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Millville Water Treatment System

* Chlorine oxidizes most dissolved Fe + some Mn which is
then captured by 18” of greensand filter (GSF) media

well

|

Bag filter
(sediment)

—

add chlorine

greensand
filter (Fe + Mn)

v

10,500-gal
storage tank

online chlorine
— monitor (want
~0.2 - 0.6 ppm)

* The chlorine creates a manganese dioxide coating on the
GSF media that adsorbs the remaining dissolved Fe/Mn
and allows it to be oxidized by chlorine over time
(especially important for Mn)

* Well pump runs based on storage tank levels (at ~6 gpm)

corrosion control -
raise pHto 7.0 - 8.0
with Na,CO;, also
add PO, and Si

p—]

Pressure
tank

uv

disinfection

Finished water
to building

* Chlorine in GSF effluent is
monitored continuously.
Normally desire a chlorine
residual of 0.5 to 1.0 ppm,
but lower levels are used
at MES to minimize DBPs

* Want [Mn] £0.015 ppm
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Manganese and iron

GSF Effluent vs. raw water Mn (mg/L)

A GSF effluent A

® raw water
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s 13 of 14 samples for Mn since Mar.

2023 have been non-detect (< 0.02
mg/L), including all since June

Greensand Filter Effluent - Total Iron (mg/L)
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s All 14 iron samples since March
2023 have been below the SMCL
of 0.3 mg/L



Iron in raw well water

Raw well water total iron (mg/L) ]
50 Total iron (mg/L)
A Greensand Filter
40 Date Raw well water
Effluent
30 A 8/24/23 18.7 0.26
* A
A A 9/5/23 16.2 0.10
20 A AA A A s
A A A %‘ A
T A ?f“f“‘ A, 10/16/23 11.7 0.11
A A
Yis u Iy ﬁi 11/13/23 29.8* 0.10

0
1/1/14 1/1/16 1/1/18 1/1/20 1/1/22 1/2/24 *2nd highest value in 10 years
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Total Organic Carbon (TOC)

Total Organic Carbon (mg/L)

—$=Raw water TOC

eP=Finished water TOC

Feb-19 Feb-20 Feb-21 Feb-22 Feb-23 Feb-24

% 11/13/23 raw water
TOC result was highest
in years at 17.4 mg/L
(maybe the highest
ever?)

**TOC is measure of
natural organic matter,
a precursor to DBPs



2023

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov

Haloacetic acids (HAAS)

HAAS (ppb)

DBP-1
23
249
110
126
46
140
22
31
18
41

42

DBP-2

115

44

43

42

s* HAAS5 violations in recent years
resulted in Public Notices

s* Compliance sample results in July —
November all good for HAA5

* MCL= 60 ppb, based on Locational
Running Annual Average (LRAA)

**» Site DBP-1 is the bathroom next to
room 111, and DBP-2 is Room 322

» Additional experimental data being
collected, some with higher results;
conclusions to be provided later



Haloacetic acids (HAAS)

HAAS5 (ppb; MCL =60 ppb for LRAA)

Site 8/24/23 9/5/23 10/25/23 11/1/23
GSF #1 effluent 49 123 79
GSF #2 effluent 38
storage tank effluent 49 30 29
DBP-1 (near Rm. 111) 31 18 41
DBP-2 (Rm. 322) 43

s Storage tank effluent < GSF effluent
s Storage tank effluent =DBP1 and DBP2

11/13/23
67
64
30
42
52



Total Trihalomethanes (TTHMs)

2023
Jan

Feb

Mar
Apr
May
Jun
Jul

Aug
Sep
Oct
Nov

TTHM (ppb)
DBP-1 DBP-2
14
158
115 113
109
95 93
76
161
97 91
113
57
56 60

s Compliance sample results were
better in October and November

** MCL= 80 ppb, based on Locational
Running Annual Average (LRAA)

** Site DBP-1 is the bathroom next to
Room 111, and DBP-2 is Room 322



Total Trihalomethanes (TTHMs)

TTHM (ppb; MCL =80 ppb for LRAA)

Site 8/24/23 9/5/23 10/25/23 11/1/23 11/13/23
GSF #1 effluent 35 55 48 31
GSF #2 effluent 27 40
storage tank effluent 84 49 56 57
DBP-1 (near Rm. 111) 97 113 57 56
DBP-2 (Rm. 322) 91 60

s Storage tank effluent > GSF effluent
s Storage tank effluent =DBP1 and DBP2



Worst-case experimental data

10/16/23| 10:33 10:48 12:38 12:59
HAAG GSF #1 effluent 53
GSF #2 effluent 202 90
(ppb)
storage tank effluent 61
TTHM GSF #1 effluent 42
GSF #2 effluent 131 712
(ppb)
storage tank effluent 105

** When well pump shut off on 10/13/23 the filters had
2.3 ppm chlorine residual; then no flow for 3 days.

** 1t sample at 10:33 on 10/16/23 was taken 10 minutes
after starting well pump/GSFs, so was water that had
been sitting above the greensand media on the top of
the GSF tank for previous 3 days.

ooooooo
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PFAS-6

Finished Water PFAS-6 (ppt)

30
25
MCL = 20 ppt (quarterly avg.)
20 -+ pm— — - e —
A A
15 A A A A A A
a AT A aa "
A A A
10 A
&
5
0
12/1/21 6/1/22 12/1/22 6/1/23 12/1/23

* PFAS = per- and
polyfluoroalkyl substances

% 24 samples with no MCL
exceedance

+ Last 12 months averaged
12.2 ppt with maximum
15.0 ppt

** Most systems are not
required to sample monthly

** PFAS-6 is by far the largest
analytical expense for the
water system

+* Cost for PFAS-6 analysis is
currently $700/mth for one
sample plus a field blank

(58,400/yr)



Present status at Millville

Fe/Mn removal excellent
HAAS and TTHM levels good
Water demand is very low

Had one day of color in GSF effluent in
Oct.; was promptly brought under control

Changed greensand filter strategy in Qct.
and stopped creating much demand; just
let the system run as needed and not too
much at once

Considering alternatives for chlorine feed
automation and/or remote control

Thank you to Scott, Matt and Denise at
MES for their help

* McClure Engineering expected to start soon
for treatment plant assistance

e Millville missed the potential opportunity for
USEPA Office of Research & Development to
use MES water as a case study on PFAS.
treatment, which would have helped with
DBP reduction also.

Introduction

& EPA's ORD is conducting a
technical assistance project to
help communities determine
the most cost-effective e
approaches for removing g
emerging contaminants (EC)
from drinking water.

The initial focus is on PFAS,
but other contaminants will
be considered, such as
lithium; manganese; and
1,4 dioxane,

Approach

& Partnering with systems that are piloting, running
2 fullscale emergency treatment unit, or have
installed a permanent full-scale unit,
Working with systems that are contemplating
residuals treatment, specifically,reverse osmosis
concentrate, granular activated carbon
feactivation, and ion exchange regeneration,
Optimizing treatment approaches with systems
and developing a national database of

Spproximately SO systems so that ail utilties
€an benefit,

-

EPA is looking
for additional
communities!

Nicholas Dugan and Thomas Speth
Office of Research and Development (ORD)

Community Benefits

7 EPA-funded evaluation of the performance and operation of
Your EC treatment system,

* EPAwill pay for bottles, shipping, training, and analytical costs

All sampling results will be shared with the community.
Results will be used to provide suj
a pilot system) and long-term

ipport for design (if evaluating

Specific Needs/Criteria/Prioritization

What's needed from a prospective community

1. Engage in a long-term sampling project for at
least one year.

2. Collect samples after initial training.

3. Share water quality, design, cost, and

EPA will pay for the residual treatment pilot systems, and in
fare cases, the primary treatment pilot systems,

7 Tools, apps, and informational

8uides on the design,
performance, operation,

and cost of EC treatment systems.

* The tools and apps will be trained wi
community’s system for increased a
optimization evaluations,

Ith the data from your
ccuracy for further

* The tools and apps will allow

your utlity to see what other
utilities have done,

¥ Direct access to EPA/ORD technical experts,

(1 A connection to other £pa

technical assistance programs
(DWSRF application suppo

", final design, AWOP, etc.),

1 Depending on your state, ability to use the results for
compliance sampling,

© An collab

publications, including materi

on ions and
al for your community,

data with EPA,

Water quality criteria for system selection

4 Sites with relatively high PFAS/EC concentrations,
4 Sites that have different concentrations of wate

Quality constituents (e.g., TOC, sulfate, nitrate,
Pphosphate, chloride),

$ Willpricritize systems with co-occurring
contaminants (e.g., nitrate and cyanotoxins).
General system criteria for system selection

4 Address unique residual stream issues/concerns,

¢ Start sampling at initial system startup or
immediately following media replacement

4 Media columns with a
(preferred) to resolve
to media changeout.

vailable mid-point sampling
breakthrough curves prior

¢ Will prioritize small and/or underserved
communities, including non-transient non-
community water systems (e.g., schools and
hospitals), but wil consider larger utiftis if they
offer unique water quality conditions.
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MassDEP

e 2023 Quarter 3 had MCL violations and a
Public Notice for excessive HAA5 + TTHM

e 2023 Quarter 4 results:

v'will have MCL violations and a Public
Notice will be required for HAA5 + TTHM

v'will NOT exceed the OEL (Operational
Evaluation Level) for either HAAS or
TTHM at site DBP2

v'will LIKELY NOT have an OEL exceedance
for HAAS at site DBP1

v’have a SMALL CHANCE to NOT have an
OEL exceedance for TTHM at site DBP1
(need <47 ppb in December, while
recent results were 56 ppb)

MassDEP’s + BMRSD’s narratives about
the water quality remain unfounded
» Springfield’s 7/7/23 Public Notice for a
HAAGS violation: “Customers may

continue to use and consume the water
as normal.”

e EPA’s Drinking Water Workshop: Small
System Challenges and Solutions

MassDEP informed me via phone that
they won’t allow Millville to use an
operational approach for solving the DBP
issue (“already tried that and failed”), and
that a capital project would be required
in an upcoming violation notice. They
prefer a pipeline interconnection with a

neighboring water system.
13
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