Why monitoring pH and
turbidity is important, and how
to make sure your meters are
calibrated correctly.

A pH REVIEW: While you may think pH s an
element on the periodic table, it's not actually
an element or substance, but a condition. pH
(literally meaning “potential of hydrogen”) is a
unit  of  measurement for  hydrogen
concentration in water. pH is the negative
logarithm of hydrogen ion (H+) concentration in
an aqueous solution (a liquid where water is the
solvent). It 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 (also known 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. Itis
also true for pH values above 7, each of which is
ten times more basic than the next lower whole
value. For instance, pH 9 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 peat soils, some wood

mulches, acids, lime, cement, wet or fresh

concrete, and other pollutants. This mixing can
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If you've been around storm water for any amount of time, you will

immediately recognize these two things as what most construction sites

need to constantly monitor. But have you ever stopped to figure out the

reason behind the sampling? Do you know why it’s so important to sample
for both of these? In this month’s edition of The Monthly Dirt, we’re
going to take a look at why pH and turbidity are important to monitor, and

do a quick refresher course on calibration methods and techniques for in-

the-field pH and turbidity meters.

happen on the ground with runoff, or can
happen in the atmosphere with air pollutants,
When acid

rain or pH impacted storm water runoff

which is how we get “acid rain”.

collects in streams and ponds, the pH of that
water body is changed. Even slight pH changes
in streams harm fish, especially sensitive
juvenile fish and other organisms. 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.

According to the Construction General
Permit’s Fact Sheet, “the chosen limits [for pH
NALs] were established by calculating one
standard deviation above and below the mean
pH of runoff from highway construction sites in
Cdlifornia.  Proper implementation of BMPs
should result in discharges that are within the
range of 6.5 to 8.5 pH Units.” Due to the
narrow window of acceptable pH results,
using the correct tool to measure pH is very
important—which, according to the Permit, is a
calibrated pH meter that can be used in the
field. It should be noted that these pH
readings should be taken either directly in the
flow of water (for best results) or within 15
minutes of collecting the sample.

TURBIDITY IN A NUTSHELL: Turbidity

isn’t the measurement of solids suspended in

water, rather, it's the measurement of water
clarity. Turbidity is determined by shining light
through a sample and measuring the amount of
light that was scattered (or, conversely, the
amount of light that passed through the
sample). The more particles present in the
sample, the more the beam of light will be
Turbidity and Total Suspended
Solids (TSS) are similar since they are both used

to measure the clarity of an aqueous solution.

scattered.

However, they aren’t actually measuring the
same thing. Turbidity is a quick test which allows
while TSS is
something that has to be measured by a

you to have instant results,

laboratory. Generally, the laboratory will
evaluate for TSS by measuring the weight the of
But, the problem with this

test is that it will only detect solids down to 2

solids in a sample.

microns in size. Colloidal clay suspensions have
particles so small that these particles will pass




right through the filter paper the laboratory uses
to capture, weigh, and quantify the solids. This
is most likely the reason why turbidity is now the
testing standard according to the CGP as
opposed to Total Suspended Solids—since
turbidity results can be obtained quicker and are
more accurate. The NAL for turbidity is 250
NTUs (Nephelometric Turbidity Units).

Turbidity presents several problems to a water
body. First, elevated turbidity is caused by
suspended particles that eventually settle out in
slower flows. These particles can bury and kil
benthic organisms (clams, worms, oysters,
shrimp-like crustaceans and mussels) or fish
eggs. Second, particles that stay in suspension
can cause other negative conditions such as
blocking sunlight from reaching aquatic plants
that rely on the sun for photosynthesis. Plants
release dissolved oxygen into the water body
which is important for the health and survival of
fish and other aquatic organisms. When these
plants die, they not only stop generating
dissolved oxygen, but actually consume it while
decomposing. Furthermore, the decomposition
releases more particles into the water which in
turn increases the turbidity. Third, turbidity can
cause water temperatures to rise since
suspended particles absorb more of the sun’s
energy than clear water, heat is transferred by
conduction to the water. Warmer water
contains less dissolved oxygen than colder water
and certain species of fish and organisms
dependent upon higher dissolved oxygen
concentrations will no longer be able to survive
in that water body. Finally, water quality is
threatened due to pesticides, heavy metals, oils
and greases, and pathogens that cling to

suspended sediment particles.

pH METER CALIBRATION: Before starting,
be sure you are working with devices that are in
good working condition — if you need to buy a
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» Watch this pH and turbidity meter calibration

tutorial video for a step by step process.

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 how to
calibrate pH meters, how to keep accurate
records, and how to properly sample for pH.
Calibration for pH meters should occur before
the first use of the day (you don’t have to re-
calibrate between uses, once a day is fine).
Calibrating pH meters is a fairly simple process
which only takes a couple minutes. Be sure 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.

TURBITIY METER CALIBRATION:
Finding a good and reliable turbidity meter is a
great starting place — the Oakton Meter is our
recommended brand (check it out HERE). It’s
reliable, easy to use, and moderately priced.
Since these meters are measuring the
cloudiness of the water, be careful to not move
the device around a lot while taking a reading,
because it will jostle the water and give a false
reading. ~ Check out this video for an
interesting case study we did on the potential
for getting false turbidity readings due to meter
limitations, and why it is a good idea to let your
turbidity sample “rest” for a bit before taking a
reading. However, don't let it sit too long
otherwise the solids will settle out and result in
Most field
turbidity meters have an upper limit of 1,000
NTUs, but the NAL and Receiving Water
sampling triggers are far below this level.
Follow the

calibration which can vary from one make to

an unrepresentative reading.

manufacturer’s directions for

another.

TRICKS AND TIPS:

e Keep the unit dry, moisture will condense
on cold vials and cause a higher reading.

e Have a clean microfiber rag to clean off
smudges on the outside of the vials which
could elevate the reading over the NAL.

e Color doesn’t always mean high turbidity.
Coffee will have a fairly low turbidity as do
natural tannins and lignins.

e Turbidity meters are light sensitive, so be
sure to put the cap on when taking a
reading or calibrating to keep light from
leaking through and affecting the sample.

Please contact us if you have any questions ...

The Monthly Dirt

Newsletter Editor:

John Teravskis, QSP/QSD, CPESC, WPCM, ToR
jteravskis@wgr-sw.com

(209) 334-5363 ext. 110 or (209) 649-0877

Technical Questions about Environmental

Compliance? Call ...
Mike Lewis, QSP, CESSWI, WPCM
(Northern California) mlewis@wgr-sw.com,

(209) 334-5363 ext. 116
Gray Martz, QSP/QSD, PG (Southern California)

jgmartz@wgr-sw.com, (562) 799-8510 ext. 1002



https://www.amazon.com/Model-Hanna-Instruments-Tester-Accuracy/dp/B07738Z42M/ref=pd_sbs_3/130-9419411-7251125?pd_rd_w=r1SsC&pf_rd_p=0a3ad226-8a77-4898-9a99-63ffeb1aef90&pf_rd_r=WTCJX5N2MZ416TXKZ03B&pd_rd_r=05305ca5-82ad-4b25-b60c-2009a8262fb6&pd_rd_wg=AiEA
https://www.amazon.com/Oakton-WD-35634-30-pHTestr-Tester-Temperature/dp/B004G8PX72/ref=sr_1_6?keywords=oakton+ph+30&qid=1637347544&qsid=139-0657069-4617162&s=industrial&sr=1-6&sres=B00NG2POFU%2CB00NI4J2DQ%2CB00ZT8EF22%2CB004G8PX72%2CB00NG2O28U%2CB01GIREDMO
mailto:jteravskis@wgr-sw.com
mailto:mlewis@wgr-sw.com
mailto:jgmartz@wgr-sw.com
http://www.4oakton.com/proddetail.asp?parent=304&prod=305&value=detail
https://www.youtube.com/watch?v=r0tll3oLdMg&t=4s
https://www.youtube.com/watch?v=k_ayGoBQRYI&list=PLGh2UjOhCAZl63diwn3PJWEbJPlq4JX9h&index=7&t=1330s

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:




Turbidity Meter Calibration Log

Date

Time

Name of Person
Calibrating

Initials

Meter
ID

Measurement
_____NTU
Turbidity

Buffer

Measurement
____NTU
Turbidity

Buffer

Measurement
_____NTU
Turbidity

Buffer

Comments
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LET [T RAIN, LET IT RAIN.

Deck your site with festive
and effective BMPs for the
holiday season!

bmpoutlet.com


https://shop.bmpoutlet.com/
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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
https://www.landsend.com/products/womens-squall-waterproof-insulated-winter-parka-with-hood/id_349442?attributes=8063,43307,43326,43398,44256,44379,44967
mailto:jteravskis@wgr-sw.com?subject=Holiday%20Gift%20Guide%20Storm%20Water%20Inspection%20App%20Inquiry
https://www.froggtoggs.com/tekk-toad-pant-4345
https://www.froggtoggs.com/women-s-pro-action-pants
https://wgr-sw.com/lists/?p=subscribe&id=1
https://secure.wgr-sw.com/training/
https://www.llbean.com/llb/shop/32781?page=beans-double-l-jeans-flannel-lined-classic-fit&csp=a&feat=121574-recsbottom.pdp
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

JOIN US FOR OUR NEXT ONLINE COURSE
JANUARY 25-27, 2022

QSP TRAINING (2-DAY): $375 | QSP/QSD TRAINING (3-DAY): $550
QSD-ONLY (1-DAY): $250

The first 12 people to register will receive a $25 gift card to Chipotle to enjoy during the course.


http://wgr-sw.com/training

FACTSHEET ON WATER QUALITY PARAMETERS

Turbidity

Turbidity is a measure of water clarity. High turbidity makes water appear cloudy or muddy.

Why do we measure turbidity?

Turbidity and total suspended solids (TSS) are different
ways to measure similar water quality characteristics.
TSS is the concentration of suspended particles, which
include soil particles (clay, silt, organic matter), algae, and
Microscopic organisms.

An increase in turbidity (Figure 1) or suspended solids
can also negatively affect aquatic health by:

Clogging fish gills or the filter-feeding systems of
other aquatic animals.

Hindering visibility, making it difficult for predators to
find prey.

Decreasing light penetration into water and

thereby the ability of submerged aquatic plants to
photosynthesize, reducing biomass and growth rates
of aquatic plants.

Reducing fish resistance to disease.
Altering egg and larval development.

Changes in turbidity can also affect other water
quality parameters; increased turbidity is likely to be
accompanied by the following:

Higher temperature and reduced dissolved oxygen
due to increased heat absorption of the water.

Reduced dissolved oxygen due to decreased light
penetration into the water and an associated
decrease in photosynthesis by aquatic plants.

Increased nutrient concentrations and chlorophyll a if
the turbidity is caused by excess algal growth.

Figure 1. Fish in turbid water (left), and fish in clear water (right).
Credit: Photo courtesy of Credit Valley Conservation

The suspended solids contributing to turbidity can affect
water chemistry and microbiology. The particles can
adsorb (take up on their surfaces) pollutants, including
nutrients, metals, and organic compounds. If the
particles settle on the bottom of the waterbody, then

the pollutants settle with them. If bottom sediments are
subsequently disturbed and resuspended, the aquatic
community can be exposed to any adsorbed toxins or
nutrients.

In drinking water, particles can interfere with disinfection
by physically blocking UV rays from reaching
microorganisms. Some microorganisms can make
people sick if they occur in drinking water.



https://www.epa.gov/water-pollution-control-section-106-grants
https://www.epa.gov/awma/factsheets-water-quality-parameters

Turbidity

What affects turbidity?

Natural factors that increase turbidity include: Urban runoff carrying particles from impervious

Runoff caused by precipitation and/or severe
weather.

Disruption of bottom sediments (resuspension) due
to water turbulence from windstorms or rain events.

Bottom-feeding animals moving sediments around.

surfaces to surface water.
Untreated wastewater discharges.

Disturbance and resuspension of bottom sediments
during dredging or boating activity.

Algal growth due to fertilizer use and resulting
increases in nutrients in the water, especially in lakes

Small floating organisms suspended in the water

, or slower moving rivers.
column (plankton, algae, cyanobacteria).

Dead organic matter in the water column.
Wood ash from wildfires that reaches surface water.

Spring snowmelt and precipitation.

Summer algal growth in lakes and slower moving
rivers.

Human-induced factors that increase turbidity include:

Stream bank erosion contributing soil to water
(Figure 2).

Erosion in other areas of the watershed caused by
changes in land use (construction, farming, forestry,
and urban development) that cause soil to be carried

in runoff to surface water. Figure 2. Example of streambank erosion. Credit: Photo courtesy

of Cuyahoga SWCD

What are EPA's recommended criteria for turbidity?

EPA's Quality Criteria for Water (1986) contains the States and tribes have the discretion to set quantitative or

following general narrative criterion for turbidity: “Settleable  qualitative water quality criteria for turbidity. For example,
narrative criteria may require no increases above naturally
occurring conditions.

and suspended solids should not reduce the depth of the
compensation point for photosynthetic activity by more
than 10 percent from the seasonally established norm for
aquatic life."




Turbidity

How do we measure turbidity?

Turbidity is measured directly using a turbidity meter or
sensor (nephelometry). Turbidity can also be measured
indirectly through water clarity, which is measured in
deeper rivers or lakes using a Secchi disk.

Figure 3. Water sample taken to assess turbidity. Credit: Photo
courtesy of USEPA

Turbidity is reported in nephelometric turbidity units (NTUs)
or Secchi depths (in meters) depending on the method
used for measurement. Figure 3 shows a water sample
that was taken to assess turbidity in murky water.

Turbidity can vary both horizontally and vertically in a
waterbody. Water samples should, therefore, be taken at
regular increments across a waterbody and at various
depths (or depth integrated, which is a sample that
represents the entire water column).

Basic field data collected by a water quality monitoring
program should include turbidity along with other
parameters that may influence turbidity, such as
temperature, streamflow, dissolved oxygen, specific
conductance, and pH.

What are the challenges of using turbidity as a water quality parameter?

Turbidity is an optical property of water rather than a
chemical or biological measurement. Caution should
be exercised when using turbidity as a water quality

parameter because high turbidity levels do not necessarily
indicate poor water quality, and low turbidity levels do not

necessarily indicate good water quality. Values should,
therefore, be evaluated alongside other parameters.
Measurements made using a Secchi disk as shown

in Figure 4 are qualitative and subject to the accuracy

of the measurer. A related parameter, total suspended
solids (TSS), is the concentration of particles suspended
in the water column that are larger than two microns in
size. Although turbidity is not a direct measure of TSS,
changes in turbidity often correspond with changes in
TSS. In general, higher turbidity values and greater TSS
concentrations are both observed at higher flows. TSS is
reported in units of mg/L.

<EPA

Figure 4. Secchi disk measuring the Secchi depth in water with
extensive algal growth. Credit: Photo courtesy of USGS

EPA 841F21007D | July 2021
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