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Multiple Contaminants in Well Water

* Arsenic (As3 and Asb)

e Manganese

e |ron

e Gross Alpha

 Radium

e Uranium

« Radon and Radon Progeny

e Sulfur and Iron Bacteria

e Boron, Lithium, Sodium, and Sulfate




Information Circular

Arsenic Water Treatment for Residential Wells in New Jersey

ARSENIC

Arsenic bas been found to ocour in
well water of the Piedmont Physiographic
Provivee of New Jersey (Figure 1) at levels
exceading the drivking water standard.
Research by the INJ Geolegical Survey
(MIG5) ndicates the arsanic is predomi-
nantly namrally ocowring.

Arsenic is a tordc elemeant that is known
o increase the sk of adverse health effects in
people who drink water confaining it Arse-
mic iz a known homsn carcinogen det causes
cancer of the skin, bladder, lung, kdney, and
Lver. It also causes mcreased risk of cardio-
vascular dizease, peripheral peurcpathy, skin
byperpizmentation and keratoses, and dizbe-
r2s. The major exposure pathway for arsenic
m residential well water 15 drinking and cook-
g with the unmeated water. There may also
be exposure from other uses of water in the
bome thirough bathing, showering, and bmsh-
metesth The WJ Department of Envirommen-
tal Protection (WIDEF) adopred 5 pob as the
arsenic drinking water standard in Mew Jersey,
effectve in Jamuary 2006,

TESTING

Arsenic in well water is colorlass, odorless,
and tameless. The only way to wdent iy its pres-
ence is to have the warer spacifically rasted for
arsenic. You should have your water rested for
arsenic if vou have your own well and live in
the shaded area of the map o Figure 1. Watar
testing labs can usually e found in the tele-
phone book umder “Laboratones-Testing” or
“Water Analysis™ A list of certified labs can
also e found on the Private Well Testing Act

lab that is cenified to test dnnking water for
arsenic amd can provide a method detection
Imit (MDL) of 3 ppb or lower. The lab will
repaort the total arsenic concenmaton Although
arsemic i Mew Jersey well water has been
found to conur in two species commonly refer-
red 10 a5 As3 and AsS, the tests for these spe-
cies are diffirul: and not widsly avatable from
connnercizl labs ar this tme. For this resson,
if your well reguires arsenic TEament It is
fmpartant 1o choose a trestment system that
retnoves both arsenic spacies.

Confinn your arsenic leval by re-samplng
your water for amsenic.  If you have tested
your well and the arsenic level is repomed to
e greater than 5 ppb, you should re-test to
comfinm the result before obiaining 3 meatnsnt
svstem When re-savpling for arsenic, also test
for pH, oo, manganese, sulfate, and silica, as
their levels need to be known when desisnimg
VOUT ST38pic reannent systen.

TREATMENT

NIDEP tested and evaluated tresfment
svetems 1o deternine the most efficient, cost
effective, vser friendly, and smdronmnentalby
soumd warer meamuent technologies to remove
arsemic from residential well water in Mew
Jersey. Arsenic removal requires special con-
siderations, Water softerers and gramulsr act-
vated carbon do not remove arsenic. As of the
publication date, the resesrch has resulted in
the following meatnent muidsnce.

The prefored tresmment technolozy for
arsanic removal inHew Jarsey is 3 whole-house
gramular famic adsorption system as shown in
the below table. It effectively removes both
arsenic species fom all warer in the home, is

sphic: Teunmze
aded reliemmap

i uppe illestration ) snd coloe-
{lomer Bustiation) ol neifle=n Mew Jeresy

ot retumed to the enviremment via regensra-
ton. This type of system is called a “Point-
of-Enmy™ system becausa the water is weatad
where it enters the home and all the water in
the home is meated. This type of system shonld
b installed as shown in Figure 2. The sysem
consists of a shut-off valve, a S-micron sedi-
ment pre-filter, & raw water sampling tap, tvo
10040 imch or 9248 inch tanks sach conraining
ar least one cubic foor of adsorption media (if
Arsenic concentrations are greater than 50 pob,
A greater volmee of media should be consid-
ered in consultation with your water reatmsnt
profassionsl), backwash conmrol valvas on each
tank, a sampling tap bemwesn the tanks, and a

wely site & bop: worw stete nivedep vt USE 3 ERsY to operate and maintsin, and the srsenic s shot-off valve affer the system The system
Arsemc Treatment Option Summary
Treatment Tyoe Prefarred Process & Chemizal Waste Armsenic Typical Averaze Averaze
Maintenance Usa (renarated Species Media | Installation Mai
Femoved Life Cost Cost
Gramular Ferric 1 Clhioice Simpla Hone Law FE 23 517 $0.67-1.00/day
Adsorption Asd Yaars
Whols Housa
{Gran Farric Single 2™ Choice Simpla Mone Low As3 & [ year 1365 $032day
Tap Cantridges As§
Anion Exchange No Complex Salt Hizh AsS Quly 10 52,000 ¥0.27 day
Whols House Yaars
Feverse Osmosis No Modemate Diisinfectant Low A3 Quly | 3 Vears bl #0353/ day
Single Tap

http://www.state.nj.us/dep/pwta/Arsenic_Treatment.pdf




Point-of-Use Treatment for Drinking and
Cooking Water at a Single Tap

3

One study suggests that Whole
House (POE) water treatment
provides more effective reduction
of arsenic exposure from well
water than does POU.

e Skin Absorption
« POU Non Compliance
(Drinking from Untreated Taps)




Whole House Water Treatment Is Best
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Whole House Arsenic Water Treatment

Just Arsenic Treated Water to Faucets

100 ug/L t
2
Sediment r -1
Filter

Arsenic Arsenic

£ WORKER| | SAFETY
TANK TANK

PRESSURE
TANK
Water
From
Well

Sample |
Taps




Whole House Arsenic Water Treatment

.




As3, Fe, Mn, S — Phase 1

Treated Water to Faucets
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Raw Water Quality: As=48, Fe=1200, Mn=42 ug/L



As3, Fe, Mn, S — Phase 2
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Raw Water Quality: As3/As=48/48, Fe=1200, Mn=42 ug/L



As3, Fe, Mn, S, Iron Bacteria
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Raw Water Quality: As3/As=80/80, Fe=1170, Mn=216 ug/L



As3, Fe, Mn, S, Iron Bacteria
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As, Fe, Mn, U, Ra, Rn - Phase 1

Problem Set-UP (BIRM Tank became radioactive)

Treated Water to Faucets

Sediment
Filter y T . 1 r.._l ]
N\ T WATER — ANION Neutralizer

N — Radon BIRM SOFTENER RESIN
to the
QOutside TANK
Air CATION
RESIN
with
4 I Carbon
Air Layer
PRESSURE Pump
TANK ' SALT
Water TANK
From RADON For Regen of
Well AIR RAIDER Water Softener

Raw Water Quality: As=26, Fe=190, Mn=3, U=650 ug/L,
Gross Alpha=800, Ra224=30, Ra226=26, Ra228=3, Rn=90,000 pCi/L



Consider investing in a Micro R/hr Meter
/




As, Fe, Mn, U, Ra, Rn - Phase 1

Problem Set-UP (BIRM Tank became radioactive)

Treated Water to Faucets

Sediment
Filter y T . 1 r.._l ]
N\ T WATER — ANION Neutralizer

N e — Radon BIRM SOFTENER RESIN
to the
Qutside TANK
Air CATION
RESIN
with
4 I Carbon
Air Layer
PRESSURE Pump
TANK ' SALT
Water TANK
From RADON 400% 300* For Regen of 325* 1900*
Well AIR RAIDER Water Softener
* Micro R/hr

Raw Water Quality: As=26, Fe=190, Mn=3, U=650 ug/L,
Gross Alpha=800, Ra224=30, Ra226=26, Ra228=3, Rn=90,000 pCi/L



BIRM Media Analysis
After Water Exposure

June 2009:
Radium: 1,200 pCi/g
Uranium: 68 pCi/g

July 2010:

Ra226: 1,617 pCi/g
Ra228:. 53 pCi/g
J234. 43 pCil/g
J238: 31 pCi/g




BIRM Micro R/hr Readings

Micro R/Hour in Disconnected Tank of BIRM
After Exposure to Radium, Uranium, and Radon
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Other Manganese Oxide medias are likely to be affected
by radium similar to what we have seen with the BIRM.

NJDEP is also seeing elevated radium in Greensand
used with water containing radium.

Warning labels may be needed for this type of media.

Do not use with water
that contains radium.

Using this media with water that
contains radium may create
technologically enhanced naturally
occurring radioactive materials that
may be a hazard.




As, Fe, Mn, U, Ra, Rnh — Phase 2

Treated Water to Faucets

T
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Raw Water Quality: As=26, Fe=190, Mn=3, U=650 ug/L,
Gross Alpha=800, Ra224=30, Ra226=26, Ra228=3, Rn=90,000 pCi/L




Video Presentation

Click outside the text box on this page to start a two-minute
video showing measurements of MicroR/hr readings on water
treatment system tanks.

You may be asked to “Trust” this file. After “Trusting” re-click
the page to start the video.

Depending on your computer’s speed, allow up to one minute
for video to start.

After the video, advance the slide presentation using the down
arrow.




USGS Staff Collaborating
With Raw Water Sampling




Ra, Rn, U, Mn

Treated Water to Faucets
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Raw Water Quality: As <1, Fe=ND, Mn=50, U=5 ug/L,
Gross Alpha=50-112, Ra224=3, Ra226=16, Ra228=3, Rn=3,400-5500 pCi/L
Total Ra = 21 pCi/L

* Micro R/hr




Radon (3,400-5,500)

MNews Systermn Installed approx 12062010

(Fa Calib Meter) " * *
Data Micro Rihr B2011 201772011 372011
Mew VWWater Softener 18 15 13
20 18 16
18 14 14
15 10 10
é Carbon Tanlks #1 140 120 100
1500 1000 400
250 GO0 100
a7 00 20
Carbon Tank #2 25 18 18
4 30 47
32 18 35
18 13 10
E Wall BEehind Tank 130 160 120
Closest Chair #1 17 14 4
Closest Chair #2 11 & ¥
Closest Chair #4 i & &

Closest Chair #4 b 5 il



3

2

The tréatmeht

| system to remow
\ [fjradon Is too close to_;
I8 the living space




Ra, Rn, U, Mn

Treated Water to Faucets
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Raw Water Quality: As <1, Fe=ND, Mn=50, U=5 ug/L,
Gross Alpha=50-112, Ra224=3, Ra226=16, Ra228=3, Rn=3,400-5,500 pCi/L
Total Ra = 21 pCi/L



Uranium-238 Seeking Source of
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May be Found in a Well Near You

Along with Arsenic, Iron, and Manganese.:
Sodium, Lithium, and Boron

The last two are very difficult to treat.



Take Home Messages

Characterize the water (As, Fe, Mn, Gross Alpha, Ra, U, Radon).

For As, Fe, and Mn, use oxidation systems (Chlorine, Air, and/or
MnO, media) for more efficient and cost effective treatment, BUT
not in the presence of Radium.

If Radium is present, remove it first with a cation water softener.

If there is Radon in the water, keep GAC away from living areas or
use aeration to remove the Radon.

Look out for unaccounted for Gross Alpha.
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