains and other 
appurtenant drainage infrastructure within its service area.  The LACFCD has no planning, zoning, 
development permitting, or other land use authority within its service area.  The Permittees that have 
such land use authority are responsible under the MS4 Permit for inspecting and controlling pollutants 
from industrial and commercial facilities, development projects, and development construction sites.  
(MS4 Permit, Part II.E, page 17.) 

The MS4 Permit language clarifies the unique role of the LACFCD in storm water management programs:  
“[g]iven the LACFCD’s limited land use authority, it is appropriate for the LACFCD to have a separate and 
uniquely-tailored storm water management program.  Accordingly, the storm water management 
program minimum control measures imposed on the LACFCD in Part VI.D of this Order differ in some 
ways from the minimum control measures imposed on other Permittees.  Namely, aside from its own 
properties and facilities, the LACFCD is not subject 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-storm water, the LACFCD remains subject to the Public Information and 
Participation Program and the Illicit Connections and Illicit Discharges Elimination Program. Further, as 
the owner and operator of certain properties, facilities and infrastructure, the LACFCD remains subject to 
requirements of a Public Agency Activities Program.” (MS4 Permit, Part II.F, page 18).

Consistent with the role and responsibilities of the LACFCD under the MS4 Permit, the EWMPs and 
Coordinated Integrated Monitoring Programs (CIMPs) reflect the opportunities that are available for the 
LACFCD to collaborate with Permittees 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.

In some instances, in recognition of the increased efficiency of implementing certain programs regionally, 
the LACFCD has committed to responsibilities above and beyond its obligations under the 2012 MS4 
Permit.  For example, although under the 2012 MS4 Permit the Public Information and Participation 
Program (PIPP) is a responsibility of each Permittee, the LACFCD is committed to implementing certain 
regional elements of the PIPP on behalf of all Permittees at no cost to the Permittees.  These regional 
elements include:

Maintaining a countywide hotline (888-CLEAN-LA) and website (www.888cleanla.com) for public 
reporting and general stormwater management information at an estimated annual cost of 
$250,000.  Each Permittee can utilize this hotline and website for public reporting within its 
jurisdiction.
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Attachment A Enhanced Watershed Management Program
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Broadcasting public service announcements and conducting regional advertising campaigns at an 
estimated annual cost of $750,000.
Facilitating the dissemination of public education and activity specific stormwater pollution 
prevention materials at an estimated annual cost of $100,000.
Maintaining a stormwater website at an estimated annual cost of $10,000.

The LACFCD will implement these elements on behalf of all Permittees starting July 2015 and through the 
MS4 Permit term.  With the LACFCD handling these elements regionally, Permittees can better focus on 
implementing local or watershed-specific programs, including student education and community events, 
to fully satisfy the PIPP requirements of the 2012 MS4 Permit.

Similarly, although water quality monitoring is a responsibility of each Permittee under the 2012 MS4 
Permit, the LACFCD is committed to implement certain regional elements of the monitoring program.  
Specifically, the LACFCD will continue to conduct monitoring at the seven existing mass emissions
stations required under the previous Permit.  The LACFCD will also participate in the Southern California 
Stormwater Monitoring Coalition’s Regional Bioassessment Program on behalf of all Permittees.  By taking 
on these additional responsibilities, the LACFCD wishes to increase the efficiency and effectiveness of 
these programs.
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Figure A.2: DC WMG Jurisdictions
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Attachment C Enhanced Watershed Management Program
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This attachment includes tables summarizing the existing Total Maximum Daily Load (TMDL) 
requirements relevant to the Dominguez Channel Watershed Management Group (DC WMG), 
corresponding with Section 1.3.1 of the DC WMG Enhanced Watershed Management Program (EWMP).  
The following TMDL water quality objectives are outlined in this attachment:

Los Angeles Harbor Bacteria TMDL (Inner Cabrillo Beach and Main Ship Channel);
Machado Lake Trash TMDL;
Machado Lake Nutrient TMDL;
Machado Lake Pesticides and PCBs TMDL; and
Dominguez Channel and Greater Los Angeles and Long Beach Harbor Waters Toxic Pollutants 
TMDL (DC and LA Harbor Toxic Pollutants TMDL).

Attachment C List of Tables
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Table C.1 demonstrates which DC WMG members are affected by each of the TMDLs per Attachment K, 
Table K-4, of the Los Angeles County Municipal Separate Storm and Sewer System (MS4) Permit.

As recognized by the footnote in Attachment K-4 of the Permit, the County of Los Angeles, the Los 
Angeles County Flood Control District (LACFCD), and the Cities of El Segundo, Hawthorne, Inglewood, 
and Los Angeles have entered into an Amended Consent Decree with the United States and the State of 
California, including the Regional Board, pursuant to which the Regional Board has released the DC WMG 
members from responsibility for Toxic pollutants in the Dominguez Channel and the Greater Los Angeles 
and Long Beach Harbors.  Accordingly, no inference should be drawn from the submission of this EWMP 
or from any action or implementation taken pursuant to it that the DC WMG members are obligated to 
implement the Toxics TMDL, including this EWMP or any of the Toxics TMDL’s other obligations or plans, 
or that the DC WMG members have waived any rights under the Amended Consent Decree.

Table C.1: DC WMG TMDLs
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El Segundo X

Hawthorne X

Inglewood X

Lomita X X X

Los Angeles X X X X X

Los Angeles County X X X X X

LACFCD X X X X

Los Angeles Harbor Bacteria TMDL (Inner Cabrillo Beach and Main Ship Channel)
The Los Angeles Harbor Bacteria TMDL became effective on March 10, 2004 as Resolution No. 2004-011.  
Reconsideration of certain technical matters pertaining to this TMDL were approved by the State Board 
on March 19, 2013 as Resolution No. R12-007.  In response to the Time Schedule Order (TSO) discussed 
below, a Pollution Prevention Plan Work Plan was submitted to the Regional Board by the Port of Los 
Angeles and the City of Los Angeles Department of Public Works Bureau of Sanitation Watershed 
Protection Division.  The Work Plan for the Pollution Prevention Plan is discussed in Section 3.1.3 of the 
EWMP.

Per Attachment N Part A.2 of the MS4 Permit, the Permittees subject to this TMDL, as identified in 
Table C.1, must comply with the final Water Quality Based Effluent Limitations (WQBELs) listed in 
Table C.2 for discharges to the Los Angeles Harbor Main Ship Channel, Los Angeles and Long Beach 
Harbor, and Inner Cabrillo Beach as of December 28, 2012, the effective date of the MS4 Permit.
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Table C.2: Los Angeles Harbor Bacteria TMDL WQBELs

Constituent
Effluent Limitations (MPN or cfu)

Daily Maximum Geometric Mean

Total coliform 10,000/100 mL 1,000/100 mL

Fecal coliform 400/100 mL 200/100 mL

Enterococcus 104/100 mL 35/100 mL
1 Total coliform density shall not exceed a daily maximum of 1,000/100 mL if the ratio 
of fecal-to-total coliform exceeds 0.1.

Per Attachment N Part A.3.a of the MS4 Permit, the Permittees subject to this TMDL, as identified in 
Table C.1, must comply with the single sample bacteria Receiving Water Limitations (RWLs) listed in 
Table C.3 for the Los Angeles Harbor Main Ship Channel and Inner Cabrillo Beach as of December 28, 
2012, the effective date of the MS4 Permit.  The RWLs in Table C.3 will only be applicable until the 
effective date of the revised Los Angeles Harbor Bacteria TMDL (Attachment C of Resolution No. R12-
007).  Upon the effective date of this revision, the Permittees must comply with the final single sample 
bacteria RWLs listed in Table C.4, per Attachment N Part A.3.b of the MS4 Permit.  The revised 
Los Angeles Harbor Bacteria TMDL was approved by the State Board on March 19, 2013 and will become 
effective following USEPA approval.

Table C.3: Los Angeles Harbor Bacteria TMDL RWLs

Time Period Receiving Water
Compliance 
Monitoring 

Location

Annual Allowable Exceedance 
Days of the Single Sample 

Objective (days)

Daily 
Sampling

Weekly 
Sampling

Summer Dry-Weather 
(April 1 to October 31)

Inner Cabrillo Beach CB1 & CB2 0 0

Main Ship Channel HW07 0 0

Winter Dry-Weather 
(November 1 to March 31)

Inner Cabrillo Beach CB1 & CB2 0 0

Main Ship Channel HW07 3 1

Wet Weather1

(Year-round)

Inner Cabrillo Beach CB1 & CB2 0 0

Main Ship Channel HW07 15 3
1 Wet weather is defined as days with 0.1-inch of rain or greater and the three days following the rain event.

Table C.4: Los Angeles Harbor Bacteria TMDL RWLs upon TMDL Revision

Time Period Receiving Water
Compliance 
Monitoring 

Location

Annual Allowable Exceedance 
Days of the Single Sample 

Objective (days)

Daily 
Sampling

Weekly 
Sampling

Summer Dry-Weather 
(April 1 to October 31)

Inner Cabrillo Beach CB1 & CB2 0 0

Main Ship Channel HW07 0 0

Winter Dry-Weather 
(November 1 to March 31)

Inner Cabrillo Beach CB1 & CB2 0 0

Main Ship Channel HW07 8 1

Wet Weather1

(Year-round)

Inner Cabrillo Beach CB1 & CB2 0 0

Main Ship Channel HW07 15 3
1 Wet weather is defined as days with 0.1-inch of rain or greater and the three days following the rain event.

Per Attachment N Part A.3.c of the MS4 Permit, the Permittees subject to this TMDL, as identified in 
Table C.1, must comply with the geometric mean RWLs identified in Table C.5 for the Los Angeles Harbor 
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Main Ship Channel, Los Angeles and Long Beach Inner Harbor, and Inner Cabrillo Beach as of December 
28, 2013, the effective date of the MS4 Permit.

Table C.5: Los Angeles Harbor Bacteria TMDL 
Geometric Mean RWLs

Constituent Geometric Mean

Total coliform 1,000 MPN/100 mL

Fecal coliform 200 MPN/100 mL

Enterococcus 35 MPN/100 mL

On February 6, 2014, a TSO was approved for Inner Cabrillo Beach, at the boat launch ramp (Station 
CB1).  In summary, the TSO (Order No. R4-2014-0023) states that the Permittees believe additional time 
is necessary to comply with the WQBELs and RWLs at Station CB1.  The TSO presented monitoring data 
suggesting that the WQBELs and RWLs were not being met, as well as identifying the activities that have 
been completed with the intent of meeting the load allocations.  The TSO identifies new WQBELs and 
RWLs, as well as an implementation schedule for additional watershed control measures such as 
monitoring, BMP implementation, BMP effectiveness assessments, and feasibility studies.  From February 
6, 2013 to December 28, 2017, the City of Los Angeles MS4 discharges to Inner Cabrillo Beach shall not 
exceed the WQBELs for total coliform, fecal coliform, and enterococcus per the allowable exceedance 
days presented in Table C.6 on an annual basis (November 1st - October 31st).  From February 6, 2013 to 
December 28, 2017, the City of Los Angeles shall comply with the interim RWLs for total coliform, fecal 
coliform, and enterococcus per the allowable exceedance days presented in Table C.7 on an annual basis 
(November 1st - October 31st).

Table C.6: Los Angeles Harbor Bacteria TMDL WQBELs for Station CB1

Compliance 
Monitoring 
Station

Annual Allowable Exceedance Days (days)

Single Sample 
Summer Dry-

Weather

Single Sample 
Winter Dry-

Weather

Geometric Mean 
Year Round

Station CB1 23 18 79

Table C.7: Los Angeles Harbor Bacteria TMDL RWLs for Station CB1

Compliance 
Monitoring 
Station

Annual Allowable Exceedance Days (days)

Single Sample 
Summer Dry-

Weather

Single Sample 
Winter Dry-

Weather

Geometric Mean 
Year Round

Station CB1 23 18 79

Machado Lake Trash TMDL
The Machado Lake Trash TMDL became effective on March 6, 2008 as Resolution No. 2007-006.

Per Attachment N Part B of the MS4 Permit, the Permittees subject to this TMDL, as identified in 
Table C.1, must comply with the final WQBEL of zero trash discharged to Machado Lake no later than 
March 6, 2016, and every year thereafter.  In addition, Permittees must comply with interim and final 
WQBELs as illustrated in Table C.8.  If Permittees opt to derive a site specific trash generation rate 
through its Trash Monitoring and Reporting Plan (TMRP), the baseline limitation will be calculated by 
multiplying the point source area(s) by the derived trash generation rate(s).
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Table C.8: Machado Lake Trash TMDL WQBELs

DC WMG 
Member

Baseline1

3/6/12 
(80%)

3/6/13 
(60%)

3/6/14 
(40%)

3/6/15 
(20%)

3/6/16 
(0%)

Annual Trash Discharge (gallons/year)

Lomita 9,393 7,514 5,636 3,757 1,879 0

Los Angeles 12,331 9,865 7,399 4,932 2,466 0

Los Angeles County 8,304 6,643 4,982 3,322 1,661 0

LACFCD 16 13 10 7 3 0
1 The Regional Board calculated the baseline WQBELs for the Permittees based on the estimated trash generation 
rate of 5,334 gallons of uncompressed trash per square mile per year.

Machado Lake Nutrient TMDL
The Machado Lake Nutrient TMDL became effective on March 11, 2009 as Resolution No. 2008-006. Los 
Angeles County Unincorporated Areas has developed a Multipollutant TMDL implementation plan 
applicable to this TMDL. In addition, the LACFCD also completed a TMDL implementation plan 
addressing this TMDL.  
Per Attachment N Part C.2 of the MS4 Permit, the Permittees subject to this TMDL, as identified in 
Table C.1, must comply with the interim and final WQBELs listed in Table C.9 for discharges to Machado 
Lake.

Table C.9: Machado Lake Nutrient TMDL WQBELs

Deadline

Interim and Final Effluent Limitations

Monthly Average of 
Total Phosphorus 

(mg/L)

Monthly Average of 
Total Nitrogen1

(mg/L)

As of December 12, 20132 1.25 3.50

March 11, 2014 1.25 2.45

September 11, 2018 0.10 1.00
1 TKN+NO3-N+NO2-N
2 Effective date of the MS4 Permit

Per Attachment N Part C.3 of the MS4 Permit, the Permittees subject to this TMDL, as identified in 
Table C.1, may be deemed in compliance with the WQBELs by actively participating in a Lake Water 
Quality Management Plan (LWQMP) and attaining RWLs.  The City of Los Angeles has entered into a 
Memorandum of Agreement (MOA) with the Regional Board to implement the LWQMP and reduce 
external nutrient loading to attain the RWLs listed in Table C.10.  Permittees also may be deemed in 
compliance with the WQBELs by demonstrating reduction of total nitrogen and total phosphorus on an 
annual mass basis measured at the storm drain outfall of the Permittee's drainage area where approved 
by the Regional Board Executive Officer based on the results of a special study.  The annual mass based 
allocation demonstrated should be equivalent to a monthly average concentration of 0.1 mg/L total 
phosphorus and 1.0 mg/L total nitrogen based on approved flow conditions.  The County of Los Angeles 
submitted a special study work plan, which was approved by the Regional Board Executive Officer, 
establishing the annual mass based WQBELs listed in Table C.11.
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Table C.10: Machado Lake Nutrient TMDL RWLs (City of Los Angeles)

Deadline

Interim and Final Effluent Limitations

Monthly Average of 
Total Phosphorus 

(mg/L)

Monthly Average of 
Total Nitrogen 

(mg/L)

As of December 12, 20131 1.25 3.50

March 11, 2014 1.25 2.45

September 11, 2018 0.10 1.00
1 Effective date of the MS4 Permit

Table C.11: Machado Lake Nutrient TMDL WQBELs (Los Angeles County)

Deadline

Interim and Final Effluent Limitations

Annual Load Total 
Phosphorus

(kg)

Annual Load Total 
Nitrogen

KN+NO3-N+NO2-N
(kg)

March 11, 2014 887 1,739

September 11, 2018 71 710

Machado Lake Pesticides and PCBs TMDL
The Machado Lake Pesticides and PCBs TMDL (also known as the Machado Lake Toxics TMDL) became 
effective on March 20, 2012 as Resolution No. R10-008.  Los Angeles County Unincorporated Areas has 
developed a Multipollutant TMDL implementation plan applicable to this TMDL.  In addition, the LACFCD 
also completed a TMDL implementation plan addressing this TMDL.

Per Attachment N Part D of the MS4 Permit, the Permittees subject to this TMDL, as identified in 
Table C.1, must comply with the WQBELs listed in Table C.12 for discharges of suspended sediments to 
Machado Lake, applied as a three year average no later than September 19, 2019.

Table C.12: Machado Lake Pesticides and PCBs TMDL WQBELs

Pollutant
Effluent Limitations for Suspended 
Sediment-Associated Contaminants 

(µg/kg dry weight)

Total PCBs 59.8

DDT (all congeners) 4.16

DDE (all congeners) 3.16

DDD (all congeners) 4.88

Total DDT 5.28

Chlordane 3.24

Dieldrin 1.90

DC and LA Harbor Waters Toxic Pollutants TMDL
The DC and LA Harbor Waters Toxic Pollutants TMDL (also known as the Los Angeles and Long Beach 
Harbor Toxic and Metals TMDL) became effective on March 23, 2012 as Resolution No. R11-008.  
According to the Regional Board implementation schedule, implementation plans must be developed by 
the responsible parties and submitted to the Regional Board by March 23, 2014.  The development of an 
EWMP will satisfy the implementation plan requirements.
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Per Attachment N Part E.2 of the MS4 Permit, the Permittees subject to this TMDL, as identified in 
Table C.1, must comply with interim WQBELs for discharges to Dominguez Channel freshwater during 
wet-weather and concentration-based WQBELs for pollutant concentrations in the sediment discharged to 
the Dominguez Channel Estuary and Greater Los Angeles and Long Beach Harbor Waters by December 
28, 2012, the effective date of the MS4 Permit.  For discharges to Dominguez Channel freshwater during 
wet-weather, the freshwater toxicity interim WQBEL is 2 TUc.  This interim limitation should be 
implemented as a trigger requiring initiation of the TRE/TIE process outlined in USEPAs "Understanding 
and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant 
Discharge Elimination System Program" (2000).  The interim metals WQBELs for the Dominguez Channel 
freshwater and Torrance Lateral during wet-weather are presented in Table C.13.  For sediment 
discharges to the Dominguez Channel Estuary and Greater Los Angeles and Long Beach Harbor Waters, 
Permittees should comply with interim concentration-based WQBELs presented in Table C.14.

Table C.13: DC and LA Harbor Waters Toxic Pollutants TMDL 
Interim Freshwater Metals WQBELs for Wet-Weather

Pollutant
Interim Effluent Limitation Daily 

Maximum (µg/L)

Total Copper 207.51

Total Lead 122.88

Total Zinc 898.87

Table C.14: DC and LA Harbor Waters Toxic Pollutants TMDL Sediment Interim 
WQBELs

Water Body

Interim Effluent Limitations Daily Maximum
(mg/kg sediment)

Copper Lead Zinc DDT PAHs PCBs

Dominguez Channel Estuary 
(below Vermont Avenue)

220.0 510.0 789.0 1.727 31.60 1.490

Los Angeles Inner Harbor 154.1 145.5 362.0 0.341 90.30 2.107

Los Angeles Outer Harbor 
(inside breakwater)

104.1 46.7 150 0.097 4.022 0.310

Los Angeles Harbor - Cabrillo 
Marina

367.6 72.6 281.8 0.186 36.12 0.199

Los Angeles Harbor -
Consolidated Slip

1,470.0 1,100.0 1,705.0 1.724 386.00 1.920

Los Angeles Harbor - Inner 
Cabrillo Beach Area

129.7 46.7 163.1 0.145 4.022 0.033

Fish Harbor 558.6 116.5 430.5 40.5 2,102.7 36.6

Per Attachment N Part E.3 of the MS4 Permit, the Permittees subject to this TMDL, as identified in 
Table C.1, must comply with final WQBELs for discharges to Dominguez Channel freshwater during wet-
weather and concentration-based WQBELs for pollutant concentrations in the sediment discharged to the 
Dominguez Channel Estuary and Greater Los Angeles and Long Beach Harbor Waters by March 23, 2032 
and every year thereafter.  Per Attachment N Part E.3.a of the MS4 Permit, for discharges to Dominguez 
Channel freshwater during wet-weather, the freshwater toxicity effluent limitation should not exceed the 
monthly median of 1 TUc.  The Permittees should also comply with the final metals WQBELs presented in 
Table C.15 for discharges to Dominguez Channel and all upstream reaches and tributaries of the 
Dominguez Channel above Vermont Avenue.
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Table C.15: DC and LA Harbor Waters Toxic Pollutants TMDL Final 
Freshwater Metals WQBELs for Wet-Weather

Metals
Water Column Mass-Based Final 

Effluent Limitation Daily Maximum 
(g/day)

Total Copper 1,300.3

Total Lead 5,733.7

Total Zinc 9,355.5

Per Attachment N Part E.3.b of the MS4 Permit, the Torrance Lateral must comply with freshwater final 
metals WQBELs and final concentration-based WQBELs for sediments, as shown in Table C.16 and 
Table C.17 respectively.

Table C.16: DC and LA Harbor Waters Toxic Pollutants TMDL Final 
Freshwater Metals WQBELs for Wet-Weather in 
Torrance Lateral

Metals
Water Column Effluent Limitation 

Daily Maximum
(unfiltered, µg/L)

Total Copper 9.7

Total Lead 42.7

Total Zinc 69.7

Table C.17: DC and LA Harbor Waters Toxic Pollutants TMDL Final 
Sediment Metals WQBELs for Wet-Weather in 
Torrance Lateral

Metals
Concentration-Based Effluent 

Limitation Daily Maximum
(mg/kg dry)

Total Copper 31.6

Total Lead 35.8

Total Zinc 121

Per Attachment N Part E.3.c of the MS4 Permit, the Dominguez Channel Estuary and Greater Los Angeles 
(and Long Beach) Harbor Waters must comply with final mass-based WQBELs, expressed as an annual 
loading of pollutants in the sediment deposited to the Dominguez Channel Estuary and the Greater Los 
Angeles and Long Beach Harbor Waters and final concentration-based WQBELs for sediments as shown 
in Table C.18.  Permittees should also comply with final concentration-based WQBELs for pollutant 
concentrations in the sediments discharged to the Dominguez Channel Estuary, Consolidated Slip, and 
Fish Harbor as shown in Table C.19.  Compliance with these limitations should be met by March 23, 2032 
and every year thereafter.
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Table C.18: DC and LA Harbor Waters Toxic Pollutants TMDL Final Sediment 
Metals WQBELs for DC Estuary and Los Angeles Harbor

Water Body
Final Effluent Limitations Annual (kg/yr)

Total Cu Total Pb Total Zn Total PAHs

Dominguez Channel Estuary 22.4 54.2 271.8 0.134

Consolidated Slip 2.73 3.63 28.7 0.0058

Inner Harbor 1.7 34.0 115.9 0.088

Outer Harbor 0.91 26.1 81.5 0.105

Fish Harbor (POLA) 0.00017 0.54 1.62 0.007

Cabrillo Marina 0.0196 0.289 0.74 0.00016

Table C.19: DC and LA Harbor Waters Toxic Pollutants TMDL 
Final Sediment Metals WQBELs for DC Estuary 
and Los Angeles Harbor

Waterbody

Effluent Limitations Daily Maximum 
(mg/kg dry sediment)

Cadmium Chromium Mercury

Dominguez Channel Estuary 1.2 -- --

Consolidated Slip 1.2 81 0.15

Fish Harbor -- -- 0.15

Per Attachment N Part E.3.d of the MS4 Permit, Permittees must comply with final mass-based WQBELs, 
listed in Table C.20, expressed as an annual loading of total DDT and total PCBs in the sediment 
deposited to the Dominguez Channel Estuary and Greater Los Angeles (and Long Beach) Harbor Waters 
by March 23, 2032 and every year thereafter.

Table C.20: DC and LA Harbor Waters Toxic Pollutants TMDL 
Final Sediment Metals WQBELs for DC Estuary 
and Los Angeles Harbor

Waterbody

Final Effluent Limitations Annual 
(g/yr)

Total DDTs Total PCBs

Dominguez Channel Estuary 0.250 0.207

Consolidated Slip 0.009 0.004

Inner Harbor 0.051 0.059

Outer Harbor 0.005 0.020

Fish Harbor (POLA) 0.0003 0.0019

Cabrillo Marina 0.000028 0.000025

Inner Cabrillo Beach 0.0001 0.0003

Per Attachment N Part E.4, compliance with the limitations specified in Attachment N Part E.3.a-d, listed 
in Table C.15 to Table C.20, can be determined according to Table C.21.  The table includes the MS4 
Permit Section, which specifies the WQBELs associated with the DC and LA Harbor Waters Toxic 
Pollutants TMDL, the Table Reference for which the limitations are specified within this document and the 
various compliance determination methods.
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Table C.21: DC and LA Harbor Waters Toxic Pollutants TMDL Compliance 
Determination

MS4 Permit 
Section1

Table 
Reference

Compliance Determination

Part E.2.b Table C.14

i. Demonstrate that the sediment quality condition of Unimpacted
or Likely Unimpacted via the interpretation and integration of 
multiple lines of evidence as defined in the Sediment Quality 
Objectives (SQO) Part 1 is met.

ii. Meet the interim WQBELs in bed sediment over a three-year 
averaging period.

iii. Meet the interim WQBELs in the discharge over a three-year 
averaging period.

Parts E.3.a.ii 
and E.3.b.i

Table C.15
and 

Table C.16

i. Final metals WQBELs are met.

ii.
California Toxics Rule (CTR) total metals criteria are met 
instream.

iii. CTR total metals criteria are met in the discharge.

Parts E.3.c.i 
and E.3.c.ii

Table C.18
and

Table C.19

i. Final WQBELs for pollutants in the sediment are met

ii. The qualitative sediment conditions of Unimpacted or Likely 
Unimpacted via the interpretation and integration of multiples 
lines of evidence as defined in the SQO Part 1, is met, with the 
exception of chromium, which is not included in the SQO Part 1.

iii. Sediment numeric targets are met in the bed sediments over a 
three-year averaging period.

Part E.3.d Table C.20

i. Fish tissue targets are met in species resident to the specified 
waterbodies2.

ii. Final WQBELs for pollutants in the sediment are met.
1 Attachment N of the MS4 Permit
2 A site-specific study to determine resident species should be submitted to the Regional Board Executive Officer 

for approval
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On April 10, 2014, a stakeholder workshop was held at the Los Angeles Zoo from 10:00 a.m. through 
approximately 2:00 p.m. The Dominguez Channel Watershed Management Group participated in the 
workshop and had a table set up with information on the watershed. Attached is a list of the persons and 
their organizations that attended the event, a card the Dominguez Channel Watershed Management 
Group handed out inviting persons to join a webinar, and a handout provided by the RWQCB describing 
the watershed. 

The webinar provided guidance on how to use the Dominguez Channel Watershed Management Group’s 
OPTI system to input project ideas. 

On November 20, 2014, a second workshop was held at the Los Angeles Zoo. This workshop discussed 
the planning progress, discussed the regional projects identified to date, and continued to solicit input 
from the stakeholders on regional project opportunities, planning criteria to incorporate, the additional 
benefits sought from the EWMP projects, and other desired outcomes from the program. The list of 
attendees from this event is also attached. 

The third workshop was also at the Los Angeles Zoo on March 19, 2015. This workshop discussed the 
draft EWMP, the projects identified, the load reductions that would occur from project implementation, 
any additional benefits communities would see from implementation of the projects, and the schedules 
and costs for implementation of the EWMP. The list of attendees from this workshop is also attached. 
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Attachment E Enhanced Watershed Management Program
Dominguez Channel Watershed Management Area

This attachment includes a table summarizing sources of water quality data and a table that includes the 
data collected and the results of the data analysis.  The data analysis was used to identify water quality 
priorities within the Dominguez Channel Watershed Management Group (DC WMG) and is provided in 
support of Section 2.1 of the DC WMG Enhanced Watershed Management Program (EWMP).  Additionally, 
compliance schedules for the milestones of each of the water bodies within the DC WMA are included in 
this attachment. 
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Attachment E Enhanced Watershed Management Program
Dominguez Channel Watershed Management Area

Table E.1: Data Sources for Water Quality Analysis

Source
Monitoring 

Program
Monitoring 
Frequency

Sampling Location Constituents
Date 

Range

LACDPW

Dominguez 
Channel MS4 
NPDES Mass 
Emission 
Monitoring 
Program

Multiple samples 
taken before and 
after storm events 
annually.

Dominguez Channel S28 
Sampling Station at 
Artesia Blvd.

Conventional, 
bacteria, 
general, 
nutrients, 
metals, semi-
volatile 
organics, 
chlorinated 
pesticides, 
organophosph
ate pesticides, 
herbicides, 
polychlorinate
d biphenyls

2002-
2013

LACDPW Storm Master

Samples taken 
during storm 
events 10/2004 -
3/9/2005

Dominguez Channel S28 
Sampling Station at 
Artesia Blvd.

Bacteria, 
nutrients, 
metals, semi-
volatile 
organics, 
chlorinated 
pesticides, 
organophosph
ate pesticides, 
herbicides, 
polychlorinate
d biphenyls

2004-
2005

POLA 
Study by 

AMEC

Artesia 
Pollutograph 
Study

Multiple samples 
before and after 
storm events at 
the following 
dates: 5/16/2005, 
5/17/2005, 
8/17/2005, 
8/18/2005, 
2/27/2006, 
2/28/2006 and 
3/17/2006. 

Dominguez Channel S28 
Sampling Station at 
Artesia Blvd.

Conventional, 
bacteria, 
general, 
nutrients, 
metals, 
chlorinated 
pesticides, 
polychlorinate
d biphenyls, 
polycyclic 
aromatic 
hydrocarbons

2005-
2006
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Attachment E Enhanced Watershed Management Program
Dominguez Channel Watershed Management Area

Table E.1: Data Sources for Water Quality Analysis

Source
Monitoring 

Program
Monitoring 
Frequency

Sampling Location Constituents
Date 

Range

LABOS

Special 
Ammonia 
Sampling in  
Dominguez 
Channel

Samples taken 
weekly: 7/1/2009 
- 8/13/2009

Dominguez Channel at:
El Segundo Blvd
Yukon Ave 
(tributary)
Western Ave
Vermont Ave
Carson Plaza Dr. 
(tributary)
Main St. 
(Torrance 
Lateral)

Dominguez Channel 
Estuary at:

Wilmington Ave

Henry Ford Ave

Ammonia 2009

LABOS

Status and 
Trends 
Monitoring in 
Dominguez 
Channel

Monthly (Metals), 
Weekly (Bacteria)

Dominguez Channel at:
El Segundo Blvd
Yukon Ave. 
(tributary)
Western Ave.
Vermont Ave.
Carson Plaza Dr. 
(tributary)
Main St. 
(Torrance 
Lateral)

Dominguez Channel 
Estuary at:

Wilmington Ave.

Henry Ford Ave.

Bacteria and 
Metals

2001-
2009

LABOS

Machado Lake 
Nutrient TMDL 
Monitoring 
Program 

Bi-monthly
Machado Lake at four 
locations (ML-1, ML-2, 
ML-3, ML-4)

General 
chemistry, 
ammonia and 
nutrients

2011-
2012

LABOS

Machado Lake 
Water Quality 
Monitoring 
Program

Weekly

Machado Lake at four 
locations (ML-1, ML-2, 
ML-3, ML-4) and 
adjacent storm drains 
(Project 510, Project 77 
and Wilmington Drain)

General 
chemistry, 
bacteria and 
nutrients

2006-
2011
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Attachment E Enhanced Watershed Management Program
Dominguez Channel Watershed Management Area

Water and sediment quality monitoring reports were collected and reviewed as part of the 
characterization.  These reports are summarized in Table E.7.

Table E.7:  Monitoring Reports Reviewed for Water Quality Characterization

Source Water Body(ies) Date Range

LACDPW NPDES MS4 Stormwater Monitoring 
Reports

Dominguez Channel Mass 
Emission Station

2002-2012

Dominguez Channel Tributary 
Monitoring

2008-2011

Surface Water Ambient Monitoring Program 
(SWAMP)

Dominguez Channel, Machado 
Lake and LA/LB Harbor

2003

Dominguez Channel/Consolidated Slip Erosion 
Study

Dominguez Channel Estuary 
and Consolidated Slip

2011

Southern California Bight Regional Monitoring 
Program

LA/LB Harbor
2003
2008

POLA water data Inner, Fish, and Outer Harbor 2005

Port of Long Beach (POLB) water data Inner Harbor 2006

POLA/POLB Sediment Survey Inner and Outer Harbor 2006

City of LA Terminal Island Water Reclamation Plant 
Biennial Assessment Report

Outer Harbor
2002/2003
2008/2009
2010/2011

Southern California Coastal Water Research Project 
(SCCWRP) DDE Inventory

Inner and Outer Harbor 2003

Consolidated Slip Restoration Project Concept Plan 
Supplemental Report

Dominguez Channel, 
Dominguez Channel Estuary, 
Torrance Lateral, and 
Consolidated Slip

2002

SCCWRP Atmospheric Deposition in LA/LB Harbor 
study

Consolidated Slip 2006

Wilmington Drain Sediment Characterization Study 
- LACDPW and City of Los Angeles Bureau of 
Engineering (BOE)

Wilmington Drain 2007

City of LA Machado Lake Nutrients and Toxics 
TMDL Lake Water Quality Management Plan

Machado Lake and Wilmington 
Drain

2001-2009

Tables of the observed exceedances over the monitoring period and exceedances over the past five years 
(starting in January 2008) are summarized in Table E.9 through Table E.13 below. The last ten years of 
data was identified and evaluated based on the requirements specified in the Reasonable Assurance 
Analysis (RAA) Guidelines as defined in the EWMP Work Plan and the most recent five years of data was 
focused on, as it is the most relevant.  Note that metals were evaluated in dissolved form.
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Attachment E Enhanced Watershed Management Program
Dominguez Channel Watershed Management Area

Those pollutants with similar fate and transport mechanisms that can be addressed with the same types 
of control measures were also grouped into classes.  These classes include:

Bacteria
Metals
Nutrients
Trash
Historical Organics (HO) – organic compounds including pesticides that are no longer in use such 
as PCBs and DDT
Current Organics (CO) – organic Compounds such as pesticides and PAHs that are still in use
To be determined (TBD) – conditions such as pH, dissolved oxygen, and toxicity that are not 
classified as pollutants and will need further investigation before grouping into other classes

The tables below lists the subcategorized WBPCs for DC WMG (Table E.15), Torrance Lateral 
(Table E.16), Dominguez Channel Estuary (Table E.17), Machado Lake (Table E.18), Wilmington Drain 
(Table E.19), the Consolidated Slip (Table E.20), and the rest of the Los Angeles Harbor areas (Table 
E.21).  Those designations that only apply to a specific weather condition (wet or dry) were marked as 
such.  Refer to Table for a description of the subcategories.  Subcategorizations may change as more 
recent monitoring data becomes available for evaluation.

Table E.14: Summary of Dominguez Channel1 Subcategorized WBPCs

Class Constituents2 Subcategory

Metal Dissolved Copper (Wet) 1A

Metal Dissolved Lead (Wet) 1A

Metal Dissolved Zinc (Wet) 1A

TBD Toxicity 1D

Bacteria Indicator Bacteria 2A

Nutrients Ammonia (Dry) 2A

HO Diazinon 2C

Metals Dissolved Copper (Dry) 3A

Metals Dissolved Lead (Dry) 3A

Metals Dissolved Zinc (Dry) 3A

Metals Dissolved Chromium (Dry) 3A

TBD Cyanide 3A

TBD pH 3B

Metals Dissolved Cadmium 3C

Metals Dissolved Mercury 3C

Metals Dissolved Thallium (Dry) 3C

CO Bis (2-Ethylhexl) phthalate 3C

TBD Dissolved Oxygen 3C
1 Dominguez Channel refers to lined portion above Vermont Avenue.
2 If the constituent is noted as wet or dry, then the priority is only based on wet- or dry-weather.
UT = Unknown Toxicity
HO = Historical Organics
CO = Current Organics
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Attachment E Enhanced Watershed Management Program
Dominguez Channel Watershed Management Area

Table E.15: Summary of Torrance Lateral Subcategorized WBPCs

Class Constituents1 Subcategory

Metal Dissolved Copper (Wet) 1A

Metal Dissolved Lead (Wet) 1A

Metal Dissolved Zinc (Wet) 1A

Bacteria Coliform Bacteria 2A

Metals Dissolved Copper (Dry) 3A

Metals Dissolved Lead (Dry) 3A

TBD Cyanide 3A

TBD pH 3A

Nutrients Ammonia (Dry) 3A

Metals Dissolved Zinc (Dry) 3C

Metals Dissolved Cadmium 3C

HO DDT 3C

HO PCBs 3C
1 If the constituent is noted as wet or dry, then the priority is only based on wet- or dry-weather.
UT = Unknown Toxicity
HO = Historical Organics

Table E.16: Summary of Dominguez Channel Estuary Subcategorized WBPCs

Class Constituents1 Subcategory

Metals Cadmium (Sediment) 1A

Metals Copper (Dissolved and Sediment) 1A

Metals Lead (Dissolved and Sediment) 1A

Metals Zinc (Dissolved and Sediment) 1A

HO DDT (Sediment) 1A

HO PCBs (Sediment) 1A

HO Chlordane (Sediment) 1A

HO Dieldrin (Sediment) 1A

CO PAHs (Sediment) 1A

TBD Benthic Community Effects 1D

TBD Sediment Toxicity 1D

Bacteria Coliform Bacteria 2A

Nutrients Ammonia (Dry) 2C

Metals Arsenic (Sediment) 3A

Metals Chromium (Sediment) 3A

Metals Mercury (Sediment) 3A

Metals Silver (Sediment) 3A

Metals Dissolved Silver (Dry) 3C

Metals Dissolved Nickel 3C

Metals Dissolved Mercury (Dry) 3C

Metals Thallium (Dissolved) 3C
1 If the constituent is noted as wet or dry, then the priority is only based on wet- or dry-weather.
UT = Unknown Toxicity
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Attachment E Enhanced Watershed Management Program
Dominguez Channel Watershed Management Area

Table E.16: Summary of Dominguez Channel Estuary Subcategorized WBPCs

Class Constituents1 Subcategory

HO = Historical Organics
CO = Current Organics

Table E.17: Summary of Machado Lake Subcategorized WBPCs

Class Constituents1 Subcategory

Trash Trash 1A

Nutrients Total Phosphorus 1A

Nutrients Total Nitrogen 1A

TBD Dissolved Oxygen 1A

Nutrients Chlorophyll-a 1A

HO PCBs (Sediment) 1B

HO DDT (Sediment) 1B

HO Chlordane (Sediment) 1B

HO Dieldrin (Sediment) 1D

Nutrients Ammonia 1D

Bacteria E. coli (Dry) 3A

TBD pH 3C
1 If the constituent is noted as wet or dry, then the priority is only based on wet- or dry-weather.
UT = Unknown Toxicity HO = Historical Organics

Table E.18: Summary of Wilmington Drain Subcategorized WBPCs

Class Constituents Subcategory

Bacteria Coliform Bacteria 2C

Metals Dissolved Copper 2C

Metals Dissolved Lead 2C

Nutrients Total Nitrogen 3A

HO DDT (Sediment) 3A

HO Chlordane (Sediment) 3A

HO Dieldrin (Sediment) 3A

HO PCBs (Sediment) 3C

HO = Historical Organics

Table E.19: Summary of Consolidated Slip Subcategorized WBPCs

Class Constituents Subcategory

Metals Cadmium (Sediment) 1A

Metals Chromium (Sediment) 1A

Metals Copper (Sediment) 1A

Metals Lead (Sediment) 1A

Metals Mercury (Sediment) 1A

Metals Zinc (Sediment) 1A

HO DDT (Sediment) 1A

HO PCBs (Sediment) 1A
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Attachment E Enhanced Watershed Management Program
Dominguez Channel Watershed Management Area

Table E.19: Summary of Consolidated Slip Subcategorized WBPCs

Class Constituents Subcategory

CO PAHs (Sediment) 1A

HO Chlordane (Sediment) 1A

HO Dieldrin (Sediment) 1A

HO Toxaphene (Sediment) 1D

TBD Benthic Community Effects 1D

TBD Sediment Toxicity 1D

Metals Silver (Sediment) 3A

Metals Arsenic (Sediment) 3A

Metals Nickel (Sediment) 3A

UT = Unknown Toxicity
HO = Historical Organics
CO = Current Organics

Table E.20: Summary of Other Los Angeles Harbor Subcategorized WBPCs

Class Constituents Subcategory

Fish Harbor

Metals Copper (Sediment) 1D

Metals Lead (Sediment) 1D

Metals Mercury (Sediment) 1D

Metals Zinc (Sediment) 1D

HO DDT (Sediment & Tissue) 1D

HO PCBs (Sediment & Tissue) 1D

HO Chlordane (Sediment) 1D

CO PAHs (Sediment) 1D

TBD Sediment Toxicity 1D

Inner Cabrillo Beach

Bacteria Indicator Bacteria 1A

HO DDT (Sediment & Tissue) 1D

HO PCBs (Sediment & Tissue) 1D

Cabrillo Marina

HO DDT (Sediment & Tissue) 1D

HO PCBs (Sediment & Tissue) 1D

CO PAHs (Sediment) 1D

Los Angeles/ Long Beach Inner Harbor 

Bacteria Indicator Bacteria 1D

Metals Copper (Sediment) 1D

Metals Zinc (Sediment) 1D

HO DDT (Sediment & Tissue) 1D

HO PCBs (Sediment & Tissue) 1D

CO PAHs (Sediment) 1D

TBD Benthic Community Effects 1D
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Attachment E Enhanced Watershed Management Program
Dominguez Channel Watershed Management Area

Table E.20: Summary of Other Los Angeles Harbor Subcategorized WBPCs

Class Constituents Subcategory

TBD Sediment Toxicity 1D

Metals Dissolved Copper 3C

Metals Dissolved Silver 3C

Los Angeles/ Long Beach Outer Harbor

HO DDT (Sediment & Tissue) 1A

HO PCBs (Sediment & Tissue) 1A

TBD Sediment Toxicity 1D

Metals Cadmium (Sediment) 3A

Metals Copper (Sediment) 3A

Metals Nickel (Sediment) 3A

Metals Mercury (Sediment) 3C

Metals Dissolved Copper 3C

Metals Dissolved Silver 3C

UT = Unknown Toxicity
HO = Historical Organics
CO = Current Organics

Sediment toxicity and benthic community effects are classified as not showing exceedances in the past 
five years, potentially due to the fact that few samples have been collected in the last 5 years.  The POLA 
and POLB are currently conducting bioaccumulation modeling and studies, fish tissue studies, and 
additional sediment triad studies to ascertain observed effects associated with elevated sediment 
concentrations of toxic compounds in the Harbor.  These WBPCs can be reclassified when more recent 
data becomes available.

Per Part VI.C.2.a.iii (pages 51-52), pollutants for which there are exceedances of receiving water 
limitations, but which the water body is not identified as impaired on the 303(d) List will be addressed in 
the EWMP process.  For most of the watershed, the most critical requirements are associated with the DC 
and LA Harbor Waters Toxic Pollutants TMDL as well as the Machado Lake Nutrients and Machado Lake 
Toxics TMDLs.

In addition to addressing the TMDL pollutants, the DC WMG will also address the requirements set forth 
by the MS4 Permit in regards to Category 2 and 3 pollutants.  Pursuant to the MS4 Permit, Parts 
VI.C.2.a.ii.(5) (pages 50-51) and VI.C.2.a.iii.(2).(d) (page 52), interim and final milestones for WBPCs 
identified as Category 2 or 3 in Section 2 will be established.

Compliance schedules for the water bodies within the DC WMA are presented in Table E.21 through Table 
E.26.
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P
s

3
/2

3
/2

0
3
2

A
n
ti
ci

p
a
te

d
 s

ig
n
if
ic

a
n
t 

re
d
u
ct

io
n
 f

ro
m

 b
a
se

lin
e

C
o
m

p
le

te
 B

M
P
s 

to
 a

ch
ie

v
e
 r

e
ce

iv
in

g
 w

a
te

r 
ta

rg
e
ts

.
3
/2

3
/2

0
4
0

A
tt

a
in

 R
e
ce

iv
in

g
 W

a
te

r 
T
a
rg

e
ts

: 

T
o
ta

l 
R

e
co

v
e
ra

b
le

 M
e
ta

ls
 F

re
sh

w
a
te

r 
T
a
rg

e
ts

: 
C
o
p
p
e
r 

(D
ry

)4
=

 1
9
.7

1
 u

g
/L

; 
L
e
a
d
 (

D
ry

)4
=

 9
.7

0
 

u
g
/L

;
Z
in

c 
(D

ry
)4

=
 2

5
1
.5

8
u
g
/L

; 
C
a
d
m

iu
m

 (
D

ry
)4

=
 4

.9
0
 u

g
/L

; 
C
a
d
m

iu
m

 (
W

e
t)

4
=

 2
.0

7
 u

g
/L

; 
C
h
ro

m
iu

m
 (

D
ry

) 
=

 1
1
 u

g
/L

; 
M

e
rc

u
ry

 0
.0

5
1
 u

g
/L

; 
T
h
a
lli

u
m

 (
D

ry
) 

=
 6

.3
 u

g
/L

C
y
a
n

id
e

C
o
n
d
u
ct

 M
o
n
it
o
ri
n
g
 t

h
ro

u
g
h
 C

IM
P

O
n
g
o
in

g

E
v
a
lu

a
te

 M
o
n
it
o
ri
n
g
 D

a
ta

3
/2

3
/2

0
1
7

C
y
a
n
id

e
 (

W
e
t)

 =
 2

2
 u

g
/L

; 
C
y
a
n
id

e
 (

D
ry

) 
=

 5
.2

 u
g
/L

B
is

(2
-
E

th
y
lh

e
x

e
l)

 p
h

th
a

la
te

-
E
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A
tt

a
ch

m
e
n
t 

E
E
n
h
a
n
ce

d
 W

a
te

rs
h
e
d
 M

a
n
a
g
e
m

e
n
t 

P
ro

g
ra

m
D

o
m

in
g
u
e
z 

C
h
a
n
n
e
l 
W

a
te

rs
h
e
d
 M

a
n
a
g
e
m

e
n
t 

A
re

a

T
a

b
le

 E
.2

1
: 

D
o

m
in

g
u

e
z
 C

h
a

n
n

e
l 

W
a

te
rs

h
e

d
 M

a
n

a
g

e
m

e
n

t 
A

re
a

 C
o

m
p

li
a

n
c
e

 S
c
h

e
d

u
le

 –
M

il
e

s
to

n
e

:
D

o
m

in
g

u
e

z
 

C
h

a
n

n
e

l
D

a
te

R
e

c
e

iv
in

g
 W

a
te

r 
Q

u
a

li
ty

 O
b

je
c
ti

v
e

s

C
o
n
d
u
ct

 M
o
n
it
o
ri
n
g
 t

h
ro

u
g
h
 C

IM
P
 t

o
 c

o
n
fi
rm

 e
x
ce

e
d
a
n
ce

s
O

n
g
o
in

g

E
v
a
lu

a
te

 M
o
n
it
o
ri
n
g
 D

a
ta

3
/2

3
/2

0
1
7

1
.8

 u
g
/L

p
H

C
o
n
d
u
ct

 M
o
n
it
o
ri
n
g
 t

h
ro

u
g
h
 C

IM
P

O
n
g
o
in

g

E
v
a
lu

a
te

 M
o
n
it
o
ri
n
g
 D

a
ta

3
/2

3
/2

0
1
7

6
.5

 <
 p

H
 <

 8
.5

D
is

s
o

lv
e

d
 O

x
y
g

e
n

C
o
n
d
u
ct

 M
o
n
it
o
ri
n
g
 t

h
ro

u
g
h
 C

IM
P

O
n
g
o
in

g

E
v
a
lu

a
te

 M
o
n
it
o
ri
n
g
 D

a
ta

3
/2

3
/2

0
1
7

D
is

so
lv

e
d
 O

x
y
g
e
n
 >

 5
m

g
/L

(1
)

B
a
se

lin
e
 w

ill
 b

e
 i
d
e
n
ti
fi
e
d
 d

u
ri
n
g
 t

h
e
 R

e
a
so

n
a
b
le

 A
ss

u
ra

n
ce

 A
n
a
ly

si
s 

P
ro

ce
ss

.
(2

)
A
cu

te
 t

o
ta

l 
re

co
v
e
ra

b
le

 m
e
ta

ls
 f

re
sh

w
a
te

r 
ta

rg
e
ts

 s
h
o
w

n
 u

si
n
g
 t

h
e
 s

it
e
 s

p
e
ci

fi
c 

co
n
v
e
rs

io
n
 f

a
ct

o
rs

 l
is

te
d
 i
n
 t

h
e
 D

o
m

in
g
u
e
z 

C
h
a
n
n
e
l 
T
o
x
ic

s 
T
M

D
L
. 
F
a
ct

o
rs

 u
ti
liz

e
 a

 h
a
rd

n
e
ss

 o
f 

5
0
 

m
g
/L

. 
D

is
so

lv
e
d
 m

e
ta

ls
 C

T
R

 c
ri
te

ri
a
 a

t 
th

e
 e

q
u
iv

a
le

n
t 

h
a
rd

n
e
ss

 a
re

 a
s 

fo
llo

w
s:

 C
o
p
p
e
r 

(W
e
t)

 =
 6

.9
9
 u

g
/L

; 
L
e
a
d
 (

W
e
t)

 =
 3

0
.1

4
 u

g
/L

; 
Z
in

c 
(W

e
t)

 =
 6

5
.1

3
 u

g
/L

.
(3

)
A
m

b
ie

n
t 

p
H

 a
n
d
 t

e
m

p
e
ra

tu
re

 m
e
a
su

re
m

e
n
ts

 w
ill

 b
e
 t

a
k
e
n
 a

t 
th

e
 t

im
e
 o

f 
sa

m
p
lin

g
 t

o
 d

e
te

rm
in

e
 t

h
e
 a

p
p
lic

a
b
le

 r
e
ce

iv
in

g
 w

a
te

r 
q
u
a
lit

y
 t

a
rg

e
t.

(4
)

A
 h

a
rd

n
e
ss

 o
f 

5
0
 m

g
/L

 w
a
s 

a
ss

u
m

e
d
 f

o
r 

w
e
t 

w
e
a
th

e
r 

h
a
rd

n
e
ss
-d

e
p
e
n
d
e
n
t 

m
e
ta

ls
 a

n
d
 a

 h
a
rd

n
e
ss

 o
f 

2
4
0
 m

g
/L

 w
a
s 

a
ss

u
m

e
d
 f

o
r 

d
ry

 w
e
a
th

e
r 

h
a
rd

n
e
ss

 d
e
p
e
n
d
e
n
t 

m
e
ta

ls
. 

S
it
e
-

S
p
e
ci

fi
c 

co
n
v
e
rs

io
n
 f

a
ct

o
rs

 w
e
re

 n
o
t 

a
v
a
ila

b
le

.
(5

)
T
h
e
 D

o
m

in
g
u
e
z 

C
h
a
n
n
e
l 
E
st

u
a
ry

 W
a
te

r 
Q

u
a
lit

y
 O

b
je

ct
iv

e
s 

a
re

 a
ss

u
m

in
g
 s

a
lt
w

a
te

r 
co

n
d
it
io

n
s.

(6
)

A
 h

a
rd

n
e
ss

 o
f 

2
0
5
 m

g
/L

 w
a
s 

a
ss

u
m

e
d
 f

o
r 

w
e
t 

w
e
a
th

e
r 

h
a
rd

n
e
ss
-d

e
p
e
n
d
e
n
t 

m
e
ta

ls
 a

n
d
 a

 h
a
rd

n
e
ss

 o
f 

5
7
0
 m

g
/L

 w
a
s 

a
ss

u
m

e
d
 f

o
r 

d
ry

 w
e
a
th

e
r 

h
a
rd

n
e
ss

 d
e
p
e
n
d
e
n
t 

m
e
ta

ls
. 
S
it
e
-

S
p
e
ci

fi
c 

co
n
v
e
rs

io
n
 f

a
ct

o
rs

 w
e
re

 n
o
t 

a
v
a
ila

b
le

.
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W
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T
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 E
.2

2
: 

D
o

m
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g
u

e
z
 C

h
a

n
n

e
l 

W
a

te
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h
e

d
 M

a
n

a
g

e
m

e
n

t 
A

re
a

 C
o

m
p

li
a

n
c
e

 S
c
h

e
d

u
le

 –
M

il
e

s
to

n
e

:
T

o
rr

a
n

c
e

 L
a

te
ra

l
D

a
te

R
e

c
e

iv
in

g
 W

a
te

r 
Q

u
a

li
ty

 O
b

je
c
ti

v
e

s

C
o
n

st
it

u
e
n

ts
 A

d
d

re
ss

e
d
 i
n

 a
 T

M
D

L

M
e

ta
ls

 (
T

o
ta

l 
C

o
p

p
e

r 
(W

e
t)

, 
T

o
ta

l 
L
e

a
d

 (
W

e
t)

, 
T

o
ta

l 
Z

in
c
 (

W
e

t)
)

M
ile

st
o
n
e
 1

3
/2

3
/2

0
2
6

5
0
%

 r
e
d
u
ct

io
n
 f

ro
m

b
a
se

lin
e1

M
ile

st
o
n
e
 2

3
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3
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0
2
9

7
5
%

 r
e
d
u
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n
 f
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m

b
a
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lin
e1

M
ile

st
o
n
e
 3

3
/2

3
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0
3
2

A
tt

a
in

 R
e
ce

iv
in

g
 W

a
te

r 
T
a
rg

e
ts

M
e
e
t 

F
in

a
l 
W

L
A
s 

a
n
d
 L

A
s 

fo
r 

w
e
t 

w
e
a
th

e
r 

m
e
ta

ls
 a

n
d
 t

o
x
ic

it
y

3
/2

3
/2

0
3
2

T
o
ta

l 
R

e
co

v
e
ra

b
le

 M
e
ta

ls
 F

re
sh

w
a
te

r 
T
a
rg

e
ts

: 
C
o
p
p
e
r 

(W
e
t)

2
=

 9
.7

 

u
g
/L

; 
L
e
a
d
 (

W
e
t)

2
=

 4
2
.7

 u
g
/L

; 
Z
in

c
(W

e
t)

2
=

  
6
9
.6

 u
g
/L

C
o
n

st
it

u
e
n

ts
 o

n
 t

h
e
 2

0
1

0
 3

0
3

(d
) 

li
st

, 
b

u
t 

n
o
t 

A
d

d
re

ss
e
d

 i
n

 a
 T

M
D

L

C
o

li
fo

rm
 B

a
c
te

ri
a

C
o
n
d
u
ct

 M
o
n
it
o
ri
n
g
 t

h
ro

u
g
h
 C

IM
P

O
n
g
o
in

g

E
v
a
lu

a
te

 M
o
n
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o
ri
n
g
 D

a
ta

 a
n
d
 D

e
te

rm
in

e
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f 

T
M

D
L
 D

e
v
e
lo

p
m

e
n
t 

is
 N

e
ce

ss
a
ry

3
/2

3
/2

0
1
7

M
e
e
t 

W
a
te

r 
Q

u
a
lit

y
 O

b
je

ct
iv

e
s 

(D
ry

)
3
/2

3
/2

0
3
2

S
in

g
le

 S
a
m

p
le

 L
im

it
s:

E
. 
co

li
=

 2
3
5
/1

0
0
 m

L

M
e
e
t 

W
a
te

r 
Q

u
a
lit

y
 O

b
je

ct
iv

e
s 

(W
e
t)

3
/2

3
/2

0
4
0

S
in

g
le

 S
a
m

p
le

 L
im

it
s:

E
. 
co

li
=

 2
3
5
/1

0
0
 m

L

C
o
n

st
it

u
e
n

ts
 E

x
c
e
e
d

in
g

 W
a
te

r 
Q

u
a
li
ty

 O
b

je
ct

iv
e
s,

 b
u

t 
n

o
t 

o
n

 t
h

e
 2

0
1

0
 3

0
3

(d
) 

L
is

t

M
e

ta
ls

 (
T

o
ta

l 
C

o
p

p
e

r 
(D

ry
),

 T
o

ta
l 

L
e

a
d

 (
D

ry
),

 T
o

ta
l 
Z

in
c
 (

D
ry

),
 T

o
ta

l 
C

a
d

m
iu

m
)

R
e
v
ie

w
 p

ro
g
re

ss
 b

a
se

d
 o

n
 i
m

p
le

m
e
n
ta

ti
o
n
 o

f 
B
M

P
s

3
/2

3
/2

0
3
2

A
n
ti
ci

p
a
te

d
 s

ig
n
if
ic

a
n
t 

re
d
u
ct

io
n
 f

ro
m

 b
a
se

lin
e

C
o
m

p
le

te
 B

M
P
s 

to
 a

ch
ie

v
e
 r

e
ce

iv
in

g
 w

a
te

r 
ta

rg
e
ts

.
3
/2

3
/2

0
4
0

A
tt

a
in

 R
e
ce

iv
in

g
 W

a
te

r 
T
a
rg

e
ts

M
e
e
t 

W
a
te

r 
Q

u
a
lit

y
 O

b
je

ct
iv

e
s

3
/2

3
/2

0
4
0

T
o
ta

l 
R

e
co

v
e
ra

b
le

 M
e
ta

ls
 F

re
sh

w
a
te

r 
T
a
rg

e
ts

: 
C
o
p
p
e
r 

(D
ry

)4
=

 1
9
.7

1
 

u
g
/L

; 
L
e
a
d
 (

D
ry

)4
=

 9
.7

0
 u

g
/L

;
Z
in

c 
(D

ry
)4

=
 2

5
1
.5

8
u
g
/L

; 
C
a
d
m

iu
m

 

(D
ry

)4
=

 4
.9

0
 u

g
/L

; 
C
a
d
m

iu
m

 (
W

e
t)

4
=

 2
.0

7
 u

g
/L

S
e

d
im

e
n

t-
B

o
u

n
d

 H
is

to
ri

c
a

l 
O

rg
a

n
ic

s
 (

D
D

T
, 

P
C

B
s
)

R
e
v
ie

w
 p

ro
g
re

ss
 b

a
se

d
 o

n
 i
m

p
le

m
e
n
ta

ti
o
n
 o

f 
B
M

P
s

3
/2

3
/2

0
3
2

A
n
ti
ci

p
a
te

d
 s

ig
n
if
ic

a
n
t 

re
d
u
ct

io
n
 f

ro
m

 b
a
se

lin
e

C
o
m

p
le

te
 B

M
P
s 

to
 a

ch
ie

v
e
 r

e
ce

iv
in

g
 w

a
te

r 
ta

rg
e
ts

.
3
/2

3
/2

0
4
0

A
tt

a
in

 R
e
ce

iv
in

g
 W

a
te

r 
T
a
rg

e
ts

M
e
e
t 

W
a
te

r 
Q

u
a
lit

y
 O

b
je

ct
iv

e
s

3
/2

3
/2

0
4
0

T
o
ta

l 
D

D
T
 (

E
R

L
) 

=
 1

.5
8
 u

g
/k

g
; 

T
o
ta

l 
D

D
T
 (

E
R
M

) 
=

 4
6
.1

 u
g
/k

g
; 

T
o
ta

l 
P
C
B
s

(E
R

L
) 

=
 2

2
.7

 u
g
/k

g
; 

T
o
ta

l 
P
C
B
s 

(E
R

M
) 

=
 1

8
0
 u

g
/k

g

C
y
a
n

id
e

C
o
n
d
u
ct

 M
o
n
it
o
ri
n
g
 t

h
ro

u
g
h
 C

IM
P
 t

o
 c

o
n
fi
rm

 e
x
ce

e
d
a
n
ce

s
O

n
g
o
in

g

E
v
a
lu

a
te

 M
o
n
it
o
ri
n
g
 D

a
ta

3
/2

3
/2

0
1
7

C
y
a
n
id

e
 (

D
ry

) 
=

 5
.2

 u
g
/L

; 
C
y
a
n
id

e
 (

W
e
t)

 =
 2

2
 u

g
/L

A
m

m
o

n
ia

 (
D

ry
)

C
o
n
d
u
ct

 M
o
n
it
o
ri
n
g
 t

h
ro

u
g
h
 C

IM
P
 t

o
 c

o
n
fi
rm

 e
x
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e
d
a
n
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s
O

n
g
o
in

g

E
v
a
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a
te

 M
o
n
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o
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n
g
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a
ta

3
/2

3
/2

0
1
7

M
e
e
t 

W
a
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r 
Q

u
a
lit

y
 O

b
je

ct
iv

e
s 

(D
ry

)
3
/2

3
/2

0
3
0

3
0
-d

a
y
 a

v
e
ra

g
e
 p

H
 a

n
d
 t

e
m

p
e
ra

tu
re

 d
e
p
e
n
d
e
n
t3

w
a
te
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q
u
a
lit

y
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b
je

ct
iv

e
 

fo
r 

A
m

m
o
n
ia

 a
s 

N

M
e
e
t 

W
a
te

r 
Q

u
a
lit

y
 O

b
je

ct
iv

e
s 

(W
e
t)

3
/2

3
/2

0
4
0

O
n
e
-h

o
u
r 

a
v
e
ra

g
e
 p

H
 a

n
d
 t

e
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tu
re

 d
e
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w
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lit
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o
b
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iv

e
 f

o
r 

A
m

m
o
n
ia

 a
s 

N

p
H

C
o
n
d
u
ct

 M
o
n
it
o
ri
n
g
 t

h
ro

u
g
h
 t

h
e
 C

IM
P

O
n
g
o
in

g

E
v
a
lu

a
te

 M
o
n
it
o
ri
n
g
 D

a
ta

3
/2

3
/2

0
1
7

6
.5

 <
 p

H
 <

 8
.5
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A
tt

a
ch

m
e
n
t 

E
E
n
h
a
n
ce

d
 W

a
te

rs
h
e
d
 M

a
n
a
g
e
m

e
n
t 

P
ro

g
ra

m
D

o
m

in
g
u
e
z 

C
h
a
n
n
e
l 
W

a
te

rs
h
e
d
 M

a
n
a
g
e
m

e
n
t 

A
re

a

T
a

b
le

 E
.2

2
: 

D
o

m
in

g
u

e
z
 C

h
a

n
n

e
l 

W
a

te
rs

h
e

d
 M

a
n

a
g

e
m

e
n

t 
A

re
a

 C
o

m
p

li
a

n
c
e

 S
c
h

e
d

u
le

 –
M

il
e

s
to

n
e

:
T

o
rr

a
n

c
e

 L
a

te
ra

l
D

a
te

R
e

c
e

iv
in

g
 W

a
te

r 
Q

u
a

li
ty

 O
b

je
c
ti

v
e

s

(1
)

B
a
se

lin
e
 w

ill
 b

e
 i
d
e
n
ti
fi
e
d
 d

u
ri
n
g
 t

h
e
 R

e
a
so

n
a
b
le

 A
ss

u
ra

n
ce

 A
n
a
ly

si
s 

P
ro

ce
ss

.
(2

)
A
cu

te
 t

o
ta

l 
re

co
v
e
ra

b
le

 m
e
ta

ls
 f

re
sh

w
a
te

r 
ta

rg
e
ts

 s
h
o
w

n
 u

si
n
g
 t

h
e
 s

it
e
 s

p
e
ci

fi
c 

co
n
v
e
rs

io
n
 f

a
ct

o
rs

 l
is

te
d
 i
n
 t

h
e
 D

o
m

in
g
u
e
z 

C
h
a
n
n
e
l 
T
o
x
ic

s 
T
M

D
L
. 

F
a
ct

o
rs

 u
ti
liz

e
 a

 h
a
rd

n
e
ss

 o
f 

5
0
 m

g
/L

. 
D

is
so

lv
e
d
 

m
e
ta

ls
 C

T
R

 c
ri
te

ri
a
 a

t 
th

e
 e

q
u
iv

a
le

n
t 

h
a
rd

n
e
ss

 a
re

 a
s 

fo
llo

w
s:

 C
o
p
p
e
r 

(W
e
t)

 =
 6

.9
9
 u

g
/L

; 
L
e
a
d
 (

W
e
t)

 =
 3

0
.1

4
 u

g
/L

; 
Z
in

c 
(W

e
t)

 =
 6

5
.1

3
 u

g
/L

.
(3

)
A
m

b
ie

n
t 

p
H

 a
n
d
 t

e
m

p
e
ra

tu
re

 m
e
a
su

re
m

e
n
ts

 w
ill

 b
e
 t

a
k
e
n
 a

t 
th

e
 t

im
e
 o

f 
sa

m
p
lin

g
 t

o
 d

e
te

rm
in

e
 t

h
e
 a

p
p
lic

a
b
le

 r
e
ce

iv
in

g
 w

a
te

r 
q
u
a
lit

y
 t

a
rg

e
t.

(4
)

A
 h

a
rd

n
e
ss

 o
f 

5
0
 m

g
/L

 w
a
s 

a
ss

u
m

e
d
 f

o
r 

w
e
t 

w
e
a
th

e
r 

h
a
rd

n
e
ss
-d

e
p
e
n
d
e
n
t 

m
e
ta

ls
 a

n
d
 a

 h
a
rd

n
e
ss

 o
f 

2
4
0
 m

g
/L

 w
a
s 

a
ss

u
m

e
d
 f

o
r 

d
ry

 w
e
a
th

e
r 

h
a
rd

n
e
ss

 d
e
p
e
n
d
e
n
t 

m
e
ta

ls
. 

S
it
e
-S

p
e
ci

fi
c 

co
n
v
e
rs

io
n
 

fa
ct

o
rs

 w
e
re

 n
o
t 

a
v
a
ila

b
le

.
(5

)
T
h
e
 D

o
m

in
g
u
e
z 

C
h
a
n
n
e
l 
E
st

u
a
ry

 W
a
te

r 
Q

u
a
lit

y
 O

b
je

ct
iv

e
s 

a
re

 a
ss

u
m

in
g
 s

a
lt
w

a
te

r 
co

n
d
it
io

n
s.

(6
)

A
 h

a
rd

n
e
ss

 o
f 

2
0
5
 m

g
/L

 w
a
s 

a
ss

u
m

e
d
 f

o
r 

w
e
t 

w
e
a
th

e
r 

h
a
rd

n
e
ss
-d

e
p
e
n
d
e
n
t 

m
e
ta

ls
 a

n
d
 a

 h
a
rd

n
e
ss

 o
f 

5
7
0
 m

g
/L

 w
a
s 

a
ss

u
m

e
d
 f

o
r 

d
ry

 w
e
a
th

e
r 

h
a
rd

n
e
ss

 d
e
p
e
n
d
e
n
t 

m
e
ta

ls
. 
S
it
e
-
S
p
e
ci

fi
c 

co
n
v
e
rs

io
n
 

fa
ct

o
rs

 w
e
re

 n
o
t 

a
v
a
ila

b
le

.
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A
tt

a
ch

m
e
n
t 

E
E
n
h
a
n
ce

d
 W

a
te

rs
h
e
d
 M

a
n
a
g
e
m

e
n
t 

P
ro

g
ra

m
D

o
m

in
g
u
e
z 

C
h
a
n
n
e
l 
W

a
te

rs
h
e
d
 M

a
n
a
g
e
m

e
n
t 

A
re

a

T
a

b
le

 E
.2

3
: 

D
o

m
in

g
u

e
z
 C

h
a

n
n

e
l 

W
a

te
rs

h
e

d
 M

a
n

a
g

e
m

e
n

t 
A

re
a

 C
o

m
p

li
a

n
c
e

 S
c
h

e
d

u
le

 –
M

il
e

s
to

n
e

:
D

o
m

in
g

u
e

z
 C

h
a

n
n

e
l 

E
s
tu

a
ry

D
a
te

R
e
c
e
iv

in
g

 W
a
te

r 
Q

u
a
li

ty
 O

b
je

c
ti

v
e
s

C
o

n
s
ti

tu
e
n

ts
 A

d
d

re
s
s
e
d

 i
n

 a
 T

M
D

L

M
e
ta

ls
 (

C
o

p
p

e
r,

 L
e
a
d

, 
Z

in
c
, 
a
n

d
 C

a
d

m
iu

m
 (

s
e
d

im
e
n

t)
),

 H
is

to
ri

c
a
l 
O

rg
a
n

ic
s
 (

D
D

T
, 

P
C

B
s
, 

C
h

lo
rd

a
n

e
, 

D
ie

ld
ri

n
),

 C
u

rr
e
n

t 
O

rg
a
n

ic
s
 (

P
A

H
s
),

 S
e
d

im
e
n

t 
T

o
x
ic

it
y
, 

B
e
n

th
ic

 C
o

m
m

u
n

it
y
 

E
ff

e
c
ts

M
ile

st
o
n
e
 1

3
/2

3
/2

0
2
6

5
0
%

 r
e
d
u
ct

io
n
 f

ro
m

b
a
se

lin
e1

M
ile

st
o
n
e
 2

3
/2

3
/2

0
2
9

7
5
%

 r
e
d
u
ct

io
n
 f

ro
m

b
a
se

lin
e1

M
ile

st
o
n
e
 3

3
/2

3
/2

0
3
2

A
tt

a
in

 R
e
ce

iv
in

g
 W

a
te

r 
T
a
rg

e
ts

M
e
e
t 

F
in

a
l 
W

L
A

s
 a

n
d
 L

A
s
 f

o
r 

w
e
t 
w

e
a
th

e
r 

m
e
ta

ls
 a

n
d
 t

o
x
ic

it
y

3
/2

3
/2

0
3
2

R
e
c
e
iv

in
g
 W

a
te

r 
T

a
rg

e
ts

: 
C

o
p
p
e
r 

(E
R

L
) 

=
 3

4
 m

g
/k

g
; 
L
e
a
d
 (

E
R

L
) 

=
 4

6
.7

 
m

g
/k

g
; 
Z

in
c
 (

E
R

L
) 

=
 1

5
0
 m

g
/k

g
; 

C
a
d
m

iu
m

 (
E

R
L
) 

=
 1

.2
 m

g
/k

g
; 
T

o
ta

l 
D

D
T

 
(E

R
L
) 

=
1
.5

8
 u

g
/k

g
; 
T

o
ta

l 
P

C
B

s
 (

E
R

L
) 

=
 2

2
.7

 u
g
/k

g
; 

C
h
lo

rd
a
n
e
 (

E
R

L
) 

=
 

0
.5

 m
g
/k

g
; 

D
ie

ld
ri
n
 (

E
R

L
) 

=
 0

.0
2
 u

g
/k

g
; 
T

o
ta

l 
P

A
H

s
 (

E
R

L
) 

=
 4

,0
2
2
 u

g
/k

g

C
o

n
s
ti

tu
e
n

ts
 o

n
 t

h
e

2
0
1
0
 3

0
3
(d

) 
li
s
t,

 b
u

t 
n

o
t 

A
d

d
re

s
s
e
d

 i
n

 a
 T

M
D

L

C
o

li
fo

rm
 B

a
c
te

ri
a

C
o
n
d
u
c
t 

M
o
n
it
o
ri
n
g
 t
h
ro

u
g
h
 C

IM
P

O
n
g
o
in

g

E
v
a
lu

a
te

 M
o
n
it
o
ri
n
g
 D

a
ta

 a
n
d
 D

e
te

rm
in

e
 i
f 
T

M
D

L
 D

e
v
e
lo

p
m

e
n
t 
is

 N
e
c
e
s
s
a
ry

3
/2

3
/2

0
1
7

M
e
e
t 
W

a
te

r 
Q

u
a
lit

y
 O

b
je

c
ti
v
e
s
 (

D
ry

)
3
/2

3
/2

0
3
2

S
in

g
le

 S
a
m

p
le

 L
im

it
s
: 
T

o
ta

l 
c
o
lif

o
rm

 =
 1

0
,0

0
0
/1

0
0
 m

L
; 
F

e
c
a
l 
c
o
lif

o
rm

 =
4
0
0
/1

0
0
 m

L
; 
E

n
te

ro
c
o
c
c
u
s
 =

 1
0
4
/1

0
0
 m

L

M
e
e
t 
W

a
te

r 
Q

u
a
lit

y
 O

b
je

c
ti
v
e
s
 (

W
e
t)

3
/2

3
/2

0
4
0

S
in

g
le

 S
a
m

p
le

 L
im

it
s
: 
T

o
ta

l 
c
o
lif

o
rm

 =
 1

0
,0

0
0
/1

0
0
 m

L
; 
F

e
c
a
l 
c
o
lif

o
rm

 =
4
0
0
/1

0
0
 m

L
; 
E

n
te

ro
c
o
c
c
u
s
 =

 1
0
4
/1

0
0
 m

L

A
m

m
o

n
ia

C
o
n
d
u
c
t 

M
o
n
it
o
ri
n
g
 t
h
ro

u
g
h
 C

IM
P

O
n
g
o
in

g

E
v
a
lu

a
te

M
o
n
it
o
ri
n
g
 D

a
ta

 t
o
 s

u
p
p
o
rt

 r
e
c
o
m

m
e
n
d
e
d
 d

e
lis

ti
n
g

3
/2

3
/2

0
1
7

D
ry

 =
 U

n
io

n
iz

e
d
 A

m
m

o
n
ia
-N

 (
D

ry
) 

=
 0

.0
2
8
7
 m

g
/L

W
e
t 
=

 U
n
io

n
iz

e
d
 A

m
m

o
n
ia
-N

 (
W

e
t)

 =
 0

.1
9
2
 m

g
/L

C
o

n
s
ti

tu
e
n

ts
 E

x
c
e
e
d

in
g

 W
a
te

r 
Q

u
a
li
ty

 O
b

je
c
ti

v
e
s
, 

b
u

t 
n

o
t 

o
n

 t
h

e
 2

0
1
0
 3

0
3
(d

) 
L

is
t

M
e
ta

ls
 (

S
e
d

im
e
n

t 
-

A
rs

e
n

ic
, 

C
h

ro
m

iu
m

, 
M

e
rc

u
ry

, 
S

il
v
e
r;

 D
is

s
o

lv
e
d

 -
S

il
v
e
r,

 N
ic

k
e
l,
 M

e
rc

u
ry

, 
T

h
a
ll

iu
m

)

R
e
v
ie

w
 p

ro
g
re

ss
 b

a
se

d
 o

n
 i
m

p
le

m
e
n
ta

ti
o
n
 o

f 
B
M

P
s

3
/2

3
/2

0
3
2

A
n
ti
ci

p
a
te

d
 s

ig
n
if
ic

a
n
t 

re
d
u
ct

io
n
 f

ro
m

 b
a
se

lin
e

C
o
m

p
le

te
 B

M
P
s 

to
 a

ch
ie

v
e
 r

e
ce

iv
in

g
 w

a
te

r 
ta

rg
e
ts

.
3
/2

3
/2

0
4
0

A
tt

a
in

 R
e
ce

iv
in

g
 W

a
te

r 
T
a
rg

e
ts

M
e
e
t 
W

a
te

r 
Q

u
a
lit

y
 O

b
je

c
ti
v
e
s

3
/2

3
/2

0
4
0

A
rs

e
n
ic

 (
E

R
L
) 

=
 8

.2
 m

g
/k

g
; 

C
h
ro

m
iu

m
 (

E
R

L
) 

=
 8

1
 m

g
/k

g
; 
M

e
rc

u
ry

 (
E

R
L
) 

=
0
.1

5
 m

g
/k

g
; 
S

ilv
e
r 

(E
R

L
)=

 1
.0

 m
g
/k

g
;
S

ilv
e
r 

=
 1

.9
 u

g
/L

; 
N

ic
k
e
l 
(W

e
t)

 =
 

7
4
 u

g
/L

; 
N

ic
k
e
l 
(D

ry
) 

=
 8

.2
 u

g
/L

; 
M

e
rc

u
ry

=
0
.0

5
1
 u

g
/L

; 
T

h
a
lli

u
m

 =
 6

.3
 u

g
/L

(1
)

B
a
s
e
lin

e
 w

ill
 b

e
 i
d
e
n
ti
fi
e
d
 d

u
ri
n
g
 t

h
e
 R

e
a
s
o
n
a
b
le

 A
s
s
u
ra

n
c
e
 A

n
a
ly

s
is

 P
ro

c
e
s
s
.

(2
)

A
c
u
te

 t
o
ta

l 
re

c
o
v
e
ra

b
le

 m
e
ta

ls
 f

re
s
h
w

a
te

r 
ta

rg
e
ts

 s
h
o
w

n
 u

s
in

g
 t

h
e
 s

it
e
 s

p
e
c
if
ic

 c
o
n
v
e
rs

io
n
 f

a
c
to

rs
 l
is

te
d
 i
n
 t

h
e
 D

o
m

in
g
u
e
z
 C

h
a
n
n
e
l 
T

o
x
ic

s
 T

M
D

L
. 

F
a
c
to

rs
 u

ti
liz

e
 a

 h
a
rd

n
e
s
s
 o

f 
5
0
 m

g
/L

. 
D

is
s
o
lv

e
d
 

m
e
ta

ls
 C

T
R

 c
ri
te

ri
a
 a

t 
th

e
 e

q
u
iv

a
le

n
t 

h
a
rd

n
e
s
s
 a

re
 a

s
 f
o
llo

w
s
: 

C
o
p
p
e
r 

(W
e
t)

 =
 6

.9
9
 u

g
/L

; 
L
e
a
d
 (

W
e
t)

 =
 3

0
.1

4
 u

g
/L

; 
Z

in
c
 (

W
e
t)

 =
 6

5
.1

3
 u

g
/L

.
(3

)
A

m
b
ie

n
t 
p
H

 a
n
d
 t
e
m

p
e
ra

tu
re

 m
e
a
s
u
re

m
e
n
ts

 w
ill

 b
e
 t
a
k
e
n
 a

t 
th

e
 t
im

e
 o

f 
s
a
m

p
lin

g
 t

o
 d

e
te

rm
in

e
 t

h
e
 a

p
p
lic

a
b
le

 r
e
c
e
iv

in
g
 w

a
te

r 
q
u
a
lit

y
 t
a
rg

e
t.

(4
)

A
 h

a
rd

n
e
s
s
 o

f 
5
0
 m

g
/L

 w
a
s
 a

s
s
u
m

e
d
 f

o
r 

w
e
t 

w
e
a
th

e
r 

h
a
rd

n
e
s
s
-d

e
p
e
n
d
e
n
t 

m
e
ta

ls
 a

n
d
 a

 h
a
rd

n
e
s
s
 o

f 
2
4
0
 m

g
/L

 w
a
s
 a

s
s
u
m

e
d
 f

o
r 

d
ry

 w
e
a
th

e
r 

h
a
rd

n
e
s
s
 d

e
p
e
n
d
e
n
t 

m
e
ta

ls
. 

S
it
e
-
S

p
e
c
if
ic

 c
o
n
v
e
rs

io
n
 

fa
c
to

rs
 w

e
re

 n
o
t 

a
v
a
ila

b
le

.
(5

)
T

h
e
 D

o
m

in
g
u
e
z
 C

h
a
n
n
e
l 
E

s
tu

a
ry

 W
a
te

r 
Q

u
a
lit

y
 O

b
je

c
ti
v
e
s
 a

re
 a

s
s
u
m

in
g
 s

a
lt
w

a
te

r 
c
o
n
d
it
io

n
s
.

(6
)

A
 h

a
rd

n
e
s
s
 o

f 
2
0
5
 m

g
/L

 w
a
s
 a

s
s
u
m

e
d
 f

o
r 

w
e
t 

w
e
a
th

e
r 

h
a
rd

n
e
s
s
-d

e
p
e
n
d
e
n
t 

m
e
ta

ls
 a

n
d
 a

 h
a
rd

n
e
s
s
 o

f 
5
7
0
 m

g
/L

 w
a
s
 a

s
s
u
m

e
d
 f

o
r 

d
ry

 
w

e
a
th

e
r 

h
a
rd

n
e
s
s
 d

e
p
e
n
d
e
n
t 

m
e
ta

ls
. 

S
it
e
-S

p
e
c
if
ic

 
c
o
n
v
e
rs

io
n
 f
a
c
to

rs
 w

e
re

 n
o
t 

a
v
a
ila

b
le

.
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A
tt

a
ch

m
e
n
t 

E
E
n
h
a
n
ce

d
 W

a
te

rs
h
e
d
 M

a
n
a
g
e
m

e
n
t 

P
ro

g
ra
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 C
o
p
p
e
r 

(W
e
t)

 =
 6
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b
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w
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p
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n
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1. Introduction

In response to the Los Angeles County National Pollutant Discharge Elimination System (NPDES) 
Municipal Separate Storm Sewer System (MS4) Permit (Permit), Order No. R4-2012-0175 the 
Dominguez Channel Watershed Management Group (DC WMG) is in the process of developing an 
Enhanced Watershed Management Program (EWMP).  As specified in Part VI.C.1.g of the MS4 Permit, an 
EWMP comprehensively evaluates the opportunities that, wherever feasible, retain all non-stormwater,
such as overflow irrigation, and stormwater runoff from the 85th percentile, 24-hour storm event from the 
tributary watershed.  These projects are also referred to as regional EWMP projects.  Areas that drain to 
regional EWMP projects are considered in compliance with all water quality standards.  For the remaining 
areas a Reasonable Assurance Analysis (RAA) must be conducted to demonstrate that selected Best 
Management Practices (BMPs) provide reasonable assurance that applicable WQBELs and RWLs will be 
attained.

This Technical Memorandum (TM) explains the methodology of the RAA for the DC WMG EWMP.  The 
RAA developed for the DC WMG is in conformance with the RAA Guidelines developed by the Regional 
Water Quality Control Board (RWQCB or Regional Board).

Additionally, this TM discusses in detail the calibration process associated with stormwater flow through 
the system and the corresponding water quality.  The purpose of the RAA is to demonstrate that the 
implementation scenarios proposed in the EWMP will meet the applicable Water Quality Based Effluent 
Limitation (WQBELs) and Receiving Water Limitations (RWLs) within the DC WMG.  This is done by 
demonstrating load reductions for the 85th percentile, 24-hour storm and the 90th percentile load.  
Typically, the 85th percentile, 24-hour storm event volume is addressed by regional projects.  The 90th

percentile load criteria was used to propose control measures, as addressing the 90th percentile load 
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provides reasonable assurance with meeting water quality objectives.  Capture of the 90th percentile, 24-
hour load and volume provides a high threshold for constituent loads to escape the BMPs.  More detail is 
provided in the EWMP on selection of the appropriate storm/load for this criterion and the expected load 
reductions and constituent concentrations after the BMPs associated with this criterion are implemented.  
In many cases, the 90th percentile loads with similar volumes to the 85th percentile, 24-hour storm 
volume provide a double assurance that loads will meet MS4 Permit requirements and meet the Water 
Quality Objectives (WQOs).

2. Modeling Software Used for RAA

The RAA for the DC WMG was conducted using the BMP modeling system Watershed Management 
Modeling System (WMMS).  WMMS is a regional model developed by the Los Angeles County Flood 
Control District (LACFCD) and is comprised of two main components: Load Simulation Program in C++ 
(LSPC) and the Regional Optimization system.  The Regional Optimization system was not used while 
conducting the DC WMG RAA.  LSPC was developed from the Hydrologic Simulation Program - FORTRAN 
(HSPF) used for simulating hydrology, sediment, and general water quality.  The model generates runoff 
based on rainfall, snow, and groundwater inputs, determines pollutant loading and transport based on 
point source data, aerial deposition, and non-point source loadings, determines chemical and transport 
interactions within stream reaches, and can provide water quality data based on the interactions for 
specified locations.  WMMS and the LSPC modeling component are included in the list of approved 
watershed models for conducting a RAA outlined in Part VI.C.5.b.iv.(5) of the MS4 Permit.

Additional information regarding WMMS and LSPCS is available from the Los Angeles County Department 
of Public Works (LACDPW) (2008, 2010a, 2010b, 2010c, 2011, 2013).  Information pertaining to LSPC is 
available from the United States Environmental Protection Agency (USEPA, 2003). The documents can 
be found on the WMMS homepage (http://dpw.lacounty.gov/wmd/wmms/) where it can also be 
downloaded.

3. Dry-Weather Modeling Approach

The approach to the dry-weather portion of the DC WMG RAA is to evaluate the volume and sediment 
reduction potential provided by proposed regional and distributed BMP projects to determine how much 
of the dry-weather flows would be addressed.  This approach does not include the use of a model due to 
data set limitations and significant spatial variation throughout the DC WMG for dry-weather flows.  
Estimated daily yields are derived from local dry-weather flow monitoring data collected at Mass 
Emissions site S28 and is summarized in Table 3-1.  The monitoring data collected at S28 was analyzed 
to determine an average discharge per acre ratio per month for the period of analysis (2002-2012).  The 
resulting monthly averages were then applied to the DC WMG area to identify the volume per day 
generated within the group area.  The flows presented in the table represent existing conditions and do 
not take into account the control measures proposed in the EWMP.

Table 3-1  Average Monthly Dry-Weather Flow in DC WMG

Month Average Flow (cfs)/Acre
DC WMG Volume per Day 

(acre-feet/day)

January 0.00026 19.41

February 0.00032 23.89

March 0.00033 24.64

April 0.00035 26.13

May 0.00025 18.66
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June 0.00041 30.61

July 0.00030 22.4

August 0.00024 17.92

September 0.00022 16.42

October 0.00027 20.16

November 0.00020 14.93

December 0.00022 16.42

Flows captured through regional BMP implementation were subtracted from the total assumed non-
stormwater flows (presented in the table) to quantify pollutant load reductions.  The BMPs used for this 
analysis are discussed further in Section 4 of the EWMP.  Based on the volume of storage provided by the 
proposed regional and distributed BMPs, the dry-weather flows will be eliminated, as encouraged by the 
MS4 Permit.  The volume provided by the proposed control measures is significantly greater than the 
volume of dry-weather runoff produced within the DC WMG.  The critical dry-weather conditions were not 
assessed, as the control measures proposed in the EWMP have adequate capacity to capture the dry-
weather runoff.

Control measures specifically for dry-weather are not proposed in the DC WMG EWMP.  An analysis was 
performed to assess how many low flow diversions would be required to address dry-weather flows and it 
was determined that over 100 would be necessary.  By the time the wet-weather controls are 
implemented, the dry-weather diversions would not be used, as flows would be captured at the proposed 
BMPs.  For this reason, dry-weather will be addressed by the wet-weather controls.

4. Wet-Weather Modeling Approach

The wet-weather RAA approach allowed for estimating the level of BMP implementation needed to meet 
applicable WQBELs and RWLs.  This approach incorporated pollutant prioritization and structural BMP 
implementation scenarios, while considering stakeholder input through a transparent process.

The wet-weather RAA approach involved the estimation of both the existing pollutant loads (baseline) 
and target load reductions as a percentage of the total load.  WMMS provided optimized load reduction 
targets, recommended distributed BMPs, and cost estimates, however, limited guidance on BMP 
placement is provided and the model does not optimize bacteria or trash Total Maximum Daily Load 
(TMDL).  Trash is only a concern in the Machado Lake and Wilmington Drain Watersheds.  Trash is 
assumed to be addressed through the installation of full capture devices as required by the Machado Lake 
Trash TMDL.  Bacteria was modeled, however, it is not the limiting pollutant based on high flow 
suspension and allowable exceedance days.

Once the baseline conditions are estimated, watershed control measures were selected and modeled to 
be implemented over time to meet applicable WQBELs and RWLs.  The selected control measures, such 
as regional BMP projects, distributed BMPs (green streets), and Minimum Control Measures (MCMs), were 
then modeled at various stages within the implementation time frame to estimate the quantity, location, 
and timing of BMP implementation to meet the interim and final WLAs applicable to the DC WMG.  
Targets for the RAA are based on interim time steps throughout the MS4 Permit time frame, which are 
defined by WQBELs and RWLS along with their corresponding schedules.  The milestones used for the DC 
WMG RAA are outlined as follows:

March 10, 2010 (Final WLAs Los Angeles Inner Harbor Bacteria TMDL)
March 6, 2016 (Final WLAs Machado Lake Trash TMDL)
September 11, 2018 (WLAs Machado Lake Nutrients TMDL)
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September 30, 2019 (Wet-Weather WLAs Machado Lake Pesticides and PCBs TMDL)
September 30, 2026 (Internal Date for Construction Schedule Evaluation – 50 percent reduction 
in metals)
September 30, 2029 (Internal Date for Construction Schedule Evaluation – 75 percent reduction 
in metals)
March 23, 2032 (Wet-Weather Freshwater WQBEL Dominguez Channel and Greater Los Angeles 
and Long Beach Harbor Waters Toxic Pollutants TMDL)

Demonstrating compliance through the RAA is an iterative process.  The model includes different BMP 
scenarios at the compliance time steps and different approaches to BMP implementation are modeled to 
determine the most cost effective approach.  The iterative process involves model calibration, model 
validation, baseline simulation, determination of the limiting pollutant, evaluation of required volume and 
load reductions, and control measure implementation, all of which are further detailed in this TM and in 
the DC WMG EWMP.

5. LSPC Calibration

Calibration refers to the adjustment or fine-tuning of modeling parameters to reproduce observations on 
the basis of field monitoring data.  The goal of the LSPC model calibration was to obtain physically 
realistic model predictions by selecting parameter values that reflect the unique characteristics of the DC 
WMA.  Spatial and temporal aspects were evaluated through the calibration process.  Model calibration 
and validation were necessary to demonstrate the calibrated model properly assessed all the model 
parameters and modeling conditions that can affect model results for hydrologic and water quality 
analyses.  The Regional Board provided acceptable model calibration criteria in Table 3.0 of the RAA 
Guidelines.  The hydrology (flow) from the DC WMG was calibrated along with the water quality 
parameters described in the following subsections.

5.1 Hydrologic Calibration

The hydrologic calibration effort resulted in parameter values that produced the best overall agreement 
between simulated and observed stream flow volumes and timing throughout the calibration period.  The 
time interval used for the calibration period began October 1, 2004 and ended 
September 30, 2012 due to the limited water quality data from the closest Mass Emission Station (MES).  
Rainfall data was taken from three LACFCD recording rain gauges and one National Climatic Data Center 
(NCDC) rain gauge near the area upstream of the mass emission station that was used for calibration.  
Three other NCDC weather stations were used to provide both rainfall and air temperature.  Air 
temperature is used to derive pan evapotranspiration (PET) values for use in evaluating the impact of 
climate on soil moisture and plant uptake conditions in the model.  Calibration included a time series 
comparison of daily and monthly values.  Composite comparisons were also made to evaluate average 
monthly stream flow values over the period of record.

The basis for distributing hydrologic and water quality parameters is provided by the current land use 
coverage of the entire watershed. Land unit representation should be sensitive to the features of the 
landscape that most affect hydrology and pollutant transport, including land use (impervious 
assumptions), soils, and slope. Although most of the DC WMA is comprised of relatively flat terrain, slope 
factors must also be taken into consideration. The combination of land use, soil hydrologic group, and 
slope were used to define the 21 hydrologic response units (HRUs) used in LSPC.  Nine of the HRUs are 
considered impervious for which most of the hydrologic parameters are not relevant, and the other 12 
are predominately pervious types such as vacant or vegetated open space. Mixed land use areas were 
divided into impervious area and pervious areas based on acceptable regional values.  For example, a 
commercial development is considered to be 90 percent impervious.  The Commercial HRU is 100 percent 
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impervious, but the other 10 percent of a commercial parcel is added to the “Urban_Grass_Irrigated”
HRU.

As part of the iterative calibration approach, default parameter values were modified and input to the 
LSPC model.  The results were compared with observed values obtained from MES S28.  MES S28 was 
used for both the hydrology and water quality calibrations and is located at the Artesia Boulevard Bridge, 
approximately 1.3 miles upstream from the transitions between Dominguez Channel and the Dominguez 
Channel Estuary.  Statistical analysis was conducted to measure the difference between observed and 
modeled values.  The analysis applied a linear bias as the general error percentage and added root mean 
square and coefficient of correlation evaluations to examine statistical variations.  Figure 5-1 illustrates 
the linear bias relationship from the statistical analysis.  The objective was to achieve model results within 
the defined range specified in Table 3.0 of the RAA Guidelines.

Figure 5-1 Linear Bias Evaluation for Flow Calibration at MES S28

5.1.1 Water Budget Parameter Calibration

The model set-up for the DC WMG RAA has 24 individual modeling parameters for the water budget 
(PWAT), three of which were selected as calibration parameters.  Table 5-1 summarizes the calibration 
parameters including their default values (def) and calibration values (cal) used in the model runs 
associated.  The calibrated values are italicized in the table indicating values that differ from the default 
values.  The table also identifies whether each HRU is pervious (p) or impervious (imp). The definitions 
for the calibrated parameters are as follows:

lzsn – lower zone  nominal storage (inches)
deepfr – fraction of groundwater inflow which will enter deep (inactive) groundwater and be lost
cepsc – interception storage capacity (inches)

Table 5-1  LSPC Calibrated Water Budget Parameter Values

LUID HRU p/imp
lzsn deepfr cepsc

def cal def cal def cal

1 HD_SF_Residential imp 0 0 0.0 0.00 0.05 0.2

2 LD_SF_Res_Moderate imp 0 0 0.0 0.00 0.05 0.2

3 LD_SF_Res_Steep imp 0 0 0.0 0.00 0.05 0.2

4 MF_Res imp 0 0 0.0 0.00 0.05 0.2

5 Commercial imp 0 0 0.0 0.00 0.05 0.2
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Table 5-1  LSPC Calibrated Water Budget Parameter Values

LUID HRU p/imp
lzsn deepfr cepsc

def cal def cal def cal

6 Institutional imp 0 0 0.0 0.00 0.05 0.2

7 Industrial imp 0 0 0.0 0.00 0.05 0.2

8 Transportation imp 0 0 0.0 0.00 0.05 0.2

9 Secondary_Roads imp 0 0 0.0 0.00 0.05 0.2

10 Urban_Grass_Irrigated p 7 15 0.5 0.95 0.10 0.2

11 Urban_Grass_NonIrrigated p 7 15 0.5 0.95 0.10 0.2

12 Agriculture_Moderate_B p 7 15 0.5 0.95 0.10 0.2

13 Agriculture_Moderate_D p 7 15 0.5 0.95 0.10 0.2

14 Vacant_Moderate_B p 7 15 0.5 0.95 0.15 0.2

15 Vacant_Moderate_D p 7 15 0.5 0.95 0.15 0.2

16 Vacant_Steep_A p 7 15 0.5 0.95 0.20 0.2

17 Vacant_Steep_B p 7 15 0.5 0.95 0.20 0.2

18 Vacant_Steep_C p 7 15 0.5 0.95 0.20 0.2

19 Vacant_Steep_D p 7 15 0.5 0.95 0.20 0.2

20 Water p 7 15 0.0 0.95 0.00 0.2

21 Water_Reuse p 7 15 0.5 0.95 0.10 0.2

HD = High Density, HRU = Hydrologic Response Unit, LD = Low Density, LUID = Land Use Identification, 
MF = Multi Family, SF = Single Family

Table 3.1 in the RAA Guidelines identifies the acceptable "Range of Initial Values" for the model 
parameters based on the USEPA Basins Technical Note 6 (EPA BTN #6).  The "Range of Initial Values" 
specified are as follows and the calibrated values used for the DC WMA are within the acceptable range:

lzsn: 2.0 – 15.0
deepfr: 0.0 – 0.50
cepsc: 0.01 – 0.40

The modified lzsn and cepsc values are within the range specified in the RAA Guidelines, while the deepfr 
parameter is beyond the range specified in EPA BTN #6.  The rationale for using a higher fraction of 
infiltration to deep groundwater is related to the urban setting of the DC WMA and the configuration of 
the storm drain network.  The calibration section of the DC WMA is nearly completely developed with a 
high fraction of impervious surfaces which prevent a large fraction of water from infiltrating.  The 
drainage system is comprised of streets, storm drains of reinforced concrete or metal pipe, and concrete 
lined channels, i.e., Dominguez Channel and the tributary lateral channels.  The asphalt and concrete 
lined nature of the system allows virtually no connection between interflow/groundwater and the surface 
water bodies/receiving waters.  This also explains the high value used for the lzsn parameter because 
there is little opportunity for lower zone water storage to migrate via interflow to receiving waters.  The 
higher the lzsn value, the lower the probability that this water will flow to receiving waters.  The water 
either runs off during the storm or infiltrates and is lost to evapotranspiration or groundwater aquifers 
without flowing to water bodies.

As a confirmation that model parameters modified in the calibration effort provide output results that are 
in agreement with observed values within the specified range noted in the RAA Guidelines, a statistical 
analysis to determine linear bias was performed to find the percent difference between simulated and 
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observed values. Linear bias is a measure of the difference in the sum of all simulated output results and 
the sum of all observed values divided by the sum of all simulated output results.

( ) = 100

Table 3.0 of the RAA Guidelines states that percent differences between 15 and 25 percent are 
considered fair, differences between ten and 15 percent are considered good, and differences less than 
ten percent are considered very good for the hydrology/flow model parameters.  Table 5-2 presents the 
results from the statistical analysis performed based on the calibrated and recorded values for the water 
budget parameters.  The daily and monthly differences are less than ten percent which demonstrates a 
very good correlation between observed flow rates and modeled flow rates.

Table 5-2  Water Budget Parameter Statistics

Parameter
Root Mean Square 

(RMSE)
Linear Bias

Coefficient of 
Correlation (C.C.)

Water Budget - Daily 83.33 0.012 0.35

Water Budget - Monthly 12.26 0.014 0.89

5.2 Water Quality Calibration

The LACFCD operates the Los Angeles County Monitoring Program to provide technical data and 
information to support effective watershed stormwater quality management programs in Los Angeles 
County which includes MES S28 as previously mentioned.  MES are equipped with automated water 
samplers and stage recorders that collect both composite and grab samples during storm events.  The 
subwatershed tributary to MES S28 is comprised of 42 subbasins within the greater DC WMA.  Although 
MES S28 is located in the upper half of the DC WMA, the subwatershed land use and hydrological 
characteristics are representative of the entire DC WMA with regard to water quality constituent 
composition and concentrations.  As more water quality data is collected through the Coordinated 
Integrated Monitoring Program (CIMP), validation and fine tuning of the water quality parameters may be 
possible. The data collected at MES S28 is collected as an event mean concentration (EMC), which is 
done by either collecting one sample throughout the event or combining multiple samples collected 
throughout time into a combined sample for lab analysis.  Event pollutographs have not been collected at 
MES S28, where the collected (observed) sample concentrations are averaged over the length of the rain 
event or a single grab sample is collected.  The model is run on a daily basis and the simulated daily 
values are averaged over the time frame of the observed rain event.  For example, an observed rain 
event may last two to three days and the observed EMC is derived from the number of samples collected 
(at the particular location) and mixed together and averaged over the length of event.  The simulated 
results are taken from the same time period and averaged to derive a simulated EMC.

The model used for the DC WMG RAA was calibrated based on the following water quality calibration 
parameters. Each is further discussed in the following subsections:

Total Suspended Solids (TSS)
Metal parameters – copper, lead, and zinc
Fecal coliform
Total nitrogen and total phosphorus

Fecal coliform was used rather than E. coli because there are modeling standards established for fecal 
coliform, but not E. coli.  E. coli has a freshwater standard that is applicable to the Dominguez Channel 
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above the Estuary, but the marine water found downstream of Dominguez Channel in the Estuary and 
Harbor does not have an E. coli standard.  However, in most cases fecal coliform is almost completely E. 
coli.  Historical organics, such as PCBs and DDT, are often related to sediments.  Relationships between 
TSS and historical organics were evaluated to determine if TSS could be used as a surrogate.  There were 
too many non-detects in the available water quality data to establish any type of relationship.  By 
addressing TSS, it is assumed that other historical organics will also be addressed.

Dry-weather flows were also calibrated in the initial phases of model calibration.  Empirical data was 
incorporated into the model as point source to simulate dry-weather conditions.  Current dry-weather 
flows are assumed to occur until the proposed wet-weather control measures are implemented, which 
will capture those flows as explained in Section 3.  Once it was determined that wet-weather control 
measures would address dry-weather runoff, it was no longer considered a major component of the 
modeling.

5.2.1 Total Suspended Sediment Parameter Calibration

The model set-up for the DC WMG RAA has 18 individual modeling parameters for the sediment group 
(SED), five of which were selected as calibration parameters.  Table 5-3 summarizes the calibration 
parameters including their default values (def) and calibration values (cal) used in the model runs.  The 
calibrated values are italicized in the table indicating values that differ from the default values.  The
definitions for the calibrated parameters are as follows:

kser – coefficient in the detached sediment washoff equation
accsdp – rate at which solids accumulate on the land surface
sed_suro – constant surface trace sediment concentration
sed_ifwo – constant interflow trace sediment concentration
sed_agwo – constant groundwater trace sediment concentration

Table 5-3  LSPC Calibrated Sediment Parameters

LUID
kser accsdp sed_suro sed_ifwo sed_agwo

def cal def cal def cal def cal def cal

1 0.035 1 0.001 0.0007 0 75 0 75 0 75

2 0.030 1 0.001 0.0007 0 75 0 75 0 75

3 0.030 1 0.001 0.0007 0 75 0 75 0 75

4 0.035 1 0.001 0.0007 0 75 0 75 0 75

5 0.070 1 0.001 0.0007 0 75 0 75 0 75

6 0.065 1 0.001 0.0007 0 75 0 75 0 75

7 0.065 1 0.001 0.0007 0 75 0 75 0 75

8 0.085 1 0.001 0.0007 0 75 0 75 0 75

9 0.085 1 0.001 0.0007 0 75 0 75 0 75

10 0.001 1 0.000 0.0000 0 75 0 75 0 75

11 0.100 1 0.000 0.0000 0 75 0 75 0 75

12 0.100 1 0.000 0.0000 0 75 0 75 0 75

13 0.100 1 0.000 0.0000 0 75 0 75 0 75

14 0.100 1 0.000 0.0000 0 75 0 75 0 75

15 0.100 1 0.000 0.0000 0 75 0 75 0 75
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Table 5-3  LSPC Calibrated Sediment Parameters

LUID
kser accsdp sed_suro sed_ifwo sed_agwo

def cal def cal def cal def cal def cal

16 0.150 1 0.000 0.0000 0 75 0 75 0 75

17 0.150 1 0.000 0.0000 0 75 0 75 0 75

18 0.150 1 0.000 0.0000 0 75 0 75 0 75

19 0.150 1 0.000 0.0000 0 75 0 75 0 75

20 0.000 1 0.000 0.0000 0 75 0 75 0 75

21 0.100 1 0.000 0.0000 0 75 0 75 0 75

LUID = Land Use Identification (defined in Table 5-1)

Sediment concentration parameters (sed_suro, sed_ifwo, sed_agwo) provide the model with the 
capability to match baseflow observations.  These variables have no range specified in the RAA 
Guidelines.  The coefficient for detachment, kser, is a primary parameter in calibrating sediment loading 
rates which is a measure of the build-up of surface sediment between rain events.  This is a calibration 
parameter with a typical calibration range between 0.5 and 5.  The rate of solids accumulation, accsdp, is 
the primary source of solids from impervious areas with a range on impervious surfaces from 0.0 to 2.

Table 3.0 of the RAA Guidelines states that percent differences between 30 and 45 percent are 
considered fair, differences between 20 and 30 percent are considered good, and differences less than 20 
percent are considered very good for sediment model parameters.  Table 5-4 and Figure 5-2
summarize the statistical data associated with the calibrated model (SIM) as compared to the recorded 
values (OBS) for TSS.  The RAA Guidelines specify that the model calibration criteria for the simulated 
results for the sediment falls into the very good ranking with a percent difference less than twenty 
percent.
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Table 5-4  Sediment Parameter Statistics

Parameter
Root Mean Square 

(RMSE)
Linear Bias

Coefficient of 
Correlation (C.C.)

TSS 159.25 -0.0016 0.49

Figure 5-2 Sediment Calibration Statistics at MES S28

5.2.2 Metal Parameter Calibration

The LSPC model for general water quality parameters (GQUAL) uses three priority metal pollutants, 
copper, lead, and zinc.  This section discusses the parameter calibration for the three metal pollutants 
while the following subsections cover the remaining general water quality parameters.  The model set-up 
for the DC WMG RAA has 12 individual modeling parameters for each of the general water quality 
parameters, one of which was selected as a calibration parameter.  Table 5-3 summarizes the 
calibration parameters including their default values (def) and calibration values (cal) used in the model 
runs.  The calibrated values are italicized in the table indicating values that differ than the default values.  
The definitions for the calibrated parameters are as follows:

potfw – washoff potency factor
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Table 5-5  LSPC Calibrated Metals Parameters

LUID

Copper Lead Zinc

potfw potfw potfw

def cal def cal def cal

6 0.400 0.536 0.180 0.070 5.08 3.037

7 0.400 0.536 0.180 0.070 5.08 3.037

8 0.800 1.072 0.800 0.313 7.50 4.484

9 0.800 1.072 0.800 0.313 7.50 4.484

10 0.600 0.804 0.200 0.078 1.20 0.717

11 0.600 0.804 0.200 0.078 1.20 0.717

12 0.300 0.402 0.100 0.039 2.50 1.495

13 0.300 0.402 0.100 0.039 2.50 1.495

14 0.012 0.016 0.002 0.001 0.05 0.030

15 0.012 0.016 0.002 0.001 0.05 0.030

16 0.012 0.016 0.002 0.001 0.05 0.030

17 0.012 0.016 0.002 0.001 0.05 0.030

18 0.012 0.016 0.002 0.001 0.05 0.030

19 0.012 0.016 0.002 0.001 0.05 0.030

20 0.000 0.000 0.000 0.000 0.00 0.000

21 0.600 0.804 0.200 0.078 1.20 0.717

LUID = Land Use Identification (defined in Table 5-1)

The default value of potfw for each land use was modified by assuming a linear build-up/washoff
relationship of the metal of interest and adjusting the input parameter accordingly to achieve the best 
agreement of simulated and observed values.  Table 5-6, Figure 5-3, Figure 5-4, and Figure 5-5
summarize the statistical data associated with the calibrated model (SIM) as compared to the recorded 
values (OBS) for copper, lead, and zinc.  The RAA Guidelines do not specify the modal calibration criteria 
for metals, but it can be assumed the calibration would fall into very good as the percent differences are 
less than ten percent.

Table 5-6  Metal Parameter Statistics

Parameter
Root Mean Square 

(RMSE)
Linear Bias

Coefficient of 
Correlation (C.C.)

Copper 93.76 8.32E-05 0.54

Lead 23.02 1E-03 0.61

Zinc 360.40 -6E-06 0.62
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Figure 5-3 Copper Calibration Statistics at MES S28

Figure 5-4 Lead Calibration Statistics at MES S28
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Figure 5-5 Zinc Calibration Statistics at MES S28
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Table 5-7  LSPC Calibrated Fecal Coliform Parameter Values

LUID
soqc ioqc

def cal def cal

12 91,000 60,300 91,000 60,300

13 91,000 60,300 91,000 60,300

14 1,000 6,310 1,000 6,310

15 1,000 6,310 1,000 6,310

16 1,000 6,310 1,000 6,310

17 1,000 6,310 1,000 6,310

18 1,000 6,310 1,000 6,310

19 1,000 6,310 1,000 6,310

20 0 0 0 0

21 3,500 3,500 3,500 3,500

LUID = Land Use Identification (defined in Table 5-1)

The default values for both soqc and ioqc are identical for each LUID and were calibrated with identical 
values.  Table 5-8 and Figure 5-6 summarize the statistical data associated with the calibrated model 
(SIM) as compared to the recorded values (OBS) for fecal coliform.  The RAA Guidelines do not specify 
the modal calibration criteria for bacteria, but it can be assumed the calibration would fall into very good 
as the percent difference is less than ten percent.

Table 5-8  Fecal Coliform Parameter Statistics

Parameter
Root Mean Square 

(RMSE)
Linear Bias

Coefficient of 
Correlation (C.C.)

Fecal Coliform 595,054 -0.04 0.49

Figure 5-6 Fecal Coliform Calibration Statistics at MES S28
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5.2.4 Total Nitrogen and Total Phosphorus Parameter Calibration

The LSPC model for general water quality parameter (GQUAL) uses total nitrogen and total phosphorous 
to assess the nutrient related impairments.  The model set-up for the DC WMG RAA has 12 individual 
modeling parameters for each of the general water quality parameters, four of which were selected as 
calibration parameters.  Table 5-9 and Table 5-10 summarize the calibration parameters including their 
default values (def) and calibration values (cal) used in the model runs.  The calibrated values are 
italicized in the table.  The parameter definitions are as follows:

potfw – washoff potency factor
potfs – scour potency factor
soqc – surface outflow
iogc – inflow concentrations

Table 5-9  LSPC Calibrated Total Nitrogen Parameters

LUID
potfw potfs soqc ioqc

def cal def cal def cal def cal

1 0 72.9725 0 0.1292 2 0 2 0

2 0 72.9725 0 0.1292 2 0 2 0

3 0 72.9725 0 0.1292 2 0 2 0

4 0 72.9725 0 0.1292 2 0 2 0

5 0 72.9725 0 0.1292 2 0 2 0

6 0 72.9725 0 0.1292 2 0 2 0

7 0 72.9725 0 0.1292 2 0 2 0

8 0 72.9725 0 0.1292 2 0 2 0

9 0 72.9725 0 0.1292 2 0 2 0

10 0 21.7046 0 0.1292 2 0 2 0

11 0 21.7046 0 0.1292 2 0 2 0

12 0 21.7046 0 0.1292 2 0 2 0

13 0 21.7046 0 0.1292 2 0 2 0

14 0 21.7046 0 0.1292 2 0 2 0

15 0 21.7046 0 0.1292 2 0 2 0

16 0 21.7046 0 0.1292 2 0 2 0

17 0 21.7046 0 0.1292 2 0 2 0

18 0 21.7046 0 0.1292 2 0 2 0

19 0 21.7046 0 0.1292 2 0 2 0

20 0 21.7046 0 0.1292 2 0 2 0

21 0 21.7046 0 0.1292 2 0 2 0

LUID = Land Use Identification (defined in Table 5-1)
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Table 5-10  LSPC Calibrated Total Phosphorus Parameters

LUID
potfw potfs soqc ioqc

def cal def cal def cal def cal

1 0.01 72.97 0.01 0.1291 1.90 0.01 1.90 0

2 0.01 72.97 0.01 0.1291 1.08 0.01 1.08 0

3 0.01 72.97 0.01 0.1291 1.08 0.01 1.08 0

4 0.01 72.97 0.01 0.1291 1.90 0.01 1.90 0

5 0.01 72.97 0.01 0.1291 3.00 0.01 3.00 0

6 0.01 72.97 0.01 0.1291 1.26 0.01 1.26 0

7 0.01 72.97 0.01 0.1291 1.26 0.01 1.26 0

8 0.01 72.97 0.01 0.1291 1.00 0.01 1.00 0

9 0.01 72.97 0.01 0.1291 1.00 0.01 1.00 0

10 0.01 21.70 0.01 0.1291 1.08 0.00 1.08 0

11 0.01 21.70 0.01 0.1291 1.08 0.00 1.08 0

12 0.01 21.70 0.01 0.1291 1.76 0.00 1.76 0

13 0.01 21.70 0.01 0.1291 1.76 0.00 1.76 0

14 0.01 21.70 0.01 0.1291 1.00 0.00 1.00 0

15 0.01 21.70 0.01 0.1291 1.00 0.00 1.00 0

16 0.01 21.70 0.01 0.1291 1.00 0.00 1.00 0

17 0.01 21.70 0.01 0.1291 1.00 0.00 1.00 0

18 0.01 21.70 0.01 0.1291 1.00 0.00 1.00 0

19 0.01 21.70 0.01 0.1291 1.00 0.00 1.00 0

20 0.01 21.70 0.01 0.1291 0.00 0.00 0.00 0

21 0.01 21.70 0.01 0.1291 1.00 0.00 1.00 0

LUID = Land Use Identification (defined in Table 5-1)

The surface outflow quality concentrations for total nitrogen and total phosphorus were modified for 
impervious surfaces and were kept to zero for the interflow parameters.  Table 5-11, Figure 5-7, and 
Figure 5-8 summarize the statistical data associated with the calibrated model (SIM) as compared to the 
recorded values (OBS) for total nitrogen and total phosphorus.  The RAA Guidelines do not specify the 
modal calibration criteria for these pollutants, but it can be assumed the calibration would rank very good 
for total nitrogen as the percent differences are less than ten percent and very good for total phosphorus 
as the percent differences are less than ten.

Table 5-11  Total Nitrogen and Total Phosphorus Parameter Statistics

Parameter
Root Mean Square 

(RMSE)
Linear Bias

Coefficient of 
Correlation (C.C.)

Total Nitrogen 6.06 0.03 0.28

Total Phosphorus 0.57 -0.02 0.24
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Figure 5-7 Total Nitrogen Calibration Statistics at MES S28

Figure 5-8 Total Phosphorus Calibration Statistics at MES S28
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sites already under mitigation operations.  The analyses of these other pollutants of concern are provided 
in Attachment A.

6. LSPC Validation

After the model was calibrated it was validated.  During the calibration effort, hydrology, sediment, and 
general water quality parameters were varied to develop a best fit of HRU/EMC responses.  The 
validation effort evaluated responses at tributary stations (TS) where the record is not long enough to be 
used for calibration, but may be used to evaluate performance of the model by comparing simulated 
model results with the observed record at each TS.  The tributary stations are located at the following 
locations, all within LACFCD facilities:

TS 19: Reinforced concrete rectangular channel at Figueroa Street, south of Del Amo 
Boulevard

TS 20: Del Amo Channel - reinforced concrete trapezoidal channel at Avalon Boulevard
TS 21: Reinforced concrete rectangular channel near 173rd Street and Merit Avenue
TS 22: Hollypark Drain - reinforced concrete rectangular channel at 135th Street
TS 23: Yukon Lateral - reinforced concrete rectangular channel at Crenshaw Boulevard
TS 24: Dominguez Channel - reinforced concrete box near 116th Street and Isis Avenue

The validation effort used simulated model results of the general water quality constituents – TSS, 
copper, lead, zinc, fecal coliform, total nitrogen, and total phosphorus, and compared them to the 
observed records at TS19 - 24.  Figure 6-1 shows the location of Tributary Stations and MES - S28 used 
in calibration and validation.  The figure also identifies the rain gages used for calibration.  The value of 
the constituents is based on EMCs.

Table 6-1 through Table 6-7 summarize the observed (OBS) versus simulated (SIM) constituent 
concentrations used for model validation.  For illustration purposes, the water quality constituent will be 
examined on an annual mean basis in the following tables.  The complete set of the validation results are 
included in Attachment B.

Validation of the baseline condition at the various temporary stations has bias numbers that reflect the 
lack of long term records and the potential issue of the EMC of observed samples not being 
representative of the event pollutograph during collection. It is expected that as more data is collected
through CIMP efforts, the calibration of the model may be refined for areas tributary to the TS locations.
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Figure 6-1 Monitoring Stations for Calibration and Validation
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Table 6-1  Annual Mean Concentration - TSS (mg/L)

TS #

Water Year

Bias2008 2009 2010

OBS SIM OBS SIM OBS SIM

19 200 88 147 91 101 142 -28.35%

20 109 82 175 88 102 95 -31.35%

21 180 82 183 88 373 99 -63.45%

22 125 85 202 95 154 117 -38.25%

23 47 82 78 80 87 105 25.94%

24 65 80 114 78 40 96 15.98%

Table 6-2  Annual Mean Concentration - Copper ( )

TS #

Water Year

Bias2008 2009 2010

OBS SIM OBS SIM OBS SIM

19 50.82 46.66 28.66 41.66 77.50 92.58 7.38%

20 45.72 51.65 41.11 43.78 180.00 141.07 4.70%

21 54.10 49.00 39.25 41.28 136.00 102.39 -17.47%

22 35.38 50.59 26.15 51.25 92.43 98.28 44.03%

23 28.36 61.47 35.79 42.27 101.25 132.21 73.01%

24 68.23 61.45 121.61 45.03 72.88 73.61 -33.96%

Table 6-3  Annual Mean Concentration - Lead ( )

TS #

Water Year

Bias2008 2009 2010

OBS SIM OBS SIM OBS SIM

19 20.18 8.38 11.97 7.84 16.32 29.40 -5.89%

20 5.42 9.48 9.53 7.81 23.33 25.39 11.45%

21 27.83 8.59 19.07 7.02 30.93 15.44 -60.11%

22 9.51 9.53 11.02 10.63 34.93 19.30 -28.82%

23 7.35 12.75 12.45 8.71 22.16 21.46 2.32%

24 9.30 12.44 16.51 9.23 10.84 17.07 5.69%

Table 6-4  Annual Mean Concentration - Zinc ( )

TS #

Water Year

Bias2008 2009 2010

OBS SIM OBS SIM OBS SIM

19 308.28 169.00 172.84 147.62 309.91 253.83 -27.89%

20 118.46 180.06 174.51 148.41 262.90 288.94 11.07%

21 346.45 172.94 272.00 141.26 340.29 272.80 -38.77%

22 143.70 170.07 121.26 185.70 262.91 281.13 20.65%

23 122.72 213.31 167.56 146.00 264.41 303.57 19.50%

24 263.43 210.40 600.00 155.40 265.51 192.10 -50.58%



Technical Memorandum
Reasonable Assurance Analysis Modeling
Page 21

Table 6-5  Annual Mean Concentration – Fecal Coliform (MPN/100 mL)

TS #

Water Year

Bias2008 2009 2010

OBS SIM OBS SIM OBS SIM

19 129,978 710,015 198,188 809,375 207,214 1,222,387 4.10

20 16,182 518,065 63,563 578,962 130,757 873,616 9.05

21 29,819 655,259 178,213 723,640 2,353,000 1,101,086 0.10

22 16,145 279,573 52,190 459,325 95,133 703,465 8.30

23 22,341 286,298 71,163 449,882 611,067 551,333 1.19

24 4,217 297,585 38,160 559,261 46,617 471,424 15.50

Table 6-6  Annual Mean Concentration – Total Nitrogen (mg/L)

TS #

Water Year

Bias2008 2009 2010

OBS SIM OBS SIM OBS SIM

19 3.16 2.33 2.23 2.38 2.97 4.87 -4.91%

20 2.38 2.48 2.82 1.80 4.94 5.13 -7.99%

21 3.78 2.53 4.36 2.47 5.40 5.89 -23.55%

22 124.90 85.35 201.63 94.92 153.88 117.43 -35.56%

23 1.85 2.91 2.74 3.14 6.91 5.48 9.89%

24 3.91 2.46 5.69 1.77 3.45 2.57 -47.71%

Table 6-7  Annual Mean Concentration – Total Phosphorus (mg/L)

TS #

Water Year

Bias2008 2009 2010

OBS SIM OBS SIM OBS SIM

19 0.54 0.24 0.36 0.18 0.33 0.42 -36.80%

20 0.32 0.21 0.39 0.16 0.18 0.44 -19.46%

21 0.60 0.21 0.55 0.16 0.33 0.44 -51.25%

22 0.46 0.46 0.42 0.42 0.25 0.59 -22.74%

23 0.32 0.27 0.43 0.15 0.36 0.42 -27.38%

24 0.44 0.23 0.63 0.16 0.20 0.26 -53.77%
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7. Baseline Simulation

A baseline analysis was performed as part of the DC WMG RAA which represents the current watershed 
condition based on existing stormwater programs.  Stormwater runoff was simulated based on the time 
series record of rainfall between October 2002 and September 2012.  This period represents the most 
recent 10 years of record as required by the MS4 Permit.  The water quality constituent mass loading is 
determined by multiplying the stormwater runoff volume by the water quality constituent concentration.  
As part of the baseline analysis, the industrial permitted and other permitted facilities were identified.  
These facilities are modeled as compliant, meaning the parcels did not contribute to the flow, volume, or 
constituent loading, as they are covered under a stormwater permit and not regulated by the jurisdiction 
in which they are located.  These facilities are illustrated and listed in Attachment M of the EWMP.

The baseline and subsequent simulations analyzed the DC WMG area based on five distinct watersheds, 
each tributary to different receiving waters.  The five watersheds include the Dominguez Channel, 
Dominguez Channel Estuary, Wilmington Drain, Machado Lake, and the Harbor.  These watersheds are 
shown in Figure 7-1.  The baseline simulation and 90th percentile analysis were performed for each of 
the watersheds.
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Figure 7-1 DC WMG Watersheds
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The baseline hydrology and simulated constituent loading serves as the basis for compliance. The load 
reductions represent the difference between the baseline conditions and the water quality objectives.  
The 85th percentile, 24-hour rainfall event baseline simulation is based on the LACFCD 85th percentile 
rainfall isohyets and unit hyetograph, consistent with the Standard Urban Stormwater Mitigation Plan 
(SUSMP) and Low Impact Development (LID) methods used within the County.  The loads for this event 
are generated by the model.  The volume of runoff for capture under this criterion is determined from the 
LSPC output to be 1,523 acre-feet.

The 90th percentile load baseline is determined from the 2002-2012 water years based on the loads 
generated before any BMPs are implemented.  This analysis was performed for each of the five 
watersheds.  Table 7-1 through Table 7-5 summarizes the results of the LSPC simulation of the load 
analysis for each of the watersheds.  The tables demonstrate that the 90th percentile load exceeds the 
WQO for most constituents with associated TMDLs.  The objective loads are the final target for the 
simulated constituents.  Total nitrogen and total phosphorus are included in the 90th percentile load 
analysis for the Wilmington Drain and Machado Lake Watersheds, as these are pollutants of concern in 
these watersheds and not the others based on the Machado Lake Nutrients TMDL.

Table 7-1  Dominguez Channel Watershed – 90th Percentile Baseline Load Analysis

Constituent Storm Event P90 Load (kg) Objective Load (kg) Objective Conc.

Copper 1/21/2012 92.97 5.03

Lead 1/21/2012 24.55 22.16

Zinc 12/16/2002 351.61 61.62

Fecal Coliform 10/30/2010 1.94E+15 MPN 6.76E+11 MPN 400 MPN/100mL

Table 7-2  Dominguez Channel Estuary Watershed – 90th Percentile Baseline Load 
Analysis

Constituent Storm Event P90 Load (kg) Objective Load (kg) Objective Conc.

Copper 2/27/2006 35.10 2.64

Lead 1/21/2012 7.23 6.95

Zinc 2/27/2006 164.34 18.95

Fecal Coliform 10/30/2010 1.24E+15 MPN 2.50E+11 MPN 400 MPN/100mL

Table 7-3  Wilmington Drain Watershed – 90th Percentile Baseline Load Analysis

Constituent Storm Event P90 Load (kg) Objective Load (kg) Objective Conc.

Copper 12/7/2009 16.93 1.09

Lead 4/12/2010 3.70 3.20

Zinc 12/17/2010 54.96 9.67

Fecal Coliform 10/14/2004 5.84E+14 MPN 1.29E+11 MPN 235 MPN/100mL

Nitrogen 12/17/2010 918.93 138.87 1.0 mg/L

Phosphorus 4/12/2010 83.20 7.49 0.1 mg/L
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Table 7-4  Machado Lake Watershed – 90th Percentile Baseline Load Analysis

Constituent Storm Event P90 Load (kg) Objective Load (kg) Objective Conc.

Copper 2/18/2005 9.24 0.59

Lead 10/14/2004 1.89 1.25

Zinc 12/31/2005 30.33 5.98

Fecal Coliform 2/21/2011 2.70E+14 MPN 7.03E+10 MPN 235 MPN/100mL

Nitrogen 12/31/2005 563.84 85.98 1.0 mg/L

Phosphorus 4/12/2010 52.78 5.10 1.04 mg/L

Table 7-5  Harbor Watershed – 90th Percentile Baseline Load Analysis

Constituent Storm Event P90 Load (kg) Objective Load (kg) Objective Conc.

Copper 3/25/2012 64.88 7.05

Lead 10/17/2005 12.91 7.93

Zinc 12/23/2003 241.31 44.32

Fecal Coliform 12/31/2003 3.60E+15 MPN 6.75E+11 MPN 400 MPN/100mL

Table 7-6 through Table 7-10 summarize the results of the LSPC simulation for the water years 
beginning the first day of October and ending the final day of September from 2002 to 2012 for each of 
the five major watersheds.  The table compares the six major water quality constituents with adopted 
TMDLs and identifies the annual load and corresponding volume for each year analyzed. The average 
annual loads are also provided for the simulation period.
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RAA Approach Figures



PAGE INTENTIONALLY LEFT BLANK



Machado Lake 

Outer Cabrillo Beach

Los Angeles Harbor
Consolidated Slip

Los Angeles 
Inner Harbor

Los Angeles 
Outer Harbor

Los Angeles 
Inner Harbor

Torance Lateral

Los Angeles Harbor
Cabrillo Marina

Inner Cabrillo Beach

Dominguez Channel Dominguez Channel Estuary

Wilmington Drain

Los Angeles Harbor
Fish Harbor

¬«91

¬«1
0

3

¬«4
7

¬« 4
7

§̈ ¦4
0
5

§̈ ¦11
0

§̈ ¦7
1
0

§̈¦105

Copyright:© 2014 Esri

0 1 20.5
Miles±

Legend

Major Freeway

Receiving Water

Receiving Water Body

DC WMG

Subwatersheds

DC WMA

Figure G.1
Watersheds, Subwatersheds, and Water Bodies



PAGE INTENTIONALLY LEFT BLANK 
 



Dominguez

Channel

D
om

in
guez

C
han

nel Estu
ary

¬«91

¬«1
0

3

¬«47

¬« 4
7

§̈ ¦4
0
5

§̈ ¦11
0

§̈ ¦7
1
0

§̈¦105

Copyright:© 2014 Esri

Figure G.2
Industrial Facilities under IGP in DC WMG
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Figure G.3
Nodal CPI Map for Catchment Prioritization
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Figure G.4
CPI Map for Catchment Prioritization

0 1 20.5
Miles±

Legend

Major Freeway

Receiving Water

Receiving Water Body

DC WMG 

Catchment - CPI

1

2

3

4

5



PAGE INTENTIONALLY LEFT BLANK 
 



Attachment H

Industrial Facilities Covered Under the IGP in DC WMG
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Attachment H Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

This attachment includes a table summarizing the industrial facilities covered under the Industrial General 
Permit (IGP) within the Dominguez Channel Watershed Management Group (DC WMG), corresponding 
with Section 4.3 of the DC WMG Enhanced Watershed Management Program (EWMP).  The table 
corresponds with Figure G.2 in Attachment G. Note that the postal addresses may designate a city that is 
not part of the DC WMG. However, the physical location, based on GIS mapping of the facilities, places 
them in one of the DC MWG agencies jurisdictions.
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Attachment H Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Copper Percentile Loads for Dominguez Channel Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Copper Load
(kg)

12/25/2003 253.73 503.27 157.72 97.85

4/12/2010 237.2 470.48 167.36 97.07

9/22/2007 86.62 171.81 446.46 94.56

1/21/2012 212.2 420.9 179.19 92.97

1/18/2010 332.66 659.82 107.77 87.66

12/16/2002 362.08 718.17 92.83 82.18

2/11/2003 213.08 422.63 156.92 81.75

5/22/2006 149.49 296.5 220.73 80.68

11/26/2008 343.78 681.88 93.58 78.66

11/6/2011 99.65 197.65 308.68 75.21

2/27/2006 282.68 560.68 104.99 72.56

Copper Percentile Load Statistics for Dominguez Channel Watershed Storm 
Events

Statistical Analysis
Volume
(ac-ft)

Copper Load
(kg)

Mean 463.98 85.56

Standard Error 56.35 2.69

Median 470.48 82.18

Standard Deviation 186.89 8.93

Sample Variance 34,929.49 79.71

Kurtosis -1.00 -1.48

Skewness -0.25 0.12

Range 546.36 25.29

Minimum 171.81 72.56

Maximum 718.17 97.85

95% Confidence Range for Mean 220.89 10.55
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Lead Percentile Loads for Dominguez Channel Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Lead Load
(kg)

12/25/2003 253.73 503.27 41.65 25.84

4/12/2010 237.2 470.48 44.19 25.63

9/22/2007 86.62 171.81 117.21 24.82

1/21/2012 212.2 420.9 47.32 24.55

1/18/2010 332.66 659.82 28.47 23.16

2/11/2003 213.08 422.63 41.9 21.83

12/16/2002 362.08 718.17 24.59 21.77

5/22/2006 149.49 296.5 58.92 21.53

11/26/2008 343.78 681.88 24.77 20.82

11/6/2011 99.65 197.65 82.42 20.08

2/27/2006 282.68 560.68 27.66 19.11

Lead Percentile Load Statistics for Dominguez Channel Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Lead Load
(kg)

Mean 463.98 22.65

Standard Error 56.35 0.69

Median 470.48 21.83

Standard Deviation 186.89 2.30

Sample Variance 34,929.49 5.28

Kurtosis -1.00 -1.33

Skewness -0.25 0.06

Range 546.36 6.73

Minimum 171.81 19.11

Maximum 718.17 25.84

95% Confidence Range for Mean 220.89 2.72
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Zinc Percentile Loads for Dominguez Channel Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Zinc Load
(kg)

4/12/2010 237.20 470.48 716.77 415.72

9/22/2007 86.62 171.81 1910.75 404.70

1/21/2012 212.20 420.90 767.35 398.15

12/28/2004 1559.54 3093.31 100.01 381.37

1/18/2010 332.66 659.82 461.51 375.39

12/16/2002 362.08 718.17 397.15 351.61

2/11/2003 213.08 422.63 669.17 348.64

5/22/2006 149.49 296.50 941.96 344.30

11/26/2008 343.78 681.88 401.68 337.65

11/6/2011 99.65 197.65 1315.56 320.54

2/27/2006 282.68 560.68 450.53 311.40

Zinc Percentile Load Statistics for Dominguez Channel Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Zinc Load
(kg)

Mean 699.44 362.68

Standard Error 245.90 10.46

Median 470.48 351.61

Standard Deviation 815.55 34.69

Sample Variance 665,125.16 1,203.72

Kurtosis 9.52 -1.21

Skewness 3.00 0.12

Range 2,921.49 104.32

Minimum 171.81 311.40

Maximum 3,093.31 415.72

95% Confidence Range for Mean 963.92 41.01
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Fecal Coliform Percentile Loads for Dominguez Channel Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(MPN/100mL)

Fecal Coliform 
Load (MPN)

10/16/2004 50.49 100.14 1,630,351.54 2.01E+15

10/30/2010 69.09 137.04 1,149,140.04 1.94E+15

12/6/2010 51.04 101.24 1,129,834.20 1.41E+15

4/27/2005 36.41 72.21 1,526,996.91 1.36E+15

Fecal Coliform Percentile Load Statistics for Dominguez Channel Watershed 
Storm Events

Statistical Analysis
Volume
(ac-ft)

Fecal Coliform Load
(MPN)

Mean 102.66 1.68E+15

Standard Error 13.28 1.72E+14

Median 100.69 1.68E+15

Standard Deviation 26.57 3.44E+14

Sample Variance 705.84 1.18E+29

Kurtosis 1.60 -5.68

Skewness 0.44 0.02

Range 64.83 6.53E+14

Minimum 72.21 1.36E+15

Maximum 137.04 2.01E+15

95% Confidence Range for Mean 52.07 6.74E+14
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Copper Percentile Loads for Dominguez Channel Estuary Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Copper Load
(kg)

11/12/2003 117.00 232.07 132.45 37.89

10/13/2007 54.05 107.21 278.61 36.82

3/17/2012 49.56 98.31 303.12 36.74

4/12/2010 99.88 198.11 144.65 35.33

12/25/2003 100.43 199.21 143.37 35.21

2/27/2006 111.35 220.86 128.92 35.10

5/22/2006 72.22 143.25 187.33 33.08

12/28/2004 326.94 648.49 41.00 32.78

1/21/2012 66.56 132.02 195.06 31.75

Copper Percentile Load Statistics for Dominguez Channel Estuary Watershed 
Storm Events

Statistical Analysis
Volume
(ac-ft)

Copper Load
(kg)

Mean 219.95 34.97

Standard Error 56.00 0.69

Median 198.11 35.21

Standard Deviation 168.01 2.06

Sample Variance 28,227.37 4.26

Kurtosis 6.93 -1.05

Skewness 2.52 -0.25

Range 550.18 6.15

Minimum 98.31 31.75

Maximum 648.49 37.89

95% Confidence Range for Mean 219.53 2.70
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Lead Percentile Loads for Dominguez Channel Estuary Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Lead Load
(kg)

10/13/2007 54.05 107.21 64.42 8.51

3/17/2012 49.56 98.31 69.13 8.38

4/12/2010 99.88 198.11 33.05 8.07

2/27/2006 111.35 220.86 29.26 7.97

12/25/2003 100.43 199.21 32.14 7.89

5/22/2006 72.22 143.25 42.64 7.53

12/28/2004 326.94 648.49 9.35 7.47

1/21/2012 66.56 132.02 44.41 7.23

2/5/2009 71.71 142.23 39.98 7.01

Lead Percentile Load Statistics for Dominguez Channel Estuary Watershed Storm 
Events

Statistical Analysis
Volume
(ac-ft)

Lead Load
(kg)

Mean 209.96 7.78

Standard Error 56.62 0.17

Median 143.25 7.89

Standard Deviation 169.86 0.51

Sample Variance 28,851.97 0.26

Kurtosis 7.44 -1.08

Skewness 2.65 -0.07

Range 550.18 1.50

Minimum 98.31 7.01

Maximum 648.49 8.51

95% Confidence Range for Mean 221.95 0.67
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Table Error! No text of specified style in document..1: Zinc Percentile Loads for Dominguez 
Channel Estuary Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Zinc Load
(kg)

3/17/2012 49.56 98.31 1414.74 171.45

10/13/2007 54.05 107.21 1292.39 170.8

12/25/2003 100.43 199.21 673.97 165.51

4/12/2010 99.88 198.11 675.31 164.92

2/27/2006 111.35 220.86 603.59 164.34

5/22/2006 72.22 143.25 874.65 154.45

12/28/2004 326.94 648.49 191.28 152.91

1/21/2012 66.56 132.02 911.48 148.34

2/5/2009 71.71 142.23 824.4 144.54

Table Error! No text of specified style in document..2: Zinc Percentile Load Statistics 
for Dominguez Channel Estuary Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Zinc Load
(kg)

Mean 209.96 159.7

Standard Error 56.62 3.28

Median 143.25 164.34

Standard Deviation 169.86 9.85

Sample Variance 28,851.97 97.05

Kurtosis 7.44 -1.47

Skewness 2.65 -0.33

Range 550.18 26.91

Minimum 98.31 144.54

Maximum 648.49 171.45

95% Confidence Range for Mean 221.95 12.87
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Fecal Coliform Percentile Loads for Dominguez Channel Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(MPN/100mL)

Fecal Coliform 
Load (MPN)

12/6/2010 31.82 63.12 2,091,531.88 1.63E+15

10/30/2010 25.52 50.62 1,986,091.77 1.24E+15

10/25/2010 19.86 39.40 1,883,671.12 9.15E+14

2/27/2003 17.23 34.17 2,107,207.76 8.88E+14

Fecal Coliform Percentile Load Statistics for Dominguez Channel Watershed 
Storm Events

Statistical Analysis
Volume
(ac-ft)

Fecal Coliform Load
(MPN)

Mean 46.83 1.17E+15

Standard Error 6.42 1.73E+14

Median 45.01 1.08E+15

Standard Deviation 12.85 3.46E+14

Sample Variance 165.07 1.20E+29

Kurtosis -1.34 -0.68

Skewness 0.61 0.96

Range 28.95 7.40E+14

Minimum 34.17 8.88E+14

Maximum 63.12 1.63E+15

95% Confidence Range for Mean 25.18 6.78E+14
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Copper Percentile Loads for Wilmington Drain Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Copper Load
(kg)

1/19/2010 93.98 186.40 74.43 17.10

11/30/2007 53.77 106.66 128.97 16.96

12/7/2009 46.07 91.38 150.29 16.93

10/14/2004 22.48 44.58 272.11 14.96

10/5/2011 15.23 30.21 391.63 14.59

12/12/2003 14.23 28.23 415.90 14.47

4/12/2010 30.64 60.77 183.61 13.76

2/18/2005 32.15 63.78 173.16 13.61

Copper Percentile Load Statistics for Wilmington Drain Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Copper Load
(kg)

Mean 76.50 15.30

Standard Error 18.47 0.52

Median 62.28 14.77

Standard Deviation 52.25 1.47

Sample Variance 2,729.76 2.17

Kurtosis 2.36 -2.01

Skewness 1.48 0.32

Range 158.17 3.49

Minimum 28.23 13.61

Maximum 186.40 17.10

95% Confidence Range for Mean 72.41 2.04
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Lead Percentile Loads for Wilmington Drain Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Lead Load
(kg)

2/11/2003 194.83 386.44 9.17 4.37

12/27/2004 106.40 211.05 16.17 4.21

10/14/2004 22.48 44.58 72.69 4.00

10/5/2011 15.23 30.21 106.36 3.96

12/12/2003 14.23 28.23 111.05 3.86

4/12/2010 30.64 60.77 49.44 3.70

12/15/2002 73.72 146.22 19.61 3.54

12/17/2010 56.80 112.65 24.77 3.44

Lead Percentile Load Statistics for Wilmington Drain Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Lead Load
(kg)

Mean 127.52 3.88

Standard Error 43.35 0.11

Median 86.71 3.91

Standard Deviation 122.62 0.32

Sample Variance 15,035.41 0.10

Kurtosis 2.38 -0.87

Skewness 1.57 0.07

Range 358.21 0.93

Minimum 28.23 3.44

Maximum 386.44 4.37

95% Confidence Range for Mean 169.94 0.44
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Table Error! No text of specified style in document..3: Zinc Percentile Loads for Wilmington 
Drain Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Zinc Load
(kg)

12/12/2003 14.23 28.23 1795.85 62.50

10/5/2011 15.23 30.21 1671.86 62.27

2/11/2003 194.83 386.44 127.38 60.68

4/12/2010 30.64 60.77 787.98 59.03

12/15/2002 73.72 146.22 312.39 56.31

12/17/2010 56.80 112.65 395.76 54.96

1/17/2010 32.47 64.40 659.75 52.37

11/20/2011 33.76 66.95 599.41 49.47

Table Error! No text of specified style in document..4: Zinc Percentile Load Statistics 
for Wilmington Drain Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Zinc Load
(kg)

Mean 127.52 3.88

Standard Error 43.35 0.11

Median 86.71 3.91

Standard Deviation 122.62 0.32

Sample Variance 15,035.41 0.10

Kurtosis 2.38 -0.87

Skewness 1.57 0.07

Range 358.21 0.93

Minimum 28.23 3.44

Maximum 386.44 4.37

95% Confidence Range for Mean 169.94 0.44
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Fecal Coliform Percentile Loads for Wilmington Drain Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(MPN/100mL)

Fecal Coliform 
Load (MPN)

1/6/2005 33.08 65.62 836,849.34 6.77E+14

10/14/2004 22.48 44.58 1,061,970.28 5.84E+14

4/21/2005 16.28 32.28 1,061,582.75 4.22E+14

3/20/2005 14.31 28.38 1,061,652.16 3.71E+14

Fecal Coliform Percentile Load Statistics for Wilmington Drain Watershed Storm 
Events

Statistical Analysis
Volume
(ac-ft)

Fecal Coliform Load
(MPN)

Mean 42.72 5.14E+14

Standard Error 8.38 7.08E+13

Median 38.43 5.03E+14

Standard Deviation 16.76 1.42E+14

Sample Variance 280.74 2.00E+28

Kurtosis 0.42 -3.43

Skewness 1.12 0.25

Range 37.23 3.05E+14

Minimum 28.38 3.71E+14

Maximum 65.62 6.77E+14

95% Confidence Range for Mean 32.84 2.77E+14
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Total Nitrogen Percentile Loads for Wilmington Drain Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(mg/l)

Total Nitrogen 
Load (kg)

2/11/2003 194.83 386.44 2.53 1,204.68

12/27/2004 106.40 211.05 4.44 1,155.85

10/14/2004 22.48 44.58 19.85 1,090.73

12/12/2003 14.23 28.23 30.34 1,056.02

10/5/2011 15.23 30.21 27.70 1,031.86

4/12/2010 30.64 60.77 13.17 987.00

12/15/2002 73.72 146.22 5.21 939.74

12/17/2010 56.80 112.65 6.62 918.93

Total Nitrogen Percentile Load Statistics for Wilmington Drain Watershed Storm 
Events

Statistical Analysis
Volume
(ac-ft)

Total Nitrogen Load
(kg)

Mean 127.52 1,048.10

Standard Error 43.35 35.46

Median 86.71 1,043.94

Standard Deviation 122.62 100.31

Sample Variance 15,035.41 10,061.55

Kurtosis 2.38 -0.94

Skewness 1.57 0.28

Range 358.21 285.75

Minimum 28.23 918.93

Maximum 386.44 1,204.68

95% Confidence Range for Mean 169.94 139.02
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Total Phosphorus Percentile Loads for Wilmington Drain Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(mg/l)

Total 
Phosphorus 
Load (kg)

11/30/2007 53.77 106.66 0.78 102.52

12/7/2009 46.07 91.38 0.91 102.38

10/14/2004 22.48 44.58 1.67 91.67

12/12/2003 14.23 28.23 2.54 88.57

10/5/2011 15.23 30.21 2.32 86.58

4/12/2010 30.64 60.77 1.11 83.20

12/15/2002 73.72 146.22 0.45 80.28

12/17/2010 56.80 112.65 0.56 78.15

Total Phosphorus Percentile Load Statistics for Wilmington Drain Watershed 
Storm Events

Statistical Analysis
Volume
(ac-ft)

Total Phosphorus Load
(kg)

Mean 77.59 89.17

Standard Error 15.25 3.28

Median 76.08 87.58

Standard Deviation 43.14 9.28

Sample Variance 1,861.09 86.03

Kurtosis -1.27 -0.98

Skewness 0.30 0.58

Range 117.99 24.37

Minimum 28.23 78.15

Maximum 146.22 102.52

95% Confidence Range for Mean 59.79 12.85
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Copper Percentile Loads for Machado Lake Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Copper Load
(kg)

10/17/2004 59.30 117.61 66.98 9.71

1/9/2005 83.35 165.31 47.12 9.60

2/19/2007 17.43 34.57 225.28 9.60

10/17/2005 7.80 15.47 486.19 9.27

2/18/2005 24.79 49.17 152.40 9.24

12/10/2006 7.18 14.24 519.90 9.12

9/22/2007 7.46 14.79 469.98 8.57

12/15/2002 45.92 91.09 75.08 8.43

5/20/2006 8.21 16.28 409.83 8.22

4/12/2010 20.85 41.35 161.04 8.21

10/14/2004 11.93 23.66 262.51 7.66

12/12/2003 7.35 14.58 406.69 7.31

11/2/2008 3.41 6.77 860.53 7.18

Copper Percentile Load Statistics for Machado Lake Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Copper Load
(kg)

Mean 46.53 8.63

Standard Error 13.49 0.24

Median 23.66 8.57

Standard Deviation 48.63 0.88

Sample Variance 2,364.95 0.77

Kurtosis 1.90 -1.18

Skewness 1.62 -0.37

Range 158.54 2.53

Minimum 6.77 7.18

Maximum 165.31 9.71

95% Confidence Range for Mean 52.87 0.95
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Lead Percentile Loads for Machado Lake Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Lead Load
(kg)

2/8/2010 68.01 134.89 12.94 2.15

5/20/2006 8.21 16.28 107.06 2.15

3/20/2011 108.72 215.63 8.00 2.13

4/12/2010 20.85 41.35 41.60 2.12

9/22/2007 7.46 14.79 116.11 2.12

11/2/2008 3.41 6.77 237.73 1.98

10/14/2004 11.93 23.66 64.71 1.89

12/25/2003 10.35 20.52 73.61 1.86

12/12/2003 7.35 14.58 100.16 1.80

2/27/2006 72.57 143.94 9.97 1.77

12/31/2005 35.16 69.74 19.70 1.69

2/5/2009 14.50 28.77 44.29 1.57

1/20/2010 77.12 152.96 8.30 1.57

Lead Percentile Load Statistics for Machado Lake Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Lead Load
(kg)

Mean 67.99 1.91

Standard Error 19.25 0.06

Median 28.77 1.89

Standard Deviation 69.42 0.22

Sample Variance 4,819.74 0.05

Kurtosis -0.19 -1.33

Skewness 1.07 -0.32

Range 208.86 0.59

Minimum 6.77 1.57

Maximum 215.63 2.15

95% Confidence Range for Mean 75.48 0.24
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Table Error! No text of specified style in document..5: Zinc Percentile Loads for Machado Lake
Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Zinc Load
(kg)

10/17/2004 59.30 117.61 243.73 35.34

10/14/2004 11.93 23.66 1156.74 33.74

12/12/2003 7.35 14.58 1792.56 32.23

3/15/2003 111.01 220.18 116.94 31.74

2/27/2006 72.57 143.94 173.41 30.77

12/31/2005 35.16 69.74 352.80 30.33

3/20/2011 108.72 215.63 114.09 30.33

11/2/2008 3.41 6.77 3632.30 30.32

2/17/2005 53.45 106.02 221.66 28.97

12/25/2003 10.35 20.52 1124.71 28.45

2/5/2009 14.50 28.77 766.20 27.17

4/20/2007 6.87 13.63 1608.79 27.04

12/12/2011 45.71 90.66 229.08 25.60

Table Error! No text of specified style in document..6: Zinc Percentile Load Statistics 
for Machado Lake Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Zinc Load
(kg)

Mean 82.44 30.16

Standard Error 20.84 0.76

Median 69.74 30.33

Standard Deviation 75.14 2.75

Sample Variance 56,45.88 7.55

Kurtosis -0.46 -0.24

Skewness 0.84 0.19

Range 213.41 9.74

Minimum 6.77 25.60

Maximum 220.18 35.34

95% Confidence Range for Mean 81.69 2.99
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Fecal Coliform Percentile Loads for Machado Lake Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(MPN/100mL)

Fecal Coliform 
Load (MPN)

2/28/2011 13.74 27.26 905,009.24 3.04E+14

2/21/2011 12.23 24.26 901,607.98 2.70E+14

4/21/2005 8.50 16.86 1,211,501.63 2.52E+14

3/20/2005 8.77 17.40 1,157,856.24 2.48E+14

Fecal Coliform Percentile Load Statistics for Machado Lake Watershed Storm 
Events

Statistical Analysis
Volume
(ac-ft)

Fecal Coliform Load
(MPN)

Mean 21.44 2.68E+14

Standard Error 2.57 1.28E+13

Median 20.83 2.61E+14

Standard Deviation 5.14 2.55E+13

Sample Variance 26.39 6.52E+26

Kurtosis -4.32 1.06

Skewness 0.28 1.30

Range 10.41 5.58E+13

Minimum 16.86 2.48E+14

Maximum 27.26 3.04E+14

95% Confidence Range for Mean 10.07 5.01E+13
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Total Nitrogen Percentile Loads for Machado Lake Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(mg/l)

Total Nitrogen 
Load (kg)

4/12/2010 20.85 41.35 12.28 625.76

10/14/2004 11.93 23.66 21.45 625.56

5/20/2006 8.21 16.28 30.63 614.65

3/20/2011 108.72 215.63 2.29 609.73

2/8/2010 68.01 134.89 3.62 602.62

12/12/2003 7.35 14.58 33.25 597.88

10/17/2004 59.30 117.61 4.09 592.50

12/31/2005 35.16 69.74 6.56 563.84

2/27/2006 72.57 143.94 3.15 558.53

4/20/2007 6.87 13.63 29.87 501.99

2/5/2009 14.50 28.77 13.88 492.06

11/2/2008 3.41 6.77 58.49 488.21

12/25/2003 10.35 20.52 18.09 457.74

Total Nitrogen Percentile Load Statistics for Machado Lake Watershed Storm 
Events

Statistical Analysis
Volume
(ac-ft)

Total Nitrogen Load
(kg)

Mean 65.18 563.93

Standard Error 18.45 16.37

Median 28.77 592.50

Standard Deviation 66.52 59.02

Sample Variance 4,425.07 3,483.27

Kurtosis 0.45 -1.13

Skewness 1.19 -0.68

Range 208.86 168.03

Minimum 6.77 457.74

Maximum 215.63 625.76

95% Confidence Range for Mean 72.32 64.17
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Total Phosphorus Percentile Loads for Machado Lake Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(mg/l)

Total 
Phosphorus 
Load (kg)

10/17/2005 7.80 15.47 2.90 55.32

1/19/2010 65.26 129.44 0.34 55.02

10/17/2004 59.30 117.61 0.38 54.49

12/15/2002 45.92 91.09 0.48 54.29

12/10/2006 7.18 14.24 3.08 54.05

4/12/2010 20.85 41.35 1.04 52.78

10/14/2004 11.93 23.66 1.80 52.56

5/20/2006 8.21 16.28 2.57 51.56

12/12/2003 7.35 14.58 2.79 50.14

2/27/2006 72.57 143.94 0.27 48.41

12/31/2005 35.16 69.74 0.56 47.96

12/28/2004 65.59 130.10 0.29 45.81

1/9/2005 83.35 165.31 0.22 44.21

Total Phosphorus Percentile Load Statistics for Machado Lake Watershed Storm 
Events

Statistical Analysis
Volume
(ac-ft)

Total Phosphorus Load
(kg)

Mean 74.83 51.28

Standard Error 15.83 1.02

Median 69.74 52.56

Standard Deviation 57.09 3.67

Sample Variance 3,259.34 13.49

Kurtosis -1.72 -0.67

Skewness 0.24 -0.74

Range 151.08 11.11

Minimum 14.24 44.21

Maximum 165.31 55.32

95% Confidence Range for Mean 62.07 3.99
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Attachment I Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Copper Percentile Loads for Harbor Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Copper Load
(kg)

12/12/2011 404.05 801.42 68.83 68.00

5/20/2006 120.28 238.57 228.19 67.11

12/31/2005 566.58 1,123.79 47.65 66.01

2/5/2009 148.97 295.48 179.61 65.42

4/12/2010 141.87 281.39 187.10 64.90

3/25/2012 297.39 589.85 89.23 64.88

12/15/2002 476.17 944.48 54.30 63.22

11/20/2011 171.78 340.72 146.82 61.67

10/17/2005 75.96 150.67 325.35 60.43

2/19/2007 175.05 347.21 137.27 58.76

2/24/2008 1,076.71 2,135.62 20.67 54.42

2/18/2011 115.47 229.04 186.88 52.76

12/23/2003 260.45 516.60 75.28 47.94

3/20/2011 628.05 1,245.72 30.10 46.23

1/18/2010 484.40 960.80 38.68 45.82

1/23/2012 152.28 302.05 122.12 45.47

Copper Percentile Load Statistics for Harbor Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Copper Load
(kg)

Mean 656.46 58.32

Standard Error 131.96 2.07

Median 431.91 61.05

Standard Deviation 527.84 8.28

Sample Variance 278,612.10 68.55

Kurtosis 2.93 -1.35

Skewness 1.61 -0.54

Range 1,984.95 22.53

Minimum 150.67 45.47

Maximum 2,135.62 68.00

95% Confidence Range for Mean 517.28 8.11
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Dominguez Channel Watershed Management Area

Lead Percentile Loads for Harbor Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Lead Load
(kg)

12/31/2005 566.58 1,123.79 9.53 13.20

3/25/2012 297.39 589.85 18.15 13.20

2/5/2009 148.97 295.48 36.16 13.17

9/21/2007 142.91 283.46 37.44 13.08

4/12/2010 141.87 281.39 37.68 13.07

10/17/2005 75.96 150.67 69.49 12.91

12/15/2002 476.17 944.48 11.07 12.89

11/20/2011 171.78 340.72 30.22 12.69

2/19/2007 175.05 347.21 28.54 12.22

2/18/2011 115.47 229.04 36.58 10.33

1/19/2010 797.43 1,581.68 4.84 9.45

12/23/2003 260.45 516.60 14.67 9.34

9/22/2007 164.20 325.69 22.86 9.18

5/18/2011 105.88 210.01 35.06 9.08

1/23/2012 152.28 302.05 24.20 9.01

1/18/2010 484.40 960.80 7.58 8.97

Lead Percentile Load Statistics for Harbor Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Lead Load
(kg)

Mean 530.18 11.36

Standard Error 102.00 0.47

Median 333.20 12.46

Standard Deviation 408.02 1.88

Sample Variance 166,476.47 3.54

Kurtosis 1.57 -2.04

Skewness 1.49 -0.30

Range 1,431.01 4.22

Minimum 150.67 8.97

Maximum 1,581.68 13.20

95% Confidence Range for Mean 399.85 1.84
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Dominguez Channel Watershed Management Area

Table Error! No text of specified style in document..7: Zinc Percentile Loads for Harbor
Watershed Storm Events

Date
Flow
(cfs)

Volume
(ac-ft)

Concentration 
(µg/l)

Zinc Load
(kg)

3/25/2012 297.39 589.85 441.07 320.72

12/15/2002 476.17 944.48 268.17 312.23

11/20/2011 171.78 340.72 721.76 303.15

10/17/2005 75.96 150.67 1577.85 293.07

2/19/2007 175.05 347.21 672.12 287.68

2/18/2011 115.47 229.04 938.95 265.11

12/23/2003 260.45 516.60 378.91 241.31

1/20/2010 1,176.45 2,333.45 81.12 233.36

1/18/2010 484.40 960.80 194.12 229.92

1/23/2012 152.28 302.05 610.3 227.24

5/18/2011 105.88 210.01 874.59 226.42

3/15/2003 1,143.71 2,268.52 79.31 221.78

12/1/2005 59.04 117.10 1442.49 208.23

3/28/2006 378.42 750.58 220.84 204.33

10/13/2007 177.21 351.49 460.84 199.68

3/20/2011 628.05 1245.72 128.7 197.64

Table Error! No text of specified style in document..8: Zinc Percentile Load Statistics 
for Harbor Watershed Storm Events

Statistical Analysis
Volume
(ac-ft)

Zinc Load
(kg)

Mean 728.64 248.24

Standard Error 173.52 10.58

Median 434.05 231.64

Standard Deviation 694.07 42.33

Sample Variance 481,732.36 1,792.18

Kurtosis 1.79 -1.24

Skewness 1.60 0.53

Range 2,216.35 123.08

Minimum 117.10 197.64

Maximum 2,333.45 320.72

95% Confidence Range for Mean 680.19 41.49

- I-23 -



Attachment J

Hourly Flow Analysis



PAGE INTENTIONALLY LEFT BLANK



Attachment J Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Dominguez Channel Watershed – Hourly Analysis for Zinc

Date
Total Volume 

(cf)
Zinc Load (kg)

Volume 
Captured (%)

Load Captured 
(%)

4/12/2010 470.48 415.72 93.00% 99.00%

9/22/2007 171.81 404.70 96.00% 99.00%

1/21/2012 420.90 398.15 91.00% 99.00%

12/28/2004 3,093.31 381.37 43.00% 78.00%

1/18/2010 659.82 375.39 86.00% 98.00%

12/16/2002 718.17 351.61 93.00% 99.00%

2/11/2003 422.63 348.64 87.00% 99.00%

5/22/2006 296.50 344.30 99.00% 99.00%

11/26/2008 681.88 337.65 86.00% 99.00%

11/6/2011 197.65 320.54 90.00% 99.00%

2/27/2006 560.68 311.40 90.00% 99.00%

Average: 699.44 362.68 86.73% 97.00%

Use Reduction: 90.00%

Dominguez Channel Estuary Watershed – Hourly Analysis for Zinc

Date
Total Volume 

(cf)
Zinc Load (kg)

Volume 
Captured (%)

Load Captured 
(%)

3/17/2012 98.31 171.45 94.00% 99.00%

10/13/2007 107.21 170.80 99.00% 99.90%

12/25/2003 203.56 165.93 99.00% 99.00%

4/12/2010 198.11 164.92 87.00% 99.00%

2/27/2006 220.86 164.34 90.00% 99.00%

5/22/2006 143.25 154.45 91.00% 99.00%

12/28/2004 648.49 152.91 53.00% 97.00%

1/21/2012 132.02 148.34 97.00% 99.00%

2/5/2009 142.23 144.54 99.00% 99.90%

Average: 210.45 159.74 89.89% 98.98%

Use Reduction: 90.00%
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Attachment J Enhanced Watershed Management Program 
Dominguez Channel Watershed Management Area

Wilmington Drain Watershed – Hourly Analysis for Total Nitrogen

Date
Total Volume 

(cf)
Total Nitrogen 

Load (kg)
Volume 

Captured (%)
Load Captured 

(%)

2/11/2003 386.44 1,204.68 60.00% 90.00%

12/27/2004 211.05 1,155.85 95.00% 99.00%

10/14/2004 44.58 1,090.73 50.00% 100.00%

12/12/2003 28.23 1,056.02 58.00% 99.00%

10/5/2011 30.21 1,031.86 86.00% 99.00%

4/12/2010 60.77 987.00 74.00% 100.00%

12/15/2002 146.22 939.74 92.00% 99.00%

12/17/2010 112.65 918.93 95.00% 99.00%

Average: 127.52 1,048.10 76.25% 98.13%

Use Reduction: 80.00%

Machado Lake Watershed – Hourly Analysis for Fecal Coliform

Date
Total Volume 

(cf)
Fecal Coliform 

Load (MPN)
Volume 

Captured (%)
Load Captured 

(%)

2/28/2011 27.26 3.04E+14 100.00% 100.00%

2/21/2011 24.26 2.70E+14 100.00% 100.00%

4/21/2005 16.86 2.52E+14 60.00% 99.00%

3/20/2005 17.40 2.48E+14 96.00% 99.00%

Average: 21.44 2.68E+14 89.00% 99.50%

Use Reduction: 90.00%
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Dominguez Channel Watershed Management Area

Harbor Watershed – Hourly Analysis for Zinc

Date
Total Volume 

(cf)
Zinc Load (kg)

Volume 
Captured (%)

Load Captured 
(%)

3/25/2012 589.85 320.72 71.00% 98.00%

12/15/2002 944.48 312.23 94.00% 99.00%

11/20/2011 340.73 303.15 96.00% 99.00%

10/17/2005 150.67 293.07 52.00% 98.00%

2/19/2007 347.21 287.68 51.00% 98.00%

2/18/2011 229.04 265.11 98.00% 99.00%

12/23/2003 516.59 241.31 42.00% 93.00%

1/20/2010 2,333.47 233.45 59.00% 92.00%

1/18/2010 960.80 229.92 50.00% 88.00%

1/23/2012 302.05 227.24 99.00% 99.90%

5/18/2011 210.01 226.42 98.00% 99.90%

3/15/2003 2,268.61 222.12 32.00% 64.00%

12/1/2005 117.10 208.23 99.00% 99.90%

3/28/2006 750.58 204.33 45.00% 95.00%

10/13/2007 351.49 199.68 99.00% 99.90%

3/20/2011 1,245.72 197.64 30.00% 85.00%

Average: 728.65 248.27 69.69% 94.23%

Use Reduction: 70.00%
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Attachment K Enhanced Watershed Management Program
Dominguez Channel Watershed Management Group

The table presented in this attachment compares the Minimum Control Measure (MCM) requirements per the 2001 MS4 Permit (Order No. 01-182) 
and the current 2012 MS4 Permit (Order No. R4-2012-0175), and corresponds with Section 3.2 of the Dominguez Channel Watershed 
Management Group (DC WMG) Enhanced Watershed Management Program (EWMP).

Table K.1: Comparison of 2001 MS4 Permit MCMs to 2012 MS4 Permit MCMs

Program Activity
2012 MS4 

Permit Part
2001 MS4 

Permit Part

P
u

b
li

c
 I

n
fo

rm
a

ti
o

n
 a

n
d

 P
a

rt
ic

ip
a

ti
o

n
 P

ro
g

ra
m

Public Education Program - advisory committee meeting (once per year) 4.B

"No Dumping" message on storm drain inlets (by 2/2/2004) 4.B.1.a

Reporting hotline for the public (e.g., 888-CLEAN-LA) VI.D.5.c.i.(1) 4.B.1.b

Outreach and Education VI.D.5.d.i.(2) 4.B.1.c

Make reporting info available to public VI.D.5.d.i.(4) 4.B.1.b

Public service announcements, advertising, and media relations VI.D.5.d.i.(1) 4.B.1.c.(1).(iii)

Public education materials - proper handling VI.D.5.d.i.(2)

Public education materials - activity specific VI.D.5.d.i.(3)

Educational activities and countywide events VI.D.5.c.ii 4.B.1.c.(4)

Quarterly public outreach strategy meetings (by 5/1/2002) 4.B.1.c.(1).(iii)

Ensure 35 million impressions per year are made on the general public via print, local TV, radio, 
or other appropriate media

4.B.1.d.(6)

Constituent-specific outreach information made available to public 4.B.1.d

Business Assistance Program 4.B.2

Educate and inform corporate managers about stormwater regulations 4.B.2.a

Maintain storm water websites VI.D.5.d.i.(4)

Provide education materials to schools (50 percent of all K-12 children every two years) 4.B.1.d.(7)

Provide independent, parochial, and public schools within jurisdiction with K-12 educational 
materials

VI.D.5.d.i.(5)

LACFCD shall develop a strategy to measure the effectiveness of in-school education programs 4.B.1.d.(9)

LACFCD shall develop a behavioral change assessment strategy (by 5/1/2002) 4.B.1.d.(10)

Educate and involve ethnic communities and businesses VI.D.5.a.i.(3) 4.B.1.d.(2)

In
d

u
s
tr

ia
l/

C
o

m
m

e
rc

ia
l 

F
a

c
il

it
ie

s
 P

ro
g

ra
m

Track critical sources – restaurants VI.D.6.b.i.(1) 4.C.1.a.(1)

Track critical sources - automotive service facilities VI.D.6.b.i.(1) 4.C.1.a.(1)

Track critical sources – RGOs VI.D.6.b.i.(1) 4.C.1.a.(1)

Track critical sources - nurseries and nursery centers VI.D.6.b.i.(1)

Track critical sources – USEPA Phase I facilities VI.D.6.b.i.(2) 4.C.1.a.(2)

Track critical sources - other federally-mandated facilities [40 Code of Federal Regulations (CFR) 
122.26(d)(2)(iv)(C)]

VI.D.6.b.i.(3) 4.C.1.a.(2)

Track critical sources - other commercial/industrial facilities that Permittee determines may 
contribute substantial constituent load to MS4

VI.D.6.b.i.(4)

Facility information - name of facility VI.D.6.b.ii.(1) 4.C.1.b

Facility information - name of owner/operator VI.D.6.b.ii.(2) 4.C.1.b

Facility information - contact information of owner/operator VI.D.6.b.ii.(2)

Facility information - address VI.D.6.b.ii.(3) 4.C.1.b

Facility information – North American Industry Classification System (NAICS) code VI.D.6.b.ii.(4)

Facility information – Standard Industrial Classification (SIC) code VI.D.6.b.ii.(5) 4.C.1.b

Facility information - narrative description of the activities performed and/or principal products 
produced

VI.D.6.b.ii.(6) 4.C.1.b

Facility information - status of exposure of materials to storm water VI.D.6.b.ii.(7)

Facility information - name of receiving water VI.D.6.b.ii.(8)

Facility information - ID whether tributary to 303(d) listed water and generates constituents for 
which water is impaired

VI.D.6.b.ii.(9)

Facility information - NPDES/general industrial permit status VI.D.6.b.ii.(10) 4.C.1.b

Facility information - No Exposure Certification status VI.D.6.b.ii.(11)

Update inventory of critical sources annually VI.D.6.b.iii 4.C.1.c

Notify inventoried industrial/commercial sites on BMP requirement VI.D.6.c.i

Business Assistance Program VI.D.6.c.ii

Inspect critical commercial sources (restaurants, automotive service facilities, retail gasoline 
outlets and automotive dealerships)

VI.D.6.d.i 4.C.2.a

Inspect critical industrial sources (phase 1 facilities and federally-mandated facilities) VI.D.6.e 4.C.2.b

Verify No Exposure Certifications of applicable facilities VI.D.6.e.i.(3)

Verify Waste Discharge Identification (WDID) Number of applicable facilities VI.D.6.e.ii.(1) 4.C.2.b

Source control BMPs VI.D.6.f 4.C.3

Provisions for Significant Ecological Areas (SEAs) (Environmentally Sensitive Areas (ESAs)) VI.D.6.g 4.C.3.b

Progressive enforcement of compliance with stormwater requirements VI.D.6.h 4.C.3.c

Interagency coordination 4.C.3.d

- K-1 -



Attachment K Enhanced Watershed Management Program
Dominguez Channel Watershed Management Group

Table K.1: Comparison of 2001 MS4 Permit MCMs to 2012 MS4 Permit MCMs

Program Activity
2012 MS4 

Permit Part
2001 MS4 

Permit Part

P
la

n
n

in
g

 a
n

d
 L

a
n

d
 D

e
v
e

lo
p

m
e

n
t 

P
ro

g
ra

m

Peak flow control (post-development stormwater runoff rates, velocities, and duration) VI.D.7.c.i 4.D.1

Hydromodification Control Plan VI.D.7.c.iv 4.D.1

SUSMP Ordinance 4.D.2

LID Ordinance VI.D.7.d.i

Volumetric treatment control (SWQDv) BMPs VI.D.7.c.i 4.D.3.a

Flow-based treatment control BMPs VI.D.7.c.i.(3) 4.D.3.b

Prioritize BMP selection based on retention/detention versus treatment VI.D.7.a.i.(7)

Alternative compliance measures through groundwater replenishment VI.D.7.c.ii

Alternative compliance measures through biofiltration on- or off-site VI.D.7.c.iii

Require implementation of post-construction Planning Priority Projects as treatment controls to 
mitigate storm water pollution

VI.D.7.b.ii 4.D.4

Require verification of maintenance provisions for BMPs VI.D.7.d.i 4.D.8

California Environmental Quality Act process update to include consideration of potential 
stormwater quality impacts

VI.D.7.d.i 4.D.11

General Plan Update to include stormwater quality and quantity management considerations and 
policies

4.D.12

Targeted employee training of development planning employees 4.D.13

Bioretention and biofiltration systems VI.D.7.c.iii.(1)

SUSMP guidance document 4.D.14

Annual reporting of mitigation project descriptions VI.D.7.c.vi

Implement post construction BMP maintenance inspections VI.D.7.d.iv.(c)

D
e

v
e

lo
p

m
e

n
t 

a
n

d
 C

o
n

s
tr

u
c
ti

o
n

 

P
ro

g
ra

m

Erosion control BMPs VI.D.8.d 4.E.1.d

Sediment control BMPs VI.D.8.d 4.E.1.a

For sites less than 1 acre, implement erosion and sediment control BMPs through the use of a 
erosion and sediment control ordinance

VI.D.8.d

Non-storm water containment on project site VI.D.8.d 4.E.1.c

Waste containment on project site VI.D.8.d 4.E.1.c

Require preparation of a Local SWPPP or Erosion and Sediment Control Plan/SWPPP for approval 
of permitted sites

VI.D.8.d 4.E.2

Inspect construction sites equal to or greater than one acre 4.E.2.b

Electronic tracking system (database and/or Geographic Information System) VI.D.8.g

Required documents prior to issuance of building/grading permit VI.D.8.h.ii.(1) 4.E.3.a

Implement technical BMP standards VI.D.8.i.i

Progressive enforcement VI.D.8.k 4.E.4

Permittee staff training VI.D.8.l 4.E.5

P
u

b
li

c
 A

g
e

n
c
y
 A

c
ti

v
it

ie
s
 P

ro
g

ra
m

Sewage system, maintenance, overflow, and spill prevention plans 4.F.1

Public construction activities management VI.D.9.b 4.F.2

Public facility inventory VI.D.9.c

Inventory of existing development for retrofitting opportunities VI.D.9.d

Public facility and activity management VI.D.9.e

Vehicle maintenance, material storage facilities, corporation yard management VI.D.9.f 4.F.3

Landscape, park, and recreational facilities management VI.D.9.g 4.F.4

Storm drain operation and maintenance VI.D.9.h 4.F.5

Streets, roads, and parking facilities maintenance VI.D.9.i 4.F.6

Parking facilities management VI.D.9.i 4.F.7

Emergency procedures VI.D.9.j 4.F.8

Alternative treatment control BMPs feasibility study 4.F.10

Municipal employee and contractor training VI.D.9.k

IC
/
ID

 P
ro

g
ra

m

Implementation program VI.D.10.a.i 4.G.1.a

MS4 Tracking (mapping) of permitted connections and illicit connections and discharges 4.G.1.b

Procedures for conducting source investigations for IC/IDs VI.D.10.b 4.G.2.a

Procedures for eliminating IC/IDs VI.D.10.c 4.G.2.b

Procedures for public reporting of ID VI.D.10.d

IC/ID response plan VI.D.10.e 4.G.1.a

IC/IDs education and training for staff VI.D.10.f 4.G.1.c
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Attachment L Enhanced Watershed Management Program
Dominguez Channel Watershed Management Group

This attachment includes tables summarizing the existing Minimum Control Measures (MCMs)
implemented by the Dominguez Channel Watershed Management Group (DC WMG), corresponding with 
Section 4.2 of the DC WMG Enhanced Watershed Management Program (EWMP).

Attachment L List of Tables

Table L.1: DC WMG Existing Minimum Control Measures Reported during Permit Year 2010-2011 ...........3
Table L.2: DC WMG Existing Minimum Control Measures Reported during Permit Year 2011-2012 ...........8
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