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What Is The water

monitoring toolkit?
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How to use the water

monitoring Toolkit

This toolkit was developed to support volunteer monitoring programs, coordinators, and partners in
*SE VPSZ v]JvP SZ ]|E Ju% SX he 8§Z]e % P 8} S Eul]v AZ] Z €& *}pE

lJuupv]dC }vv Yiv Z E

r Ve

/| A VS S } | v } A A tool that links common
< - N community water concerns to the
AZ S S } u } \' ] S } parameters that can help monitor

and understand those issues.
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/] A vs é} |V} A Easy-to-understand resources that
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they relate to watershed health.
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from local monitoring to broader
decision-making.
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Community Connection Chart
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Connecting to Monitoring

Basic Indicators

E °*u 00 V]u 0 g Z < Jve SeU upes o°U v

}1©tu }( Y]+ }(A S EU o]l E]JA E+ }JE «SE ueX d.

Jo]Y « 3§} 0 AJS§Z % }oouY}v 00}A]JVvP pe 3} o Ev
v AZ] Z vl]u o E % E * viX

JeeJoA KAECP v

dZ]e S oo pue SZ u}lpvs }( }ECP v P c ul&E }E ]
v }3Z E <p Y vVv]u oe v §Z]s }ECP v 8} E §Z ;
}( J+*}0A }ECP vU [§—« +]PV 8Z & 18 V *u% %) E
§Z § VA]J]E}vu viX

dZ %, }( *3E u ] §Z ]
}us }( vVIEuUu o E vP (}J&E 8Z +3E u Aloo
o]A]JvP 3Z E X

§ E 8 U% E SUE & 00e pe Z}A Z}5 }E }o 3Z A :
00C P} » u% v }Av §ZE}uPzZ}us 32z C &

v SE v e]vIpuE oJusd X }o ASE v Z})c
A S U ul]JvP Z]PZ 8 u% @& SPUE * pvep]s o

du@E ] ]8C & oo pe Z}A o E }E o}p C 3Z A 5§ E ]
]JESU oP U }E E]e G} YVP Jv §Z A § EU ]
SUE ] 18C Vv o} | epvo]PZ8 (EIU <pu Y %0 vSe v

Chesapeake o
Monitoring chesapeakemonitoringcoop.org

Cooperative




Connecting to Monitoring

Basic Indicators
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Connecting to Monitoring

Advanced Indicators
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Connecting to Monitoring

Advanced Indicators
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Water indicator Fact Sheets
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Benthic

Macroinvertebrates

What are benthic Why do we care?
macroinvertebrates? wY >
Benthic macroinvertebrates are small organisms Benthic species provide the _
§Z § o]A Jv v }v §Z 1}0O}u}( As &pv Yx}vdZ}GE Z oSZ@Ui>, o=
organisms do not have backbones and include aw Yy (3} A X &] m '%
insects, worms, molluscs, and crustaceans. birds, and amphibians all rel (e

on benthic organisms as a
How do we measure them? food source.

Sampling for benthic macroinvertebrates occursin =~ W}oopuY}v
wadeable streams and smaller rivers typically once  Benthic macroinvertebrates

or twice a year in the spring and/or fall. Organisms  are easily harmed by “
E }oo S C *YEE]|VP p% sz -§%E}ol@u\"(}h)%o]zl]\sz]
up and rubbing rocks, or disturbing habitats and %}oopuYIv E % E -
S Z]JvP vSZ] }EP v]eue Jv v SX orgarﬁléms}daﬁnot\(suﬁlve

$7 o U%o0 *U 3Z VEZ] % ]+ &
Vv luvE U ]8Z E Jv §Z .o }E §§tf&am%tecﬁ|th-

preserved and sent to a lab for analysis. Benthic Changes in stream hydrology,

sampling is typically done by a team with a minimum temperature, salinity, or

}H( §A} % EY ]% vSeX %0 , +‘§ vSZ] %O
Z o YA oC «u 00
_ s VA]E}vu v8 o }v ]

Equipment Cost Monitoring Time the course of a season are
Kick-net (Rocky streams), E G 8§ JvSZ Ju%ele]Y}v
&l o 1 vY. Y}v 8% 3-4 hours of a benthic sample.
order level
D-net (Muddy streams), :
&l o ] vY. Y}v §% 3-4 hours HOW 1S my Water?
order 'eVe' Healthy streams are home to an abundant and
rvsu > XS 1-1.5 hours diverse community of benthic macroinvertebrates.

to famlly/genus Ievel

Streams with fewer species and lower numbers show
%}IE E *3E u }v ]YiveX dZ % E -
of species can be used to calculate a stream

health score.

PLEASE NOTE:

dZ]e ( 8 *Z 5 %@E&}A] « Pv E o ]Jv(}EuU YIv }u
u E}VA ES & 3 U pus ulv]3}E]JVP ]V *% ]. o
ulE §]Jo usdZ}e v }ve] E Y}IveX
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dissolved oxygen

What is dissolved oxygen? Why do we care?
Think of dissolved oxygen (DO) as the “breath of life” <p Y >](
for our water bodies. Just like humans need oxygen Healthy oxygen levels are T .
S} ® SZ U .«Z v }SZ E <p Y vVv]u®p Vo (}E .*ZU %0 ews vilil(e
oxygen in the water to survive. Moving water mixes }3Z & <«<pu Y v]u o &{,ﬁ ’@
in dissolved oxygen from the air and from plants in  live and thrive.
the water that produce it through photosynthesis. _ .
Fish Kills
Low oxygen levelsspecially
How do we measure it? Jv 82 spuu EU v |] oo

. . and create unhealthy water

tjvio E YSE Y}v I]SU K % E} U }CFVu]pyqy.%O(}CgE u.% CﬁuCE- E]
probe are tools that can measure dissolved oxygen.
Oxygen levels can be measured at the surface of the Stream Health
water, where oxygen is usually higher, or in deeper Measuring dissolved oxygen
water, where levels can decrease due to biological helps us know if a water

YA]SC v o0 e« u]l]Z&]vP (E}u A]lv Ubedyi€Eabklo support a ‘
rain. Monitoring at the surface and in deeper water, vibrant ecosystem.
typically using a probe, provides a fuller picture of

}EGP v }v [Y}veX How is my water?
Per the EPA, good oxygen levels are generally
Equipment Cost Monitoring Time A uPl> }E& Z]PZ EX K v vl YA
}v ]Y}ve § 87 ]88 AZ E Clu[E u)
tlvio @ YSE Y}v §3 1 ulve % & +]S you may observe higher or lower values based on
) v ]YIve ep Z o 3 u% E SpHE U Yu
IV IA] 1w o %E} $$ 10ufi uJve % E +]3nd season. Consistently poor values can indicate

eS(E oo (0] Y VA E}vu vSeX
DpoY% & u § & $$E}  10uTi ulve % E *]8 (no  «u 1E}

Drii uPIl> HA uPl

PLEASE NOTE:

dZ]e ( 8 *Z 8§ %% @E&}A] « Pv E o ]Jv(}EuU Yiv }u
us A § & u}lv]S}E]JVP ]v *% ]. o} VYiveu C E «
usz}e v }ve] E Y}veX

I

Photo by the Chesapeake Bay Program.
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What is pH? Why do we care?

pH is the measure of acidity or alkalinity of water. cuY >](
The pH scale ranges from 0 (very acidic) to 14 The pH of water determines
(very all’<aline, or basiq) with 7 being neuf[_ral. the biological availability of
Z AZ}o %o, A op ]J* S Vv Yu ¢ *SEhutdefits, rhow much of '@ -

the previous value. Nutrients and other chemical those nutrients can be used W (e
substances can be toxic at pH levels outside of a C «<puY o]( X vC v
healthy range (6.5-8.5). water pH will be harmful to the

plants and animals living there.

How do we measure it?

pH is measured in Standard Units (SU) on a scale H outside_of the normal

(E}u itioX tZ v pe]vP }o}E]Ju sEL, cgnﬁea&gnof

strips, or an individual pH probe, pH can only t;e oouVivu Az] z }

u epu®& S SZ epuE( }(SZ AS CE%nl‘l%lﬁ(mb‘o | Y Estewater
UHMOY % E u S E % E} U %, Vv t%atnﬁr%plants

throughout the water column.

W}loopuY}v

Stream Health

Equipment Cost Monitoring Time Even slight changes in

pH can cause toxicity, ‘
Test strips $ 5 mins per site %}}E <«<u Y Z 0S8SZ

imbalanced ecosystems.

Colorimetric kit $ 10 mins per site . -
Individual probe $$$ 10-20 mins How is my water:
per site Normal pH ranges from 6.5 and 8.5, so any values
10-20 mins outside this range are concerning. Many states have

DuoY% @& u 3 E $$%E}

per site UYE *% ]. A S E <p 0]3C 3 v E -
Z vP « Jv v}ivrY o A S E A]3Z]v §Z]
Yoo }( v EvX

Acidic Neutral Alkaline

01 2 3 456 789 10 11 12 1314

PLEASE NOTE:

dZ]e ( 8 *Z 8 %% @E}A] « P v E o Jv(}EuU Y}v }u
UIV]S}E]JVP Jv % ]. 0o} Y}ve u C E <p]E u}lE
v }ve] & VY}lveX
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Temperature

What is temperature?

Temperature measures how much heat is present
in water or air. It naturally changes throughout the
¢ v &}
other indicators, like dissolved oxygen, and plays a
role in determining which plants and animals can
survive in the water. States use temperature, and
other indicators, to classify streams as coldwater or
warmwater to protect species and ecosystems.

How do we measure it?

Air and water temperature (measured in degrees
Celsius) can be collected using an armored
glass thermometer, a digital thermometer, or a
UHMOY % @E u 8§ E % E} X e<]JvPo
-uCE( ] }L v vipuPZ (}& -SCE
AS EACX/vY o E
vary with depth, so measuring at the surface and
deeper in the water is helpful.

u.

Equipment Cost Monitoring Time

Armored glass . . o1

thermometer $ Fulve % & ]S
Digital thermometer $ T uljve % E °]8

DuoY% E u § E $$E}

10uii uJve % E

Photo by the Alliance for the Chesapeake Bay.
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Why do we care?

<M Y > (

]+ E v8 «% ]+« Z A ]+ E vs§

tag

*jveX t 5 E S uke Gempdhaturetmedds, and

coldwater species are highly
e Ve]YA S8} eu 00 ]V
water temperature. Coldwater

*SE ue E -+ vVvY o (}JE
*UU%o W% })EYVP E E Y}v o
o ZJVP ¢% ] X

Changing Climate

Temperature is a key indicator

of climate change Tracklng e,y

U% E SpE LANE ™
and how

Vil S ZILIVP X

'UASCESUA)O

Ecosystem Health
In the Bay, layers can form when

warmer, fresher water sits on )
4G4
mixing, which can lead to low

§}% }( }o EU v
water. These layers prevent

]Je*}JoA }ECP vV v v P YA oC
+ § }eCeS u Z 0SZX

. How is my water?

IvY oAS§ e v §Z CU 8§ u% E 3
vary depending on the species and habitat; for
example, high temperatures can be harmful for
seagrass (Eelgrass, > 28°C) or low temperatures

% Z Eu(po (}E& .+Z ~"%o}© N8
/v vivrY o E U $8Z D] r 8o vY dd@
Assessment Protocol (MTAC) provides thresholds
(JE «5E u 3 uU% E SPE X t EuA §
should be < 32°C (90°F). Coldwater streams should
be < 20°C (68°F). State and local thresholds vary.

PLEASE NOTE:

dZ]e ( 8 +Z 8 %%@E}A] « P v E o Jv(}EuU Y}v }u
UIV]S}E]JVP Jv *% ]. o} Y}ve u C E «p]J]E u}E
v }ve] E VYlveX
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Water Clarity &

turbidity

What are water clarity Why do we care?
and turbidity? u Y >

t$ @ o E]5C v SuE ] ]13C «Z}A zEkar waterj@lopws sunlight
§} + SZEIUPZ A S EX tSE E o0 E|SG & & «pE %o VS"% e

of how far light travels from the surface of *U% %o} EYVP %0Z}8 }.@5 X
the water. Turbidity measures the amount of E U .ZU v }s8Z '@
cloudiness of the water, caused by material like organisms rely on clear water

sediment, plankton, and algae. to see the environment.

W}loopuY}v
How do we measure them? Zuvi+e 3( e Ju vs v
t$ & o E]SC ~ue ]+ u ~uE 3 «Znew@idhsfrom land can result
*0}Aru}AJvP Y o ¢]§ « C 0}A & ] v P in gbor water thatity and
Jvd} 2 A 8 & pvYo ]38 ]e v} o}vP CI:'mgth]tui}b.g.ty( S «}u
*]S U SE veo E v C Sp % .00 A]sZAéCEé}
measure clarity (cm). Turbidity is measured witha — Howy | | S mé/ water?
SUE ] ]SC § ¢35 I]S ~:dhe }E . o }oL EdheX

o E]JSC v SuUE ] 1SC u up&E
%o v JvP }v §Z =« 0]Vv]SCU A 387 EU
Equipment Cost Monitoring Time site. Poor water clarity values tend to be less than 45
vi¥u § B« ~iXdfn ueV P}} AS E o
61 vYu 8§ e ~iX0 ueX W}
values tend to be higher than 10 NTUs, while good
turbidity values tend to be below 3 NTUs.

Transparency tube $ 5 mins per site 5} } A
Secchi disk $ 5 mins per site

Turbidity test kit $ 10 mins per site

Turbidimeter/
Field colorimeter

533 5 mins per site

Photo by the Chesapeake Bay Program.

PLEASE NOTE:

dZ]e ( 8 *Z § %% @E}A] « P v E o Jv(}EuU Yiv }u

SUE ] 15CU us A8 €& ulv]s}E]JVP ]v % ]. o} °
§]Jo usdZ}e v }ve] E Y}veX

Photo by the Chesapeake Bay Program
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Bacteria

What are bacteria? Why do we care?

Bacteria are naturally found in our waterways. Human Health

Though most are harmless, the presence of certain  High bacteria levels in areas e

bacteria serve as indicators for other more harmful  \where people recreate -

pathogensEscherichia cofe. coli or enterococci could increase the risk of :
E }luu}v S €] SZ S o]A ]V SZ ¥RV P «vP ] | (E}u

of humans and animals and are present in feces. contact with the water.

High levels dE. colior enterococci mean harmful W}oouVYlv

bacteria could be present in the water. Bacteria in . . .

water can come from many sources, like wastewater, >tdden spikes in bacteria
PE] HOSUE 0 Euv}+U }E % 5 A »zV3ues gspgeiallyindry,

Wep 00C Z]JPZ E L E & Jv( ooU Az";’?atherécac%'..diil@eéo'drce

are washed into waterways. (y%‘\f.(} 0 0(!:1 §} y 'S ZCE }.I |
[ ] 00 [ ] [ ] [ ]

lines, or livestock manure
entering waterways.

How do we measure it?
Bacteria levels are typically monitored weekly from

May through September or monthly year-round, How is my water?

depending on the monitoring goals. Enterococcus . . . .

]J* » U%o0 ]v Y o B clissampledin W & sZ D]rsovY dE] Us EC -
VIVIY 0 A & BeX » U%0 » v u 'ﬁ&vd -gfy;%(}ﬁj.s} }qU iTA &hlitiu> ]« }L
using R-Card or Coliscan, or through lab analysis. uS}+ K}c@using a single value, but standards

E E] * u%o0 e+ & }oo & ]Jv &z varypy gtate, The use of averages is encouraged
grown in an incubator. Colonies are then countedto  AZ vV 0}}lJvP S & & Y}v o Z 0SZU
determine the number of colony forming units (CFU) S} CIHE S S [+ § E] Pu] o]v + (}
or most probable number (MPN) per 100 mL of Iv(}&u Y}vX

@ Poor @ Good

water, depending on the method used.

Equipment Cost Monitoring Time
R-Card 10 mins per site Sl (el r Enterococet
(E. colior enterococcus) $ 18 Z}YuE Jv u Y} >104 MPN/100mL SLn Pl
Coliscan Easygel $ 20 mins per site E. Coli E. Coli
(E. col) 2448 hour incubation >235 CFU/100mL <235 CFU/100mL
Lab analysis $$$ 5 mins per site

(E. colior enterococcus) 18 24 hour incubation

PLEASE NOTE:

dZ]e ( 8§ +Z 8§ %@E}A] « P v E o0 JV(}EuU Y}v }u
UIV]S}E]JVP ]V % ]. o} Y}ve u C & <p]E ulE
v }ve] & Y}veX
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conductivity

tZ § e
}v o YA]SC ] u
}v u S o sCE]]sC;U v

}Jv.8Z % @E o v }( ]Je+}oA
% EY 0 3Z S5 }u (E}u » 08
Uul}@& J}ve Jv 8Z A S EU 32
electricity. These ions can come from natural
*}uE U o]l &} I &
Zpyu v YA]Y X

How do we measure it?
Jv i YA]SC ] u uE
v¥u 8§ E ~..." ue pe]vP
v u YA]SC % E} }E

152 &

UMOY % @E u 8§ E % E} X /v Y o
can be measured throughout the water column
along with temperature, dissolved oxygen,

and salinity.

Equipment Cost

Monitoring Time
Individual probe $$ i1 ulve %o

DHOY% E u § E B$E} 10-71 ulve %o

Photo by Kertu Liis Krigul, CC BY-SA 4.0.
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v ]2’;1]0@%-“ oy v
}v u YA]SC ¢ Vel E }v

E Stseamveaithy A1 C

}v 1 YA]SCM Why do we care?
*HE }( Z}A A ooWAIGOEY }v

oY @ A S1@Z8Q% VAGST tv
ZIPZ & }v pu YA]SC 3Z v (E +ZA SVFEXYdZo]'-sC%o Me* v
J}veU }E& Y CUC Zoo (R uY }v
uvo& 0 *X] W& P
© & |wastkwater $reatment plants.

YA]Y

}((E (E}u
JJPZ tv p YA]SC v eS@E eo
JEP v]eueU Ju% YVP

CE %OE} HYlv v PCE}w e
« cJv }v u YAS

%0 VSe V

D euE]vP }v p YA]JSCU

along with other parameters,

helps us know if a water “
body is able to support a

vibrant ecosystem.

€ -1s How Is my water?

v u YA]SC Z VP ¢ % v JVvP }v §Z

*15, o]Jv]SC v Z e« ]+ (E vS SZE +Z}0 -

geologic features. Consistently high values that
are not related to local geology can indicate poor
}v ]Y}veveuy Z o v JVGUAE }( E} -

eSE e°(po <p Y VA]JE}vuU vEeX /v
E} | E}e]}vU A EC P}} }v u Y/
]* SC%] 00C 0 ¢ SZ v Al .. "l uX |

JvP A}uo P
0o A§ EU }v pu YA]:

ZlPz }v p YA]SC &
Al ...~ uX /v Y
discrete thresholds.
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A S E ulv]S}E]JVP ]v *% ]. o} Y}lve u C & «u]E
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Nitrogen

What is nitrogen? Why do we care?

Nitrogen naturally exists in both freshwater and <Y >](

*0SA S E ]Jv ]+ & vS Z u] o (}Eumnbreh¥edmitrdyen can result —

nitrate, nitrite_, and ammgnia. Total nitrogen includes in algal overgrowth and - e T
all forms of nitrogen available in the water. Through harmful algae blooms that (e ,_.\-J
the nitrogen cycle, it moves between the air, water, He .*Z l]Joos v S

v 0o]AJvP }EP v]eueX ]+ € v8 (JEZ* }§ ¥]1SEDRSCX
impact how plants and animals use it. Nitrogen is

ee VY 0 (}E %0 vE PE}AEZX W}loopY}v

High nitrogen levels in water
How do we measure it? Iv] § vuUSE] vS %
: . _ _ _ Excess levels of nitrogen
Nltrate_fand nitrite are typically monitored in Lvu v &z }eCo3
vivrY o E& - Vv % u uE Jv

<« . . r%ealthy and the food web
. 0 He]VP S ¢35 |]Se }E %}ES o0 wu %s E

forms of nitrogen, like ammonia and total
VISE}P vU E u}v]8}E v Y o EStream Health

§C%] 00C & «<p]E o Vv 0Ce]*X ENitlbgeR ivfoandao E

typically reported in milligrams per liter (mg/L) or unnaturally high levels in
micrograms per liter (ug/L). ( EYo]l E» v A «§ A
_ __ ) During storms, nitrogen-rich
Equipment Cost Monitoring Time stormwater runs from lawns,
( EueU v }A EG}A]JVP
Colorimetric kit $ 10-20 mins per site e A Ee VvV o %V o Ce3 ue
. . _ _ into waterways.
Field colorimeter $$ 10-20 mins per site
Lab analysis $$$ 5 mins per site HOW IS my Water?

E]JSE}P vo AoeZA ]+ EvVS SZE
SZ SC% }( V]SE}P v u}v]sS}E v (
salinity regimes and geological features. Naturally
occurring nitrogen amounts are higher in freshwater
than saltwater. For example, in a Pennsylvania
limestone stream, typical total nitrogen readings

are around 3 mg/L for a healthy stream. In a

Y o 8y ECU P}} 8}8 o V]SE}P v O
less than 1 mg/L.

PLEASE NOTE:

dZ]e ( 8 *Z 8§ %% @E&}A] « P v E o ]Jv(}EuU Yiv }u
j UIV]S}E]JVP Jv *% ]. o} Y}ve u C E «u]J]E u}E

WZ}8} C §Z oo]lv (JE «u Y Z +}uE DIV]SIE]JvRX] E Y}veX
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phosphorus

What is phosphorus? Why do we care?
Phosphorus naturally exists in both freshwater and <cu Y >](
*0SA S & Jv |+ & vs Z u] o (}EumbrehdedphdspRorus can

orthophosphate and total phosphorus. Phosphorus is result in algae overgrowth '@ )
Vv ee vY 0o VUSE] vs (}JE& oo PCE}AS‘OZhaMnfL@@@ngbmlSY}V m‘ M
] §Z S v pue .¢Z l]oo {ye
How do we measure it? disrupt the food web.

00 (JEU® }( %0Z}e%Z}EHU E U eufl Ooqu}q,o YvP

AS E e+ u%o * ]v 1©o0 X KCEsZ}%oZV}/Z/ Zy S Epe Jo JL V % E « v
measured in milligrams per liter (mg/L) or

at unnaturally high Jevels in
U] EIPE U* % E 0]3 E ~...PI>eU Hnnay! gj ;

SZ . 0 ue]vP ]SZ & }o}E]Ju SGE]Ph'(jE%h})FIEj;nch\ﬁaterfrom
colorimeter, or in a lab. Total phosphorus (mg/L or 0 AveU ( Eu-U v }A

.Pl>e ]e v oCl ]Jv o X « A Es }JE » %Y +Ce3 u-
G}A Jvsi} A 8§ BEA CX

Equipment Cost Monitoring Time Stream Health

Colorimetric kit $ 10-20 mins per site Unusua”y hlgh levels of

%oZ}e%oZ}E U }L VvV U i
Field colorimeter $$ 10—20 mins per site the eCZOSyStVemV IS unhealfhy

Vv 1S 8§ <p 0o]SC (}E
Lab analysis $% 10-20 mins per site organisms is low.

How is my water?

WZ}e%Z}EUs 0 A o Z A ]+ E vi &7
on the type of phosphorus monitored, salinity

regime, and surrounding geological features. In most
streams, a typical total phosphorus reading of less
than 0.05 mg/L indicates a healthy stream. Total
phosphorus readings above 0.2 mg/L are notable and
may cause concern.

PLEASE NOTE:

dZ]e ( 8 *Z 8§ %@E&}A] « P v E o Jv(}EuU Yiv }u
A S & u}v]3}E]VP ]Jv *% ]. 0o} Y}lveu C & «u]E
usz}e v }ve] E Y}veX

WZ}8} C §Z oo] v (}(E (WY Z e}uE D}V]E}E]VPX
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Salinity

What is salinity? Why do we care?

Salinity measures how much salt is dissolved in cu Y >]¢(

water. In an estuary like the Chesapeake Bay, salinity D vC «p Y %00 v3e v

forms a natural gradient: waters near the mouth of vliu o E %o & (}E '@

the Bay are as salty as the ocean (around 35 parts salinity measures, and chang W. w
per thousand or ppt), and the water becomes less v 82} }v ]Y}ve ('EN.W.L

salty as you move upstream, eventually reaching the species that live there.
freshwater (close to O ppt). At a site, salinity can .
Z VP o+ v ( 8}Ee 0]l GIAU % ¥ZNPOWYYV ..x
v JvGuAL }( » oS ]Jvs

HOW dO we measure It') freshwater_gtream can indicat
o . J%0}00UY}V c}uE U -

Salinity is measured |Vn Qarts per thousand (E)pt) . 0 é }CE u Jv]vP YA]Y

He]vP ]+ € vS S}}oeX Kv u §Z} ] Z

device called a refractometer, which uses light to Sa||n|ty Reg|mes

U sHE + 08 }v VSE Y}veX ”~ 0o]v]s ™
eYu § pe]JvP A 8 E <pu 0]3C % E}
Jv o YA]SCU ¢]Jv + 085C A S E }v |
u}E *JoCX /vY o E +U e« 0]v]s(

depth, so taking readings at the surface and deeper

in the water is helpful.

Equipment Cost Monitoring Time

Refractometer $ i ulve % E *]3

/v ]JAl n o % E} $$ i ulve % E ]38
DuoY% E u § E $$E} fitTh ulve % E «]¢

How is my water?

A o]v]8C v SUE 00C A E] *+ % VvV V

For example, freshwater streams should be Freshwater (<0.5 ppt) . Slightly Salty (0.5-5 ppt)

D iXA %%3U AZ]Jo @& I]*Z A§ E+ |vY o E]A E-

range from 0.5-18 ppt. Near the mouth of the . Moderately Salty (5-18 ppt) . Very Salty (18-35 ppt)

Bay, salinity is 18—35 ppt. Sudden changes from

Hep 0 E JvPe }lpo E G 3 v SuE %é?QSEsNO @“/CE}A] by E o vOEy V1v ]
: S o S %o . \Y o ]v u v 1]

human-related impacts. UIVISTEIVP IV +% 1. o) Yive u C & u]E u)@E

v }ve] & VY}veX
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Chlorophyl

What is chlorophyll? Why do we care?
Chlorophyll is the pigment that makes plants W}loouY}v
green and helps them photosynthesize. Measuring Eu3@®] v8 % }oouY}v (E}u
chlorophyll allows us to keep track of how much sewage treatment plants,
algae is in the water. Algae is an important part of PE] poSuE& o v

cuy }eCeS ueU us S} up Z2 v 1& GEWYoopuYiv v
reducing water clarity and dissolved oxygen. algal overgrowth and elevated

chlorophyll levels.

How do we measure it” Y >

Chlorophyll is collected by taking a water sample Some types of algae can

V. % e¢]VP SZ * u%0 SZE}uPZ .Br d&Eeﬁ)}(msthatare
collect the algae, which contains chlorophyll.

" N . SRR harmful to peaple, pets,
92 5 08 CEV]° SZ v VS §}SZ 0 w“dlﬂee’f'ﬂ]eseharmful -
S}u «pE $Z }v VIE Y}v }( Zo}cglg},]aﬁ"’rﬁo rﬂso(l-]A’Bs)canklII & (+
ul] @}PE ue* % E 0]S E ~...Pl>+X “7U PE ASE pols
and create smelly, scummy
Equipment Cost Monitoring Time }v 1Y}ve Jv 3Z A § EX
Bay Health

Lab analysis $$$ 510 mins . . .
Z 08ZC }v VvVSE Y}v }(

chlorophyll means there is

enough algae to fuel the food ‘
web, with clear water and

enough dissolved oxygen for all

the organisms that live there.

How is my water?

Chlorophyll levels are typically lower in the spring

v Z|PZ & Jv $Z epuu EX tZ S[* }v
healthy level can vary depending on how salty the
water is. In general, chlorophyll measurements below

i ...PI>]v] 8 P}} }v]Y}veU AZ]o
iAi ..PI>u C «]Pvo &£ ++]A o0oPoO0F

WZ}8} C Epv o Z]JA E+ & E VY}vX
PLEASE NOTE:
dZ]e ( 8 *Z 8§ %% @E&}A] « P v E o Jv(}EuU Yiv }u
A S & u}v]3}E]VP Jv *% ]. 0o} Y}ve u C E «u]E
usz}e v }ve] E Y}veX

Chesapeake . .
Monitoring chesapeakemonitoringcoop.org

Cooperative




Site conditions

tZ § E +]8 }v ]Y}veWhydowe care?
"8 v IVive E } - EA V}ive 57 5 pufdddiealtBvs &S
5} C}UE A 8 @& <p 0]3C }E v3Z] wyigfpdddiaSaiuesEudng
data. These include weather, rainfall, water depth,  \yet weather indicate typical -’“
Y §PU v ulE& X sl]epo]v] s}(E}- AOAJG:_O}ACE(-.

op + 8} uv E+3 v JvP AZ S ulPZS pidvaded diMi) dry weather
the data you collect. suggest infrastructure issues.
How do we measure them? Wloo HV}V} |

[ ] & [ ] [ ] [ ] & [ ] & V Vv 0 uvu u 0
dZ] S 0 E] bu 352 IS \}Natjrcéloran odsorcan help
are typically recorded. Each group may choose to v ( E v % }004
[¥}v o}« EA Y}vex I vY(C u bo

Indicator D espu@E u vSIK « EA Y}v

{5 E h-_ . Z] 11U  %SZ .v

Depth weighted line tp record a depth
measurement in meters.

t 3§ E he u El P uP Y | }E

Stage tape measure to record a height

(Height)  measurement in feet.

t §Z & Record the weather: sunny, partly
}v 1Y }veloudy, rain, snow, etc.

t § E Z }&E e E]% Y}v }( §Z
Color/Odor color or odor.
Z(E v Y Z E51E ) &
}v ]Y}ve 8} 8§ EBu]v 87 Y

Tidal Stage stage: Incoming (Flood), Low,

Outgoing (Ebb), High.

Record rainfall from a local weather

like oil spills or discharges.

n

tS E }o}E v
.E+*3 Jv] Y}lv }I( oP
EU }E

<p_V > (

If your stream appears
unusually cloudy or has a

o C & }(.v « Juyvs
§Z l©}uU ]38 lpo [ (e
H%eSE u E}e]}v }&\&g@-&
This can reduce habitat

<p 0]3CU E spoVYVP Jv ( A E

e Ve]YA % ] X

A s E

Rainfall 5 VIVIE % Ee}v o E Jv PEE i = :
Streamwater turned whlte__, likely from carwashlng.vPhoto by the
Record anything noteworthy, such as oo v (JE «u ¥ Zz-}uE DIVISIEJVPX
General debris or trash at the site, evidence of PLEASE NOTE: )
Comments AJo o]( U .«Z }E & I]oo @JZ] o(PsoZ os}}/u:'E *PvVvE&o]JvQE&u Y}iv }u
S u}t ]s >('(E]VP v * %0 0} Y}ve u C €& «<p]JE u}E
V. 0V He }v ][Y}ve v P E V}vex
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Data Use Fact Sheets
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uv €& $Z o visS E SU Z s % | C WEIPE u e eou vSeU v }vsd
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Delaware

Data use

This document outlines the primary uses of data in the CMC Data Explorer by federal, state and other partner
JEP v]l Y}veX dZE}UPZ 8Z « % ESvVv EZ]%+U D § JE 350C *PU%o%}ESe E
V % ud o] Jv(}EuU Y}v 8§}}oeX D S % pHe (}E }SZ & S % E} P Se v}isS o]

Wu o] Y}v

KEP v]l Y}v § WE} p 3 W E u $§ E- /v op CMC Tier &E <p v C

303(d) and 305(b)

Integrated Report ﬂ'/} E}vrY DaMWlved oxygen,

DNREC y TN, TP, water temperature 1&2 Every 2 Years
~/v(}E&u Y}v o L - AN S
WUE %o}e » }voCe SUE ] ]sGU d*"™U }v p YA]SC
Chesapeake Bay and #- E }vrY THN\VP, turbidity,

UMCES  \Vatershed Report Card rfg A3 E 3 u% E SUE U }ZV&S YA] é@nually

@ v § Z FaWily-level analysis 2 Every 6 Years
@ﬂ/j ooY o v vivrY d,2,%3 Annually

}v §Z v ES % P X

" S -

EvY }l t8 E-Z ool v 5§+ A JvP Jv &}

* U% 0 *X WZ}S} C vv &

(V513
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As part of the federal Clean Water Act, every two years state environmental agencies have to send a report, called the
IVE§ PE & Z %}ES ~/Z+U 8} 8Z hX~X VvA]E}vu v8 o WE}S Y}v P v C ~ W «X
o]l E]JA E*U ol U v 5p E] U E o v v AZ] Z}ve E %}oopus ~Ju%o

5§ 3§ U ul] U v A}lopvs E % ESv E» E pe 5} E § 3Z]* E %}ESX o0o0

(}JE *pu% %0 u vS 0 JV(}EU Y}V 0 %o pE %} «U ]Jv op JvP JvP A 8§ E« 8§} § P}C
(J0O}Arp% e eeu v3eU 8§ EP § ¢« E v]vPU =« 0]v }v ]Y}veU }JE pu Y}v 0 %
C E+ v 3C%] o0oC ]Jvou » Arc E 3§ Alv}A ~ £ u%o W 38Z 1i1d /Z Jv o

Z * %o | C v ts E-Z Z %} ES & V.
hv]A E+]SC }( D ECo v vi E (JE VvA]JE}vu vs o ~]v ~hD ’\-é

The Chesapeake Bay and Watershed Report Card gives a clear and detailed look at the health of the Chesapeake Bay
v ]38« A S E+Z X Wu 0]Z VVH 00CU 8Z @E %}ES E e« EA + « A]3 0 §}}c
§ ]Jvs} v ee] 0 (}JEu 3U 00}A]JvP 3Z P Vv (E 0 %Mt 0] U %}0] Cul E-U v
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Maryland

Data use

dZ]e } pu vs8 }pdo]v e Z}A § v D § /A%0}E & ] U C( & oU «5 3
§Z o % ESV E*Z]% U D § JE& S0C *PU%o%o}ESe E PHuo S}EC e eou vSeU
§}}oeX D s % BHe (}E& }1SZ & S % E} H Se v}S 0]*S Jv §Z]«§ o X

- 5 > 5 : Wp o] Ylv
KEP v]I Y}v § WE} pu § W E us E-* /v op CMC Tier &élE <]I1V}C
Mz E}vrY Dailved oxygen,
//} pH, turbidity, bacteria (X } 0]
v VvS E}} HeeX
303(d) and 305(b) d] i
Di¥¥olved oxygen,
I bR temperature, salinity,
(CEIEGERT £ Ene %SZ ol U]© SZE}uPZ 3 Every 2 Years
g:;iigzezml?s()egulatory Chesapeake Bay Program'’s
MDE Interpolator Assessment
@ v S Z MBES,
genus-level analysis

303(d) and 305(b)

Integrated Report @ d] o v E}vrY oW

Dissolved oxygen, pH, 1&2 Every 2 Years
(Category 3 and g X o
Iv(}Eu Y}v o Wugﬁ}ﬁuﬁ 11SCU . 0o } « GA Y}ve

Aop Yiv i(ts GE Di¥¥olved oxygen,
Quality Goals water clarity, chlorophyla 3 Annually
CBP .
@ Di¥¥olved oxygen, Analvsis
Interpolator Tools water temperature, salinity, 2&3 Deperildent

water clarity, chlorophyl&

Chesapeake Bay and Az EYvrY TNWP, turbidity,
delEs Z %} ES s © s o @ suE U 3o %3y apsdnnually

@ v § Z FaWily-level analysis 2 Every 6 Years

,}JA[+ DC t § EA Q@p/j ooY o v v}ivrY d,2,%3 Annually
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The Chesapeake Bay Program uses high quality data from a variety of federal, state and CMC partners as part of the
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New york

Data use

This document outlines the primary uses of data in the CMC Data Explorer by federal, state and other partner

JEP v]l Y}veX dZE}uPZ 37 -
V %M 0] Jv(}EuU Y}v 8}}oeX D

KEP v]l Y}v § WE}

Chesapeake Bay and
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data use

This document outlines the primary uses of data in the CMC Data Explorer by federal, state and other partner
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The Chesapeake Bay and Watershed Report Card gives a clear and detailed look at the health of the Chesapeake Bay
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Data use

This document outlines the primary uses of data in the CMC Data Explorer by federal, state and other partner
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The Chesapeake Bay Program uses high quality data from a variety of federal, state and CMC partners as part of the
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Case Studies
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