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Terms Describing Salt in Fresh Water
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Points to Remember

Electrical Conductivity/Specific Conductance
measures dissolved salt concentration

SC does not tell you about specific salts (Nacl vs mgcly)

SC naturally varies 100 D200 ! S/cm in response to
precipitation, and 500 B 1000 ! S/cm with a region

Natural spatial variation (geology) may be more
Important than natural temporal variation (dilution
events)
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Why is Electrical Conductivity

Important to Aquatic Organisms?

| Electrical conductivity is a measure of salt
concentration P as ions, cations, anions

I Ambient salt concentration affects water
balance & ion inside the aquatic organism

Internal ion balance is important to normal physiological processes

| Potential mechanisms for salt toxicity not clear

Osmoregulation
- maintaining salt and water balance -
Salty Hypert_onic Isotqnic Hypotpnic Rain
solution solution solution
water water
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Osmoregulation

Ansorbs water through skin

Actively takes up ions

through gills \

Drinks little
water

- Movement of water
e MoOVEment of ions
Excretes dilute urine

{a) Osmoregulation in a freshwater environment

Loses waler through skin

Drinks ample
water

Direction of lon
movement
(Na' K*.Cl)

Excretes concentrated uring

Direction of water
movement

Excretes ions through gills

(b) Osmaregulaton in a saltwater envirenment
&"()""*+,-./01-23/*43/*05/4,-'65&46 TB'+/'[*. 9+-.0(*+' 9.7 R*16*0-0/0"-./1-2 9*. 9.7 9-'6+ 9+6,82-/*.9/"

Migratory fish must use
different physiological
mechanisms to survive in
(a) freshwater or

(b) saltwater
environments.
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Actively takes up ions

through gills
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Drinks little

wiater &= /

- Movement of water
e Movement of ions
Excretes dilute urine

{a) Osmoregulation in a freshwater environment

Loses waler through skin

Drinks ample
water

.

Direction of ion

movement
(Na' K".CI")

Excretes concentrated uring

Direction of water
movement

Excretes iuns through gills

(b) Osmaregulation in a saltwater environment
&"()""*+,-./01-23/*43/*05/4,-'658&46 TB'+/'[*. 9+-.0(*+' 9.7 R*16*0-0/0"-./1-2 9*. 9.7 9-'6+ 9+6,82-'/*.9/"

Most freshwater
organisms do not have
the ability to move from
fresh water to salt water

They can tolerate some
increase in salinity, but
have limited ability to
adapt to great increases

in salinity
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Long-term trends in annual mean water quality

measures in the Schuylkill River. Samples were collected from

1973 through 1996 by the USGS and from 1990 through 1999

by PWD. The location for USGS acquired samples is directly * % "

adjacent to the Belmont intake, depicted in Fig, 1. All linear I 1,2$ /& P(2# F,ll
trends depicted were statistically significant. Linear slopes and

associated s ics are included in the text. CQQ R

Increased salinization of fresh water in the
northeastern United States

Sujay S. Kaushal**¥, Peter M. Groffman*, Gene E. Likens**, Kenneth T. BeltS, William P. Stack", Victoria R. Kelly*,
Lawrence E. Band!, and Gary T. Fisher**

© 2005 by The National Academy of Sciences of the USA

A Drinking Water Supply to Baltimore, Maryland
= r Hudson River Valley, New York
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Fig. 1. Examples of significant, long-term increases in baseline concentra-
tion of chloride for streams and rivers of the northeastern United States. The
R? values are given for linear regressions. All streams and rivers are located in
rural areas but contain roads within their watersheds. (A) LMR0015 (Little
Morgan Run), MDE0026 (Middle Run), and BEA (Beaver Run) are sampling
stations for tributaries to Liberty Reservoir, a drinking water supply for
Baltimore. (B) Wappinger Creek and the Mohawk River are tributaries to the
Hudson River in the Hudson River Valley. () The streams in the White
Mountains drain into Mirror Lake; one is located near an interstate highway
in the Hubbard Brook Valley, and the forested reference stream is watershed
6 of the Hubbard Brook Experimental Forest (10).
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Road salt use is much greater than decades ago.
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Road salt use is much greater than decades ago.

That salt is contaminating our streams
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Road salt use is much greater than decades ago.

That salt Is contaminating our streams
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?ercent of roads in
7 o he US are snowy in
the winter months

Sy

million tons of salt
2 is used on average
every year.
This increases the chance of
corrosion on the under-body of a

tractor trailer because of bare
metal exposure.
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How much salt is too much salt?

AE

A'1&=,(D'8+$&,4(4(,41( 2%*&434

AF

!n##u#$

%$



244, 448*%(4'$1(1#b&"&18

<#4,(L,4-#*4,(.02=,

@.2Q

ZQc(3#21'$&18 @,lE'$(
X121 &K (
1E'1(2,40$14(&
ZQc(3#21'$&18

AG

Toxicity decreases with increased hardness
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Not all species are sensitive
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Toxicity increases with exposure duration
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Toxicity is less in cold water
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Salt Levels of Concern
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How much salt is too much salt?
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How much salt is too much salt?
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Conductivity Correlates with Degradation

157 sites, primarily in Schuylkill River basin
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Conductivity Correlates with Degradation

157 sites, primarily in Schuylkill River basin
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How much salt is too much salt?
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Points to Remember
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