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A Word about the Results
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general observations. Since variations in rainfall and streamflow affect measuregménimportant

not to over interpret the results at this stage. Multiplears of data will be a betteeflection of the

ranges associated with each stream segment monitoring location.

Purpose

The Salmon River Watershed Partnership initiated a volunteer stream sampling progransumimer

of 2013 anchaveconducted a secondhird and fourthyear in the summes 0f2014 2015and 2016.

The purpose ofmulti-year sampling is to help establish baseline data for future comparisons. Collected
data willbe used to ascertain seasonal ranges and-kngn trends. Summer represents anicularly
stressful time for stream inhabitants. Higher water temperature with lower stream flow reisulibsver
dissolved oxygen levels. Additionally summer rain events can be intelesatingstream temperatures
and depositing whatever pollutantspicks up along the wayinderstanding baseline conditions allows
us to set realistic goals to protect the river system.

Watershed

The Salmon River Watershed is approximatd square miles and is comprised of land afiean the
ten towns of Bolton, Colester, Columbia, East Haddam, East Hampton, Haddabron, Glastonbury,
Lebanon and Marlborough. The rivers and streams in the watershelighty prized as fish habitat and
it remains one of only two watersheds still stocked by the DBESalmon fryThe towns in the
watershed have all demonstrated their commitment to protearface and groundwater, especially
within the Salmon River Watershed.

Equipment and Parameters Sampled

Two Extech handleld instruments (ExStik® EC500 & ExStik® DO600) were gséldctdata. The
instruments were calibrated at the beginning of each sampling day and werealismated at a lab at
the beginning of the season and again half way through the moniteeagonData was collected for
temperature, pH, dissolved oggn, conductivity, total dissolved solidad salinity. Field monitoring was
generally conducted between 8aftDam on days noted.

Sampling Points and Duration

Sampling points were selected to collect data on main stream segments throughowatbeshed.
Access to sites was a consideration as well as establishment of two separate tiviess The same
northern route and southern route were sampledathfour summers (20£2016) Streams in each
route were sampled the same day every week at approximakhelysame time foten week periods.
Sampling locations are shown on the map on the following page.



Limitations

This data collection and reporting is intended for general management purposes. Constituents such as
temperature and dissolved oxygen changeotighout the day so results do not necessarily reflect the

full range spectrum. Further, all constituents may be affected by rain events or other discharges to a
stream system and depending upon the timing of sampling the results may or may not felty tied
complete impact. Even short duration changes however can be of significant concern to aquatic life.

Monitoring is conducted by volunteers. Training is provided by the watershed coordinator. As with any
stream monitoring effort both human error areuipment malfunction can result in errors in data.



1 Salmon RiveWatershed Monitoring Points
¥ =

S Mansfiel
\‘\_ i ( ¢
S g L
Manchester \ Coventry
Bglton
East Hartford
s @
oA
X
\ % Andover
\ Y S=
\ YS ¢
\ J ¢
. ¢ \
S \ |
\ /
i\ § N Q
¢ A b
Glastonbury . Columbia
| ) ks \
| (A N A0
N\ AN )
N N A {
\ . N N\
\. 3 |
~— l/'/ \ \«
2 / &l Hebron
/ L H J
X XD / (
/ L \ \ ),
/ % A ¢
\ ) | ) a7
\ ( '\\ N N
{ Iy \ {
\\\ \\\ K\ K‘l’ \\_) /3
\ \ \ \ N
\ \  Marlberough | \, ) Lebanon
\\ \ \‘ . N \\i/ (&
\\ \ "\‘ W 3 :‘r
NN -\ N (»E
Portland
\ A i { \ ) \ \ 3
YV Ea t Hampton [0\ N / + N J LN :
/‘ N/ \ .\ ¢ Colchester N ) { %
{ s ‘ A\ Wi D | { A
7 \\ %7 7-Dickinson Creek| J e \ NS
2 ( '\ \ .~
hY ()ﬁ :\ \ ‘_ 7 k% \\R
{ \ ' D)
S (S i % \ U~
L N {
\\( / / )
{ / : \!
Middletown \ il L
- \ 5 )
a 174
.
{
]
d f
[ 10-Pine Brook /
\ AN H m |
) ,‘ & East Haddal Salert,
¢ =
Haddam ! 1 >

This map is intended for planning and educational purposes only. The accuracy at any given location cannot be gua|

Parcel and Open Space information was collected from each municipatikground data sources include CT DEEP and
UConn CLEAR.Map created by Emily Wilson, UConn CLEAR, emily.wilson@uconn.edu.




Streamflow Graphs are generated from data collected at the Salmon River Gagin
Stationjust south of RT 16. It is helpful to compare monitoring results to better
understand some of the variations noted.
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Water Temperature
Why is temperature important?*

The rates of biological anthemical processes depend on temperature. Aquatic organisms from
microbes to fish are dependent on certain temperature ranges for their optimal health. Optimal
temperatures for fish depend on the species: some survive best in colder water, whereas atfers p
warmer water. Benthic macroinvertebrates are also sensitive to temperature and will move in the
stream to find their optimal temperature. If temperatures are outside this optimal range for a prolonged
period of time, organisms are stressed and can @iemperature is measured in degrees Fahrenheit (F)
or degrees Celsius (C).

For fish, there are two kinds of limiting temperatures the maximum temperature for short exposures
and a weekly average temperature that varies according to the time of yeaharide cycle stage of
the fish species. Reproductive stages (spawning and embryo development) are the most sensitive
stages. Table 5.5 provides temperature criteria for some species.

Temperature affects the oxygen content of the water (oxygen levels bedower as temperature
increases); the rate of photosynthesis by aquatic plants; the metabolic rates of aquatic organisms; and
the sensitivity of organisms to toxic wastes, parasites, and diseases.

Causes of temperature change include weather, removahadisig streambank vegetation,
impoundments (a body of water confined by a barrier, such as a dam), discharge of cooling water, urban
storm water, and groundwater inflows to the stream.

Table 5.5-Maximum average temperatures for growth and short-term
maximum temperatures for selected fish (*C and * F)

Species Max. weekly average | Max. temp for Max. average Max. temp. for embryo
temp for growth survival of short weekly temp. for spawningib)
(juveniles) exposure spawning {a)
(juveniles)
Atlantic salmon 20°C (68 °F) 23°C (73 °F) 5°C (41 °F) 11 ®C (52 °F)
Bluegill 32°C (90 °F) 353°C (95 °F) 25°C (77 °F) 34 °C (93 °F)
Brook trout 19 2C (66 °F) 24 =C (75 °F) 9 2C (48 °F) 13 °C (55 °F)
Common carp — — 21 =2C (70 °F) 33 °C (91 °F)
Channel catfish 32 =C (90 °F) 35°C (95 °F) 27 =C (81 °F) 20 °C (B4 °F)
Largemouth bass 32 =C (90 °F) 34 =C (93 °F) 21 =C (70 °F) 27 °C (Bl °F)
Rainbow trout 19 2C (66 °F) 24 =C (75 °F) 9 2C (48 °F) 13 °C (55 °F)
Smallmouth bass 20 =C {84 °F) -— 17 2C {63 °F) 23 °C (73 °F)
Sockeye salmon 18 °C (64 °F) 22 2C (72 °F) 10 2C ({50 °F) 13 °C (55 °F)
a - Optimum or mean of the range of spawning temperatures reported for the species
b - Upper temperature for successful incubation and hatching reported for the species
c = Upper temperature for spawning (Brungs and Jones 1977)

*Excerpted from Volunteer Stream Monitoring: A Methods Manual, ERAB3-003, November 1997

http://water.epa.gov/type/rsl/monitoring/stream index.cfm
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Quick SummaryOf primary note on the lower watershed was Pocotopaug CGrebichhad

consistently lowetemperature the summer of 2016 than the three previous summers. Streamflow was
also notability lower, which may have meant thie water in the stream was primarily groundwater

flow rather than a combination of groundwater and surface flow from the lake.

On the majority of streams sample@mperaturescontinued to climb through the summer until about
mid-August,where they coled, most likely in respose to cooler air temperatures. They rose again, but
started to come back down near the end of the monitoring season. Temperatures in the ten week
monitoring period did noexceed 24C

Please NoteVariations inweather,rainfall and streamflow from one summer to another can account
for differences in measurements which is why multiple years of data are important.
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pH
What s pH and why is it important?*

pHis a term used to indicate the alkalinity or acidity of a substance as ranked on a scale from 1.0 to
14.0. Acidity increases as the pH gets lower.

pH affects many chemical and biological processes in the water. For example, different organisms
flourish within different ranges of pH. The largest variety of aquatic animals prefers a range&06.5

pH outside this range reduces the diversity in the stream because it stresses the physiological systems of
most organisms and can reduce reproduction. Low aiHalso allow toxic elements and compounds to
become mobile and "available" for uptake by aquatic plants and animals. This can produce conditions
that are toxic to aquatic life, particularly to sensitive species like rainbow trout. Changes in acidigy can b
caused by atmospheric deposition (acid rain), surrounding rock, and certain wastewater discharges.

The pH scale measures the logarithmic concentration of hydrogen (H+) and hydroxiil@e(@Hwvhich

make up water (H+ + QR H20). When both types of is@are in equal concentration, the pH is 7.0 or

neutral. Below 7.0, the water is acidic (there are more hydrogen ions than hydroxide ions). When the pH
is above 7.0, the water is alkaline, or basic (there are more hydroxide ions than hydrogen ionsheSince t
scale is logarithmic, a drop in the pH by 1.0 unit is equivalent tefal@iGncrease in acidity. So, a water
sample with a pH of 5.0 is 10 times as acidic as one with a pH of 6.0, and pH 4.0 is 100 times as acidic as
pH 6.0.

*Excerpted from VolunteeBtream Monitoring: A Methods Manual, EPA @#27-003, November 1997
http://water.epa.gov/type/rsl/monitoring/stream index.cfm

The diagram below shows pH ranges for types of watedaeneral ranges
affecting survival of various plants and animals
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Quick Summary:Gaps in data indicate instrument malfunctigeid measurenents for the summer of

2013 were generally higher than the subsequent summers, but within th8 6&nge Ranges for pH in

the summerof 2014 are generally within anticipated range of-8,5with the exception of two readings

in the upper route on the Jeremy River and Meadow Brook on JdlyRdsults in 2015 were all within
desirablerange. With the exception of Meadow Brook, which dipped below 6.5 for two readings, all pH
readings were within amtipated ranges for 2016 monitoring period.

Please NoteVariations irweather,rainfall and streamflow from one summer to another can account
for differences in measurements which is why multiple years of data are important.
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DissolvedOxygen
What is dissolved oxygen and why is it important?*

The stream system both produces and consumes oxygen. It gains oxygen from the atmosphere and from
plants as a result of photosynthesis. Running water, because of its churning, dissolves morelmygen

still water, such as that in a reservoir behind a dam. Respiration by aquatic animals, decomposition, and
various chemical reactions consume oxygen.

Wastewater from sewage treatment plants often contains organic materials that are decomposed by
microorganisms, which use oxygen in the process. (The amount of oxygen consumed by these organisms
in breaking down the waste is known as the biochemical

oxygen demand or BOD. Other sources of oxyg@rsuming OXYGEN REQUIREMENTS
waste include stormwater runoff from farmland orban mg/L

streets, feedlots, and failing septic systems. ;

Diagram showing the Minimum dissolved oxygen
requirements of freshwater fish.

Oxygen is measured in its dissolved form as dissolved oxygets
(DO). If more oxygen is consumed than is produced, dissolve
oxygen levels decline and some sensitive animals may move
away, weaken, or die.

DOlevels fluctuate seasonally and over al#sur period. They
vary with water temperature and altitude. Cold water holds
more oxygen than warm water and water holds less oxygen a
higher altitudes. Thermal discharges, such as water used to
cool machinery im manufacturing plant or a power plant,
raise the temperature of water and lower its oxygen content.
Aquatic animals are most vulnerable to lowered DO levels in
the early morning on hot summer days when stream flows are
low, water temperatures are high, draquatic plants have not
been producing oxygen since sunset.

&
-

*Excerpted from Volunteer Stream Monitoring: A Methods
Manual, EPA 84B-97-003, November 1997

http://water.epa.gov/type/rsl/monitoring/stream index.cfm

Diagram and facts information from the article
GCdzy Rl YSyillta 2F 9y AN
the Fondriest website:
http://www.fondriest.com/environmental
measurements/parameters/watequality/dissolved
oxygen/#1
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