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Preface




The stain of poisoned groundwater and environmental contamination by the high-technology industry manufacturing processes of the 1960s-90s is an enduring legacy. It is conceivable that the chemical contaminants and vapor intrusions aspects will never be eradicated. The Silicon Valley has historically hosted the largest concentration of Federal Superfund toxic clean-up sites in the United States. Whether unintentional or deliberate, the toxic trail has adversely impacted thousands of lives.




Descriptions of each toxic site are archived on the Environmental Protection Agency website and related media articles. There has been absolutely no need to embellish or amplify the reports.




The facts are sufficiently terrifying.


The Lingering Silicon Valley Subterranean Poisoning


This is a story about unhappy endings. This is a narrative about how the manufacture of technology has potentially forever poisoned the subterranean strata of the Silicon Valley. In brief, this is a horror story.


More individuals have had their lives adversely altered or shortened by this calamity that any natural disaster or mass criminal activity and yet, nearly forty years later the remnants have not been entirely eliminated. We still remain uninformed as to the full severity of the long-term repercussions.


High technology and computers have forever changed our lifestyles, modes of commerce, and the manner in which we interact with each other. Innovations have made us more productive, expansive in our knowledge base, and able to communicate effortlessly and instantaneously at speeds and to locations once thought unimaginable. 


Seemingly, this radical transition appears in the guise of an immaculately clean industry, absent of smokestacks, bulky machinery and unsightly waste. The end products have become accomplished by innocuous wafer thin silicon microchips. Our assumption of clean, however, has proven illusionary. What has become later evident and measurable is that semiconductor production has created an epic scale environmental catastrophe. What has become equally tragic is that the extent and projected duration has largely evaded mainstream attention and scrutiny.


Contemporary Silicon Valley architecture is constructed on a tainted foundation of toxic groundwaters. The debacle dates back less than half a century. 


When pollutants are released into the ground, they descend. They attach to absorbent clay soils or are blocked and transported by groundwater flows. These water bodies may exist fifty feet below the land surface or five hundred. Direct human contact or exposure is rare unless drilling is targeted to these depths.


Imagine a vial of ink plunging into water. Imagine its immediate and widespread dispersion. Concentrated pollutants react identically when they reach groundwater tables. They expand and spread. These toxic grenades are called plumes. They have migrated underneath the Silicon Valley since first reported in the early 1980s. 


The Silicon Valley of the late 1970s and 1980s was a significant semiconductor manufacturing hub with a lethal secret. Low-rise warehouse facilities populated the bland commercial terrain. Many operations employed chemical solvents, degreasers, acids and metal compounds essential in the microchip fabrication process. Storage tanks and acid neutralizing systems were purposely concealed or buried within adjacent soils. 


Their intended design impression was clutterless and streamlined order. The prototype backfired. The subterranean storage tanks leaked. Toxic volatile organic compounds (VOCs) seeped in large quantities, tainting the surrounding soils and groundwater, undermining the region’s foundation.


The most prevalent detected contaminants include Trichloroethene (TCE), Dichloroethylene (DCE), Tetrachloroethylene (TCA), Xylene, Benzene, Lead, Copper, Chloroform, and others. These are not additives typically itemized on the reverse of your cereal box. All can be hazardous and toxic with excessive exposure, ingestion or inhalation.


Looking back in time through a reflective mirror, how could such environmental abuse have been tolerated? 


Today Silicon Valley residents exist in an unsettling reality. Would you feel uncomfortable to know that your residence, restaurant, shopping center, medical facility, workplace, church or park were former toxic cleanup sites?


The answer to this unsettling question has become absurdly self-evident. The technology industry is uniquely responsible for the economic affluence of a valley region encompassed primarily by Santa Clara County. In the 1940 census, the entire county population totaled 175,000 residents covering a predominantly rural and agricultural landscape. 


By 1950, the population had nearly doubled and ten years later, 642,000 people inhabited the territory. The most explosive growth spurt commenced during the 1970s when the population first exceeded one million. The stimulus was influenced by the introduction and economic growth of the high technology industry.


The region rapidly transformed itself from agrarian into industrial supplemented by an educated labor base. Fresh development supplanted farmlands. Economic prosperity has continued unimpeded since. 


Yet the tariff for growth has proven excessive. Upon the discovery of widespread underground pollution and the subsequent designation as Superfund sites by the United States Environmental Protection Agency (EPA), continued manufacturing became problematic.


Manufacturing receded from the Silicon Valley principally for economic and less expensive labor reasons. Production was shifted offshore into more pollution tolerant Asian countries, particularly China. The public relations crisis of being labeled an environmental pollutant became less scrutinized from distant shores with restrictive media access. 


The multiple problems with a filthy manufacturing process are far from being resolved. 


By the mid 1990s, semiconductor manufacturing had generally relocated away from the Silicon Valley. The toxic trail retained its own lasting legacy in the form of elevated cancer and Parkinson Disease statistics, birth defects and autism.  


This issue eludes simplistic resolution. Commerce throughout the Silicon Valley has stimulated unprecedented wealth creation and entrepreneurship opportunities. A chronic housing shortage plagues an industry desperately in need of a highly trained workforce. Public transportation options are limited, traffic and parking congestion excessive and developable land inventory in limited supply. Historical economics concludes that underutilized property is squandered land. Potential environmental consequences frequently become secondary priorities.


But can a tainted past remain discreetly buried?


Groundwater Treatment

From the outset of toxic discovery, the objective of the EPA has been to return the fouled groundwater to acceptable drinking use levels. The process of eradicating contaminants will likely require subsequent decades to meet even minimum standards. The goal may never be fully realized. The groundwater is not currently used as a drinking or bathing water source.


The most common mode of treatment involves excavation pumping of the groundwater and a process combining air stripping with granular carbon adsorption. Thousands of gallons of contaminated water are pumped hourly and processed. Toxin readings have now stabilized, but there is scant evidence that they are decreasing towards extinction.


New technology such as bioremediation may one day provide the long-term solution. The EPA has conceded that this process remains unproven. Due to their chemical structure and unreactive nature, certain subterranean VOCs may be impossible to fully eliminate.


Silicon Valley based communities import the majority of their residential and commercial water from the San Francisco Public Utilities Commission (SFPUC). The SFPUC’s primary source originates from the Hetch Hetchy Reservoir. The reservoir is fed from the Tuolumne River transporting Sierra Nevada Mountain snowpack from Yosemite National Park. The waters are considered so pristine, they don’t require filtering. The city of San Jose reportedly 40% of their water via the Sacramento River Delta region and San Luis Reservoir. The remaining sourcing gap is filled by municipal and privately owned wells. 


The most recent five-year California drought, coupled by continuing population concentration has magnified the necessity for alternative locally based sources. Tapping into the groundwater system becomes an obvious option. Can contemporary technology insure suitable hygienic levels? Silicon Valley municipal water agencies are aggressively operating massive wastewater purification and recycling programs, but the expense is exorbitant.


An even fresher question that has yet to be addressed is whether the recent torrential rains will rise contaminated groundwater levels closer to the land surface. The rainfalls eradicated the state drought and refilled the desperately low reservoirs. The Silicon Valley landscape has incurred sinkage over the past decade due to its diminishing water table. What might be the effect if one day the groundwaters ultimately commingle with surface waters?


Soil Restoration Remedies

The soil remedy has traditionally involved excavation to sanctioned hazardous waste disposal sites. Treatment is typically by aeration, a process by which air is circulated through, mixed with or dissolved into the soils.


Soil Vapor Risks

Soil fume extraction employs vapor-phase granular activated carbon treatment. Ongoing vapor penetration above surface levels has become a priority concern based on lingering concentrations of VOCs. Vapor intrusion barriers and extensive ventilation accompany most new constructions. However, in some instances, these precautions have still not fully eradicated the vapor presence putting employees and homeowners at risk. Vapor penetration has been proven to be particularly harmful to pregnant women during the initial three-week period of their first trimester.  Birth malformations have been subtlety transferred upon the development of a future generation.


Contemporary Silicon Valley

The region shed its agricultural heritage decades ago, but a tainted foundation never bodes encouragingly for the future. The replacement facilities concentrating on research and development, marketing and administrative uses create a benign impression towards the previous abuses.


So many present and future lives have become impacted by the past. In some instances, the toxic dumping was intentional and callously flagrant. Outrage is easily justifiable. Yet in the instances of accidental storage container leakage, how could so many intelligent agencies be so collectively ignorant about their storage tank permeability?


Is the debt of these responsible public offenders morally discharged simply based on their incurred and mandated clean-up expenses? Substantial public monies and energies have been expended based on their neglect. Taxpayers fund these costs. There are few instances where toxic disclosure was proactive or voluntarily based on concerns towards public welfare.


Where Lies The Responsibility?

Amidst the revelation and disclosure process during the early 1980s, only one individual was convicted of multiple misdemeanor charges. He died before completing his sentence. In my research, I have discovered no other individual prosecuted or incarcerated due to their administrative negligence or irresponsibility at any of these sites. I would welcome being corrected.


Based on EPA Superfund profiles, the leakages appeared universally accidental. In one exception, an enraged neighbor reported daily illegal dumping. In another, a sanctioned investigator stumbled upon elevated toxic levels at a random creek water testing site. The polluter temporarily altered their discharge destination. Was such a complete absence of controls and inspections consistent by the responsible parties from the outset of designing their facilities?


The resulting consequences appear more unlawful than accidental. Doubtlessly the most affected families and individuals ravaged by related diseases and birth defects must certainly conclude they were abandoned and left vulnerable by local authorities. Some of the ensuing litigation and settlements have toned down public outrage. These isolated cases have in no way assigned proper accountability since they are accompanied by nondisclosure and non-admission-of-guilt clauses.


Contemporary culture exhibits a maddening tendency to ignore collateral damage victims amidst the frenzied stampede towards economic advancement. The victims are real and legitimate. Their ranks compound today.


The Ethics Behind Redevelopment on Tainted Lands

Should formerly tainted sites be expediently returned back into usability? Municipalities and real estate developers have repeatedly ignored this ethical dilemma. The laws concerning disclosure and due diligence partially protect consumers. An individual is not compelled to locate on a former toxic waste site. The more immediate needs for shelter, sustenance and
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