“Magnesium?@ | don’t got any of that on my facility.” If that was your first response when you read the title
of this month'’s edition of The Rain Events, you’re in for a surprise. Even our editors were surprised at
how common this uncommon pollutant really is. Magnesium naturally occurs in vast quantities, has a large
variety of uses (our video department’s cameras are built out of magnesium), and is an essential mineral for
virtually every living organism. And after doing some research, we found out it's not as toxic as you might
think. So, if you're having trouble understanding why it has such a low NAL, well, you're not alone.

In its elemental form, magnesium is a shiny gray
metal that is two-thirds the density of aluminum.
It is the fourth most common element on Earth
(after iron, oxygen, and silicon), making up
13% of our planet's mass, and a large fraction
of our planet’s mantle.! It is also the third most
common dissolved element in seawater after

sodium and chlorine.?

Magnesium is naturally occurring in large
quantities, and can be found in deposits of
magnesite, dolomite, and other minerals. The
most common sources of elemental (metallic)
magnesium are actually magnesium salts,
which are extracted from sea water or other
mineral-rich water.® According to a 1912 US Geological Survey
publication, the greatest concentration of magnesite in the United
States is found in California - deposits are “widely distributed
throughout the Coast Ranges and on the western slopes of the Sierra
Nevada...a number of these deposits, especially in California, are of
considerable size and yield magnesite of excellent quality.”* And
according to the California Department of Conservation’s website,

magnesite can be found in 30 of California’s 58 counties.®

Magnesium is very widespread in terms of natural occurrence, but is

even more so in terms of application. Metallic magnesium is the third

most commonly used structural metal, following iron and aluminum.®

It is the lightest structural metal, but in the
right alloy, can sfill be used in high-
strength applications. Magnesium has
historically been used in the aerospace
industry, and was used extensively in
German aircraft during World War II.
Volkswagon has used magnesium in en-
gine components for years, and the
BMW N52 engine (2005-2011, vari-
ous models) used a magnesium engine
block. Metallic magnesium is also com-
monly used to remove sulfur in the pro-

duction of iron and steel.”

Magnesium compounds are also widely
used. Magnesium oxide has many industrial uses, including
in Portland cement, as a water treatment additive, as fire-
proofing in wallboards, as a refractory material, and in phar-
maceuticals and supplements.®. Magnesium chloride is used
for dust control and road deicing, in fire extinguishers, as a
fertilizer, in mineral supplements for animals, in the paper
manufacturing process, and in cement manufacturing.” Mag-
nesium sulfate (Epsom salt) is also a common fertilizer/soil
amendment, and is used as a brewing salt in beer produc-
tion.’® Dolomite is used in concrete as an aggregate, and can

be ground up for sale as dolomitic limestone. "



In terms of toxicity, magnesium may not be as toxic as the NAL benchmark of 0.064
mg/L might lead you to believe. There have been relatively few studies on the effect of
magnesium on fish, except to show the unhealthy effects of magnesium deficiency. One
toxicity study on the effect of magnesium sulfate on freshwater fish showed the combined
chronic inhibition concentration (ICs0) and acute lethal concentration (LCso) ranging from
4 - 1,250 mg/L.'? For comparison, another fish toxicity study showed the LCso of cop-
per sulfate to be 58 mg/L."? In toxicity studies in lab rats, a lethal dose is considered to
be higher than 1200 mg/kg (200 mg/kg/hr).'* The LDso dosage of caffeine in lab rats
is nearly the same as magnesium — 200mg/kg.'* But in the magnesium study, the rats
made a full recovery within an hour after dosing.'® A few cases of magnesium toxicity in
humans have arisen, but magnesium-induced deaths are rare. One woman received
200g (nearly half a pound) of magnesium sulfate over 24 hours, then inadvertently re-
ceived an additional 20g in 15 minutes. She recovered despite a blood magnesium
concentration of 38.7 mg/dL."”

OK, you may be wondering why the NAL for magnesium is so low - and
we are too. It appears the Industrial General Permit NAL of 0.064 mg/L comes from the
benchmark value for magnesium in the Multi-Sector General Permit (MSGP). According
to the 2008 MSGP Fact Sheet, the benchmark levels for pollutants were based on the
EPA’s National Recommended Water Quality Criteria list. For pollutants that were not
on the criteria list, the “EPA instead used a value equal to 3.18 times the MDL [method

ng

detection limit] for that pollutant in lieu of the water quality criterion. Interestingly,

magnesium is not on the EPA’s water criterion list.'” So, according to the Fact Sheet, the
“EPA used other sources of data to determine the appropriate benchmark value.”2°
Which other sources of data2 They don’t say. And doesn’t the MDL vary based on the
sensitivity of laboratory equipment? Interestingly, the EPA’s Region Il freshwater screen-
ing benchmark for magnesium is 82 mg/L — over 1,200 times higher than the MSGP’s

and IGP’s benchmark of 0.064 mg/L.2'

Now, say your analytical results show an exceedance for magnesium. What to do?
Source control is about the only option. Since most industrial uses of magnesium are
magnesium salts and compounds, attempting to remove magnesium from your storm wa-
ter runoff would be as easy as trying to remove sodium chloride (table salt) from your

water.

But even with the best source control, you'll probably still have magnesium NAL issues.
There are many natural sources of magnesium in California, and the likelihood of natural

background sources or ambient deposition contributing to your magnesium levels is
pretty high.

What's the takeaway? At The Rain Events, we recommend that you don’t sample for
magnesium if you don’t have to. The only Table 1 industry required to sample for mag-
nesium is hazardous waste facilities. If you have an industrial source of magnesium and
you need to choose an activity assessment analyte, try to choose something other than
Total Magnesium if possible — for instance, for magnesium chloride, try using Specific
Conductivity for your activity assessment. It doesn’t have an NAL value, and it will detect
the presence of magnesium chloride (and other minerals/salts) without putting your fa-
cility into a Level 1 or Level 2 situation. At The Rain Events, we're looking forward to the

Water Board re-evaluating the magnesium NAL level during the next IGP renewal. =
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Special thanks to Craig Fish, Surface Water
Lead at Lawrence Livermore Nation Laboratory
for bringing this issue to our attention.

Please contact us if you have any questions ...
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Storm Water Treatment Systems
Starting at $45,000!

V Meet the Level 2 Advanced BMP Requirements of the Water Board Industrial General Permit
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V Patented Technology with data to prove pollutant reduction rates of 90% to 99%

Qver six years of development to innovate our systems and hundreds of sample results that prove
it's Best Available Technology (BAT)

C A

User-friendly system requires little to no construction and is fully modular, so upgrades can be
made easily in response to changes in regulations

V This end-of-pipe solution will help to protect your business from litigation and Water Board Enforcement

V #1 Company in California for Installed Systems
in all industries

Find out how this patented technology can help...
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Call 310-974-0078 PROOF

or Visit www.StormWaterSystems.net/LeveI2 e BY STORM WATER SYSTEMS
We Guarantee It.





