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Bacteria TMDL Solutions
Agenda

» Experience in SoCal
> New Tools
» Discussion
Application to North Central Texas Council of Governments

» Questions
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South OC
CHWSRS



Pathaaen Haalth Ri
atnogen meaitn

Applies to recreational waters in dry
weather and wet weather conditions.
Strategies focus on addressing human
sources of pathogenic microorganisms
to reduce health risks to swimmers,

surfers, and other water recreators

| ] s cvmi \Alatamir D) aleam s
Jnnatural vvater palance

Applies to streams and estuaries,
particularly during dry weather,
Strategies focus on reducing unnatural
flows to these systems to restore
natural flow regime, decrease pollutant
loads, and improve water quality
riparian habitat, and biological

condition.

South OC Water Quality Improvement Plan

Applies to streams that are
experiencing excess channel erosion
and associated impacts to streams
physical structure. Strategies focus on
restoration of priority segments to help
arrest further degradation and improve

physical conditions for habitat

regeneration to occur,

o

STORMWATER PROGRAM

CCPublicWorks



Organization
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MS4/Co-
Permittees

CHWSRS Work
Plan
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Wastewater
Agencies

Area of
Investigation
(AOI) Teams

IRWM Group

Human Waste
Abatement
Group




Comprehensive Human Waste Source
Reduction Strategy Tiered Farmwork
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Performance Monitoring

Source Abatement

Ter 3
Source Identification .
Monitoring

Comprehensive
Human Waste
Source Reduction

Strategy

Catchment Prioritization
Prioritize SOC WMA
Catchment Areas

her
Assessment of Beach Water
Quality Conditions

Ter 2
Upstream Assessment of
Creeks and Outfalls Water
Quality Conditions



Tiered Framework
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Catchment
Prioritization
Approach

3: Plot Source Criteria vs Water Quality Data

B e 4: Priority Category Assignments
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CHWSRS

AQOI Investigations
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Source ID
Monitoring

» Targeted Source investigations focused on high priority
Contaminants

v

Area of Investigation (AOI) team comprising MS4
copermittees and water/wastewater agencies

v

AOls use toolbox and supplemental methods based on needs
and local knowledge of watershed
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AOIl Team Collaboratlon

Each AOI Team help multiple workshops

« Compiled data layers into GIS ::i’. sz
« Agency Assets | fmessdaid
« Historic Study Data
Conducted virtual tours of AQlIs via GIS story maps

Facilitated discussions about human sources within
the subwatersheds

Selected areas for sampling

Selected additional microbial source tracking (MST)
tools and special strategies for each watershed

« Pharmaceuticals and personal care products
(PPCPs) -Acetaminophen

« Propidium monoazide (PMA)

Reviewed and vetted the overall and AQOI specific
sampling and analysis plan
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Source Tracking Toolbox

Common consideration for the AOI investigations

« Statistically significant sample size and frequency

Decision on use of traditional gPCR not ddPCR
method for human marker HF183 testing

Thresholds of significance for fecal indicator
bacteria (FIB) and HF183

Identification of recycled water and dry weather
flow (use of PPCPs, PMA, comparison to
previous studies)

How to handle adaptive management

-  Move to upstream sites and conduct
preliminary investigations to identify any
sources.

INCSREES

SAMFPLES
[[ER

(2]  PORREACTION

3) QUANTIFICATION

T
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Dye testing

e Lowcost
¢ Widely available
¢ Proven method

* Length of time for dye to travel

downstream

e Dye can be easily diluted, making

detection difficult

Smoke testing

e Lowcost

o Widely available

¢ Proven method

o Can be used to evaluate multiple

lines at the same time

e Cumbersome noticing

requirements of residents in
dense urban areas

CcCTv

e Low cost
o Widely available
e Commonly used

e Typically, cannot be used to

detect small leaks

Electroscan Technology

* Operable during wet weather

conditions and/or when debris
hampers use of CCTV

¢ Detects more leakage-related

defects

* Relatively new technology that

needs more field testing

* Lacks the visual images of pipe

features offered by CCTV

Flow-paced sampling

o Widely available
e Captures sporadic pulses of dry

weather runoff

« Higher one-time cost of

purchasing flow gauges and
autosamplers

o Potential confined space work

Geographic Information
System (GIS)

o Widely available
o Effective planning tool

e GIS layers must be maintained

Canine Scent Tracking

e Lowcost
* Provides real-time field data for

decision-making

o Efficient coverage of the MS4

« Non-traditional method, may

need to be implemented more in
the field to prove its effectiveness




AOI Investigation Concept

1a) If 25% of paired HF183 and FIB
are above action levels/STVs,
station is impacted.

* Conduct visual inspections and

abate source. Continue to Step 2.

1b] If 25% of paired HF183 and FIB
are below action levels/STVs, no
further analysis needed at station.

1c) If FIB results are below the
5TWs, but the HF123 result is above
action level, no further analysls
needed at station.

INCSREES

da) If other markers |physical,

chemical, or bacterial) indicate

presence of human waste, station is

high pricrity. Continue to Step 3,

* Assess flow levels, recycled water
lines, HF183 PMA-gPCR,
acetaminophen,

2b) If other markers do not indicate

fuman waste sources, set to lower

priority.

* Project permitting, investigate for
non-human sources (l.e. avian or
canine markers),

da) If sample results are below action

levels/STVs for HF183 and FIB at
upstream station, conduct bracketed
e '_-.[iﬂ&[il_':-l'l
= Utilize physical markers such as
CLCTV, to narrow in on source
location between downstream
and upstream stations
If source found, abate source.
Continue to Step 4.

3b) i sample results are abowe

action levels/STVs for HF183 and FIB,

then investigate further upstream

* Repeat Step 3 for L3 and L2
stations.,

da) It Tier 4 performance

maonitoring results for HF183 and

FIB are below action level/5Tvs,

A0 is set to low priority.

+ Abatement measures are
successful, and investigation is
completed.

4b) If paired FIB and HF183 are

above action bevel STV,

continue to step 2,

= Repeat steps until source|s)
are identified and abated.




Decision Tree

Drainage area at
Measure receiving Measure further and above station
water quality AOl is not upstream station not contributing to

impacted by human waste

[

X

Is FIB > STVs No |  human waste.

L

Is FIB > STVs

Yes If HF183 and FIB
r No Watershed survey Yes =ne TR are

Is HF183 = Action Level Walk station location area . . R p'ﬂl:fn Ml and
to identily if obvious source Is HF183 > Action Level STV, abatement

efforts are successful

Step 2* Measure furthest 2 Yes No

. 15 source easily Step 5**
downstream station identified . : P

(closest to RW) (Encampments, RV Repeat Step 3 Bracketed Repeat Step fl

dumping, etc} sampling No
No -Conduct increased

Is FIB > 5TVs spatial sampling Is HF183 > Action Level
Move t? ST'E‘D 4 between upstream and NDL

L "'I"ES- dawnstream stations
. Yes y
Is HF183 > Action Level | No i | Is EIB > STVs es

Abate source [e.g.

Step 3** « fes Fencing to DF’-‘:‘L‘HI Utilize physical and/for
encampments,

_ chemical markers such as
Is HF183 PMA-QPCH > increased signage, etc). CCTV, electroscan, dye testing, Conduct Tier 4

: Canti o 5tep b
Action Level IR o =% etc. to narrow in on source(s) PEI‘FUFH’IE“CE

+ NO i monitoring
Potential recycled water source. Abate source ry

station is bow priority for further [E.g. Beline sewer pipe]
manitoring.

Yes

¥

15 [ calli ¥Lead Co-Permittee **Co-Permittee




AOI Investigations
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Example AOI
Findings

HF183 measured in areas receiving
heavy recycled water use

Extensive abatement efforts included recycled
water inspections, repairs to irrigation system,
notifications of runoff, review of CCTV

Using multiple line of evidences and additional
MST toolbox approach

Further monitoring to help verify if recycled
water is the source of HF183 measured in the

AO|
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Newport Bay
Time Schedule Order
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The Issue

Number Geomean
of (CFU/100mL) Percentage of samples Both numeric

Month samples greater than 400 CFU/100mL: targets met®
January 35 14 6%

February 28 37 21%

March 28 ] 46%

April 28 0%

May 35 ' 0%

June 28 0%
July 28 0%

log transtormed fecal coliform’

T~ MPN/100mL August 35 : 394
\ 90t percentile of log transtorm Se ptember 78 7%

concentrations
““—‘_‘____‘ Bay-wide log mean fecal colito Dctober 27 40

10" percentile of log transtorm
*+—  concentrations November 24 0%

LT L N R - - - I

December 19 0%

Annual geomean
of all samples
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1 1,647 1.568 1,471 1,559 1,520 2,165 1,547 1,469 1,556 1,554 1.599 1,593 1,576 1,485 1431 1,562 1,489 1425 1,449 1463
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Watershed Investigations

Andnernm
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Orange

Type
Sanitary Sewer Diversion - Planned
on Basin - Planned

Natural Treatment System - Planned
Sanitary Sewer Diversion

on Basin

jash Tr

Marsh T

Ahission Viejo
vods

Laguna Hills
PublicWorks

Anaheim

den Grove

BMP Type

Trash Summer
Hydrodynamic Separator

ector Pipe Screen
fiker

wport Bay Watershed

N
2.25 4.5 Miles A

Wission Viejo
ods
Laguna Hills
PublicWorks




Pollution Prevention
Plan

Updated
County f MBI Tech
Cities Memo

BMP new
inventories inventories

3b Report 3/31 4/28

2/7/23

4

Preliminary Conceptual
MBI Tech new BMP designs,
Memos screening & costs, and
source load
controls with reduction
County / assessments
Cities A1 to 7/3
/Wastewater
Agencies

INCSREES

Draft PPP
7/3

County /
Cities PPP
Review
7/3to
724

PPP
Submittal
8/7/23

3. POLLUTION PREVENTION METHODS

3.1 Overview of Pollution Prevention Approaches

3.2 Basin Plan - Controllable vs Uncontrollable Sources

3.3 Pollution Prevention Options and Current Implementation
3.3.1 Source Control BMPs

3.3.1.1
3.3.1.2
33.13
33.14
3.3.15
3.3.1.6
33.1.7

Public Education/Engagement/Incentives
Routine Monitoring

Source Tracking

Inspections

Trash Maintenance

Enforcement

New Regulations

3.3.2 Treatment BMPs

3321
33.2.2
3.3.23
3324
3.3.25
3.3.2.6

Diversions

IRWD Natural Treatment System (NTS) and Detention Basins
Constructed Wetlands and other Biological Treatment BMPs
Sediment Basins and Drop Structures

Media Filters

Trash and Debris-Related Physical BMPs

3.3.3 Volume Reduction BMPs

3331
3.33.2
3333
3334
3335

Infiltration Basins, Trenches, Galleries
Permeable Landscape (Softscape)
Permeable Landscape (Hardscape)
Rainwater Harvesting

Low Impact Development Measures

3.3.4 Restoration of Assimilative Capacity

3341
3.34.2
3343

Upper Newport Bay Ecosystem Restoration/Dredging
Channel Sediment Removal
Channel Improvements

3.3.5 Summary of Currently Implemented Watershed Structural BMPs

3.4 Pollution Prevention BMP Adverse Impacts




PPP Actions

i et

eoeedt |30 ITINLTL 10BRLTY 13zt

On Monday morning, the city began informing homeless
that they must vacate the three-mile-long tent city.

Laterals

T e RS s Anernative inbrastructure e
Alternetive Description (95 AF = 100%) |
Private Prope

Pumping | Pips | TMT

Seorage ~
s (Gaons),_ chilgom) | U | (ch) |

1) OTS_D.O3 Divert & Pump
y ~ D Sewer o0 Dower Or.
Subsurface - X
discharge from
defective pipe

wa

Sub. £ i i
Du S:rfarf . \ | defective pipe
ischarge a " Exfiltration at

headwall or to B | defective lateral
below grade connection

stream reach




TSO and New TMDL

Tl ITIEl |ne Stakeholder Lead

Regulatory , State Lead
Endpoints  Potential

Regulatory/ Flow Chart Regulatory
Legal & Approach

Work BPA Scenarios .
Efforts Update Potential

i Bacteria Regulatory Reaulator
Regulatory Provisions Alternatives A J h}"
Framework pproac

. Oct Dec , Feb Aprl June Aug Oct Dec , Feb April June

Endpoints for T T BMP Case
Attainment Impairment Study guEL

{SCGWRF! Assessment (NB) Analysis
Impairment | (OC) SHEL (LWA)
Technical Assessment  Reference Site  Analysis
Work Factors Analysis (OC})
Efforts (SCCWRP) (LWA)
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Strategies
Bacteria TMDLs
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Tiered Approach

INCSREES

of Evidence

Microbial
Source Tracking

Intensive sampling using
standard measurements;
Infrared thermography

Sanitary Survey

Identification of impaired areas based on
long-term monitoring



Bacterial Source Tracking Methods

Method Advantages Disadvantages

FIB ratios Easy uses traditional methods Too many factors can influence

Identification of Anthropogenic Antibiotic resistance can be

Multiple Antibiotic Resistance Sources franefarrad

Ribotyping Good at Identifying Sources Highly Geographically Specific
:g:i;fﬁeg;; Can Quantify Sources Highly Geographically Specific
Only Presence / Absence
Detects Dead Bacteria
Geographically Specific
Limited Information
Relative results of assays not directly
comparable

Identification of Anthropogenic low Resolution in Sources
Sources Fragile targets

Traditional PCR Low Level Detection
Box-PCR Can Identify Variations and Sources
qPCR Quantification of Target Presence

Viral Analysis

Lab on a Chip Rapid in Field Results Very New Proprietary Technology

Quantifies Chemicals Associated with

Chemical Methods
Humans

Not Directly Related to Bacteria

INCSREES




Quantitative

Polymerase Chain~

Reaction (qPCR)/
/

— '-\
-~

“Universal”
(GenBac)




Propidium monoazide (PMA)

INCSREES

Water A 5ol Pollm (200 7) 22

DO 10 s 1127001 =3 204=5

Use of Viability-Based Methods for Improved Detection
of Recent Fecal Contamination in a Microbial Source Tracking
Study Near Tijuana, Mexico

Vanessa Thulsiraj - Amity G Zimmer-Faust -
Jenmifer A. Jay

Recervad: 9 Seplember 2016 f Accepied: 29 Movember 20064 Published online: 18 Jamsry 2007

L Springer IMemabional Publshing Swiateerland 2007

Abstract Cument mucrobial source tracking methe
heavily rely on the use of guantitative PCE (gPCR)
s bo differentiate buman and non-human sources

{VBNC), and dead cells, which may confound the use
of this techmigue for detecting recent fecal contarmina-
tion from waters receiving treated sewage effluent. In
this study, fecal mdicator bactena (FIB), six host-
assoclated markers, and two wabiity-based methods
tor rapid detection and as ent of fecal contarming-
tion were used 1n a microhal source tracking study to
identify sources impairing water quality and sediments
within the 5an Antonio de los Buenos watershed in
Truana, Mexico. Horse- and gull-associated markers

were detected 1n 4 and 2% of samples tested, respe
tively. The human- and dog-associated markers were
positive I 74 and 63% of watershed samples and %92
and 75% of storm drain samp respectiy
Propidum monoazide (PMA) successfully mhibited
amplification of DNA from dead cells m environmental
creck waters that receive large volumes of treated waste-
water eftluent. Accordmgly, PMA-gPCE measurements
were more comparable to measurements made by
culture-based methods (IDEXX ). The covalently lmked
immunomagnetic separation/adencsine triphosphate
(Cov-IMS/ATP) method showed a strong Imear rela-
tionship to culture methods when compared Slre-
ments made by the gPCR Enterola ass Both the
PMA-gPCR and the Cov-IMS/ATP methods show




Epidemiological Studies
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Quantitative Microbial Risk Assessment

Source/Pathogen
Characterization

INCSREES

Environmental
Concentration

Health Effects

Chronlo
Aose

AnTDOCeC

Receptors:
« Individual
« Population

« Sensitive Sub-
population

Problem Definition
Pathogens
Identification
Etiologies
Properties
Scenarios
Baseline
Altematives

Source-term
Loadings
Watershed
Hydrology

Risk Analysis

Risk [ Risk
Management Communication

Risk
Assessment

Data Access, Retrieval, and Processing

Field and
Laboratory Data Access,
Monitoring Retrieval, and

Sampling Processin
Measurements Met data s

Sorption studies Soils &Topography
Inactivation and die-off rates Land use/cover

Morality kinetics - -
impacts: Sunlight, Temp Watershed/Stream Delineations

Fate & Transport Health
2 Impacts

Respon

Policy-related Issues
Risk target(s)

QMRA Investigations

Site characteristics and pathogens

Model scale and resolution

Risks by varying hydrologic conditions
Source apportionment

Risk by pathogen, fecal source, watertype

Epidemiology
se Studies

Relationship

Receiving -
Waters X (atReceptor

Locations)




Application:
North Central Texas

Council of
Governments
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