World Water Monitoring Day Kit ( 5K AR REZHE )
By Jennifer LaPoma, Montclair State University

(FEETRI/RM LK Z Jennifer LaPom&gE)

Instruction for the Teacher ( X%k f#Yi%ER )

Ideally 2, 40 minute class perio@{E SRR ZHZ 21X , BIX 409).

Goals( H# ) :
* Understand how and why water quality directly affetbe aquatic
ecosysten{ T fRKREEEMKPESRTHERER )
» Perform experiment, compile results, analyze resutd compare results

to broader data — Just like scientist{ Ge 3R , BN P MERHE

ERBFEFER—BRERARALE—#H ).

Objectives ( B#7 ) :

+ Analyze water samples of student’s toqvg #T5 4 FT 1£ b 131 B9 2K #% )
* Understand how dissolved oxygen, pH, turbidity, penature, and %

saturation affects the health of an aquatic ecesyst f#A##SE ,pH & ,
FHENENEN TS AR R KR AR )

« Compare any town’s water quality results to Nevedgand, to
world-wide averagesHE— it XK T E R E#F AR SFBE R F
HEEXL )

Materials ( #%} ) :
« World Water Monitoring Day Kit (WWMD) ( 5K &N B RERE

« One container to hold water sampB UK A E3)



« 2 tubes for DO/pH analysis test (each team willdn2eontainer§)# izt

BB A THEBS DO MpHMDHNR (B NEAFFNAE ) )
* One bucket for each team, to place all materialamd for students to pour

water over ( BITEN B NHEZ—MEATHREMEME , LA A
TERM HAY K )
 Index cards to attach DO, pH, and turbidity charf8 T ¥ B &S DO,
pHEMNELERRNES|F )
 Sticker paper (glossy/coated) for paste the icomilmitlity ( ¥535% % EHY
IMENRRE L )
(X EFRAREFFEENRYN , MRFES  EFFETBA , BITTUFRE

PERE  RMENFARBER, RSELENPER , BARAXRE—RITHNER )

Prior Knowledge( % AR ). pH scale, basic chemistry, hydrological cyqéi

NE , ErhfLs  koEF)

Pre- Procedure( MiERF ) :

1. Place the icon of tubidity sticker on bottom inspmtetion of the water

sample containers fFHREF R E N/ NERREE KRB AMES )

2. Collect water samples from a local freshwater liocat(l took enough

samples in order for every team of students to laas@mple.) M =itk
HIREAE  TENREBRKEURIESHBNZEHE )
» Label sample location, and temperature of wateherid( £z £

PREKREREMEM R
» Sample should be taken approximately 10 centiméiisy the

water surface KRN K HKE T4 10 EXAL ) .



* Temperature needs to be taken at the time of sagyplot later in
the classroont KB R R KHEWNERIZR , MIFRFiER).

3. Prepare each bucket with materials from WWMD kito DO tablets, one
pH tablet. Also a worksheet, water quality paramseitedex card,
instructions, two labeled tubes/containers witmilOmark (for pH) and

another for DO MR EMEEHREFERAYmBARS : MABES

DO, —hk pH, THIEFRRK , KRSHKEEIF , WHH , IANHERE

HiXE DB AT pH M DO, AR 10 mLEL EFRIEHBER ) .

* Match water levels with those of the containersfitbe one in the
WWMD Kkit.

Procedure(F¥R) :
1. Pass out buckets with materials to each team dests( AN SAFTAY
mFEFRZEFH ).
2. Review how the experiment will be conducte® 3 SERIREST % )

« Part One ( 8—% ) : Following the water sampling instruction

worksheet, the students will take approximatelyriibutes to test the

water quality paramete(siz BKEHBAH , FEAFA 15 75N
KRS ) .

« Part Two ( 88=2% ) : Students will answer questions 1-6 using the

“Here’s What You'll Test For...” guide. Students wileed calculators
to complete question ofe= & A “X 2R E M 1= 1Y 15 5 B & [ &

1-6, AIFA 1 FZ2ERAITESRTR ) .

« Part Three( 88=25 ). After gathering and analyzing their own results,

students will compare the averages of New Jersdybanther
continentsThis information was obtained from World Water

Monitoring Day’s 2007 Annual Repottli EEM P Z BLERE | &



EFEESHFAREMADNKER FIHEEFLR ZEEBATSFiHR

KEM BIRESERIRE )

3. Guide class discussion on results. Ask studehistiwey believe their water

sample might be considered more or less healthydbzers( 3§54 R iT1e,
B FEMATA R E XK FRETHMMmXNWERRMGA ) .
World Water Monitoring Day Kit ( 5K AR REZHE )
By Jennifer LaPoma, Montclair State University
(FAETRI/RM I K2 Jennifer LaPom&gB)

Instruction for the students( X4 EA )

Name ( 8 ) :

Team (/M ) :

Local Area Water Sampling ( 24 it # K ££ )

Water sample taken at location( kR ) :

Part One( 85—%f% ): Please report your results in the space beRBWT 45 R1E

AT ZEHR )

Water Quality
Tested Result ( M
Parameter( K& (L.

SE) HER)

DO




pH

Turbidity ( &4

E)

Temperature ( &

E) (©

Part Two ( 88 =&B%" ) : Answer the following questions( [EZ& 3 T R )

1.a. What doedissolved oxygen (DY measure in the waté¢r/k U 151 AR E

(DO)EH# ) ?

b. Based upon your DO result what can be saidtabethealth of the aquatic

ecosysten{ ET RN B K AERESE DO 2 ER |, X T ARFESRIR ALY H Lk

ff4)?

2. a. What is thepH range of healthy watdrft A @B = T YK IEEE KK pH 38
)?

b. Would you consider your water sample to be hgdlased on pH EF pH & ,

RARRNN K BERRER T EVMHRERSE ) 2

Is it more acidic or basic than natural wateg Lt B AR BB R ER M ) 2

3. a. What doesurbidity measure in the wate){s U £ ZI| 495 50 E E#)?



b. Based upon your turbidity result, what can bd ahout the health of the aquatic

ecosysten{ ETRMBIFVERENER , T ARKPEDRRER HEFXL ) ?

4. a. Using the chart below determine thesaturation of your water samplé 1= A

WTFREBEEFNKFENENB DL ) .

First, locate the temperature (degrees Celsiutheteft side of the chart
Next, locate the DO of the water sample on theofape chart.

The % saturation is where the temperature row aBd8lumn intersect.( & IFEEFRER
BES , REFKENBRER DO REXREIT , R FENEN T 2 L RESHEN

HBETHNBRBRE DO CXRMMEL ) .

Dissolved Oxygen( A4 )

b. Why is % saturation of concern to =~ Temp
C Oppm | 4ppm | 8ppm

your water quality( RAENEN T 2 o 29 cg
SHEKFRX ) 2 : T
8 0 34 68
10 0 35 71
12 0 37 74
14 0 39 78
16 0 41 81
18 0 42 84
5. How might temperature affect 20 0 44 88
water quality( B E & B K= 22 0 46 92
24 0 48 95
EEIE ) ? 26 0 49 99
28 0 51 102
30 0 53 106




Part Three ( =% ) :

State Total Sites | Total Average DO | Average pH Avarage Average
Participantz | (PPM) Temperature (7C) | Turbidity (JTL
Meaw Jarsey 50 35 5.87 7.50 18.91 324

New Jersey’s 2007 World Water Monitoring Day Res(lgk ¥ H4& R )

How does your water sample compare to New Jer@9p3 averageé /R ZI#y 7k

HEIER 2007 FHWFIEEELR , £R 0T ) ?

Ceortirent L pH Tamperaturs Turbidity
Africa 475 728 23.35 28.78
Azia 487 7S 23.04 28.83
Australia 4.41 7.0 17.50 21.82
Europe 507 7.35 10.44 a7
Marth Amenica 53 T.E8 1559 7.4
South Armerica 818 7.53 20.0 22.71

Worldwide Water Monitoring Day 2007 Res(I907 &ttt SR A K EN BER )

6. Please list the worldwide range for each waterityuphrameter beloyig 57

EESXEKRNSEBIETRYD ) :

DO ( afEs ) :

pH:

Turbidity (FHRE ) :




Temperature (degrees Celsius) BEKRE ) :

7. Please report the worldwide mean for each watelityymrameter belowig & tt

SEEEKRSENFEOBREETRT ) :

DO ( afEs| ) :

pH:

Turbidity (FHE ) :

Temperature (degrees Celsius)( BEKRE ) :

Water Sampling Instructions ( k5 3£i88 )

1. First and foremost SAFETY!!l Be careful handlingthlass ZNEEHN R
2! OB ERES R ) .
2. Record your sample number and temperature on yotkshee{ i2&E3E%

ERRFIETHRNERRESTRE ) .

3. Remove the sample’s lid and measurettibkidity of the water by matchi ng

the icon of tubidity '.at the bottom of your water sample which is 10cm
deep to the turbidity chart provided. Report yandings in JTU (Jackson

Turbidity Units) ( E#E# R HEHFIREKE T 10cmi BRI K 5K
MRS R E RN/ N ERN R EMEERN K ELEREAATRHE
SESRNIREIEFRRERES )

4. Carefully over your bucket, pour some of your wa@mple into the tube
labeled'DO”  ( /NUIEFHE |, N —LAEHERAEREDO PWIHEH )

« Match the water level to the black lifek i 5B #5F ) .



« Droptwo DO tablets into the tubg fFFH N DO FIEAEH )

 Tightly screw on the cap of the tube afterwafdg G E B =
e Turn the tube upside down until the tablets hagentigrated. This

should take no more than 4 minutex TE#iZEN 4 28 , BEE

DO F #Fi&f# )
» Place aside, and let sit for approximately 5 migumeorder for the
color to develog BME—1 , AZE S HMEFHEEZLSIIEEK)
e After 5 minutes, compare the colorttee DO chart and record result as

the ppm DO 5 P2 fE , kR ENBRENERUB I RIER

£ DO XRH&H )
5. Carefully over your bucket, pour some more of yaater sample into the
second tube labele@H” to the 10 mL ling /NMUMTUEFAE | FEZ K KA
ENREpH BB —HAEPRFEKME 10mLE ) .

« Addone pH tabletto the tubg FF— pH F/RAEH ) .
e Tightly cap the tube and mix by turning upside davmtil tablet has

disintegrated. Bits of material may remain in tample( IEEE & £
THHAEES pH R #AE. T2 LERFEFRL).

» Compare the color of the sample to the pH colortg@vided§&F ¥
mAeSRENGERFELR).

« Record your result on your workshdete SR id Z & P i E T REY

ZR).

6. Clean up your experiment with the provided papeseis. Ask our teacher to

dispose of your water samplH iRtV HIBE T/ KRJ[/E, HEITL

BEBREYKEE ) .



7. Begin working on your workshe¢tFF #8452 AR SRR 3R & ) .

A - RN 2EE

1. B#RE DO - RARNEKRFESLEDF. BTFENEMEEKFEY
BRNA—HEE, & DO RBNKFEYWFENSHEERE | MK DO &
R BEEFENAETKPEYET,

2 . pH BRIE & -------- RN EX —RAENBEE M , MEKSIN 0-14. HH 0
AEB, UARMEREK , 7RF . PHEHANENRER, —HRKEH pH
ERTF 6.5 8.5.

3. BHMEe- ARMNEKNAESEEE. BE. DFHIRESLENKEL,

Y 0 BE AR BT R 0E S & 4 A T X K Hp A W R I R S iE = A R0

4, BE--------eeeee- RAXRMNEKNAREE, XMEGREE , RAEFNES

Mo, XEERANRYHHRE, KEIRARS AHaNaNEEKPEYF=E

FRER,



Here's WhAat Vou'eé Tegt Fou...

Diggolved Oxygen (DO)

Measures how many molecules of oxygen
are inthe water. Since oxygen Isimportant
to fish and other aquatic life (just asitis
for peoplel), higher DO readings support
more diverse species and a healthier
ecosystemn. Low levels of DO can weaken
or kill fish and other aquatic life.

pH (Acidity)

Measures how acidic or basic aliquid is. It
is measured on a scale from 0-14, where
0 is most acidic, 14 is most basic, and 7 is
neutral. Matural waters with conditions
favorable for supporting life usually have a
pH between 6.5 and 8.5.

TurbGidity (Clarity)

Measures the water's clarity. Debris, sand,
silt, and other materials can make the water
less clear (more turbid). Turbidity can
impact the aquatic ecosystem by affecting
photosynthesis, respiration, and repre-
duction of aguatic life.

Temperature

Measures the warmth or coldness of the
water. This indicator is important because
it affects dissolved oxygen, photo-
synthesis, and the food supply. Waters that
are too hot or too cold can have severe
effects on fish and other aguatic life.

icon of tubidity

he

Here's WhAat Vou'eé Tegt Fou...

Diggolved Oxygen (DO)

Measures how many molecules of oxygen
are inthe water. Since oxygen is important
to fish and other aquatic life (just asitis
for peoplel), higher DO readings support
more diverse species and a healthier
ecosystemn. Low levels of DO can weaken
or kill fish and other aguatic life.

pH (Acidity)

Measures how acidic or basic a liquid is. It
is measured on a scale from 0-14, where
0 is most acidic, 14 is most basic, and 7 is
neutral. Matural waters with conditions
favorable for supporting life usually have a
pH between 6.5 and 8.5.

Turbidity (Clarity)

Measuras the water's clarity. Debris, sand,
silt, and other materials can make the water
less clear (more turbid). Turbidity can
impact the aquatic ecosystem by affecting
photosynthesis, respiration, and repre-
duction of aquatic life.

Measures the warmth or coldness of the
water. This indicator is important because
it affects dissolved oxygen, photo-
synthesis, and the food supply. Waters that
are too hot or too cold can have severe
effects on fish and other aguatic life.
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