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Today’s Meeting

Process to date (How we got here)
Study Design

Answers to Study Design Questions
Lessons Learned

Discussion of Key Issues

Next steps:
— Wrap-up BSI Study
— Bacteria TMDL




Reminder: What's the
Problem?
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How we got here:
Stakeholder process




Stakeholder Process

e Working Technical Group

— Four Meetings:

— February 2007, April 2007,
November 2007, and June 2008

 Technical Advisory Committee

e Steering Committee

— Five Meetings:
— November 2006, February 2007,

September 2007, January 2008, and
June 2008




WT Group Work Products

e Conceptual Approach Report (Feb. 2007)
— ODbjectives, Study Design

» Mass
» Micro

Balance Snapshots
nial Source Tracking

e« Sampling an

d Analysis Plan (aug. 2007)

— Detalls of field and lab methods

e Final Report (June 2008)

— All of the

above

— Results, Analysis, Conclusions
» Answers to Study Design Questions! -




Stakeholder Process

FINAL REPORT m

\V4

CONCEPTUAL
APPROACH
REPORT
GROUP
STEERING
COMM. %
SAMPLING P STEERING
AND ANALYSIS h comm.
PLAN




Quick Review:
BSI Study Design




Human Loading

Medium
Priority

Low Medium
Priority Priority

Indicator Loading
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125 total sites:
10 LA River

3 tributaries

108 storm drains
4 WRP Sites

City of LA - Glendale
Main Qutfall

Los Anpeles Rivar Watershad

Los Angalas River Reach Breaks

WRP Dischargs Location

Fecelving Water Site

Storm Drain Discharge Site (also sampled six times during Tier 2 Sudy)
Siorm Drain Discharge Sita

Los Angeles River and Tributaries

BSI Study Monitoring
Locations: Overview
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N = 51 drains
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N = 57 drains
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Over 600 Samples:

60 LA River

18 Tributary

24 WRP

360 Storm Drain
+ QA/QC
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Reminder:
This Is a river!
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Reach 6 @
White Oak Ave.

16




Reach 4 @
Sepulveda Blvd.
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Reach 2 @
Slauson Ave.
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Reminder:
This Is a storm drain!
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R4-A
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R4-T
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R2-N




R2-A
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R2-02




R2-G
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R2-NEW-20
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ANSWERS TO THE FOUR
STUDY DESIGN QUESTIONS
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BSI Study Objective

The overall goal of the BSI Study is to increase the
accuracy of the to-be-developed LA River Bacteria
TMDL and improve the likelihood of success for
source control efforts associated with TMDL
Implementation.

FOUR STUDY DESIGN QUESTIONS
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Defining “highest” and “most
problematic” storm drains

QUESTIONS #1a, #3, and #4
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Mmmmm

Bubbles




Welight of Evidence Approach




Welight of Evidence

THREE CONSIDERATIONS:

1. Loading rate vs. concentration

2. Five different indicators

3. Method of data analysis (“threshold”)

Different — statistically different
Consistent — multiple “high” measurements
Rare — highest values measured during study

Storm drains only!
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Storm Drain Loading Rates




Loading Rate Thresholds

e Different: Statistically higher sites
 Consistent: Top 5 at least 3 of 6 events
e Rare: >50% of total storm drain loading
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CONSISTENT

Top 5
Drains

Reach 2

E.coli

36




RARE

Top 5
Drains

Reach 2

E.coli
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Storm Drain Concentrations
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Concentration Thresholds

o Different: Statistically higher sites
» Consistent: At least 2 of 6 samples >90t"

e Rare: 99t percentile concentration
* Plus: Virus detections
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DIFFERENT

40




CONSISTENT

7
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RARE
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REACH 4
Storm Drains
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ANSWERS TO THE FOUR
STUDY DESIGN QUESTIONS
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Study Design Question #1

#1) (a) Which storm drains and/or tributaries are

contributing the highest indicator bacteria

Wch 2 and 4 of the LAR?

(b) Are storm drain and tributaries responsible for
significant bacteria loads entering Reach 2 and 4
of the LAR and causing WQO exceedances?
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REACH 4
Storm Drains
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50




Answer #la, Summary
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Study Design Question #1

#1) (a) Which storm drains and/or tributaries are
contributing the highest indicator bacteria
loads to Reach 2 and 4 of the LAR?

(b) Are storm drain and tributaries responsi [
significant bacteria loads entering Reach 2 and 4
of the LAR and causing WQO excew
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E. coli (MPN/100mL)
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Consideration #1.:
Allowable In-stream Loading

Allowable In-stream loading =
LA River Flow Rate x 235 MPN/100mL

 No growth
* No die-off

54




55




56




Reach 4
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Reach 2
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Consideration #2:
Loading from All Sources

Compare upstream-downstream LA River
E.coli loading rate difference to inputs from
storm drains and tributaries
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Reach 4
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Reach 4
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Reach 2
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Reach 2

64




What do we know about the
E. coli source to Reach 27
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E. coli Loading Rates in Reach 2

Strong
Steady
Downstream
Non-human

E. coli Loading Rate (10° MPN/day)
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Potential Sources of Unaccounted-for
E. coli Loading to Reach 2

Underestimation of storm drain loading rates (low)
~alling sewer line underneath river (low)
Homeless persons (low)

Nighttime discharges (low to moderate)
Groundwater (low to moderate)

Birds (low to moderate)

Regrowth in sediments (moderate)

Regrowth or resuscitation in the water column
(moderate)
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Answer #1b, Summary

Answer
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Study Design Question #2

#2) (a) Are human or non-human sources

responsible for the significant bacteria

an Reach 2, 4 and 6 of the LAR?

(b) How does human and non-human loading
from storm drains and tributaries compare to
loading to Reach 2 and 4 of the LAR?
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Reach 4
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Reach 2
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Answer #2a, Summary
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Study Design Question #2

#2) (a) Are human or non-human sources
responsible for the significant bacteria
loads entering Reach 2, 4 and 6 of the LAR?

(b) How does human and nonmm\
from storm drains and tributaries com

pare to

loading to Reach 2 and 4 of the LAV
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Reach 4

74




Reach 2
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Answer #2b, Summary
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Study Design Question #3

#3) Which runoff sources (e.g. specific storm drain
or tributary discharges) or areas exhibit the
highest human fecal discharges?
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Human Bacteroidales Concentrations

/8




Human Bacteroidales Loading Rates
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REACH 4
Storm Drains
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Answer #3, Summary
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Study Design Question #4

#4) What are the land uses and drainage areas of
the subwatersheds that are draining to the most
problematic storm drain outfalls?

83




Reach 4

B4




Reach 2
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Reach 4, All Delineated Sites
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Reach 4, Problematic
Delineated Sites
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Reach 2, All Delineated Sites
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Reach 2, Problematic
Delineated Sites
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Land Use Correlations
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Answer #4, Summary
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| essons Learned
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BSI Study Lessons....

Bad news: Five indicators tell different stories

Good news: Can use a weight of evidence
approach to identify the most problematic
sites based on both loading and health risk

Storm drain and tributary loading exceeds the

allowab
— Reac
— Reac

e In-stream loading
N 4. Sources mostly accounted for

n 2: Very strong “other” source

Land uses and microbial water quality were
uncorrelated oc




BSI Study Lessons....

“/ i} .
o “Trickles” can be very important

e Loading from individual sites was not consistent, it
was highly episodic (“pulses™)

e Total loading from all storm drains was surprisingly
consistent

e Good news: A couple sites can account for a
majority of the loading on any given day

* Bad news: Not the same sites from day-to-day
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log E. coli Loading Rate

(10° MPN/day)

(10° MPN/day)

E. coli Loading Rate

Flow Rate (cfs

Highest loading rate drains had
low flow rates, ~0.01 to 0.1 cfs

log Flow Rate (cfs)
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BSI Study Lessons....

was
e Tota

e “Trickles” ' t

e SSO Iinstantaneous loading rates are huge
m indivi i not consistent, it

nighly episodic (“pulses”)

loading from all storm drains was surprisingly

consistent

e Good news: A couple sites can account for a
majority of the loading on any given day

* Bad news: Not the same sites from day-to-day
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Top 5
Drains

Reach 4

E.coli

99




BSI Study Lessons....

rickles” can be very important
SSO loading rates are huge

Loading from individual sites was not consistent, it
was highly episodic (“pulses™)

Total loading from all storm drains was surprisingly
consistent

Good news: A couple sites can account for a
majority of the loading on any given day

Bad news: Not the same sites from day-to-day
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Top 5
Drains

Reach 2

E.coli
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BSI Study Lessons....

ms can be a significant source of E. coll
loading, particularly in Reach 4

* Virus detections rare, but more frequent in Reach 4
(22% of sites) and after a rain event

 |f human Bacteroidales is high in runoff then E. coli
IS also high, but not vice versa
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Tribs vs. Drains (E.coli)

REACH 4

REACH 2
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BSI Study Lessons....

* Tributaries can be a significant source of E. coli
loading, particularly in Reach 4

* Virus detections rare, but more frequent in Reach

22% of sites) and after a rain event S~
 |f human Bacteroidales is high in runoff then E. coli

IS also high, but not vice versa
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Storm Drain Virus Detections

Small Volume (200-mL) Large Volume (4-liter)
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BSI Study Lessons....

* Tributaries can be a significant source of E. coli
loading, particularly in Reach 4

* Virus detections rare, but more frequent in Reach 4

(22% of sites) and after a rain event

< Tf human Bacteroidales is high in runoff then E. coli —

—1S also high, but not vice versa S~
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E.coli at Varying Levels of Human Bacteroidales
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Discussion of Key Issues
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Final thoughts...

State of the science for bacteria in dry
weather runoff

Answers our study design questions
Contributes to TMDL source assessment
Assists with TMDL implementation

A model for stakeholder-developed special
studies
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Next Steps

o Address comments, finalize report

* Incorporate into TMDL source assessment

* Incorporate into TMDL implementation
strategy
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