The term pH — literally meaning “potential of hydrogen” — while it may trick you into

thinking it’s an element on the periodic table, pH is actually not an element or

pH = -log,o(H+)

substance but a condition. It is a unit of measurement of hydrogen concentration in
water—more specifically, the negative logarithm of hydrogen ion (H+) concentration in

an aqueous solution (a liquid where water is the solvent). Oh, I’'m sure that cleared it

up for you! Well, in this month’s edition of The Rain Events, we’re going to be diving

into what is pH, but we’ll keep it a little more pragmatic with why it’s important to

monitor, and how to properly calibrate your pH meter for sampling.

» WHAT Is PH? pH measures the basicity or
acidity of a solution on a scale of O to 14, with a
pH 7 being neutral. As the concentration of H+
ions in a solution increases, acidity increases and
pH gets lower (dropping below 7). As H+ ions
decrease, pH levels increase which makes the
solution’s basicity increase (which is also
referred to as caustic or alkaline). The pH scale
is logarithmic, which means each whole pH
value below 7 is ten times more acidic than the
higher value. For example, pH 5 is ten times
more acidic than pH 6 and 100 times (10 times
10) more acidic than pH 7. It is also true for pH
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values above 7, each of which is ten times
more basic than the next lower whole value.
For example, pH g is ten times more basic
than pH 8 and 100 times (10 times 10) more
basic than pH 7. Pure water is neutral, but
when chemicals or pollutants are mixed with
water, the water mixture can become either
acidic or basic. Such is the case when storm
water comes into contact with ammonia,
sulfur, battery acids, lime, cement, wet or fresh
concrete, and other pollutants. This mixing
can happen on the ground with runoff, or can
happen in the atmosphere with air pollutants,

which is how we get “acid rain”. When acid rain
or pH impacted storm water runoff collects in
streams and ponds, the pH of that water body is
changed. According to the U.S. EPA, “pH
affects most chemical and biological processes in
of the most
environmental factors limiting species distributions

water. It is one important
in aquatic habitats. Different species flourish
within different ranges of pH, with the optima for
most aquatic organisms falling between pH 6.5-8.
U.S. EPA water quality criteria for pH in
freshwater suggest a range of 6.5 to 9. Fluctuating
pH or sustained pH outside this

physiologically stresses many species and can

range
result in decreased reproduction, decreased
growth, disease or death. This can ultimately lead

d

to reduced biological diversity in streams.” In

accordance with the Industrial General
Permit (IGP), a Numeric Action Level (NAL)
exceedance for pH at industrial facilities is
below 6.0 and above 9.0. Even slight pH
changes in streams harm fish, especially sensitive
juvenile fish and other organisms, so in storm
water applications, prevention is the key. It is
usually much easier to prevent pollutants from
coming into contact with storm water than to try
to adjust the pH of the runoff.

WHAT INSTRUMENTS ARE ACCEPTABLE FOR
PH TESTING? According to the IGP, dischargers
who have never entered Level 1 are “eligible to

screen for pH using wide range litmus pH paper or




other equivalent pH test kits. The pH screen shall
be performed as soon as practicable, but no later
than 15 minutes after the sample is collected.” But
for dischargers that are Level 1 and above, a
calibrated pH meter is required for pH sampling.

WHAT DOES THE INDUSTRIAL GENERAL
PERMIT SAY ABOUT TESTING FOR PH?
According to the IGP, “Dischargers using a
calibrated portable instrument for pH shall ensure
that all field measurements are conducted in
accordance with the accompanying
(IGP  Section
11.C.2.d) So be sure you are familiar with how
your device should be operated. NOTE: pH

sampling is to be performed as soon as possible,

manufacturer’s  instructions.”

but a 15 minute sampling window is allowed for
pH monitoring. Using a pH meter / pen is quick
and easy and generally gives very accurate

The field

calibrated every day prior to use since the

readings. instrument must be
device’s calibration can easily drift without the
user being aware of it. Devices such as pH
meters have electrodes and sophisticated
electronics that need to be calibrated to a
known value. This is typically done by a three-
point calibration process using pH buffers 4.01,
7.0, and 10.01 (some meters only require a 1 or
2 point calibration process, but we've found
that a three point process produces more
accurate readings). Along with properly
calibrating your pH meter, the IGP requires
calibration records to be maintained for 5

years. So don't forget to document everything!

In light of the importance of accurate calibration
and record keeping, let’s take a quick refresher
course on the calibration process for pH meters.
But before starting, be sure you are working with
devices that are in good working condition — if
you need to buy a new device entirely, check out
our favorite meters (Hanna or Oakton). PS -

we highly recommend that those who will be

measuring pH in the field, be properly trained on
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» lf you’ve never calibrated a pH pen

before, here’s a step by step tutorial!

how to calibrate pH meters, how to keep
accurate records, and how to properly sample

for pH.

CALIBRATION TuTORIAL: Calibration for pH
meters should occur before the first use of the
day (you don’t have to re-calibrate between
Calibrating pH

meters is a fairly simple process which only

uses, once a day is fine).

takes a couple minutes. It's always a good idea
to wear gloves when calibrating your device
since you don’t know where it was used last
and what type of pollutants it came in contact
with. Before calibrating your pH meter, give
the electrode (glass bulb) a quick rinse in
deionized water (if you have it, but we have
found tap water doesn’t adversely affect the
instrument). Shake the meter to remove
excess water, press the calibration button and
place device into the first of the three buffers
and give it a little stir and let it sit in the buffer
for 1-2 minutes — typically it is best to start with
the 4 and 10 buffers and end with the 7. You
may notice the reading fluctuating for the first
several minutes, but once the reading has
stabilized after a couple minutes, go ahead and
press “enter” to calibrate the device to that
buffer (or follow the manufacturer instructions
for your particular device). After the device is
calibrated to the first buffer, give the meter a
quick rinse before repeating the same steps
with the remaining two buffers. Be sure to
rinse the meter between buffers and to
properly document the calibration readings in
the pH calibration log (if you need a form for
calibration logging, you can find the one we use
and recommend, attached at the end of the
newsletter). NOTE: Buffer can be re-used and
is fairly stable, but change it when it looks
cloudy or contaminated. We like using smaller
disposable cups to calibrate our devices.
These use less buffer solution while still
allowing the electrode to be completely

covered by the buffer. To store the device
between uses, we recommend keeping the
electrode from drying out by dampening a small
piece of paper towel with tap water and placing
that it inside the device cap before putting the
cap back on the device. This will help extend

the life of your pH meter.

Is 1T OK TO USE DEIONIZED WATER WITH MY
PH METER? That all depends on what you use it
for. You are allowed to use deionized water as a
quick rinse when using the meter in the field, but
not for storage. It actually makes an excellent
rinse water, because the deionized water will
want to grab ions away from the surface of the
detector bulb and thus “scrub” away ions that
could affect the pH of the next reading.
However, because of this same property, you
should never store the pH bulb in deionized
water. Over an extended period of exposure,
the deionized water will strip away ions within
the bulb and affect the operation of the unit.
Many manufactures allow you to rinse with tap
water both in the field and while calibrating the
device. Some manufactures will provide a rinse
solution with the buffer pack to use in the field.
We recommend filling a spray-bottle with
deionized water for rinsing in the field or using a
jar with a lid containing deionized or tap water
into which you can dip, swirl, and clean off the
probe. For particularly contaminated or dirty
bulbs, a soft-bristled toothbrush can also be
used to lightly scrub away scum that is clinging

to the bulb.

Tips & TRICKS:

“* Make sure your calibration buffers are the
ones recommended for your device and
check that they are not expired.

“  Don’t use deionized water on the electrode
of your device before storage, since it can
affect the electrode sensitivity.

“  Use this pH logarithmic online calculator to
help you compute pH averages.

Measuring pH in flowing water (instead of
in a sample bottle) is the best way to get
accurate and representative results.

"EPA CADDIS Volume 2 https://www.epa.gov/caddis-vol2/
caddis-volume-2-sources-stressors-responses-ph
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pH Meter Calibration Log

Measurement
Date Time Name of Person Calibrating | Initials | Meter ID pH 4.01
Buffer

Measurement | Measurement

pH 7 Buffer | pH 10 Buffer Comments:
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& HERS

2. WGR’s Customizable Storm Water Inspection App
(contact for more information)

& HERS
4. Free Storm Water Newsletter Subscriptions

5. FORGE - Online Learning Subscription

6. Flannel Lined Work Jeans - & HERS

7. Rain Boots - & HERS

8. Bullard 4 Point Pinlock Suspension Hard Hat

1. Waterproof Rainslicker Jacket -

3. Frogg Toggs Water-Resistant Pants -

9. Leather Briefcase - & HERS
10. Company Logo Blazer - & HERS
11. Water/Tea/Cold Brew Coffee Insulated Infuser Bottle

12. Safety Vest

13. Fleece Lined Flannel Shirt - & HERS
14. pH Meter
15. Rite In The Rain Waterproof and Pen

16. Deerskin Work Gloves
17. HydroFlask Insulated Coffee Mug

Original artwork by Julia’s Watercolors 2020


https://www.landsend.com/products/mens-waterproof-rain-jacket/id_330102?attributes=12520,43307,43326,43398,44255,44379
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https://secure.wgr-sw.com/training/
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https://www.llbean.com/llb/shop/118951?page=womens-true-shape-jean-classic-fit-straight-leg-fleece-lined-misses&bc=12-27-622&feat=622-GN1&csp=a&pos=40
https://www.amazon.com/Bogs-Forge-Industrial-Steel-Black/dp/B001A5SZDI/ref=sr_1_4?dchild=1&keywords=rain+boots+industrial&qid=1604512688&sr=8-4
https://www.amazon.com/TideWe-Waterproof-Durable-Neoprene-Hunting/dp/B07Q1FBFH5/ref=sr_1_19?keywords=womens%2Brain%2Bboots%2Bsteel%2Btoe&qid=1638221278&qsid=139-0657069-4617162&sr=8-19&sres=B07D8H1PMH%2CB0894JLXKT%2CB0953NLV6R%2CB005F188B2%2CB00ELQ97IK%2CB
https://www.homedepot.com/p/Bullard-White-4-Point-Pinlock-Suspension-Cap-Style-Hard-Hat-HH61WHY-VPD12/300151333
https://www.amazon.com/Jack-Chris-Briefcase-Messenger-MB005-9L/dp/B07RNQYPL7/ref=sr_1_10?dchild=1&keywords=genuine%2Bleather%2Bbriefcase%2Bfor%2Bmen&qid=1604512027&sr=8-10
https://www.amazon.com/Kattee-Womens-Genuine-Leather-Shoulder/dp/B00M3OHVGM/ref=sr_1_19?dchild=1&keywords=briefcase%2Bfor%2Bwomen&qid=1604512257&refinements=p_72%3A2661618011%2Cp_36%3A2661614011&rnid=2661611011&s=apparel&sr=1-19&th=1
https://business.landsend.com/Men/Blazers-%26-Jackets/Blazers-%26-Jackets/Men%27s-Tailored-Yearrounder-Suit-Jacket/p/4875138
https://business.landsend.com/Sale/Women/Blazers-%26-Jackets/Women%27s-Twill-Ponte-Blazer/p/4784763
https://www.amazon.com/Teabloom-All-Purpose-Beverage-Insulated-Extra-Fine/dp/B07GCY3Z9D/ref=sr_1_8?dchild=1&keywords=fancy%2Btravel%2Bcoffee%2Bmug&qid=1604512359&sr=8-8&th=1
https://www.homedepot.com/p/ERB-S149-XL-Hi-Viz-Lime-Poly-Solid-Front-Mesh-Back-Safety-Vest-61833/301867898
https://www.llbean.com/llb/shop/90568?page=fleece-lined-flannel-shirt-with-pocket-plaid-mens-regular&bc=514752-514753&feat=514753-GN1&csp=a&pos=2
https://www.llbean.com/llb/shop/121604?page=fleece-lined-flannel-shirt-snap-front-plaid-misses&bc=12-27-607&feat=607-GN1&csp=a&pos=10
https://www.amazon.com/Hanna-Instruments-HI98128-Temperature-Tester/dp/B0085WV6GM/ref=sr_1_5?keywords=ph+meter+hanna&qid=1638221481&qsid=139-0657069-4617162&sr=8-5&sres=B0085WOIMQ%2CB003L77LKG%2CB0085WV6GM%2CB07738Z42M%2CB01M0CNO7M%2CB002ZG8L58%2CB005ZDN4L
https://www.riteintherain.com/4-75x7-5-hard-cover-book
https://www.riteintherain.com/pocket-pen-black-ink
https://www.llbean.com/llb/shop/120982?page=mens-deerskin-glove-mens&bc=&feat=work%20gloves-SR0&csp=a&searchTerm=work%20gloves&pos=1
https://www.hydroflask.com/12-oz-coffee-mug

Storm Water Conlesit...

Each month, we invite our readers to participate in a contest to test their knowledge of the
Industrial General Permit and show their storm water compliance program. We enter all
submittals to our monthly newsletter question into a drawing and one person is selected at
random to receive a $25 gift card. Last month's contest question was:

How many Qualifving Storm Events are you required to sample per
year?

Congratulations to Martijn who answered our contest question - "The Permit requires 4 QSE’s
per year: 2 during Fuly-December and 2 during Fanuary-June.” Martijn, we hope you enjoy a
Amazon shopping trip on us!

...'This Month's Contest

What pH values trigger an NAL exceedance?

We need industrial storm water sleuths to help us with this month’s question. Submit your
answers by Friday, January 7th. Email your answer to jteravskis@wgr-sw.com. One winner
will be selected by a random drawing to receive a $25 gift card to Chipotle.
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WANT TO STRENGTHEN YOUR CRAFT? CHECK OUT EORGE - AN ONLINE LEARNING PLATFORM.
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