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UCMR3 — Chlorate Update

OUTLINE

e Regulatory background

e Quarterly monitoring, EP and MR points

e Analytical method and reporting

e Quarterly downloads, data reduction

e Provisional occurrence (2013-2014)

e Patterns of frequent detection (Chlorate, metals)
e Sources of chlorate
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UCMR3 — Regulatory Background

— | Safe Drinking Water Act
Contaminant Candidate List

e CCL1-1998 (not chlorate)
e CCL2-2005 (perchlorate,
but not chlorate) CCL 3 List

Chemical Contaminants

CASEN (Chemical
C CCL 3 - 2009 Substance Name Absiract Service Use
Registration Number)

= el =T
Chlorate compounds are used in agriculture as defoliants or
Chlorate 14866-68-3 desiceants and may occur in drinking water related to vse of

disinfectants such as chlorine dioxide.

Third Unregulated Contaminant Monitoring Rule

e Promulgated April 16, 2012

e PWS monitoring: all systems >10,000 (and 800 rep. PWS £ 10,000)
e List 1 — Assessment Monitoring (common analytical method)

UCMR 3 Contaminants and Corresponding Analytical Methods

Assessment Monitoring (List 1 Contaminants)

Contaminant CAS Registry Minimum Sampling Analytical Methods EXIT Disclaimer
\ Numberl Reportina Level ' Points2
(% wss c One Oxyhalide Anion EPTDS & EPA 300.1, ASTM D6581-08, Standard
Whare Wator Matiors DSMRT Methods 4110D (1997)

chlorate 14866-68-3 20ug/L


Presenter
Presentation Notes
Chlorate was first listed on CCL 3 in 2009. This led to its listing on UCMR3. Within UCMR3, Chlorate is on List 1.


UCMR3 — Quarterly Monitoring

Sampling Schedule

Four successive quarterly samples
During a 12-month period between
January 2013 through December 2015

Monitoring Locations

@ wssc

Entry point (EP) to distribution system,
normally at water treatment plant

* Consecutive systems may use EP

connections from supplier

Maximum residence (MR) time within
distribution system, normally at remote
limits
Raw water (not required), additional
optional samples by WSSC

Figure Courtesy of Google Earth
Whore Wator Matters g y f g

© 2015 Google



Presenter
Presentation Notes
Monitoring is only required of finished water. Some utilities, including WSSC, chose to conduct some raw water sampling as well. 
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UCMR3 — PWS Locations

~33 of 51 PWS reportmg (Oct. 2014)
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Presenter
Presentation Notes
Potomac basin 11,520 square miles upstream of DC metro area water intakes.
Stars indicate where monitoring results have been reported so far. This reflects data up through October 2014.



UCMR3 — Analytical Method, Data Reporting

Analytical Method

* EPA Method 300.1 (Determination of Inorganic Anions in
Water by lon Chromatography), 1993
e Chlorate classified with Inorganic Disinfection Byproducts
e Other DBPs: Bromate, Bromide, Chlorite
* Holding time 28 days, ethylenediamine preservative
e MRL=20pg/L

Peak Ret. Time Anion uall
5 1 3.63 Chlorite 500
2 419 Bromate 500
- 3 4.83 Chioride Bkgrd
4 4 7.28 Dichloroacetate* 5.00 mg/L
5 B48 Bromide 500
6 0528 Chlorate 500
Reporting D e
mei v opment. & recommende
e SDWARS (Safe Drinking Water us Par, o eenrediendio 100 mL r
Accession and Review System) ;
e PWS review (60 days) , .
. o 6
e NCOD (National Contaminant
3
OccurrenCeDatabase) 0 .Illl Illlllltlljltlilll{Jllll
0.00 %[Té 4.00 6.0(:‘1 8.00 10.00 1200 14.00
inutes

@ wssc

Figures Courtesy of USEPA
Where Water Matters
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Presentation Notes
The analytical method can detect a number of other chemicals.

MRL: minimum reporting level

Labs submit results to SDWARS and then PWSs have 60 days to review the results. After this, the results are uploaded to the NCOD. Quality assurance review is still required at this point.


UCMR3 — Data Reduction

NCOD Download

e Updated quarterly postings (latest October 2014)
e Download as zip file, .txt format
* |Import as Excel file (22 columns, >500,000 rows)

T T i i —— B ————_
n Home trnen Fage Lapout Reaes View Arromat ol og i
:
* T p 5 - e T E autofum - A
e Filter by Potomac SO — St s _ o
Feomurae| B £ - | H- i erge & cener - . e P

regions states (DC,
MD, PA, VA, WV)

e Filter by PWS
name/facility ID (~50
in Potomac River
basin)

e Surface water
sources (excl.
groundwater/wells)
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A155288 .
A08STR Aqua PA
A08STY Aqua PA
408580 Aqua PA
408581 Aqua PA
A0RSED Aqua PA - Main System
208583 Aqua PA - Main System
408584 Aqua PA - Main System
A0BSES Aqua PA - Main System
A0B5E6 Aqus PA - Main System
408567 Aqua PA - Main System
A0RSER Aqua PA - Main System
A0B5SES Aqua PA - Main System
408530 Aqua PA - Main System
408591 Aqua PA - Main System
408552 Aqua PA - Main System
408593 Aqua PA - Main System
A0E594 Aqua PA - Main System
ADESSS Agqua PA - Main System
ADESSG Aqua PA - Main System
A0FHHT Aqua PA - Main System
A0BSSE Aqua PA
408599 Agqua PA
A0BE00 Aqua PA
408601 Aqua PA
408602 Aqua PA
A0BA03 Aqua PA - Main Syste
08604 Agqua PA - Main System
408605 Aqua PA - Main System
A0BE06 Aqua PA - Main System
4085607 Aqus PA - Main System
408508 Aqua PA - Main System
A0B609 Aqua PA - Main System
AOB610 Agua PA - Main System
408611 Aqua PA - Main System
AOBE12 Agua PA - Main System
408613 Aqua PA - Main System
408614 Aqua PA - Main System
408615 Agua PA - Main System
M| UCMR3_AN %3

Main System

Main System

118 Pickering West
116 Pickering West
116 Pickering Wist
116 Pickering West
116 Pickering West
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118 Pickering West
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116 ERTOS from Mckering West
116 ERTOS from Mckering West
116 EPTDS from Pickering West
116 EPTDS from Pickering West
116 EPTDS from Pickering West
116 EPTDE from Pickering West
115 EPTDS from Pickering West
116 EPTDS from Pickering West
116 EPTDS from Pickering West
116 EPTDS from Pickering West
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116 EFTDS from Pickering West
116 EFTDS from Pickering West
116 EFTDS from Pickering West
116 EFTDS from Pickering West
116 EBTOS from Bickering West
116 EFTOS from Pickering West
117 ERTOS from Pickering East
117 ERTOS from Mickering East
117 EPTDS from Pickering East
117 EPTDS from Pickering East
117 EPTDS from Pickering East
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117 EPTDS from Pickering East
117 EPTDS from Pickering East
117 EPTDS from Pickering East
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1 PO8aa
1 O848
1 POB43
1 POB43
1 POR43
1 PoRa3
1pP084a3
1 POB43
1 POB43
1 p0g43
1 POB43
1 POB43
1 P0OB43
1 PoOg4d
1 POB43
1 POB43
1 POB43

L M
0y xns 20130723021 3aM
F/20{ 2013 20130723021 3aM
7/20/2013 2013072302134M
7/20/2013 201307230212AM
7/20/2013 2013072302134M
7/20/2013 2013072302135%5
7/20/2013 2013072021355
7/20/2013 20130723021355
7/20/2013 20130723021355
T/20/2013 20130723021355
T/20/2013 20130723021355
T/20/2013 20130723021355
7/20/2013 ADIINAT
T/ 20/2013 ADIILAT
T/ 20/ 2013 ADIINAT
720/ 2013 ADFIAT
T 20/2013 ADSI1AT
7/20/2013 ADFIIAT
I/20/2013 ADSI147
FE T ERT T
7/f2013 ansanay
113/ 213 201301150030aM
1/13/ 2013 2013011500304M
1/13/2013 2013015003040
1/13/2013 201301150030AM
1/13/2013 2013015003040
1/13/2013 201301150030AM
1/13/2013 20130115003055
1/23/2013 20130115003055
1/13/2013 20130115003055
L/13/2013 20130115003055
L/13/ 3003 20130115003055
1/13/2013 20130115003055
1/13/2013 20130115003055
1/13/2013 ADT7949
1/13/2013 ADT?949
1/13/2013 ADT7349
1/13/2013 ADTTS49
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o | »
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0.03 EPAS24.3

0.03 EPAS4.3

0.1 EPASIAS

0.2 EPAS2AG

0.2 EPASINS

0.2 EFA 2008

1 EPA200.8

0.06 FRA 524.3

008 EPA 524.3
0.0% EPA 53T
0.01 EPA 53T
0.03 FPA 537
0.02 EPA 537
0.02 FPA 537
0.04 EPA 537
9.00E-04 EPA 539
4.00E-04 EPA SIS
3.00E-04 EPASID
4.00E-03 EPA 53
8.00E-04 EPA 539
2.00E-03 EPA SIS
1.00E-04 EPA 539
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Presenter
Presentation Notes
Once data is downloaded, it has to be manipulated to pull out the systems within the Potomac basin.


UCMR3 — Provisional Results (EP)

Celestite (SrSO,)
Strontianite (SrCO;,)
Chromite (FeCr,0,)
Patronite (VS,)

Potomac Occurrence (2013-2014)

e Detected frequently (total number of EP tests = 138)
e Chlorate
e Chromium, Hexavalent Chromium, Strontium, Vanadium

Contaminant | _Chromium _| Hex. Chromium | _Strontium _| _Vanadium _
n= 52 126 138 60

MRL * (ug/L) 0.20 0.030 0.30 0.20
Range (ug/L)  0.20—11.3 0.031-2.40 15.0 - 518 0.20-1.5
Mean (ug/L) 0.66 0.165 127 0.49
Median (ug/L) 0.31 0.092 125 0.41
HRL * (ug/L) 100 10 ** 4,000 21

** MRL = Minimum reporting level
+* HRL = Published health reference or guidance levels (USEPA sources)
+» Cr-6 Max. Contaminant Level (CA)

@ wssc
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Presenter
Presentation Notes
Detected at approximately 30 utilities. Strontium was detected in all samples reported.

Trace metals, probably coming from natural minerals such as celestite, strontianite, chromite, patronite, can occur in source waters and could be sources of the substances reported.
Strontium is likely to be regulated by the EPA.

The HRL is for reference only. It is not an MCL.


UCMR3 — Provisional Results (EP)

Potomac Occurrence (2013-2014)

e Detected infrequently * Not detected
e 1 synthetic compound, 2 PFs, 1 VOC e Hormones
e Molybdenum e Cobalt
n= 3 2 2 2 7
1.1-10
Range (ug/L) 0.076-0.150 0.066-0.069 0.074-0.086 0.080-2.01 Mean = 3.1

¢ PFHXxS = perfluorohexanesulfonic acid

X/

% PFOS = perfluorooctanesulfonic acid

X/

% Halon 1101 = bromochloromethane

@ wssc
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Presentation Notes
Seven hormones are on the UCMR3 list, none has been detected.


UCMR3 — Provisional Results (EP, MR)

.. Potomac Occurrence (2013-2014)
Of:f"(‘{'\l“‘*o_ e Chlorate

e Detected frequently *

surce | | mr___

n= 110 106

MRL * (ug/L) 20 20
Range (ug/L) 20.5 — 897 24.0-934

Mean (ug/L) 207 220

Median (ug/L) 175 172

HRL * (ug/L) 210 210

** MRL = Minimum reporting level
** HRL = Published health reference level (USEPA)

(&E\\ WSSC % Total number of EP tests = 138, MR tests = 129

/ Court Wikipedi
Whare Water Matters mage Courtesy of Wikipedia
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Presentation Notes
EP: entry point
MR: maximum residence
There is not a big difference between the EP and MR results, but the range of values is huge. The mean and median results get close to the HRL.


UCMR3 — Chlorate (Raw vs. EP vs. Disinfectant)

. Potomac Occurrence (2013-2014)
Of:f"(‘{'\l“‘*o_ e Chlorate

e Raw = EP with chlorine gas

Raw (WSSO)_|__EP (CLGA) | _EP (other) _
n= 1 21 85

MRL * (ug/L) 20 20 20
Range (ug/L) <20 - 40 20.5 - 350 57.7 — 897
Mean (ug/L) 40 92 233
Median (ug/L) 40 44 190
HRL * (ug/L) n/a 210 210

** MRL = Minimum reporting level
** HRL = Published health reference level (USEPA)

(&E\\ wssc ** CLGA = Gaseous chlorine disinfectant

/ Court Wikipedi
Whare Water Matters mage Courtesy of Wikipedia


Presenter
Presentation Notes
Systems using chlorine gas have approximately the same chlorate levels as seen in WSSC’s raw water samples.
EP (other) includes systems using one of 4 other types of disinfectants. 


UCMR3 - Chlorate Sources

from CCL3:

e “Chlorate compounds are used in agriculture as defoliants or
desiccants...”

e “ ..and may occur in drinking water related to use of
disinfectants . . .”

Agricultural Uses:

e Desiccant/Defoliant = Sodium Chlorate (NaClO;) CAS RN# 7775-09-9

e Trade names “Helena” or “Defol” or “Poly-Foliant”

e Used on cotton, safflower, corn, flax, peppers, soybeans, grain sorghum, southern
peas, dry beans, rice and sunflowers crops

* Non-selective contact herbicide, phytotoxic to all green plant parts

e Acute oral LD50 = 1,200 — 7,000 mg/kg

* Environmental persistence: 3 — 4 months in soil, more rapid decomposition in moist

soils, >70 degrees F
Sources Courtesy of EXTOXNET,
University of Arizona,

(&E\ wssc New Mexico State University

Where Water Matters



UCMR3 - Chlorate Sources

from CCL3:

e “Chlorate compounds are used in agriculture as defoliants or

desiccants ...
e “ ..and may occur in drinking water related to use of

disinfectants .. .”

Drinking Water:
e Disinfectants: esp. chlorine dioxide, hypochlorite
e More from Alex Gorzalski (WAD)

Questions / Contact:

Martin Chandler

Senior Scientist

Environmental Group

Washington Suburban Sanitary Commission
martin.chandler@wsscwater.com or (301) 206-8052

@ wssc

Where Water Matters


mailto:martin.chandler@wsscwater.com

	UCMR3 – What has been found�in the Water?�Update on Chlorate!
	Slide Number 2
	UCMR3 – Regulatory Background
	UCMR3 – Quarterly Monitoring
	UCMR3 – PWS Locations
	UCMR3 – Analytical Method, Data Reporting
	UCMR3 – Data Reduction
	UCMR3 – Provisional Results (EP)
	UCMR3 – Provisional Results (EP)
	UCMR3 – Provisional Results (EP, MR)
	UCMR3 – Chlorate (Raw vs. EP vs. Disinfectant)
	UCMR3 – Chlorate Sources
	UCMR3 – Chlorate Sources



