
PacificH2O

Pacific H2O Lab: Preparation

This document is for technicians or teachers who will be preparing the lab’s starting
solutions and gathering necessary equipment.

Important notes:

● This lab is designed for students to work in teams of three.

● Each team will start with 100mL of a contaminated solution. There are three possible
contaminated solutions: coastal aquifer sample, river water sample, and rainwater
catchment sample. Each team will be assigned one sample by their teacher.
Preparation instructions can be found in section 1 of this document.

● Each team will conduct assays (tests) on their water to identify the impurities.
Students should have access to multiple assays. Assay information can be found in
section 2 of this document.

● Each team will perform at least one treatment to their sample. Treatment
information can be found in section 3 of this document.

● Each team will need access to a device, such as a laptop or tablet.

● Throughout this document we have prepared stock solutions using large beakers.
Typically this preparation would be done using volumetric flasks. You may use
volumetric glassware if it is available to you, otherwise a large beaker is sufficient.

● Lab safety information can be found in the teacher lab procedures document.

● NOTE: The river water sample is more complex than the others. Teachers might want
to assign this sample to students who would be excited about a challenge.

https://docs.google.com/document/d/1kq6d7e_B6WMKPQq5SpJdy1bR45iJWdJNwwVZUvFuLHg/edit?usp=drive_link


Section 1: Prepare Starting Solutions (100 mL/group needed)

Sample Number of Student
Groups

Impurities

Coastal Aquifer ~⅓ of the class Salt (NaCl)
Bacteria**
**implied in the app, not added in the lab

River Water ~⅓ of the class Nitrates (Mg(NO3)2)
Turbidity (oat milk)
Soil (optional to make more turbid)
Bacteria**
**implied in the app, not added in the lab

Rainwater
Catchment

~⅓ of the class Low pH (vinegar or lemon juice)
Copper (Cu(NO3)2)
Bacteria**
**implied in the app, not added in the lab

Coastal Aquifer Sample
Preparation for One Group:

1. Weigh 100 mg of table salt (sodium chloride) on a weighing balance. Add the measured
salt to a 100 mL beaker.

2. Measure 100 mL of tap water in a measuring cylinder.
3. Slowly add the tap water into the 100 mL beaker, adding 20 mL at a time, stirring after

each addition.
4. Continue to stir the solution until the salt is completely dissolved to simulate seawater.

Preparation for Ten Groups:

1. Weigh 1 g of table salt (sodium chloride) on a weighing balance. Add the measured salt
to a 1000 mL beaker.

2. Measure 1000 mL of tap water in a measuring cylinder.
3. Slowly add the tap water into the 1000 mL beaker, adding 100 mL at a time, stirring after

each addition.
4. Continue to stir the solution until the salt is completely dissolved to simulate seawater.

River Water Sample
Preparation for One Group:

1. Prepare a stock solution of 500 mg/L magnesium nitrate Mg(NO3)2.
a. Weigh 50 mg of magnesium nitrate Mg(NO3)2. Add to a 100 mL beaker.
b. Add 100 mL of water to the beaker.
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c. Stir the stock solution.
2. Using a measuring cylinder, measure 20 mL of the stock solution. Add to a clean 100 mL

beaker.
3. Measure 10 mL of oat milk in a measuring cylinder. Add the milk to a 100 mL beaker.
4. Fill the beaker with water until the total volume is 100 mL.
5. Stir the solution.

Preparation for Ten Groups:

1. Create a stock solution of 500 mg/L magnesium nitrate Mg(NO3)2.
a. Weigh 250 mg of magnesium nitrate Mg(NO3)2. Add to a 500 mL beaker.
b. Add 500 mL of water to the same beaker.
c. Stir the stock solution.

2. Using a measuring cylinder, measure 200 mL of the stock solution to a clean 1000 mL
beaker.

3. Measure 100mL of oat milk in a measuring cylinder. Add the milk to the 1000 mL beaker.
4. Fill the beaker with water until the total volume is 1000 mL.
5. Stir the solution.

Rainwater Catchment Sample
Preparation for One Group:

1. Prepare a stock solution of 0.05M Cu(NO3)2.
a. Weigh 20 mg Cu(NO3)2. Add to a 1000 mL beaker.
b. Add 1000 mL of water to the same beaker.
c. Mix the stock solution.

2. Measure 25 mL of vinegar in a measuring cylinder. Add to a clean 100mL beaker.
3. Measure 75mL of tap water in a measuring cylinder. Add the tap water slowly to the

100mL beaker.
4. Add 4 drops of 0.05M stock solution of Cu(NO3)2.
5. Stir the solution.

Preparation for Ten Groups:

1. Prepare a stock solution of 0.05M Cu(NO3)2.
a. Weigh 20 mg Cu(NO3)2. Add to a 1000 mL beaker.
b. Add 1000 mL of water to the same beaker.
c. Mix the stock solution.

2. Measure 250mL of vinegar in a measuring cylinder. Add to a clean 1000mL beaker.
3. Measure 750mL of tap water in a measuring cylinder. Add the tap water slowly to the

1000mL beaker.
4. Add 1.7 mL of 0.05M stock solution of Cu(NO3)2.
5. Stir the solution.
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Section 2: Order & Prepare Assays

Assay Number of Assays Needed Link to Purchase Cost

Visual rapid
panel

Minimum needed: 2 tests for all
groups.

Amazon $17 for 125 strips

JBL digital rapid
panel (optional)

Note: this test requires a
downloaded app to interpret
results, but will probably be
more fun for students.

animates.co.nz $64 for 24 strips

Salinity test
strip

Minimum needed: 2 tests for
coastal aquifer groups, but more
groups may want to test for
salinity initially.

Amazon

directpoolsupplie
s.co.nz

$16 for 50 strips

$22 for 10 strips

Salinity meter
(optional)

Note: this meter could replace
the salinity test strips.

Amazon

dicksmith.co.nz

$29 for 1 digital
meter

$27 for 1
refractometer

Nitrates assay Minimum needed: 2 tests for
river water groups.

Note: the visual and digital rapid
panels linked above both
include a nitrate test, so this one
might not be necessary.

Amazon $23 for 50 test
tablets

Short-range pH
paper

Minimum needed: 2 tests for
rainwater catchment groups.

Note: the visual rapid panel
linked above includes a pH test,
but having pH paper is helpful
when students are treating
specifically for pH.

Amazon $10.19 for 120
tests

Section 3: Order / Gather Treatment Materials

Treatment Material(s) Number of Treatments Link(s) to Actual Cost
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https://www.amazon.com/Umlecoa-Premium-Drinking-Water-Test/dp/B0BGB4DJ1T/ref=sr_1_4?keywords=water+test+strips&qid=1707771934&sr=8-4
https://www.animates.co.nz/jbl-pro-scan-water-test-kit-with-smartphone-app.html
https://www.amazon.com/Pool-Salt-Test-Strips-Saltwater/dp/B0BZDCD15T/ref=sr_1_2_sspa?crid=1ECCOWTK9OIWA&dib=eyJ2IjoiMSJ9.mU2zbGEvsIO63zeXM2gy3qB-Oe7Ei3D8SMlj4PATJNqRCZ1dHmgooH_pEmw4JSJP9kIR2njY4aEaQKX7JDY3rVwMMQCqPMZYUs5oTx4R4dCius5wUcTgxlO5QGNr9ExzynBuKUcytn0-6_Qww9qdTMXAfr2L5tbIBsyXxnULAw6Eb7r05dFQYyIUJDYZ3WaWn_Ssg9lh2P8Awb2Cvg8qwnM0_5hXfIh4eO3OkhEPIfLu8zYS3s4m_0u4OmTSOt4NjzRm-vWsPuqokkxTfk2K_MO-dAapQtiYNIAHKdfw5WU.uEXuTTmGh9d8kDkqUDGf0IDHfA4ib_Rue-MvkBHP8cU&dib_tag=se&k
https://www.directpoolsupplies.co.nz/products/aquachek-salt-test-strips
https://www.directpoolsupplies.co.nz/products/aquachek-salt-test-strips
https://www.amazon.com/Digital-Salinity-Tester-Salt-Water/dp/B08GC7JCV3/ref=sr_1_4?crid=MYX0G1YF3GQM&dib=eyJ2IjoiMSJ9.3Px9Bv7AXKy6Ci_nZN-EfiAd7xpvJTbzEKrPCAwaHcaaG3xGBe9PklYmQPAMfpg1vnP7l0G9CCpJQp1T29sRF8YnxpEjkWTgonoorKOcD2SrTGcgQgJeSIDHZNKqWfPaOlXQU8nCo8zQTCrQi3CM_c6aLOt1Qt7Oi2leqK4VTCZVDygpnue6m-oU-B9LVLXl1YRvRq24aeoVx4SG7z4hsrPwfqSvnJYq706bBn_mRi4.1GTiUE4yRHnqNIU8YyXjCQ9faHuq6B8uD2u6PAG0RzY&dib_tag=se&keywords=hydrometer%2Bfor%2Bsalt&qid=1708610039&sprefix=hydrometer%2Bfor%2Bsalt%2Caps%2C92&sr=8-4&th=1
https://www.mitre10.co.nz/shop/aquachek-salt-water-test-strips/p/300051?store=48&gad_source=4&gclid=EAIaIQobChMIkYzksY71hAMVOdQWBR3piA1tEAQYAiABEgJ_uPD_BwE&gclsrc=aw.ds
https://www.amazon.com/LaMotte-TesTab-Refill-Nitrate-tests/dp/B0080GSCXS
https://www.amazon.com/Essential-2210-Plastic-Hydrion-Dispenser/dp/B00M0FQ4JE/ref=sr_1_3?crid=2AU3LM8RRCRDT&dib=eyJ2IjoiMSJ9.UUYcMpDa581Ahx4fi93UfJEn71BrH5h0ePp7iFlaxh4B8H1E2nkvtZZnALn3zxzm-EvhlYD_qJIOjkaL7F2ESIlRLz2gfWcL-tnI-yzWyfa2rDdC89QBMbI6HKbOaENqE4Jk8RLl0gcT_RMtAWzX8W6N9LwjEIDtVfuGnqhwut85TLb7f5XlnD_ZObcDrTRIBTkVpAbTlWdAIU8rVpk4PVsiA5gZBwTsKTa8ljQ15lHtGqvaMHqfGpUy0VIR7tuJDhCKdn9DPc4aIREk_9SMMY44Qbe8shaIdYFUnnRS3f8.MYY4qws7cnlORXntS-s5IiYIDDrpISMd-tiwLRf6MwY&dib_tag=se&keywords=short+range+ph+paper&qid=1708609713&s=industrial&sprefix=short+range+ph+pape%2Cindustrial%2C150&sr=1-3


Needed Needed Purchase

Filtration ● Coffee filters
● Fine filters
● Funnel
● Beakers
● Ring stand

(optional)

Minimum needed: 1
treatment for all groups.

Note: not all groups will
need to filter, but it is
likely they will choose
this path.

These items are
commonly found in lab
equipment inventories.

pH ● pH increaser
● pipette

Minimum needed: 1
treatment for rainwater
groups.

Animates $17.49 for ~18
treatments

● pH decreaser
● pipette

Minimum needed: 1
treatment for rainwater
groups.

Animates $17.99 for ~18
treatments

Flocculation ● Vinegar,
lemon juice,
or rice wine
vinegar (10ml)

● Graduated
cylinder

Minimum needed: 1
treatment for river water
groups.

This item is commonly
found in grocery stores.

Boiling ● Hot plate
● Beaker

Minimum needed: 1 hot
plate for the entire class.

These items are
commonly found in lab
equipment inventories.

Chlorination ● Chlorination
tablets
(grounded
with mortar
and pestle)

● Weighing
balance

Minimum needed: ⅛
tablet needed for all
groups.

Note: it is recommended
that the technician or
teacher use a mortar
and pestle to grind a few
tablets ahead of the lab
so students can weigh
what they need.

Amazon

pharmacy
direct.co.nz

$12 for 100
tablets, ⅛
tablet per
treatment.

$9.85 for 50
tablets, 1/10
tablet per
treatment.

Ion-Exchange ● Ion-exchange
resin

● Glass column
or funnel

● Beakers
● Ring

stand/clamps

Minimum needed: All
groups could decide to
conduct ion-exchange,
but there are other
treatment options as
well. Having 2-4
ion-exchange set ups

Water
Filters
Online

$15 for 1L
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https://www.animates.co.nz/api-ph-up-118ml1.html
https://www.animates.co.nz/api-ph-down-118ml1.html
https://www.amazon.com/Ef-Chlor-Water-Purification-Treatment-Emergencies/dp/B08RBRRLQT/ref=sr_1_8?crid=4RE400APIDWX&dib=eyJ2IjoiMSJ9.zNtZKqcBPdbptbV6jBzoPZrKou6cqm77BBvOhpZbpf98ZQGEMhehVu7rkuLbvSM41vKW6NVaMHLh15efM8H2D_rI63-VZMStw7mB9KIaVtxK1AqlQKj284z1GJwaJ90b13Y7xA_AZrxX9fDav-RTxgIMk9K--4gTb_mJ2xhFkz_xrF4wkL74ckAULsaMAUBsiGRTkZN5w6BqAHirrjrWqNUvGO8KegsLkO6yQwDa2iaLrOt4NqJqmPOIYoaj2ud7r53ZxC9CyxYNWzq8Qc286zl_3k-8m0nDDYvh0sBvkxw.dirz5xmdV6F0yQXgbje0CSQ39jEb3nF2OA6jiXKZDGo&dib_tag=se&keywords=chlorine+tablets+for+drinking+water&qid=1710364773&sprefix=chlorine+tablets+for+drinking+wate%2Caps%2C89&sr=8-8
https://www.pharmacydirect.co.nz/Aquatabs-Water-Purification-1L-Tablets-50
https://www.pharmacydirect.co.nz/Aquatabs-Water-Purification-1L-Tablets-50
https://www.waterfiltersonline.co.nz/products/aquatrol-mixed-bed-ion-exchange-resin-for-demineralisation?variant=40957322526857
https://www.waterfiltersonline.co.nz/products/aquatrol-mixed-bed-ion-exchange-resin-for-demineralisation?variant=40957322526857
https://www.waterfiltersonline.co.nz/products/aquatrol-mixed-bed-ion-exchange-resin-for-demineralisation?variant=40957322526857


if using
column

might be a good start
for your class.

Distillation ● Hot plate
● Distillation

apparatus
(two options)

Minimum needed: All
groups could decide to
conduct distillation, but
there are other
treatment options as
well. Having 2-4
distillation set ups might
be a good start for your
class.

Option 1:
see image
below

Option 2:
Crescendo

You might
already have
supplies for
option 1.

$133 for
option 2.

Materials needed for Option 1:
- Hot plate
- Conical flask
- Rubber bung with hole
- Plastic tubing
- Collection vessel (beaker or conical

flask)
- Clamps
- Ice bath (helps to speed up the

process)
- Heat-resistant gloves (optional)
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https://crescendo.co.nz/shop/distillation-apparatus-glass/
https://crescendo.co.nz/shop/distillation-apparatus-glass/

