Are We Exchanging Mining for Drilling?
By Todd Fiorentino
My seven-year-old daughter loves trivia.  When we’re bored, I ask her questions about various topics.  Sometimes I ask problematic questions, accidentally—questions with two answers or that are open to interpretation.  That’s how the game came to be called, “Wrong Question.”  Another aspect of the game is that she likes to choose the category: cat facts, desert life and so on.
I mention this because, so often, we ask the wrong questions or want to selectively discuss things that support our predetermined conclusions regarding environmental issues.  We ask questions that validate our biases.  This article is meant to pose the right questions and see where the facts lead us.  Can electric vehicles help mitigate the climate crisis?  Can production, use and disposal be handled in an environmentally safe way?
Electric vehicles (EV’s) are touted as the future.  We can limit our reliance on fossil fuels which are driving the climate crisis; OPEC and Russia would have far less leverage; drilling oil in sensitive areas or running pipelines no more.  It sounds like a grand future.  So let’s dive into what could be.
The first assumption is that we are making energy to plug-in with renewable energy like wind or solar.  Is that infrastructure in place?  If not, we are exchanging gas driven cars for cars that run on gas fired power plants.  The second assumption is that we can make the long haul lithium batteries in a way that respects the environment.  Can we?
Environmentalists have long railed against mining.  They’ve fought leases given to companies for extraction.  Yet, extraction is exactly what’s needed for these batteries.  According to Nature.com:
Amounts vary depending on the battery type and model of vehicle, but a single car lithium-ion battery pack (of a type known as NMC532) could contain around 8 kg of lithium, 35 kg of nickel, 20 kg of manganese and 14 kg of cobalt, according to figures from Argonne National Laboratory. 1
The Department of Energy (DOE) clearly recognizes the problem.  They are offering a 5.5M dollar prize to entrepreneurs who can demonstrate viable recycling for lithium batteries.  The DOE expects these batteries to flood the disposal market soon as sales surge and many cars reach the end.
The vast network of thinktanks, industry groups, non-profits and lobbyists employed by the fossil fuel industry have pounced on issues like this.  Lead-acid batteries from gas cars are classified as hazardous waste and widely recycled.  Of course, we may have to deal with a multi-billion dollar climate (and health) crisis later, but, hey, that’s for future generations to figure out, right?
Although EPA states that “some” lithium batteries qualify as hazardous waste, we do not have a concrete federal acknowledgment that rechargeable electric car batteries meet this definition.  In the absence of this, recycling will be hindered.  There is a website called Earth 9-1-1 that can help consumers, but we need Federal leadership (the Strategic EV Management Act passed the Senate but still awaits approval from the House).  Actually, we should emulate what was done with lead-acid batteries because recycling reduces mining.
However, recycling carries various issues with it.  Both major methods of recycling (shredding or disassembling) risk fire, involve waste and emit greenhouse gases.  Add to this, the many different variations of batteries on the market and it becomes a moving target.  Uniformity and pre-design for recycling would help: various types, shapes, glues, cements, etc. are currently in use.  Robots could be designed to assist in recycling if batteries had some basic standardization; also, it’s important to keep cobalt levels high as it incentivizes recycling (value is over 80K per metric ton).
If incinerated, heavy metals from batteries do not disappear.  The pollution control technology itself may end up in a hazardous waste landfill.  Or some heavy metals become emissions.  Although rarely discussed, trash tends to be wet.  As a result, it takes fossil fuel inputs to “create energy” at these waste-to-energy plants.  Debris may be sprayed with water to avoid dust.  The plastics industry says their products are high BTU, which helps in this equation.  But we know that PVC, for instance, becomes dioxin when burned, which is a carcinogen adding to our already high environmental cancer rates.  
When a building is demolished, and proper pre-recycling is not done (which is often), all of those PVC pipes go up the stack.  When I was a Recycling Coordinator, I used to go into abandoned buildings or those slated for demolition and cut out PCB ballasts, mercury fluorescents and so on.  We tested materials for the presence of chlorinated compounds and sorted hazardous waste.  I remember opening one can of God knows what and almost being overpowered by the Volatile Organic Compounds (VOC’s) that blasted me in the face.  There’s some nasty stuff out there.  You wouldn’t know it by watching HGTV or walking around Home Depot, but our cancer problem starts with home improvement and demolition.  Walk the paint, battery or pesticide aisle and read the labels.  We can make building materials that are not loaded with suspected carcinogens, but we have to choose it.  Why are oncologists silent on this issue?  Our World in Data online (2017 Share of Population with Cancer map) shows industrialized countries have the highest cancer rates: the U.S., half of Europe, Canada, Australia, Japan, South Korea and so on.  Chemical and heavy metal production matched with improper disposal causes cancer.  
Many towns don’t have Recycling Coordinators; enacting environmental legislation is great, but it takes money to comply.  If the glues, adhesives and heavy metals within rechargeable lithium batteries for EV’s are sent up the stack or landfilled, our health will suffer.  It’s fascinating to me that we focus tons of resources on cancer treatment, and, similar to the climate crisis, put so little into prevention.  While the Army Corps of Engineers is allocated billions for “climate resilience,” we fail to take steps that would reduce the need for massive engineering projects in the first place.  
What about sourcing the metals?  What are the issues surrounding mining?  Contamination is commonplace.  Child labor is used in the Democratic Republic of Congo (DRC) to mine these metals.  We suspect other countries as well: China, South Korea, Argentina, Bolivia and Chile.  Similar to blood diamonds, we need to apply ethics to business.  Extraction, manufacturing and assembly are distinct processes.  Regarding assembly, when Biden says let’s give tax incentives for e-vehicles that undergo “final assembly” in the U.S., that’s like saying the poster for that Broadway show you just saw, WAS the actual show itself.    
The U.S. has a long history of rolling out products then scrambling to figure out ways to collect and recycle them.  I lived in Vermont for a while, and battery companies like Eveready did a number on the waterways and soil of Saint Albans.  Toxic plumes, injection wells, discharges of chemicals that we’re told are “contained.”  The battery industry does not have a clean record.  As Rachel Carson pointed out—it all ends up in the water.
Is this the “wisdom of the markets” the free-marketeers have been championing in D.C. thinktanks for years?  Look at how we handled the mass proliferation of flat screen TV’s.  Generate millions of new Liquid Crystal Displays (LCD’s) then try to scrap them all without toxic releases.  The EPA states:
An undetermined amount of used electronics is shipped from the United States and other developed countries to developing countries that lack the capacity to reject imports or to handle these materials appropriately. Without proper standards and enforcement, improper practices may result in public health and environmental concerns, even in countries where processing facilities exist. 
EPA estimates that, in 2009, US consumers and businesses discarded televisions, computers, cell phones and hard copy peripherals (including printers, scanners, faxes) totaling 2.37 million tons. Approximately 25 percent of these electronics were collected for recycling, with the remainder disposed of primarily in landfills, where the precious metals cannot be recovered.
If that’s our record on electronics waste, which batteries are part of, it’s logical to worry how the massive influx of lithium EV batteries will be handled.  Send them to poor countries?  Send them to landfills and hope the seals hold into perpetuity?  If heavy metals end up in landfills, it’s realistic to wonder about earthquakes in places like California or leak detection technology failure.  
Regarding small consumer electronics, an estimated 350M rechargeable batteries were purchased in the U.S. in 2002.  Three major metals are used in rechargeable batteries; here is the raw tonnage between 1995-2005:
Cadmium
100 tons (1995) to 7 tons (2005) as NiCd batteries declined and lithium ions rose in the marketplace.
Lithium
87 tons (1996) to 290 tons (2005); after 2004, these started to decrease as lithium polymer batteries were introduced.
Cobalt
55 tons (1996) to 2,300 tons (2005) 2
To give an idea of how the government tries to play catch-up, in 1992 EPA classified cadmium as a Group B1 probable human carcinogen.  Nevermind that cadmium had already been mass produced for years, landfilled and incinerated; plus, by then, corporate interests had moved on to the next great heavy metal.  Of the batteries in landfills, it’s estimated that 75% are NiCd.  To visualize the extent of the problem, an estimated 146,000 tons of consumer batteries (all types) were discarded in the U.S. in 1992.
Also playing catch up, was the U.S. Congress.  In 1996 they passed the Mercury Containing and Rechargeable Battery Act in an effort to push recycling.  The EU has made similar moves.  The EU deserves credit for recently mandating that all chargers must be USB if sold in Europe; Apple, of course, protested, among others, because they were loving selling their more expensive “lightning” charger which wasn’t faster or better, it just cost more.
As the auto industry looked to jump in on the battery craze, President Bush signed the 2006 Advanced Energy Initiative proposing a 31M battery research subsidy.  (Could you imagine if we put 31M behind solar, wind or alternatives to meat back then; instead, we now rely on China for solar panels).  By 2010, NiMH (Nickel Metal Hydride) and Li-ion hybrid cars reached 550,000 units in the U.S.  NiMH were widely produced up until 2010 with Li-ion gaining market-share steadily from 2003 to current.  China, Japan and Korea are primarily exporters/distributors of rechargeable EV batteries.  But who is involved in production and smelting?  Where is each metal sourced?
Nickel Mining:
Indonesia, the Dutch government entered this sector in the early 1900’s.  Two large companies rose up—PT Aneka Tambang TbK (or PT Antam) and PT International Nickel Indonesia (or PT Vale), a.k.a. Vale Group. 3
Japan, nickel smelting process, raw product is shipped to them.  
Cobalt Mining:
Congo (DRC), the Mukondo Mountain (UNICEF and Amnesty International track child labor).
Madagascar, Ambatouy Mine
New Caledonia
In 2010, there were 103,000 metric tons of cobalt produced globally—a massive jump from the 2005 figures above.  Under the Salmon River Mountains in Idaho, a belt of cobalt is being eyed for mining.  One has to wonder if it will still be called Salmon River when they are done.  Cobalt runoff is toxic.
Lithium Mining & Processing:
Australia, Greenbushes—a major processor
Quebec Lithium Project, started in 2013; projection was 3,000 tons per year beginning 2017.
Brazil, forecast: 510 ton per year increase in production every year following 2017.
Chile, Salar de Atacama is part of the “lithium triangle” with Argentina and Bolivia.  The topography includes high altitude lakes and salt flats with over 1,700 liters of lithium brines pumped from the shallow subsurface each second!  Given the high impact, this has led to various ecological and indigenous issues.  Local people claim the water rights that these companies have assumed.  Habitat loss has resulted as the land becomes altered by mining; wetlands are poisoned by cyanobacteria post extraction; animals ingest the toxic byproducts.  This process involves chemicals binding to bacteria in the environment.  The endangered Andean flamingo was native to this area. 4
Globally, 28,000 tons of lithium were produced in 2010 and we’ve been adding roughly 7,000 tons every three years. 5  It’s been a huge jump from 2005.  (Tesla has focused on Lithium nickel cobalt aluminum oxide batteries for their cars; given its characteristics, this one seems destined for high volume use in the future.)
While many of these statistics are shocking, the reality is—the numbers are much higher now (11M tons of lithium batteries are expected to reach end of life by 2030).  The EV industry has exploded.  Add lithium batteries from cell phones to the mix and volume skyrockets.  It’s estimated that China and India may soon account for 45% of cell phone purchases.  Any global recycling strategy must focus on growth in these two countries.  The industry typically uses International Metals Reclamation Company or INMETCO for recycling efforts.  But results have been mixed.  The tendency towards miniaturization will likely impede recycling as tiny button batteries are easily lost in municipal waste streams.  To give an idea of magnitude, in 2005, an estimated 130M cell phones were retired (source: EPA).  The constant industry push for “upgrades” doesn’t help.  The U.S. (unlike Europe) continues to accept the multiple charger interfaces, leading to electronics waste as households stock 4, 5 or 6 different chargers in some cases.  Hopefully the U.S. will stand up to these companies like the EU did, if not for the environment, then on consumer grounds.
The bottomline on lithium: Strip mining in its current form leads to biodiversity loss and native plant destruction.  As deposits of lithium salts are mined and brought to the surface, the settling ponds disrupt any life that is seeking fresh water (read: plants and animals).  I don’t pretend to have the answers to our ecological problems, but we know that fossil fuel extraction and more burning is not sustainable given the climate crisis and resulting pollution.  Fossil fuels are finite; children are suffering with asthma; even climate deniers can recognize that we must move away from gas guzzling cars and power plants.  There are also good geopolitical reasons to change; most recently, we’ve seen how beholden we are to OPEC and Europe is feeling the loss of Russian oil.  With foresight, planning, reverse engineering and recycling, we can reduce our impact on the Earth; importantly, politicians can no longer be 10, 15 or 20 years behind on environmental legislation.  And enforcement must be funded.  We need reviews of chemistry and new products BEFORE they hit the market.  There must be a recycling plan; not, a disposal plan.  If the industry can’t figure out such a plan—the object should not be released.  And, if the product is a suspected carcinogen, similar to new drugs coming to market, the industry must prove it is safe.  Because, just like a drug, we will ingest the materials being disposed of.
Subsidies warp our perception of real costs.  That’s why we have 99 cent cheeseburgers.  We need subsidies that direct society towards the greater good: Maintaining biodiversity and respecting life, leaving room for animals, keeping ecosystems intact, protecting water and air, recycling, making products that can be composted, supporting wind and solar, not depleting the land and soil, not worsening climate change and finding ways to capture wasted energy.
Europe subsidizes high speed trains as a solution.  Our Amtrak system looks quaint compared to their mag-lev bullet trains.  Where is the magnetic levitation industry in the U.S.?  Trains are more communal; they also rarely strike animals.  Recently, I took a train from Rome to Florence which ran 11 minutes late.  The conductor announced a website for claiming a “lateness credit” and apologized profusely.  The expectation is—these trains will run on time.  It’s quite hard for us to imagine this happening in the States.  
Another consideration is that roadkill may increase with the quietness of electric cars.  I realize we’ve become desensitized to this issue, which is troubling in itself.  Out West, you can find wildlife corridors that cross highways using elevated walkways.  Animals can migrate and find water.  In NYC and NJ, I have seen some horrific scenes as deer and other animals try to cross fences, jersey barriers and near 24/7 traffic on highways.  Animals must roam for food; we can’t carve up the land and expect there won’t be carnage.  
It's impossible to look at climate change in a vacuum.  So many environmental issues intersect with it.  When our beef culture breeds millions of cows, there is massive methane release, a potent greenhouse gas; then, add in methane release from landfills.  When our society uses plastics, a petrochemical, for just about everything, that’s fossil fuel use.  We don’t want to relive the lesson from nuclear.  Look, here’s a great new technology, but, oh, wait, what do we do with the waste?
It will take a concerted effort to stop climate change, but the onus is not entirely on government.  We need producer responsibility in addition to federal, state and municipal efforts.  We need to mitigate mining.  We also need to put lifestyle change on the table.  Those who benefit from a high carbon economy – from not changing – seek to cloud the conversation.  We need to ask the right questions and take the actions required by those facts. 
Todd Fiorentino is an MFA candidate at CCNY.  This article was written as a final paper for Emily Raboteau’s Climate Writing class.  Mr. Fiorentino was a Recycling Coordinator for the City of Everett, MA during the Ragucci Administration.
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