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MMSD Gets TOO Much Salt

- —

225,000 Ibs ~110 tons of salt EACH DAY!

= 82,000,000 Ibs and 41,000 tons EACH YEAR!

90 Tons of Salt
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Little goes a long way!

1 tsp salt dissolved in
5-gal water equals 230
mg/L chloride — EPA limit

; | for chronic toxicity in
% streams
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Effluent Concentration Trend
u

MMSD Effluent Chloride Conc (annual average, mg/L)
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Source ldentification
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Competing initiatives
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Treatment Feasibility Study

* Consultant evaluated 8-options:
* Wellhead hardness reduction (reduce need for softening)
* Filtration to remove chloride: RO or EDR

* Triple-bottom Line Analysis

Alternative 2B Alternative 2C

Technology Options: Technology Options: Technology Options:
TP-2, BM-1. D-3 TP-2, BM-1, BM-3, D-3 TP-2. BM-1, BM-3, BM4, D4

tan




Treatment Feasibility

* Preliminary data:
* Capital costs: $80 million - $200 million
* Significant brine volume needs to be handled
* Equals ¥15% of what is treated
* Impacts construction and operation cost
 Operational costs range from $10m to over $200-million/year
* Challenging:
* Treating portion of flow & blending to maintain effluent quality



NOTE.

SITE PLAN LAYOUT I3 INTENDED TD PROVIDE RELATIVE SFACE

RECIWREMIENTS OMLY. MEMBRANE TREATMENT EQUNPMENT SHOULD

BE LOCATED IN CLOSE PROXIMITY TD THE EFFLLAENT BUILDWING TO ;
o a0 FACILITATE SLIP STREAM TREATMENT OF THE SECONDARY EFFLUENT
——] EVAPORATOR AMND CRYSTALLIZER PROCESSES MAY REQUIRE REMOTE

PLACEMENT DUE TO 5PACE COMSTRAINTS IN THIS AREA
SCALE: 1" = 80

LS.

ALTERMATIVES
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Filtration Building




Salt is Cheap, Easy to Use, Works

To Purchase Salt:

e S60 to $120/ton
e S0.03 to $S0.50/pound

Because of this, most people haven’t thought about environmental
consequences



Salt is Cheap, Easy to Use, Works

To Purchase Salt:

e S60 to $120/ton
e S0.03 to $0.50/pound

To Remove Chloride:

e Capital Cost: $2,300/1b to $23,500/1b
e Operating Cost: $500 to $6,700/1b

Because of this, most people haven’t thought about environmental
consequences



Source Reduction: Opportunities

* Salt Institute indicates 14,000 uses
* Impacts all water - not just wastewater

Road Salt Report - Madison
Dane County Public Health
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Source Reduction: Challenges

* Different kind of risk/lack of control

* New skill sets
* Collaboration
* Behavior Change
* Education/Outreach

* Non-traditional investment
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Sources Reduction Requires Understanding
Sources and Relative Contributions

M De-icing
M Plant / Septage/ Hauled waste
50% 17% m Background from wells
W Domestic Wastewater

W Industrial Input

W Softening
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MMSD/MWU - Water Softening Survey
* ~100,000 softeners connected to MMSD

1% 4%
9%

M Approx. Age
M 0-10 years
W 11-20 years
W 20+ years

= Unknown

29% 57%

® Not completed

Based on 2036 Surveys received from
Madison Water Utility




Water Softening Study

* Paired-basin study with diverse partnerships/funders
* How much chloride from softeners, how much controllable, how S
* Apparent chloride reductions:

* ~53%YV chloride in replacement area

* ~16%{ chloride in optimization area

4,
Hellenbrand sSg

.
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N Water Sacaacor [~
\\ Quality. water {11
Utility #~wi

better water. pure and simple.”




Achieve 20,000 Ib/day reduction?

* Replacement

* 53% | (of 0.58 Ib/day)
* 0.30 Ibs/day

* ~60,000 units

* Optimization

* 16% | (of 0.58 Ib/day)

* 0.1 lbs/day

* ~200,000 units
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Water Softening Study

* Report being developed:

* Includes sensitivity analysis for various parameters
* Criteria for new softeners

* Approach for improving softening efficiency

* Arizona Water Quality Association - Training Program
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Mini-Grant Program

* Examples:

* Residential OQutreach — Postcard

The Culligans HE

MMSD World's Smartest Water Softener
* Postcard: In 2-months, 28-softeners replaced  susvamswmmnea SAV:S:H ater Softene

. . . Culligan Y;hl Water 46% savings in operating costs

* Estimated reductions ~3300-lbs/year-chloride w5 g AVE WATER

* Rebate for Multi-family Replacement Units @ SAVE THE ENVIRONMENT
 Commercial reduction ~ 4600 Ibs/year - N7 Refersoce code MMSD and receive

Installation Credit of $100

chloride - buildings are part of larger complex wo21-223¢ i oot P s
* Insight:

www culligantotalwater com

Reducing Chlorides

pesaT SO
¥ PORGE PAX)

VADEON'W
PERVITND 580

* Outreach, I&E are powerful, incentives are Starts With You.
helpful, leverage collaborations/resources, we
still have many opportunities.

Ask how Culligan can help you
reduce chlorides.

C '.dli.’a—.



Road Salt Education Program

* Education campaign: WiSaltWise.com
* Fall training funded by partners:

* Roads/highways & parking lots/sidewalks
* 110 applicators trained

* Baseline survey of our customer communities
* Measure change over time

Brought to you by the WI Salt Wise Partnership:

e # public Health
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Homeowners

e — Salt Resources
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Using more salt doesn't make your stdewalks safer —
So, how many tons of salt is that? g SR

buikiings and carrodes vehicles, roads and bridges.
SQlt Goes Cnee you put sait down, St doesn’'t go away. Instead, It
' TAVes Mo our lakes and SIEQIMS, pUting our ogquarle
That many fons parmananty polirbes Beyond tl‘e

olmeat half a trilion goll sme of 'Wisconsin's watar. life at r'sk and endangering our (rEcivater resources.
. Pave ment Saltalso alters the compostion of soll, slows plant

That's m‘i @\,—C\D grown and weakans the concrets, brick and stone
about.. o E - hat make up Your home and garage. Ustng the right

52,500 21 B0 of sat maxmz [{ safey.
1-:hnn'4 clephants amountof 343t ma €3 Your famdly’s safery
& 00 3,630
Elue whales commercial sirplanes
And costa §3.204 per lane mils!
v L OLET WO Hand spreaders are
helpful, but if you
don't have one, aim
We coan all werh together to improws our zalt use! for a pattern like this.

Click below o ses what you can do.

= o

é}" It's understandable that you want to keep your home safe, ltf'-?ﬂﬂ_"taﬂ
Use less than sl S iak i VR ) DStct
4 pﬂ'l.l.l'ld.ﬂ + Pue-treat walkways with 3 small amoury of lquid delcer before the STorm il 1 prevert snow -
. . and Ice trom bullding up. DISsove salr Inwarm water unll sal o longer dissolves (or Take
S0ime from your water sohenar 1ank), and apply h'whth a wanering can Learn how to make a brine.



WISaltWise Handouts

WISCONSIN TAST
TLE TOO SALTY

-

i Makn Your
* g Ervironment | w
5 .

TAKE CHARGE">
OF SALT )

Take
Charge
of



Opportunities: Large Softeners

5000 grains/Ib-salt

Brine Reclaim

Triplex w/ Upflow regeneration
~50% salt savings




32% Reduction




Opportunities: Large Users/Industry

Hospital:
Replaced softening for cooling
tower with descaling system.

Eliminate salt and saved

5130 OOO/year in operati ng I Chart of Chloride Concentration during 2013
! January, 2013 June, 2013
costs. 3500

Industry:

Implemented maintenance
program for valves on brine
lines — reduced chloride 14%

UCL=2271

X=1418

Chloride Concentration {mg/L)

LCL=566

Industrial Permit:

Issued our first chloride-only o~
L. 1 17 33 49 65 81 o7 113 129 145 161
permitin 2014 Observation Over Time

g




Opportunities: Outside Assistance

* Hunter’s Curve Revisions

* Accounts for water-efficiency improvements

* May help encourage replacements for larger units
* Certification for salt-free softening systems

* Currently in WI, all softening systems have to meet ion-
exchange criteria

* Arizona Water Quality Assoc. - Training Program
* Water softener installers

Madison Metropolitan
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Multifaceted-approach with PPSR playing a major role

Leverage partnerships/collaborations

Likely to recommend investments in non-traditional areas:
* Water softener rebate, cost-share to industries, etc.
Communication/messaging will be critical

Sufficient Staffing

Look at regulatory changes that could play a role (site specific
criteria, different approach to calculating criteria, future
District SUO revisions)
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Final Thoughts

* Leverage Opportunities:
* Understand your sources
* Work collaboratively — joint “wins”
* Cooling Tower/Industrial options/Large Users
* Brine Reclaim >2-inch meter
* Develop softener criteria
* Training programs (applicators/installers)

* Investigate alternatives
* SUQ, Billing Parameter...

* This issue isn’t going away
* Treatment is expensive
* Groundwater levels increasing/water conservation

* Chloride impacts more than permitted wastewater facilities.




