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Testing for Optical Brighteners:
The Good, The Bad, and The Sludgy
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Optical Brighteners?
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This relates to water pollution...how?
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Nitrate
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e TCEQ nutrient screening level in streams: 1.95 mg/L
e Common source — lawn/crop fertilizers
e Health issues in finished drinking water

o “Blue Baby Syndrome” (methemoglobinemia)
 Environmental - lakes

» Algal bloom/bust — oxygen depletion — fish kills




Phosphorus

Phosphorus Cycle

Industrial, municipal,
& residential

Immobilization

(c) Umversity of Minnesota
Design by: Michelle Dietz & Jeff Strock

¢ TCEQ nutrient screening value in streams: 0.69 mg/L
e Common source — lawn/crop fertilizers
e Health issues of excessive phosphate
» Rare, but can be linked to kidney failure and osteoporosis

- Imbalances usually from prolonged medicine use, not water
consumption

e Environmental — lakes (same as nitrates)
» Algal bloom/bust — oxygen depletion — fish Kills




Chlorophyll-a

https://en.wikipedia.org/wiki/Chlorophyll_a

e TCEQ nutrient screening value in streams: 14.1 pg/L

e Photosynthetic molecule in most algae and plants that gives
green color

e Used as surrogate for algal growth in water

e Another way to track potential algal blooms
» Cause: high nutrient inputs to lakes/streams
* Response: high chlorophyll-a production



Fish Kills & Algal Blooms

factors contributing to fish kills Nutrients b algal blooms
Low dissolved oxygen Algal toxins Contaminants Physical irritants r [ ] Reduced flushing
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contaminants (2.g. metals)
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COMMON LOCATIONS OF BLOOMS & FISH KILLS solrces can be natural o '”ﬂﬁﬁ:ﬂﬁ;‘:
@ [n depositional areas (poorly flushed), e.g. lower catchments and near barriers I e LI d SRR E I 3 I-d ur b an I §] F'_rt g
@ In conjunction with salt wedge (due to low oxygen condition at bottom) ncrease growth
@ Inurbanised or rural catchments
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e :
& Algal growth requires nutrients and light. Higher temperatures can promote growth. >_<

@ Environmental effects from blooms include low oxygen (due to algae respiring at night), excess D PrGANC MATEFIAL .
= CHacte fomm docon af araanis mataria] include low oxygen (due to

.
® Social effects include odour and aesthetics [ |

Wicro & Macro Algal Blooms
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Tampons: A Cost - Effective Method

to Detect Sanitary Sewer Infiltration
in the MS4

Casey Nettles

Code Compliance|Environmental

FORT WORTH.




Background

e City of Fort Worth
— 16t Largest City
— 2015 population—833,315
— 353mi?
— Phase | city

* NPDES 1996-2005
 TPDES 2006-present

FORT WORTH.




Background

e 1,308 miles of MS4

e,
W
lines ] W
—_— 1905 ﬁ"ql ) | i /
* 3,336 miles of Water % il
lines '
— 1911 ] '
| R

e 3266 miles of
Sanitary Sewer lines

— 1906

FORT WORTH.




Background

 Impaired Waterbodies (bacteria)
— Sycamore Creek (0806E)
— Village Creek (0828A)

— Marine Creek (0806D)
 High bacteria loads at outfalls and within
stream segments

e Need to determine source of bacteria?

— Human, wildlife, or domestic

FORT WORTH.




Background

e CCTV the MS4 and find illicit connections
— Sure, where’s the $SS going to come from?

e Smoke test the MS4 and wait

— We all know smoke testing is quick...
e Bacteria source tracking (DNA fingerprinting)
— Again, 555

FORT WORTH.




Background

e Test for optical brighteners

— Optical brightners are found in laundry detergent,
used to "make your whites whiter and your
brights brighter"

— Also present in a number of hand soaps
— Not naturally occurring

— When optical brighteners are present they will
fluoresce under UV light

FORT WORTH.




Problem

e How do we test?

— Fluorometer

e |nitial cost $2000

e Can only analyze grab samples (no time lapse)
— Optical method: tampons!

e Cost less than S0.30/sample

e Scientific “black light” lamp = S600-5700

e Grab or composite sample

* |Involve citizen science groups (or school groups)

FORT WORTH.




Solution

e “Unbleached cotton/rayon sample media
utilized for optical brightener collection and
analysis”

* |f optical brighteners are present, they will
glom onto the tampon and cause it to glow
under UV light

S

FORT WORTH.




Case Study 1

e Study area: Vicinity of TCU/FW Zoo
e Series of outfalls with ambiguous sampling
results

— Ammonia-nitrogen was elevated and E. coli was
less than 2,400MPN/100mL

* Not necessarily an SSO, could be wildlife

— Area has infrastructure from the 1920s

FORT WORTH.




Case Study 1

FORT WORTH.




Case Study 1

FORT WORTH.




Case Study 1

FORT WORTH.




Case Study 1

FORT WORTH.




Case Study 1

e Break in sanitary line just past lateral
connection

 \Water Department repaired break
e Qutfalls are optical brightener free

ForT WORTH.




Case Study 2

e Source tracking for
elevated river bacteria
levels

 Elevated results not
associated with rain
events

e Sampled at outfalls
discharging into the
river

FORT WORTH.




Case Study 2

FORT WORTH.




Case Study 2

FORT WORTH.



Case Study 2

* One outfall had consistent positive optical brightener
results

e Tracing back the source

FORT WORTH.




Summary

e Tampons provide an inexpensive test method

for sanitary sewer infiltration in storm drain
systems

e Can be used for a grab sample or composite

e Detect optical brighteners at low (0.1ppm)
concentrations

FORT WORTH.




Questions?

Casey Nettles

Environmental Supervisor

Water Department-Pretreatment Services

Casey.nettles@fortworthtexas.gov

City of Fort Worth

Code Compliance | Environmental
1000 Throckmorton St

Fort Worth, Texas 76102

FORT WORTH.
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The VCLA Watershed

e | ake Arlington
* Drinking water TRTITTER = )
. Recreation e O
» Rapidly developing

e Multiple municipalities,
local authorities

e Listed for nutrient N »-
concerns (nitrates, .
chlorophyll-a) ) gty

e Village Creek

o 303(d) list for E. coli .y
impairment *— gl §

e Additional entities | .
Involved
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Why Tampohs?

 Unincorporated
areas with large
populations (CDPSs)
present in watershed
» Significant perceived
OSSF concerns
o Records of
“significant SSO
events near lake
4 '} Direct input of raw
- sewage and/or

contaminated
¢ stormwater to lake




Phase | :June 2016 —

May 2017

e OB sampling
conducted in
tandem w/ water
guality sampling

* Routine and flow-
biased regimes
sampled

Phase II: March 2018 -
November 2018

e Routine-only

« Site 01 dropped
(flow considerations)

 News site upstream,
above Shannon
Creek confluence

Where did we look?

Site 01 7R
Wildcat Br at S Cravens Dr |\ /

Site 03 i
Village Ck at IH20 \o—f
| ?

Site 05 RS
Village Ck near Freeman Rd [~

' Site 04

Site 06 el Village Ck at US 287
Village Ck at Everman Kennedale Rd -

Site 07
Village Ck at Rendon Rd

Site 09
Village Ck at FM 1187
Site 08

-+ Deer Ck at Oak Grove Rd

Site 11
Village Ck at F

Site 10
Quil Miller Ck at CR 532
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Results for data
collected: e - AA
Jun 2016 — Oct 2016
1000 .
A
§ 100
(E. coli plotted on log s Q.
scale) E
T 0@
@
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0 20 40 60

E. coli vs Flow

é AQ) o

Oversized symbols
indicate optical
brightener detections

80 100 120 140 160
Flow (cfs)

180

W21763
@ 10793
A 13671
A 10786
©10798
010780
A 10805
@ 10781
A 10785
®21762
A 21759

Potential Sources with positive OB hits

e High E. coli, low flow: malfunctioning septic systems or wastewater infrastructure, greywater

* High E. coli, high flow: large wastewater pipeline break, sanitary sewer overflow
e Low E. coli, varying flows: various chemicals, pesticides, dyes, car washes

OB testing is not intended to provide definite results, but instead provide us with another means of

identifying possible sources.




Take-home message

e “Take-office” message just sounds like a weird
Way tO C|OS€ a presentatlon (brought to you by Deep Thoughts)

e The ol “CFG” Paradigm — You get to pick 2
« CHEAP v FAST v GOOD??

e Have to define “good” based on the goal of the
study

 Broad-scale exploratory study, large area v
e Pinpointing OSSFs issues in big watershed

 Chasing down sewage leaks into stormwater
Infrastructurev”

« Tracking malfunctioning OSSFs in a smaller
creek (to avoid entering multiple properties)l




Questions?

http://www.trinityra.org/lakearlingtonvillagecreek

Aaron Hoff

Trinity River Authority
hoffa@trinityra.org
817.493.5581

Funding provided by the Texas Commission on
Environmental Quality through a Clean Water Act Section
319(h) grant from the U.S. Environmental Protection Agency,
with match funding from the City of Arlington and in-kind
contributions from TRA.
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Roundtable
Discussion




Thank you!




Staff Contacts:

» Cassidy Campbell

» Senior Environment and
Development Planner

» ccampbell@nctcog.org

» 817-608-2368

» Elena Berg

» Environment and Development

Planner
» eberg@nctcog.org

» 817-608-2363

» Tamara Cook

» Senior Program Manager
Environment and Develop

» tcook@nctcog.org
» 817-695-9221

» Edith Marvin

» Director of Environment an
Development

» Emarvin@nctcog.org

» 817-695-9211
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