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SWhatiareichlorides?
-

> Health Effects and foqcerns
> Chlorideés in the Environment

Managemen 8ptions

Recomméndations for the Future
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Whatiare Chlorides?
S Ghioridensithe negatively charged ion
rormedifrom the’'element Chlorine.
4
; onejofthe two components of
rock salt (sodium chloride)

: b
b &

> Not Naturally Occurring in the Region



Solirces of.Cl Iorldes

> ROdUISalt .
>Brine Waste fr‘i" Water Softeners
,:s_\l)rjr*‘)/dd\g'j uent
> Disinfe ctants 8 Ieaners
>Fertilizers

> Agricultural ﬁunoff
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Human'tiealth Effects

' -~
5 Chioridesiare notiregulated as a health

concern in drinking water

S USEPA‘recommends chlorides remain below
- 250 mgydiin drinking water due to the
unpleasant taste it may cause

> USEPA recommends that Sodium
(commonly associated with Chlorides)
remain below 20 mg/| especially for infants
and individuals with heart and kidney
disease
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Duiel Concerns
> Reported Skin Irritation (Dryness)

S lncreasenn Cormﬂgc‘y fﬁl_umbing and
- Fixtures g

I

> Reduced'Effectiveness of Water Softeners

\ =3 E
> Toxic to Vege gtion and Fresh Water
Organisms



The Hydrologic Cycle

Precipitzfon
Evaporation

e — " Ground-water fow

Natural conditions

Confining unit




The Hydrologic Cycle

Ground-water quality

Precipitation
Evaporation

Confining unit




Physiographic Provinces of Maryland and Delaware

B Appalachian Flateau
@ ‘Valley and Ridge

B Elue Ridge

O FPledmont

O Coastal Plain

— County Boundary




Occurrence of Ground Water in the Piedmont

Water Table Well #2
Dry Hole Hand Dug Well

Well #1
Stream Stream



Water Supply and Sewerage System

York County, Pennsylvania I
Baltimore County, Md.

/\/ Metropolitan District Line
5 Non Served Areas

A Water Treatment Plant
B Sewage Treatment Plant

Roughly 10 % or
80,000 Baltimore
County Residents
Rely on an Estimated
30,000 Private

Well Systems

es
URDL: Baltimore County Office of Planning (1:24000)
Roads: Baltimore Metropolitan chncu (1:24000)

. i lanning Districts:
Baltimore Metropolitan Council (1:24000)

Baltimore County Office of Planning
OIT - GIS Services Unit




sounty=-Wide Monitorinc
Prou am

SGround Water Management
3 rategy adoptec in 1992

& 1996 ‘V,Js! u_allty Report
completed for 100 wells

>2002 Fc;llow-up Report completed
for 50 wells



Water Quality Stud
Eindings

10906 of Wellsthad chlorides levels
r;ur were > 50 1 g/I

Hr_)J Live F! elgtlon between
Distance to Road and Wells with
Elevated Chloride Levels

> No significant seasonal variation



Data

Baltimore Ci

> Concentra "JJJ):ZiJJ"Ej loride in Streams
and'Reservoirsikias Doubled Over The
Last 30 Years ~

5 Concentrations of Chlorides Peak During
WinterrMonths, But Do Not Return to
Baseli avels in The Summer

> Since we Know Roughly 50% of
Streamflow From Ground Water;
Chlorides are Building Up in Ground
Water System



Morgan Run (MORO0040) Dry Weather Samples Chlorides
March 1982 through September 2012
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Liberty Reservoir Station NPA0042 at the Gatehouse Chlorides
All Depths (Generally 0, 10, near 55 & near 100 Each Date)
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Ashburton Water Treatment Plant Finished Water Chlorides

January 1964 through July 2012
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Ashburton Finished Water Sodium
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Montebello Finished Water Sodium
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Chlorides Concentration (mg/L)

Urban Stream Systems

Chlorides Concentration Gwynns Falls Tributaries Dry Weather
May 1997 through January 2006
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Chonide Cases /Complaints

250/—1000 mg/I)

e 1980=41990 5 cases
>1990'— 2000 4cases

920 , 01'0 54 cases

52010 — 2012 20 cases



Exampled: Parkton Area
e

-
> 47)Residential|Wells Are Offered Sampling
chl Yearfor'llandfill Monitoring

i ‘o:*_i: WeEllS w’:!ﬁ thin 100 feet of either a
State Rd'(York Rd) or I —83. None
downgrac t,of Landfill

> 16 of 26 (60%) of Wells Sampled had
Chlorides > 250 mg/l in 2006-2007.
Highest level = 830 ppm



0 1125 225 450 675 900
; e Fee
Parkton Landfill Area e t ‘

. 1 inch = 300 feet
Ch\ovrideg 9wee 2004
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EXainpier2: ;J tVaIIe

> 14awellsisampl =:J Lu 2003 based on a
- complaint
B v
8% had chior dﬂblevels > 250 ppm

| =

> Highest cor icentrations at I-83
Interchange with Shawan Rd



SHAWAN AT HUNT VALLEY
Baltlmore County, Maryland
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Road Salt Usage in Baltimore County

Tons of Salt
Est. Lane Miles Tons of Salt Applied by  Est. Lane Miles Tons of Salt
Fiscal Storm  Maintained by  Applied by SHA/Lane Maintained by Tons of Salt Applied by BC/
Year Events* SHA SHA Mile/Event BC** Applied by BC Lane Mile/Event
2000 6 1558 31931 3.4 6400 41668 1.1
2001 6 1558 26741 2.9 6430 47051 1.2
2002 2 1561 14128 4.5 6465 24105 1.9
2003 15 1561 59054 2.5 6517 102042 1.0
2004 10 1561 47420 3.0 6537 73380 1.1
2005 10 1561 40804 2.6 6567 72232 1.1
2006 4 1561 22878 3.7 6587 33947 1.3
2007 7 1561 37697 3.4 6615 62858 1.4
2008 7 1561 30901 2.8 6640 47806 1.0
AVE 7.44 34617 3 56121 1.2

* According to SHA data
** Lane Miles Estimated by Multiplying Linear Road Miles by 2.5



Tons of Salt
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-)Oveall State applies 60% of total

(90,000 tons of road salt/yr)



Water Sor eners

SAssuming 15,000 S ystems in BC
P . _/JJJIJJ 501 _).):)E /Ma‘lth
4,500/ Tons of Salt/Year

= 5% o "' c a# Road Salt Applied
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HowieiMandge Chlorides

ot
——-

il
SRemove FromWater Using Reverse
OsmosiSi(Very Inefficient)

. v il
- >DrlllNew Well
> Educate Residents /Encourage

Alternative Water Treatment
Options



Probiems Related to R/O
1 raaita_r- nt
SHigh Cost ($10 K - $15 K)

>Very dneifficient (1-3 gallons of
- wastéwater for each gallon of
cle water)

.

> Poses Hi{draulic Capacity Concern
for Septic Systems



Challenges/ Needs
for the'Future

Sinitiate Study'to Verify Extent of
Chiorides Problems

>Look at ‘J‘Jg to Minimize Road
Salt Usage

A

> Educate Residents /Encourage
Alternative Water Treatment
Options



