Cisterns in the USVI:
Resources and Assistance in
Understanding and Improving
Water Quality

Environmental Protection Agency
Caribbean Environmental Protection Division
Zeno Bain

November 14 and 15, 2023




Cisterns & Drinking Water Regulations

e Important: EPA does not regulate household cisterns.
— Safe Drinking Water Act and National Primary Drinking Water
Regulations apply to all public water systems
e U.S. Centers for Disease Control and Prevention (CDC) and
Department of Health (DOH) are the lead agencies that
provide guidance on cistern use to protect public health.

e EPA collaborates with CDC and local health departments
in providing technical assistance.

— Post-Hurricane Maria & Irma, EPA provided cistern water quality
monitoring kits and educational materials to Department of
Planning and Natural Resources (DPNR) to distribute to residents.
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e USVI has an estimated 40,100 households, of which, 90% use cisterns
as the primary source of household water.

e (Of 400 households surveyed
19% used cisterns as the main source of drinking water;

58% used cisterns as the main source of cooking water;

89% used cisterns as the main source of bathing water;

81% used cisterns as the main source for brushing teeth;

77% used cisterns as the main source washing vegetables;
55% used cisterns as the main source for cleaning wounds; and
16% used cisterns as the main source for nasal rinsing.

e 58%(216/371) of kitchen taps and 80% (296/370) of cisterns tested
positive for E. coli.

Indicates that other waterborne pathogens may be present and further
testing is needed.
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Why Cisterns?

e Self-sufficiency or reduced dependency on water
distribution system/supply
— Residents are their own drinking water managers!
— Increased resiliency, especially during weather events

e Reducing stormwater runoff/pollution and erosion
e Reduce load on septic system (and risk of overloading)

e Reduced residential cost; reduced overall energy need
and climate impact
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Drinking Cistern Water:

Schools of Thought in USVI

Consumes bhottled
water only!

e Does not use cistern
water for drinking
(nor cooking)

e Uses for other
household needs
such as showering
and washing dishes.

e May or may not treat
with bleach

U.S.

e “| have been
drinking this water
for years and have
never been sick!”

e May or may not treat
with bleach

Environmental Protection Agency

I’'ll Treat Myself

e Uses a 3-stage
treatment system
with sediment &
charcoal filters & UV
light purification.

¢ Tests cistern water
system bi-annually
or annually.
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Cistern Care Pop Quiz!

When treating your cistern, do you:
...just “pour some in”?

...add amount of bleach based on tank size no matter the water level?
...keep your treatment schedule consistent?
...use pool chlorine tablets?

...only add bleach when:
the water smells?
after a heavy rain?

positive result for bacteria in water sample?
you remember?

...test for chlorination residuals?

...check or know to check if bleach is expired?
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Cisterns: Resources

EPA Fact Sheet: Cisterns in the USVI (2021)
https://www.epa.gov/system/files/documents/2021-08/cisterns-fact-sheet.pdf

Keep Safe Guide: Guide for Resilient House Design in Island Communities (2019) -
Chapter 5, Strategy 20 — Collect and Use Rainwater

https://keepsafeguide.enterprisecommunity.org/

Centers for Disease Control and Prevention provides useful information on cleaning,
disinfecting and maintaining cisterns

https://www.cdc.gov/healthywater/emergency/drinking/disinfection-cisterns.html

University of Hawaii Guidelines on Rainwater Catchment Systems (2020)

https://www.ctahr.hawaii.edu/hawaiirain/Library/Guides&Manuals/HI Guidelines 20
20.pdf

U.S. Environmental Protection Agency 8
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Non-toxic building material

National Sanitation Foundation/American
National Standards Institute standards for
potable water use.

Building and cistern maintenance

Regular cistern cleaning
Cistern leaks

Peeling paint

Corrosion

Lead or copper plumbing and other building material
Cistern sealants (and other sealants)

Standing water

Reduce organic matter and contaminants entering cisterns

Organic matter requires additional chlorine to maintain residual and produces increased
disinfection by-products.

Install gutter screens and clear debris regularly.

Disconnect gutters before storms (and other events that may introduce organic matter or
contaminants).
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National Sanitation Foundation
Standard NSF 600

« On January 1, 2023, NSF implemented NSF 600 which
required all coatings in contact with potable water to meet
new, lower extraction levels.

« These new limits will severely restrict available product offerings
from most coating and lining manufacturers.

» Only coatings allowed with extractables of:
» xylene less than 0.09 mg/L,
 ethylbenzene less than 0.14 mg/L, and
 toluene less than 0.06 mg/L
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EPA Permeation and Leaching
Issue Paper (2002)

* https://www.epa.qgov/sites/default/files/2015-09/documents/permeationandleaching.pdf

» Discusses permeation (passage through porous material) of piping material and
non-metallic joints and leaching (dissolution of metals, solids, chemicals) into

drinking water, from various sources, for example, concrete:
« Under static conditions, Portland Cement leached from the pipe lining study to 10-20% of
respective Maximum Contaminant Levels for:
e arsenic
barium
cadmium
chromium
aluminum (> secondary MCL)

« Leaching could have been higher if an alternate cement lining had been applied,;
acid-soluble contents were 3, 1.9, 13, and 6.6%, respectively of industry max.

» Additional research is necessary to understand the fate of heavy metals
associated with cement leaching, and the degree of accumulation within
distribution systems.
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EPA National Primary Drinking
Water Regulations

o https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-
water-regulations

» https://www.epa.gov/sites/default/files/2016-06/documents/npwdr_complete_table.pdf
« EPA National Primary Drinking Water Regulations for Public Water Systems

« Type of contaminant (e.g., inorganic/organic, DBP, disinfectant)
Common source of contaminant in drinking water

Maximum Contaminant Level or Treatment Technique —
The highest level of a contaminant that is allowed in drinking
water (enforceable standard), set as close to Maximum
Contaminant Level Goals (MCLGSs) as feasible using the best
available treatment technology and taking cost into consideration.

Health effects based on long-term exposure unless specified as short-term.

MCLGsS —

the level of a contaminant in drinking water below which there is no known or expected risk
to health, allowing for a margin of safety; non-enforceable public health goals.

U.S. Environmental Protection Agency 13



Cisterns:
Potential Contaminant Exposure Examples

« Bacteria/Viruses (e.g., organic matter, animal feces/urine, dead animals)

Cryptosporidium
Giardia lamblia
Fecal coliform
E. coli
Legionella

 Disinfection By-Products (e.g., chlorine)

Chlorine

Bromate

Chlorite

Haloacetic Acids (HAAS)

Total Trihalomethanes (TTHMS)

U.S. Environmental Protection Agency
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Cisterns:

Potential Contaminant Exposure Examples

» Potential contaminant exposures
» Construction material (e.g., roof coatings, paints, collection materials, cistern
sealants)

Zinc

Copper

Lead

Plastic

Concrete additives (see slide 8, also asbestos)

» Fertilizers and pesticides (e.g., spray onto roofs, runoff into leaking cisterns)
» Septic systems or other wastewater leaks (e.g., nitrates/nitrites, viruses/bacteria)

» Industrial exposure and Leaking Underground Storage Tanks (e.g., petroleum
products)

Benzene
Toluene
Ethylbenzene
Xylene
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Cistern Resources:

EPA Municipal Handbook on Rainwat

Harvesting Policies (2008)

« Potable, non-potable and outdoor uses — description and estimated use:
« U.S. potable indoor uses (~22%) - showers, dishwashers, baths and faucets;
« U.S. non-potable indoor uses (~20%) - clothes washers and toilets; and
« U.S. outdoor uses (~58%) - lawns, washing vehicles etc.

« Minimal water quality guidelines and suggested treatment options:

* Potable indoor uses
* Guidelines

» Suggested Treatment Options

Total coliforms — 0
Fecal coliforms - 0
Protozoan cysts — 0
Viruses — 0
Turbidity <1 NTU

Pre-filtration — first flush diverter
Cartridge filtration — 3 micron sediment filter followed by 3 micron activated carbon filter
Disinfection — chlorine residual of 0.2 ppm or UV disinfection
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Harvesting Policies (2008)

« Minimal water quality guidelines and suggested treatment options

(continued):

* Non-potable indoor uses

« Guidelines
Total coliforms < 500 cfu per 100 mL
Fecal coliforms < 100 cfu per 100 mL

» Suggested Treatment Options
* Pre-filtration — first flush diverter
» Cartridge filtration — 5 micron sediment filter
* Disinfection —chlorination with household bleach or UV disinfection

» https://www.epa.gov/sites/default/files/2015-10/documents/qi munichandbook harvesting.pdf
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« National Sanitation Foundation approves technologies for treatment for
various contaminants, which can be searched by contaminant at
https://info.nsf.org/Certified/ DWTU/.

« Treatment techniques for Legionella for Premise Plumbing: Scientific

Literature Review
» Effectiveness against Legionella, water quality issues and operational conditions:
* Chlorine
* Monochloramine
* Chlorine Dioxide
« Copper-silver ionization
« Ultraviolet light disinfection
 Ozone
» https://www.epa.gov/sites/default/files/2016-09/documents/placeholder.pdf
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 The laboratory closest to the USVI that is

Get Tested!

certified to conduct chemical analyses is
Environmental Quality Laboratories
(EQLABS) on Puerto Rico.

o EQLABS will send a monitoring kit with
instructions, including how to send the
sample back to the lab.

In USVI, Ocean Systems Laboratory is

certified to analyze drinking water for

bacteria and can be contacted directly.

U.S. Environmental Protection Agency

60 Street E
Minillas
Industrial Park
Bayamon, PR
(787) 288-6420

4049 LaGrande
Princess #2
Christiansted,
St. Croix, VI
(340) 718-3246



EPA Technical Assistance and Funding

* EPA is committed to better understanding community
challenges and concerns as it relates to use of cisterns
and will use that to inform our future efforts.

* EPA is currently supporting communities by funding
several contractors to provide education outreach on
cisterns

* EPA is also collaborating with Territory agencies and
organizations such as DPNR, DOH, UVI, Coral Bay
Community Council, CHANT, SEA, VIGFC and other NGOs
to support research efforts and community outreach

U.S. Environmental Protection Agency 22



EPA Technical Assistance and Funding

* WIIN 2104 grant technical assistance to USVI

e $176,000 in WIIN 2104 Small and Disadvantaged
Communities funding awarded to DPNR

* DPNR applied for an additional $177k in WIIN 2104
Small and Disadvantaged Communities Funding in July
2023, which will total $353,000.

 Funds will be utilized via in-kind services to:

* develop a public outreach and education program
for rainwater catchment system (or cistern)
operation and maintenance; and

 distribute chlorine test kits to residences and
owners/operators of small public water systems.
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EPA Technical Assistance and Funding

* The Caribbean Science Consortium (CSC) formed a research subgroup
composed of members from Universities from Puerto Rico and Virgin
Islands, as well as PRDNR in July 2020.

* Conducted a study of bacteria in Cisterns in Spring 2022

e UVI and EPA R2 jointly conducted field and laboratory operations

e Sampled 71 Cisterns on 3 STT, STX, and STJ

* Analyzed for E. coli and Total Coliforms

* 61% of Cisterns sampled in this study were used as drinking water

* 51% of Cisterns tested positive for E. coli contamination

* Chorine was not detected in any of the 71 samples collected

* Also, analyzed a subset of samples for Human DNA Marker
Analysis — non detect for human bacteria

For More Info, Contact:
Christina Chanes
christina.chanes@uvi.edu
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Coral Bay Community Council
Technical Assistance

CARE Project Cistern Water Quality Testing &
Results (2011)

Residential Drinking Water Program (Ongoing)

Research and Analysis of Disinfecting Cistern Water
with Chlorine “Bleach” (Ongoing)

USVI Cistern Water Guide (In Development!)

Research & Outreach (Ongoing) — Do the 3-Stage
Filtration & Purification Systems Treat for Our Local
Contaminants of Concern?

U.S. Environmental Protection Agency 25



EPA Technical Assistance and Funding

e Terra Ay Ay Environmental Action Group is a consortium of non-profit and
academic institutions on St. Croix formed to establish a community-based
citizen science, water quality, soil quality and air quality-asthma monitoring
program.

* Leads:
o Project Lead - Bernard Castillo 1l (UVI)
o Outreach Lead — Greg Guannel (UVI)

* Managing Partners:
o St. Croix Environmental Association (SEA)
o Crucian Heritage and Nature Tourism, Inc. (CHANT)
o Virgin Islands Good Food Coalition (VIGFC)
o UVI Caribbean Green Technology Center
o Chemistry Department at the University of the Virgin Islands Albert A. Sheen
campus in St. Croix

* Partners:

o Marine Biology program and Eco School Club at St. Croix Central High School
o Eco School Club at the St. Croix Educational Complex

U.S. Environmental Protection Agency 26



Cisterns in the U.S. Virgin Islands
Guidance and Resources

Thank you!

For more information, contact:

Zeno Bain,

USVI Sustainability Advisor for Disaster Recovery
bain.zeno@epa.gov



mailto:bain.zeno@epa.gov
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