Cistern Maintenance in the USVI:
Technical Guidance and Resources
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Cistern Workshop Learning Outcomes

AHear your cistern issues in the Virgin Islands
AlntroduceClean, Protect, and Maintainoncepts
ADiscuss how pollutants in water can affect health

ADefine different ways to treat cistern water

AReview local case studigs2 KI 0 02 f 221




SEPA &

Tell us the challenges that affect your cistern

Sahara Dust

Public Outreach
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Testingtreated water regularly ensures
that your treatment system works

correctly
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Department of Health

Cistern Study in the Virgin Islands (2019)

Water enters your body in many ways
<8 A90% of homes use cistern
8 water everyday oy

| A18% drank from their cistern :
directly

A89% used cistern water for | e (D00
- bathing oL jF- T
ASurvey found most =g~

households did NOT treat 6 |
water before use

3 A64% hacE. colpresent Nortsesssser] - /
Clean, Protect, Maintain

Source:
Image:



https://doh.vi.gov/pantheon/2019%20Cistern%20Study%20Completed-1-1.pdf

Typical VI Cistern System

Function and Design
e roo;

~ “ acts the Each design feature targets
COIIEELS LT different potential pollutant
entry points

IWOWRSPOULS
amd RIpESEarry
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Gutter ‘ ‘3 Wwaltel

Inlet Filter
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A cisternstores ST el e
the water

A pumpmoves
the water to

final use

/ Overflow Pipe

Storeenougr

for dry period: Poinf of Pump Room supply pe
Entry

: PEISUI
Follow the code(V.l. Code tit. 298 308 (2019) |
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Source!



https://dpnr.vi.gov/wp-content/uploads/2024/07/USVI-YourHealthandCisterns_-FinalTechGuide_Feb-22.pdf
https://law.justia.com/citations.html

Other System Design Features

Each design feature targets Eirst Elush:Diverters:
el e Helps move the debris from initial rainfall away from t
cistern intake

________________________________________________

Access PointAn entry into the cistern to monitor,
Inspect, clean, and maintain, which should betmht
when closed, and ideally in a low traffic area

Overflow: All cisterns must have an overflow outlet wi
a screen on the end. The screen should be inspectec
often for damage and repaired quickly to avoid critters
from getting inside

SourceUSWYourHealthandCisternsFinalTechGuide FetR.pdf
Image:Avant



https://dpnr.vi.gov/wp-content/uploads/2024/07/USVI-YourHealthandCisterns_-FinalTechGuide_Feb-22.pdf
https://law.justia.com/citations.html

OVERALL DESIGN

Maintenance Features and Connections

SNULOIT valveseeiore and-aflte

iitration and treatment-systems-ea
malntenance:-and create dbypas!

Use etectricat and;snut; otk valves «
Saiety precautio

Drain points and cleanout plugselp to

empty the line of liquid and debris

ASPIIt CISTErN Or Cistern: dviceallows
you to Nave stered water wiile, t
OLNEr SIae IS:DeIng -Servie

Source:
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https://www.researchgate.net/figure/Schematic-of-a-rainwater-harvesting-system_fig8_259923841

KNOW THE CODE: DESIGN
An Optimized System

Water Supply 8§ 308. Water supply, cisterns, gutters, downspouts, wells
Universal Citation: V.I. Code tit. 29, § 308 (2019) - self sustaining water systems

DESIGN SPECIFICATION

(1) Cisterns shall be constructed of metal, masonry, concrete or other materials approved by the

Commissioner and be maintained in a watertight and mosquito and rodent proof condition at all

times . Metal cisterns shall be placed above ground level unless approved for underground installation in the
building permit.

(2) Cisterns shall be located at a point free from flooding .

(3) An overflow of cross-section area at least equal to the combined cross -section areas of all inlets shall be
provided on each cistern .

SEPA



https://law.justia.com/citations.html
https://law.justia.com/citations.html

KNOW THE CODE: CAPACITY
An Optimized System

Water Supply 8 308. Water supply, cisterns, gutters, downspouts, wells
Universal Citation V.. Code tit. 29, § 308 (2019) - self sustaining water systems

CAPACITY

(1) Cisterns for dwellings, apartments and hotels shall laveimum usable capacity of 10 gallons for each square fooj o
roof area for buildings of one story and 15 gallons for each square foot of roof #oebuildings of two or more storied. a
dwelling shall have access to the potable water sysamiahis verified by appropriate WAPA officials and service is installe
no cistern will be required

(2) All other buildings shall have cisterns with a minimum usable capacity of 4 Y2 gallons for each squaxd foof area
except that churches and warehouses shall not be required to conform to this standard. If at any time buildings formgrl
used for churches and warehouses are converted to other uses compliance shall be required.

Source:

wEPA



https://law.justia.com/citations.html
https://law.justia.com/citations.html

HOW TO PLAN FOR HOUSEHOLD NEEDS

Needed storage capaci:yhe rightvolume needed for your systerdepends:on the
number of peopleserviced multiplied by expecteataily useper person, household CALCULATE
animals and-any water use features.

Required catchment areadetermined by measuring area of the roof that can enter the MEASURE
LIALIS aéausSyY RdAdzZNAYy3 I M€ NIAY S@OSyuo

Research design features to find the best options for YOUR needs
: : : . RESEARC
Example Featuressonstruction materials available for roof, pipes, qutters and gutter

quards: needed line size: quantity of downspouts: roof washer options; screens and f
for intakes: overflow location; cistern access: force breaker: fill pipe: shutoff valves: a DES'G N

diverter.

SourcePennStateExtension



https://extension.psu.edu/rainwater-cisterns-design-construction-and-treatment

ACTIVITY: CALCULATE CATCHMENT
Calculate Rain Harvest Volume

Calculate Volume i

Catchment Area/Roof Footprint

What Information you need to know:

A Catchmentareain feet squared

A Rainfalldepth in inches

Roof Footprint

Example:
Roof Area (square feet) x Rainfall depth (inches) x 0.623 (conversion factor) = Rain Volume Harvested

SEPA &=



https://extension.psu.edu/rainwater-cisterns-design-construction-and-treatment
https://rainwaterharvesting.tamu.edu/catchment-area/

ACTIVITY: CALCULATE STORAGE
Calculate Water Volumes

Calculate Volume 1 Cistern Sizing

A How many people live in the house/use the
building.

A Amount of water expected to be used is calculated
on a per day basis (typically-50 gallons) and a
90-day storage minimum.

Example:

Select and Measure Your Cistern Volume

20,000

J

5,000

Annual Water Needs (gallons)
40,000 80,000 120,000 160,000

J J J g

10,000 20,000 30,000 40,000
Recommended Cistern Size (gallons)

200,000

J

50,000

# Household/building occupants x 50 gallons x 90 days = Volume Needed

Source:

wEPA



https://extension.psu.edu/rainwater-cisterns-design-construction-and-treatment

ACTIVITY: CALCULATE STORAGE
Calculate Water Volume

Calculate Volume Existing Cistern

Square or rectangular shapes:
J Volume (gallons) = Length (ft) x Width (ft)

A Calculate by shape (square or cylindrical) T x Height (ft) x 75 (gal/ft?)
A Measure the sides and height (feet) T
A If there are more than cistern. Calculate for the "~ Diameter ~ \C/\(;||il';r?]gC(a|a(|3lf0LOSl)Jfld shapes:
shape and then add the total volumes together. - 0.785 x ( dgiameter)2 y
depth (ft) x 7.5 (gal/ft3)

[Does your-existing system match your need

Source:Rainwater Cisterns: Design, Construction, and Treatment -
15



https://extension.psu.edu/rainwater-cisterns-design-construction-and-treatment

Pollutant Sources

. A Animals & Birds

ARoof & Sealants
AIndustry & Traffic
A Vegetation & Debris

A Local landfill fires
A Pollen

A Sahara sands

A Sallt

A Storms .

wEPA




Pollutants Can Affect Health

Pollutant Source Pollutant Associated Health Effects
Ear and skin infections, diarrhea, digestive issues,
Parasites dysentery, fever, influenza, and respiratory flu
Animals and Animal Waste _ _ _ _
Bacteria Chronic fatigue, cause mental health imbalance, and

digestive issues
Insect Breeding Grounds Overpopulation of disease carrying insect ExamplesMalaria, Dengue, and Chikungunya Viruses

Short and longterm harm to different body systems.
Materials and Sealants Toxic metals Can affect the eyes, digestive issues, cause mental he
imbalance, reproductive issues, and allergies

Chemicals _
Pollen and Sahara Sands o Same adlaterials and Sealants
Pesticides
Parasites
: Same a#&\nimals and Animal Waste
Vegetative Debris and RIS
J Nutrients DBPs associated health risks: Prolonged exposure co

Organic Material lead to cancer, reproductive issues, and development:
Secondary Pollutant: Disinfectant Byprodt jssues

(DBP)
Table:




Bacterial Pollutants

Why does that matter? ﬁ'
A Most bacteria are beneficial, some may be harmful

A Over time, harmful populations can multiply
A These tiny organisms may produce toxins Remember that

¢

AtkKSe OlyQid 068 as88y srik PSUG 18R se8
A9QEI YL SayY [SAA2yYIANBQar 9d02fAx yR FSOIt O¢2
Where does it come from?
A Bird and rodent waste
A Dead animals Water was collected When not
A Leaves / debris directly from local cisterns controlled or
and kitchen taps! removed,harmful
How to treat? They testedPOSITIVIOr bacteria can
A Circulate water often a harmful type of bacteria! affect your
A Screen your inlets health!

A Treat your water

Sources)



https://doh.vi.gov/pantheon/2019%20Cistern%20Study%20Completed-1-1.pdf
https://www.sciencedirect.com/science/article/pii/S2352771421000847
https://www.center4research.org/bacteria-good-bad-ugly/

Roof Materials & Pollutants

Thematerialsandsealantsthat are part of the roof-can
be a source opollutants

Roof Material Check Before Use

A Verify roofing materials and
sealants are safe for potable
water systems

A Avoid tarbased, petroleum
products

A Use tested and certified
products when making repairs
or building new structures

Galvanized Aluminum
or Metal/Galvalume

Source ARCSA International
Image



https://www.arcsa.org/

Feature Selection - Reduces Pollutants

Screens and filterkeep out leaves, twigs, . and
pests from the-collection system

Image:SK Roofing

Image:Gutter Supply Image:Newport Gutter Cleaning

Image:Lynch Aluminum

SourceUSWYourHealthandCisterngFinalTechGuide Fet.pdf



https://dpnr.vi.gov/wp-content/uploads/2024/07/USVI-YourHealthandCisterns_-FinalTechGuide_Feb-22.pdf

Roof Best Management Practices

A Make permanent anchors when you can and
use a harness

A Extend ladder 3 feet past the surface
A Have a spotter

A Keep the ladder and roof free and clear of
slippery materials like soap and algae

A Use soft cleaning techniques like lpressure
washing or a leaf blower to save water and limit /£
damage to seals

A Use biodegradable detergents and avoid bleach§
on metal roofs * N T
AL ANB I O2yGNIOG2NI AT &2 & 2 dzN

Source:
Image:



http://www.purewaterroofing.co.uk/blog/how-to-clean-your-roof-without-stepping-on-roof-tiles/
https://storables.com/articles/how-to-lean-ladder-against-gutter/
https://www.purewaterroofing.co.uk/blog/how-to-clean-your-roof-without-stepping-on-roof-tiles/

Source!

Example
Interactive Discussion

Are there any issues?
The roof and gutters need cleaning,
and trees need to be trimmed bac

Describe the best management
practices

Trim trees, remove overhanging
vegetation, and clean gutters
regularly

Use gutter and downspout screeng




Scenario
Interactive Discussion

A large landfill fire happened nearby. ltwWas — =
big and the neighborhood was envelopeg g o

In smoke. The smoke continued for seve ‘,; > g
days. T

What part of cistern systems are easily affecte \‘ /)
4?‘)\“'
The collection systermroof and gutters

What steps should you take to protect your
cistern?

Isolateyour cistern intake as soon as possible
with a diverter or disconnect valve

Cleanyour roof and gutters of debris and
sediment before collecting water again

Source:




Source!

Example
Interactive Discussion

Are there any issues?

Inlet filter is clogged and needs
maintenance

Describe the best management
practices

Regular visual inspection, cleanou
and repair of filters and gutters




Source!

Example
Interactive Discussion

Are there any issues?

No issues noted. It is an example of a
first flush diverter

Describe the best management practices

Use to prevent water intake of pollutant
rich first flush and to isolate your cister
during emergencies




Source!

Example
Interactive Discussion

Are there any issues?
Gutter inlet is missing a scree

Describe the best managemerjt
practices.

Make sure to install a screen t¢




Example
Interactive Discussion|

Are there any issues? l
Screen has a hole and needs {o
be repaired

Describe the best managemerit
practices

Do regular inspections of
openings to keep critters and
Insects out! Make repairs as
soon as an issue Is found

Source!




Example
Interactive Discussion

Are there any issues?
Damaged cistern cover

Describe the best managemen
practices

Cistern cover should be sealed
and watertight




Daily Cistern Water Treatment

Each type of treatment is

effective against different
pollutants

Bleachremoves
bacteriaANDviruses
(no metals or
chemicals); harmful
disinfectant by
products DBP$ are
formed when organic
material mixes with
residual chlorine

Filtration removes metals and most chemica

(‘—r\_’)
Ntcwririon Revene Omesis

10-~01 0.001 ~ 0.0001

0.1 ~0.01 0.01 ~ 0.001

IS

Ultraviolet (UV)kills
bacteria and viruses.
Used with filtration it is
very effective



https://dpnr.vi.gov/wp-content/uploads/2024/07/USVI-YourHealthandCisterns_-FinalTechGuide_Feb-22.pdf
https://www.sciencedirect.com/science/article/abs/pii/S007967001730223X?getft_integrator=chemport&pes=doc&utm_source=chemport
https://s3da-design.com/uv-water-purification-pros-and-cons/
https://www.sciencedirect.com/science/article/abs/pii/S007967001730223X?getft_integrator=chemport&pes=doc&utm_source=chemport
https://s3da-design.com/uv-water-purification-pros-and-cons/

Each type of treatment

Less Common Treatment s e AT

different pollutants

Boilingremoves Reverse Osmosis a type of filtration using & | Spin Down Filteuse
bacteria AND viruses semipermeable membrane. Use for high | | when filter cartridge is
(NOTsediment, metals, purity water getting clogged too
chemicals) WATER PURIFICATION PROCESS quickly. Easily cleaned
SHORTERM | | o ‘
EMERGENCY USE ONL e f

N— -,---_‘__._,,,______’
f—.—-—.—.—&.—-. v
. |
’ | - \
o 4 ‘ ‘ v A ’
=T ha ¥
S . - - 58 - L mn
‘l:\'-\\'* ) .’t\". - - o -
e e : .
i , - = o |
: Yo s r - .
. Y T B == o ey ‘/-f
— - e,

| e — - . %‘
ﬁ WATER WATERFILTER  cLenwarer ;IJ

Source:

Image:



https://dpnr.vi.gov/wp-content/uploads/2024/07/USVI-YourHealthandCisterns_-FinalTechGuide_Feb-22.pdf

Chlorination

Common Chlorine Bleach Types

Chlorineconcentrations can be between 3%
9%. The amount you use depends on the
chlorineconcentrationand thevolume of
water

A Chlorine effectivel¥ills bacteria and
viruses

AMost commonform of disinfection

Alt iseconomical, easily availabl@nd
simpleto use



https://www.epa.gov/sites/default/files/2017-09/documents/emergency_disinfection_of_drinking_water_sept2017.pdf
https://www.cdc.gov/drinking-water/about/about-water-disinfection-with-chlorine-and-chloramine.html

Chlorination Treatment
Chlorine Bleach - What The Labels Mean

BUYER BEWARE i Use a product that is certified or regulated!!
USE REGULAR cChlorine Bleach and DO NOT USE OUTDOOR Bleach




Chlorine Scenario

Which chlorine bleach can be used safely to disinfect your water supply?




Chlorination 90% of free chlorine is

lost by the time it

Free vs. Total: Why it Matters reaches the tap

REASONSORCHLORINE LOSS

A Treating pollutants on way to tagexcess organic matter)
A Sunlight and heatit is volatile)
A pH and chemical imbalancdsver or under treatment)

MeasurettheFREIEhlorine to rmake sure it i greaterthan-tG@MBNNERhlorine

TOTAIlchlorineis
the sum offree
andcombined
chlorine

Presence oFREE COMBINERAhlorine

chlorine means it is has done its job and

I
available tadisinfect can no longer disinfe

SourceWater Disinfection with Chlorine and Chloramine | Public Water Systems | Drinking Water | Healthy Water | CDC



https://www.cdc.gov/healthywater/drinking/public/water_disinfection.html

Chlorine Dosing

Begin with Water Volume

Dosing is based on water height (volume)

AFor manual chlorine disinfection, uséraference
Chartto determine the amount of liquid bleach
(% sodium hypochlorite) to add per gallon of
water

AThe residual chlorine should be measured weekly, eastre AGTUAL wats
. ] IN CISLErn
to determine when to add more chlorine



https://extension.psu.edu/rainwater-cisterns-design-construction-and-treatment
https://coralbaycommunitycouncil.org/

How to Measure Water Volume

Based on Shape

Calcutate Total-Cisterm-Capacity vs. Water Volu

Square or rectangular shapes:

A Calculate capacity (potential) by shape (square or cylindri%a. ) Yolume (gallons) = Length (ft) x Width (ft)
A Measure the sides and height (feet) g -, X Height (ft) x 7.5 (gal/it’)
W]
Measure ActualWWaie VYoluime . L
+—Diameter — Cylindrical or round shapes:
_ _ < Volume (gallons) =
Make a Measuring Stick or Mark Your Tank m 0785 x (diameter)? x
1. A measuring stick can be made or purchased depth (ft) x 7.5 (gal/ft’)

2. Mark the tank or install a measuring tape when empty in an ¢asy

read place with feet and incheS.he goal is to read how much water is
In the tank

Source: Cisterns: Design, Construction, and Treatment



https://extension.psu.edu/rainwater-cisterns-design-construction-and-treatment

Disinfecting with Chlorine
Large Volume Reference Chart

For manual chlorination, use the Ounces Teaspoon Drops

Reference Chart® determine the

chlorine bleach (unscented) or % sodium hypochlorite
Estimated

Storage Tank | Storagein

amount of liquid bleach (% sodium Gallons Quarts | 5.25% ‘ 8.25% | 5.25% ‘ 8.25% | 5%-9%

hypochlorite) to add per gallon of water
.. 5000 20,000 12.5

fo disinfect the water supply

A Measure free chlorine weekly, tc _m

determine when to add more
chlorine

52y Q0 FT2NEHSG G2
QUICK REFERENCE PACKET

Source:Rainwater Cisterns: Design, Construction, and Treatment

Image How to Test for Chlorine in Water | waterfilterguru.com



https://extension.psu.edu/rainwater-cisterns-design-construction-and-treatment
https://waterfilterguru.com/how-to-test-for-chlorine-in-water/

Disinfecting with Chlorine

Small Volume Reference Chart

Volume of Water | Amount of 6% Bleach to Add* | Amount of 8.25% Bleach to Add*
1 quart/liter 2 drops 2 drops

1 gallon 8 drops 6 drops

2 gallons 16 drops (1/4 tsp) 12 drops (1/8 teaspoon)

4 gallons 1/3 teaspoon 1/4 teaspoon

8 gallons 2/3 teaspoon 1/2 teaspoon

SEPA &

Source:Rainwater Cisterns: Design, Construction, and Treatment

Jest free chlorine often
to know when to add

more

Free chlorine goal'is

0.21 2 ppm



https://extension.psu.edu/rainwater-cisterns-design-construction-and-treatment

Scenario
Measure to Calculate Volume

Dol |l y and Geor geos
-y a1d c3E01 265 ESTel P15 \N =Py @020 19,
wige ana:10 feet-deep. | Ine wvaterline 1S at{o-1ee
What is the capacity of their cistern27,500 gallons lfe4et
A
What is the amount of water in their cistern? X
22,500 gallons
10 feet H
A d

2\
= v \
Jewsl

cazzity IS thepotential volume(outside measurements) while
water in a cistern is‘actual” voiume (iInside measurements)

|=4

20 feet

Volume = Length x Width x Depth x 7.5 (gabjft

n s
\"EPA 3 o Source:



https://extension.psu.edu/rainwater-cisterns-design-construction-and-treatment

Scenario
Using Chlorine Dosing

Use these chlorine dosing charte answer the following questions

1. The stored 30,000 gallons needs how many ounces of 8.25%
chlorine bleach added to the tank? 48 0Z.

2. 30,000 gallons using 5.25% chloriné®.5 0z.

Volume of Water | Amount of 6% Bleach to Add* | Amount of 8.25% Bleach to Add*
1 quart/liter 2 drops 2 drops

1gallon 8 drops 6 drops

2 gallons 16 drops (1/4 tsp) 12 drops (1/8 teaspoon)

4 gallons 1/3 teaspoon 1/4 teaspoon

8 gallons 2/3 teaspoon 1/2 teaspoon

Ounces Teaspoon

chlorine bleach (unscented) or % sodium hypochlorite

Storage Tank | Storage in Estimated
Gallons Quarts 5%-9%

5
1 4
0.25

3. A 5gallon bucket filled up halfway with 8.25% chlorinkE®»drops

SEPA &




Chlorine as a Disinfectant Remember Safety First!

Dondt forget to
PI‘OCGSS Do not store or mix chemicals together!

CHLORINE TREATMENT Perform mechanical cleaning first

Easy to do, Hard to do Correctly!
During disinfecting processvait

at leastl2 hours before testing

Once you remove solids, just
pouring “Bleach” into the
cistern is not enough

During treatmentrun the tap to
CHLORINATION FLOW

Measure Calculate Calculate
Water Water Vol Chlorine
Depth and Add

SAFE TO
DRINK

circulate disinfectant, theturn
OFF and DO NOT USE until-leve
are tested

NOTE: more water needs more
treatment time AND ‘biofilm
removal takes longer

SourceCistern Safety and Disasters: Before, During, and After | Water, Sanitation, and Hygiene-(é&/&8&H Emergencies and OutbreakCDC -
Image:Avanti 41



https://www.cdc.gov/water-emergency/about/cistern-safety-and-disasters-before-during-and-after.html?CDC_AAref_Val=https://www.cdc.gov/healthywater/emergency/drinking/disinfection-cisterns.html

Multi-Stage Filtration

Filter Micron Size Meaning

Micron Rating

The smaller the micron the more
contaminants are targeted to be
removed

Impact to Water Quality

A Different filters target different
contaminants

A Contaminates removed
depends on the absolute or
mean micron size ratings

A Can affect flow rate

‘ ST MICROSCOPE ‘ SCANNING ELECTRON MICROSCOPE 4 OPTICAL MICROSCOPE { VISIBLE TO NAKED EYE

Carbon
Relative size Atomic
Radius
of common
particles
Virus
Aqueous
Salt
m

Reverse Ultrafiltration Particle Filtration
Process of Osmosis (UF) (Bag filters, cartridge filters, filter presses, pressure leaf filters)
Separation Nanofiltrati Microfiltrati
anofiltration icrofiltration e e
(NF) (MF) Straining & Sieving

MICRONS

Envirogen Group: General spectrum for particle size and suitable filtration technology (1 micron = 0.001mm)




M U |t| -Stag c FI Itratl on Pore size is the size of the tiny
M|C|"O n - S| e Sel ectl on holes in a filter, that let in water

ABSOLUTE PORE SIZE MEAN PORE SIZE

Some pores are 1 micron and some are smaller

Filters can
Improve both 2 ? Filters are
taste and safety ® & o e R e ® *ae ® usually 0.550
of water. Test e = g o A microns- the
your water for | M—— [ S . N N | i e size
pollutant to Y the more
select the right T Twarer o contaminants
filter for your T removed
system

<1 MICRON* 1 MICRON* <1 MICRON* 1 MICRON" <1 MICRON* >1 MICRON* 1 MICRON* >1 MICRON*

A micron is a very small unit of length. The average strand of human hair is 100 microns wide
A filter with an absolute pore size of 1 micron will catch@nlcron sized germ, but a filter with a mean pore size of 1 mionay not
*This image is not to scale

Source:
Image:

wEPA



https://www.researchgate.net/figure/Typical-pore-sizes-associated-with-membrane-filtration-Source-KOCH-Separation-Solutions_fig2_353326716
https://www.cdc.gov/drinking-water/prevention/about-choosing-home-water-filters.html#:~:text=A%20filter%20with%20an%20absolute,of%201%20micron%20may%20not.

Shopping for a Filter

Specifications

What are Your Need

A What is youthouseholdsize
and use needs?

A Does theapplication type
match your setup?

A Whatcontaminantsdo you
want to filter?

A Does it fit inavailable space
and match youflow rate?

A Initial cost and replacement
availability and schedule?

A Does it offeradditional
benefitsthat you want?

Product Details

Fitting size (in.)

Product Height (in.)

Details

Application Type
Chlorine reduction (%)

Contaminants Filtered

Specifications

1in

291in

Residential, Well Water
a7

Chlorine

Features Mo additional features
Fitting style Quick connect
House Hold Size 8+ people
Indoor/Outdoor Indoor

Lead reduction (%) 0

Maximum feed water temperature (F) 100

Minimum feed water pressure (psi) 40

Number of filters included 3

Pack Size 1

Reduces Chlorine

Questions & Answers

Product Depth (in.)

Product Width (in.)

Bacteria Reduction (%)
Color
Copper Reduction (%)

Filtration Method

Fluoride Reduction (%)

Includes

Iron Reduction (%)

Maximum feed water pressure (psi)

Maximum filtered water flow (gallons per
min.}

Minimum feed water temperature (F)
Number of Stages
Product Weight (Ib.)

Returnable

Customer Reviews

8.5in

24in

Black
0

Activated Carbon, CTO, Carbon Block,
Coconut Shell Carbon, GAC, Polypropylene,
Sediment

0
Filter
0

80

15

40
3 Stage
63 Ib

90-Day

Image SourceHome Depot




Scenario
Interactive Discussion

o I To Do

What part of cistern systemPreatment
What kind of filtration method is used?
Does this filtration remove bacteria?
How many people does this service?

Pro Aqua ELITE Whole House Water Fi
¢ Available from Home Depot

Details

Application Type

Chlonne reduction (%)

Commercial, B\, Residential, Well Water

a9

[Bacteria Reduction (%)

Color

[ Contaminants Filtered

Lead, Chlorine, Copper, lron

Copper Reduction (%)

Black

98

Features

Fitting style

Mo additional features

Threaded

[ House Hold Size

3-4 people ]

Indoor/Outdoor
Lead reduction (%)

Maximum feed water temperature (F)

Minimum feed water pressure (psi)
Mumber of filters included
Pack Size

Reduces

Indoor
as

100

40
3
.I

Chlorine, Copper, Iron, Lead

Filtration Method

Activated Carbon, CTO, Carbon Block,

Coconut Shell Carbon, GAC, lon Exchange,

KDOF, Polypropylene, S3and, Sediment

J

Fluonide Reduction (%)

Includes

Iron Reduction (%)

Maximum feed water pressure (psi)

Maximum filtered water flow (gallons per
min.)

Minimum feed water temperature (F)

0

Filter, Hardware, Installation kit

40

MNumber of Stages

3 Stage

Product Weight (Ib.)

Returnable

50 b

40-Day




Treatment Comparisons: Pre-filters

Types

Description

Cost

Upfront

| Spin-down Sediment I

Clear cartridge that traps
sediment in filter mesh

$24 to $230*

Sediment Trap/Filter

Different types available in a range of
micron ratings. Uses filter media to trap
sediment

Activated Carbon

Loose carbon granules

Commonly used in whole house

systems

Does not include installation cost

$50 to $125*

$25 to $100

Maintenance

$8 to $50* for mesh or filter
replacement

$6 to $65* for cartridge replacement

$6 to $10 for cartridge replacement

Maintenance

Flush weekly; Replace mesh
12 to 24 months

Replace every 3 to 24 months

Every 6 to 12 months

Consideration

The best filter for you depends on water use, flow rate, and sediment amg
Some are specifically designed for well, municipal and/or rainwater

Best for large particles like sar
& rust chunks

Holds more sediment

Untoften requires prefiltration to remove
particles that can clog the filter
Must be connected to a coldater line
DoesNOTremove bacteria or viruses

Benefits

Low replacement need &
easy to flush

Commonly available & easy to install

Can remove fine particles like Sahara Sai

d

SEiemoves a large variety of contaminan[s

wEPA

* Amazon




Carbon Filter Options
The Wide Range Filter

; Acfi\‘/ated' C
CarbOn R, S

A Effectively removes select range of contaminants like

chlorine, DBP, and VOCs
A Does NOTemove heavy metals

A Improvesthe taste and odor of water
A Does not use chemicals or require electricity

A Must be used witrcold water

SourceTypes of Whole House Water Filters

Granular Activated' Carbon (GAC)

A Most common

A Allows for higher water pressure. Good for gravi
fed systems

A Does NOT remove heavy metals

Activated Carbon Block
A Compressed carbon fiber powder
A Small pore size removes more impurity than GA

Catalytic Carbon

A Most expensive

A Can in be in block, cartridge or granules form
A Removes the most contaminants

waterfilterguru.com)



https://waterfilterguru.com/types-of-whole-house-water-filters/

Treatment Comparisons: 3-Stage Filter

Systems TankBased CartridgeBased

. Uses 1 or more tanks filled with filtration Usgally 1ES S el cartrlo!ges
Description ) Prefilter, carbon and a polisher
media : : :
(cation and/or anion resin)
Cost Does not include installation cost
Upfront $850 to $5,400 $170 to $580
Maintenance} $300 to $800 $20 to $180
Maintenance Every 3 to 5 years Every 3 to 12 months
Household Size Best for households greater than 4 For smaller households
Considerations M(_)re space needed to instal ‘ Can provide a wider range of filtration
Tank units can target a range of pollutant$
Best for Households that use lots of water Small spaces like under the sink

SEPA



https://waterfilterguru.com/types-of-whole-house-water-filters/

Treatment Comparison: UV Light

Systems ‘

Description

Cost

Upfront

Ultraviolet(UV) Light

UV light kill harmful microorganisms in water
Typically installed as a final stage or standalone

Does not include installation cost

$350 to $1500Larger systems may require a plumber

UV light is NOT a filter

MaintenanceI

$25 to $140

Maintenance

Every 912 months the bulb needs to be replaced. Film can bugdn lamp

Household Size

For smaller households

Considerations

Requires constant electricity
May require prefiltration
Low maintenance
No chemicals

Best for

Use at end of other treatment (finisher)

Source:



https://waterfilterguru.com/types-of-whole-house-water-filters/

Typical UV Installation

Shutoff valvesseen here
are a great example of
now toisolate the system
without lesing stored
water

This-approach-can-be
used for-any: of the
treatment types




Treatment Comparison: Reverse Osmosis

Systems Reverse Osmosis (RO)
Water purification using a sempermeable membrane to separate molecules by apply
Description pressure

Installed as a point of use or whole house

Cost Does not include installation cost

Smaller undessink units: $150 to $600

Upfront
Whole-house systems: $1,000 to $4,800
Maintenance] Approximately 3555% of regular cost for replacements
Maintenance Every 1 to 2 years
Household Size Industrial and high purity needs

Uses more water
Considerations As part of the backwash process, RO discards wastewater
Frequent filter maintenance

Best for Removal of chemicals, metals and bacteria

SEPA



https://waterfilterguru.com/types-of-whole-house-water-filters/

Water Treatment Systems
Additional Considerations

Filter Replacement Indicators:

A If used in-.combination with chlorine, sample at the faucet for presence of
chlorine. This means that-needs to replaced filters

A Place a flow meter before the filtration unit to log velume used

A Note seasonal variations as filters may need to be replaced at different
Intervals because of Sahara sands or pollen

Associated Maintenance:
A Filters can build up biofilm that could contain bacteria or viruses. They sho

be monitored for biofilm and consider distribution system disinfection
A Clogs from slime and bacterial buildup increases replacement frequency

1:3 erations

e stage iiitratic 1 SySLe m WillAoL,Femove ali\Contaemis.: ne: Droatest ran
rtr_ IS an activated carbon ba

SourceTypes of Whole House Water Filters (waterfilterguru.com)
Image: ecoteam.ca



https://waterfilterguru.com/types-of-whole-house-water-filters/

Boiling For Drinking Water
Treatment - Short-term bacteria

Before bollingallow water to sit to settle out large-particles

Gently pour-out water leaving the: particles behorfilter
out the particles to,remove as many solids-as possib

Can be used as a last step in-treatment after chiorine .dosi
reduce volatitedisinfectant byproduct (DBP)

AFuel costs and safety may be limiting fact@snsider Cautionc A 0. Qa
boiling foremergencies only

ABoiling doeNOTremove metals and some types of
chemical contamination

SourceUSWYourHealthandCisterng-inalTechGuide Fe2P.pdf



https://dpnr.vi.gov/wp-content/uploads/2024/07/USVI-YourHealthandCisterns_-FinalTechGuide_Feb-22.pdf

Clean, Protect, and Maintain

Routine Maintenance and Deep Cleaning

25SQ@S Sk N

A Use design features

A calculate capacity &
volume, and

A treat acisternsystem

Gutter

Inlet Filter

= : ¥ /Gutter

{

» s
-
. Al o= e '
= l : . - Ul
- N
q 'l % D .

J' ) /Fllter System
L = | S (1 X / Overflow Pipe
/ |

Cist 3 || Z i

Best Practices

and Testyour water

Image:

wEPA




Protect - STAR
Routine Maintenance - Pipes and Point of Use

Y Water Consideration Control Measure Recommendations

. A Clean UV lights of film
S Sdiment and Flushing, cleaning, and A Clean and maintain water system parts such as watgr

biofilm maintenance heater