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Due to the Colorado Plateau's unique geologic setting and characteristic, large economic 
uranium deposits developed through igneous and sedimentary processes. Extensive 
mining and milling of tabular sandstone uranium deposits occurred in the Colorado River 
Basin during the uranium boom of the late 1950s and early 1960s. The uranium industry 
was originally heavily subsidized and partly operated by the United States government, 
the sole purchaser of processed uranium "yellow cake". With a decline in the 
development of nuclear power facilities and nuclear defense weapons, the Utah uranium 
industry has experienced rapid downsizing since 1980 and now is all but inactive. The 
remnants of the industry, huge uranium mill tailings piles, pose significant 
environmental and health risks. At least seventeen such piles are located in the Upper 
Colorado River Basin; nearly all are in close proximity to natural was sources. Of 
particular interest is the Vanadium Corporation of America's abandoned White Canyon 
Mill tailings pile at Hite, Utah. Now covered by the waters of Lake Powell and more than 
one hundred feet of water deposited sediment, the tailings pose present environmental 
concerns associated with groundwater contamination. With the prospect of 
decommissioning Glen Canyon Dam receiving extensive environmental study, it is 
important to analyze the possible effects of draining Lake Powell on this tailings pile. 
This study will attempt to analyze the potential current environmental effects of the mill 
tailings near Hite, as well as problematic environmental scenarios that will be created as 
the reservoir is drained and the pile exposed. In addition, specific recommendations and 
viable options are drawn from the analysis ofpresented information. 

Introduction: 

The information in this study has been compiled from previous studies and reports 
regarding the geology and geohydrology of the Colorado Plateau, the uranium mining 
and milling industry and water quality issues in the Colorado River Basin. The study 
area, the Upper Colorado River Basin, includes parts of northern Arizona, New Mexico, 
southeastern Utah, western Color:ado, and southwestern Wyoming. 

The uranium mining and milling industry in this area had had a long and colorful history. 
Although officially controlled by the U.S. Government, there is little official 
documentation of mining and milling activities; some milling operations are suspected to 
have existed unregulated and uncontrolled. Furthermore, the 1978 Uranium Mill Tailings 
legislation divides jurisdiction of the remnants of the industry between the Department of 
Energy and the Nuclear Regulatory Commission. Thus there is no comprehensive source 
of information regarding the past and present status of the industry; often , the 
information between the two sources is contradictory. 



Controversy regarding mill tailings piles has existed nearly from the time the piles began 
accumulating. Recent controversy surrounding piles in Colorado and in particular the 
Atlas Corporation pile in Moab, Utah have generated ample amounts of research on the 
hazardous effects of tailings piles. Extensive research has been completed regarding mill 
tailings contamination of groundwater sources. This study draws heavily on this previous 
research. 

This report is an attempt to: 
• Analyze the unique geologic and geohydrologic characteristics of the Colorado 

River Basin in reference to the uranium industry in the area. 
• Review the history of the uranium history in the basin and its consequences on 

Lake Powell. 
• Discuss specific problems created by the White Canyon Mill site near Rite, Utah. 
• Present options for remediation of the White Canyon site and suggest further 

studies. 

1.0 Geology: 

FIGURE ONE 
Map of the Upper Colorado River Basin 

· -tl Represents approximate location of the White 
Canyon Mill taliJinga pile 

1.1 Paleogeology 
During the Cretaceous period the area now termed the Colorado Plateau was 
dominated by massive inland seas (Hintze, 1988). These seas were subjeCt to 
alternating transgressive and regressive movements as dictated by paleoclimates 
and the changing topography of the landscape. As the extent and shoreline of the 
seas changed, so did localized sediment depositional environments. As the seas 
transgressed, local areas experienced a cycle of desert or beachfront eolian 



deposition of coarse materials followed by shallow marine fluvial deposition and 
finally deep marine deposition of fine sediment and silt. As the seas then 
regressed the sequence reversed. The effects of this ancient cycle of deposition 
are defined in the stratigraphy of the region. Alternating formations of coarse 
grained sandstone, slope-forming shale and fine grained limestone overlay the 
basement of metamorphic formations (Hintze, 1988). 

Extensive igneous activity occurred in the Colorado Plateau region following the 
inland seas. This igneous activity in the region, both intrusive and extrusive, 
introduced uranium-bearing minerals from the earth's upper mantle to the crust. 
Thus the sedimentary deposits became rich in uranium-bearing minerals. 

1. 2 Geohydrology 
The tectonic compressional and thrust forces that have altered the stratigraphy of 
much of the western United States have been fairly dormant in the Colorado 
Plateau region. Thus, except for a few laccolith mountain ranges and regional 
uplift, the strata of the Colorado Plateau have remained roughly horizontal and 
unaltered. A general and gradual dip to the west is the sole ubiquitous 
geomorphologic feature immediately surrounding the Glen Canyon area (Cordey 
and Freethey, 1991). 

Because strata have remained largely intact and horizontal, a well-defined series 
of groundwater aquifers and confining units have developed in the area. 
Generally, the porous and permeable sandstones form aquifers while under and 
overlying shale members act as confining units. Due to the general dip of most of 
the strata, groundwater movement trends generally westward (Cordey and 
Freethey, 1991). Groundwater recharge areas are typically the high elevation 
mountains with discharge environments occurring in river valleys and geological 
boundaries between sandstone aquifers and confining units. 

1. 3 Uranium Deposit Genesis 
Uranium is highly soluble and thus easily weathered from its parent rock (Tatsch, 
1976). Thus uranium contained in the sandstone formations and igneous rock is 
readily exposed to, weathered and transported by groundwater. Groundwater 
carries uranium in solution from areas of high-gradient and deposits it in areas of 
low-gradient (Sanford, 1994). As groundwater moves toward and confining unit, 
increased pressure on the water forces minerals and sediment out of solution. 
Thus uranium has been deposited and concentrated in the low-gradient 
groundwater discharge environments associated with the stratigraphic transition 
between aquifers and confining units (Sanford, 1994). Typical discharge 
environments where ura.nlum h~ been deposited include topographic depressions, 
synclines and aquifer pinch-outs. The action of groundwater transport and 
deposition creates large tabular uranium deposits in sandstone formations 
(Sanford, 1994). 



The Morrison and Chinle formations of the Colorado Plateau are both 
groundwater confing units and contain significant amounts of groundwater
deposited uranium ore. Most of the economic uranium ore deposits in the 
Colorado River Basin are contained in these formations and thus they have been 
actively prospected for their ore (Tatsch, 1976). 

In addition to groundwater deposition of uranium, large deposits occur in ancient 
streambed channels incised in the Chinle formation (Chenoweth, 1993). 
Paleostreams carried weathered uranium in solution and deposited it in placer 
deposits associated with meanders in the river channeL As these placer deposits 
were covered by overlying formations, the combination of groundwater contact 
and an oxygen depleted reducing environment prevented oxidation of uranium 
and thus facilitated uranium mineral growth (Chenoweth, 1993}. 

2.0 Uranium Industry 
2.1 History 
The earliest active minig operations of uranium ore in the Colorado River Basin 
occurred in the early twentieth century. Deposits were mined not for the uranium 
they contained but for the associated radium, which was being used for medical 
research, experimentation and treatment. By 1912 the U.S. had a monopoly on 
the radium industry due to the Colorado River Basin Deposits. Shortly thereafter, 
radium was found elsewhere to be more economical and the U.S. industry died. 
In the 1920s and 1930s sandstone deposits were again actively mined, this time 
for vanadium. Vanadium was being used in metal alloys and paints (Millar, et al, 
1980). 

As nuclear fission research developed in the 1940s uranium became and 
economic and useful commodity. The deposits in the Colorado River Basin were 
actively prospected and mined for uranium. From 1952 to the industry's peak in 
1958 uranium was mined and milled in the Colorado Plateau at a rate of 8960 tons 
of ore per day (Millar et al., 1980). 

The U.S. government was the original sole buyer of processed uranium and 
controlled the industry with legislation. The Atomic Energy Act of 1946 gave the 
government operated Atomic Energy Commission ownership of the nations 
uranium production. The act was amended in 1954 and 1964, each time allowing 
for more private ownership of the industry (Turley, 1980). 

In 1958 the AEC announced it desired to curtail the production furanium when 
the industry began supplying more than the current demand. Since 1958 the 
uranium industry has been in decline. A sole exception was a small resurgence in 
production in the late 1970s which was effectively terminated by the 1979 Three 
Mile Island incident and the 1986 Chemobyl accident. 

2.2 Production Process 



Uranium ore typically contains three semistable isotopes of uranium: U-238, U-
235 and U-234. U-235 is the only suitable isotope for industry use, however U-
238 is easily converted to U-235 in the milling process (Turley, 1980). The 
recoverable uranium in ore is composed of99.4% U-238, 0.5% U-235 and less 
than 0.1% U-234 (WISE, 1999). 

After mining uranium ore is transported to a milling facility. There, ore is 
processed through crushing , grinding and repetition of leaching, filtration and 
centrifuge (WISE, 1999). Through this process, all of the uranium isotopes are 
recovered and converted into uranium "yellow cake". About 0.25% ofuranium 
ore contains recoverable uranium. Thus, in order to produce five pounds of 
processed uranium, a full ton of ore is necessary. The residual 1995 pounds of 
ore become mill tailings, deposited as slurry along with acids used in the milling 
process. 

These tailings form a pile of fine sand-like material that poses significant health 
risks. A 1966 study by the Federal Water Pollution Control Administration, the 
Uranium Tailings Act of 1978 and a 1980 independent study by Dr. Richard E. 
Turley all illuminate the environmental and health hazards presented by these 
piles. In spite of evidence, little has been done to mitigate the harmful effects of 
the tailings. The recent 1996 controversy concerning the Atlas Mill tailings pile 
in Moab, Utah is a further testament to both the hazards posed by the tailings, the 
public concern and the reluctance of responsible parties to eradicate the hazards. 

osition of Uranium Tailin sin the Colorado River 

3.0 Uranium Mill Tailings 
3.1 Non-radioactive contaminants 
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In the milling process ofuranium production, either an acid or an alkaline liquid 
is used as a leaching agent (WISE, 1999). After the milling process, these liquids 



are pumped, as waste, into the tailings deposit. These water liquids create and 
unbalanced pH in the surrounding water and soil (Millar, et al., 1980). 

Uranium tailings typically contain high concentrations ofheavy metals including 
arsenic, barium, cadmium, lead, selenium and vanadium (Tyrley, 1980). Due to 
the sand-like consistency oftailings piles, these heavy metals are highly 
susceptible to eolian and fluvial erosion. A 1996 USGS study of river bed 
sediment and fish tissue in the Upper Colorado River Basin revealed hazardous 
and unnatural levels of arsenic and cadmium in samples taken downstream from 
the mill tailings piles (Deacon and Stephens, 1998). These contaminants likely 
have been transported to the river from the piles. 

3.2 Radioactive contaminants 
Nearly all of the uranium in ore is recovered in the milling process. However, 
uranium ore contains a variety of radioactive materials in addition to uranium. 
Thus, only about 15% of the radioactivity originally contained in the ore is 
removed. Radioactive materials concentrated in uranium ore and consequently in 
the tailings piles include Thorium-230, Radium-226 and Radon-222. These 
radionuclides present significant hazards through alpha and gamma radiation. 

Figure 3 

Uranium-238 Decay Series 
Read from left to right. Arrows indicate decay. 

Uranium-238 (half-life: 4.46 billion years)=> Thorium-234 (half-life: 24.1 
days)=> Protactinuim-234 (half-life: 1.17 minutes).=> Uranium-234 (half
life 245,000 years)=> Thorium-230 (half-life 75,400 years)=> Radium-
226 (half-life: 1600 years)=> Radon-222 (half-life: 3.82 days)=> 
Polonium-218 (half-life: 3.11 minutes)=> Lead-214 (half-life: 26.8 
minutes)=> Bismuth-214 (half-life: 19.9 minutes)=> Polonium-214 (half 
life: 163 microseconds)=> Lead-210 (half-life: 22.3 years)=> Bismuth-· 
210 (half-life: 5.01 days)=> Polonium-210 (half-life: 138 days)=> Lead-
206 (stable) 

3. 3 Radiation exposure pathways 
As suggested by Millar, Neilson and Turley, ofthe University ofUtah (1980), 
there are six potential pathways radiation from tailings piles introduced to 
humans: 
1) Inhalation of windblown particles introduces alpha emissions to the lungs and 

bones. Because most tailings piles have a sand-like consistency, mild winds 



remove large amounts of contaminants in the absence of mitigating 
precautions. 

2) Inhalation of radon gas, a daughter product of radon-222. 
3) Gamma radiation emitted from the pile and surrounding contaminated areas. 

This radiation affects the whole body when in close proximity to the pile. 
Because gamma emissions have less mass than other types of radioactivity, 
they are able to travel deep in human tissues. 

4) Ingestion of contaminated ground or surface water. The EPA ( 1996) and the 
USGS ( 1999) have documented the transmissive properties of radioactive 
pollutants in ground and surface water. 

5) Flood water erosion and removal of tailings piles contaminates additional 
areas. The majority of tailings piles in the Colorado River Basin are located 
within a few hundred feet of rivers and streams which are subject to seasonal 
flooding. 

6) Physical removal (slumping, landslides) oftailings contaminates additional 
areas while leaving the original areas still contaminated. 

A secondary pathway to human exposure is through ingestion of contaminated 
plant and animal food products. 

4.0 Mill Tailings at Bite, Utah and Relationship to Lake Powell: 
4.1 History 
The Vanadium Corporation of America operated a small milling facility from 
1949 to 1953 at White Canyon, on the east bank of the Colorado River across 
stream from Hite, Utah (Chenoweth, 1993). At the termination of its active life in 
1953 the mill had an accompanying tailings pile of approximately 26,000 tons of 
mill waste (FWPCA, 1966; Chenoweth, 1993). Before inundation by Lake 
Powell, the Nuclear Regulatory Commission ordered VCA to remove and 
undisclosed amount of high-grade ore material from the tailings pile which was 
subsequently processed at VCA's Minticello mill (Chenoweth, 1993). The 
remainder of the tailings, an unrecorded amount, were covered by more than one 
hundred feet of silt as well as Lake Powell water (NPS, 1982). 

4.2 Radiation pollution pathways specific to Hite 
Because the Hite site is submerged, there is -currently little hazard of radiation 
pollution associated with eolian distribution of the tailings, gamma emissions or 
radon gas emissions. There is, however, an immediate danger associated with 
contamination of groundwater. Of all the radiation exposure pathways, ground 
and surface water contamination present the most pressing and complicated 
environmental and health hazards (NWQA, 1999). Whereas eolian distribution, 
gamma radiation and radon gas emissions can be mitigated through capping of 
tailings piles, leeching of contaminated liquids to surrounding ground and surface 
water sources is not easily controlled or managed. 

This fact has recently been illustrated by the controversy surrounding Atlas Mill 
tailings on the banks of the Colorado River in Moab, Utah. Ground and surface 



water contamination is at the heart of the issue. Atlas Corporation, the operator of 
the mill, and the Nuclear Regulatory Commission have proposed a plan to cap the 
10.5 million-ton pile with a layer of rock and dirt. This measure would 
effectively eliminate radiation exposure from eolian distribution, inhalation of 
windblown particles and radon gas and exposure to gamma radiation. 

Capping does little to address the issues of ground and surface water 
contamination. In its final environmental impact opinion regarding the Atlas pile, 
the United States Fish and Wildlife Service concludes that the plan to cap would 
be unsatisfactory because it fails to address the issue of ground and surface water 
contamination (USFWS, 1998). The Service did indicate that if appropriate 
measures were taken to mitigate ground and surface water contamination, the plan 
to cap the pile would be acceptable. 

Similar to the Atlas tailings pile at Moab, the submerged tailings pile at Hite 
presents complicated environmental issues associated with groundwater 
contamination. There is a potential ofboth radionuclide and heavy metal 
contamination of groundwater sources. near the reservoir. There is also the 
possibility of direct contamination of the reservoir through groundwater seepage. 

4. 3 Groundwater contamination 
The US Geological Survey and the Environmental Protection Agency have both 
recently performed surveys ofthe nation's water quality in 1998 and 1996, 
respectively. Both agencies affirm that mill tailings contamination of 

·groundwater is a significant health threat. The 1996 EPA 305(b) National Water 
' Quality Inventory states that, nation wide, the improper disposal of solid and 

liquid mining wastes and liquids in the fourth-leading cause of groundwater 
pollution. Specifically, the Inventory illustrates that heavy metals associated with 
mining wastes (arsenic, cadmium, selenium, etc.) are not easily broken down, thus 
they contaminate groundwater sources for long periods of time. The USGS 
National Water Quality Assessment (1999) demonstrates that uranium milling 
operations and their associated tailings pose significant threats to groundwater 
quality through radionuclide contamination. A 1994 study published in the 
International Journal of Environmental Studies suggests that the highly acidic 
environment associated with uranium tailings piles, due to both acid wastes and 
perpetual chemical reactions of pyrite (a common mineral in uranium ore) in the 
pile, creates a direct pathway for radionuclide contamination of groundwater 
sources. 

With inundation of the Hite Mill site by Lake Powell, the tailings are now located 
below the water table and thus the area' s groundwater is in constant exposure to 
contamination. The tailings site is located near the stratigraphic transition 
between the Chinle formation and the Glen Canyon group of sandstones (Navajo, 
Kayenta and Wingate) which comprise the regional Navajo-Nuggest Aquifer. A 
1991 US Geological Survey Study established the hydraulic conductivity of the 



auifer in the general area surrounding Hite to be 0.1 and 1.0 feet per day (Cordey 
and Freethey, 1991). 

To date there has not been any study designed to determine groundwater 
characteristics and flow in the locale of the submerged pile. In the absence of 
specific data regarding behavior of groundwater in the area, it is difficult to assess 
the present extent of groundwater contamination associated with the tailings pile. 
Likewise, there has been little study of the mill tailings, heavy metal and 
radionuclide contamination of the reservoir water itself 

A 1992 Development Concept Plan for the Hite Marina prepared by the Park 
Service stated that water treatment paints would be necessary for drinking water 
because the present groundwater source was "unsuitable for human consumption" 
(NPS, 1982). This conclusion was confirmed by two independent tests of 
groundwater from test wells in the area. The 1991 USGS study suggests that the 
groundwater in the general region is not saline or briny, but naturally fresh. Thus 
the local unsuitability of groundwater at Hite may be due to unnatural 
contamination rather than salinity. It is reasonable to associate the unsuitability of 
groundwater at Hite to mill tailings contamination, that being the sole possible 
source of contamination prior to 1982. 

A study published in the Lake Powell research bulletin gives insight to the 
potential for heavy metal pollution of the reservoir. Samples of large mouth bass 
were found to contain unusually high concentrations of selenium. Values of 
selenium concentrations ranged from 6.749ppm for fish averaging 1032 grams in 
weight to 17.58 ppm for fish averaging 2132 grams (Bussey et al., 1976). These 
findings were confirmed by a later study conducted by the Fish and Wildlife 
Service. The FWS sampled eight different types of fish representing different 
trophic levels and found the average concentration of selenium to range from 2.5 
to 14 ppm (Waddell and Weins, 1996). To offer gerspective on these figures, a 
selenium concentration of 2. 8 ppm falls in the 85 percentile nationwide for 
freshwater fishes. These high selenium concentrations are likely due to a number 
of factors, not the greatest of which is from tailings laced groundwater. However, 
they are an important illustration of the reservoir' s ability to trap and contain 
heavy metal contaminants. 

Thus, although its extent and characteristics remain unstudied and uncertain, there 
is ample evidence to indicate that the present contamination of groundwater at 
Rite is likely due to mill tailings pile contamination of the surrounding 
groundwater. 

4. 4 Possible Contamination if Tailings are Exposed 
It has been suggested that draining Lake Powell will expose the mill tailings at 
Rite and present greater environmental risks than at present. Exposing the 
tailings at Rite will likely result in the same environmental hazards associated 
with other exposed mill tailings piles in the Colorado River Basin, all of which 



are larger than Hit e. The majority of these sites have been successfully controlled 
and managed to mitigate radiation and mine waste pollution. Sites not in sensiti"ve 
groundwater or surface water areas can be capped with a layer of rock and dirt to 
eliminate eolian distribution oftailings and exposure to gamma radiation. Piles in 
contact with water sources can be removed to appropriate disposal sites or cells to 
eliminate ground and surface water contamination. Thus, while an exposed 
tailings pile presents definite health and environmental risks, these risks can be 
eliminated or effectively controlled through proven controlling methods. 

Recently nine major tailings piles in the Colorado River Basin which posed 
threats similar to those anticipated at the Hite pile (the main concerns with 
exposed tailings are contamination of nearby water sources, eolian distribution of 
tailings, inhalation of radon gas and gamma radiation) have been relocated to 
suitable permanent and appropriate disposal sites. All ofthese piles were much 
larger thant he Hite pile. Other tailings piles, which do not pose threats to nearby 
water sources, have been successfully capped to limit radiation pollution. Thus, 
exposing the tailings pile by draining Lake Powell may result in some immediate 
environmental concerns. However, experience had shown that these concerns can 
be controlled or managed. 

As the reservoir is drained, weathering and erosion will gradually remove the 
unconsolidated sediments covering the pile. A possible hazard will be created as 
the sediment cover is completely removed and the pile is exposed. It is likely that 
erosive forces will transport the unconsolidated and uncovered mill tailings to the 
river. However, because the piles location is known, and due to its small size, 
appropriate preventive measures can be prepared and executed, thus limiting the 
potential contamination hazard. 

Summary 
The submerged tailings pile near the present Hite Marina containS heavy metals and 
radioactive nuclides derived from uranium mine waste. Groundwater contamination 
through radioactive material and heavy metals contained in the tailings piles is a present 
environmental and health hazard with no proposed solution other than draining Lake 
Powell and stabilizing the tailings. Additional studies and investigations regarding the 
characteristics of the local aquifer system, the quality of groundwater, and the quality of 
surface water in the area will be beneficial in interpreting the extent of radionuclide 
pollution caused by the pile. Presently all information regarding mill waste 
contamination of the area is based on logical connections to known scenarios of ground 
and surface water contamination caused by uranium mill tailings piles in similar geologic 
and hydrogeologic settings. Further studies into the specific characteristics of the Hite 
pile will allow concrete conclusions regarding the hazards of ground and surface water 
contamination to be drawn and will facilitate in creating an action plan to mitigate such 
contamination. 



Conclusion 
Ample evidence and research verify the ability of uranium mill tailings piles to pollute 
and contaminate groundwater. The White Canyon Mill tailings at Hite, Utah present 
significant hazards of groundwater contamination as the pile is submerged and thus 
below the water table. With the site currently submerged, there is no feasible way to 
control groundwater contamination. However, as the reservoir is drained, the pile will 
become accessible for remediation. Because the pile will be in close proximity to the 
Colorado River bank, capping the pile with la layer of rock and dirt will not mitigate the 
tailings ability to continue to contaminate ground and .surface water. Relocation of the 
tailings will successfully eliminate all hazards currently associated with the tailing pile. 
Because of the pile's relatively small size, relocation of the tailings should be relatively 
easy and economic when compared to the relocation of much larger piles already 
performed. 

In order to more fully understand the extent of groundwater contamination 
currently occurring more studies need to be conducted. 

• Inquiries regarding the characteristics and behavior of groundwater near 
Hite should be made. 

• A comprehensive study analyzing the quality of groundwater and reservoir 
water will illustrate the extent of contamination and allow more informed 
and conclusive opinions to be drawn regarding the pile. 



Glossary 

Aquifer A penneable stratum or zone beneath the earth's surface which facilitates 
movement of groundwater. 

Capping Method of mitigating tailing pile contamination by covering the pile with a 
layer of dirt and rock. 

Confining unit A stratum or zone below the earth's surface which restricts the 
movement of groundwater. 

Eolian deposition Wind-driven transporation and deposition of fine grained sediment. 

Fluvial deposition River transported and deposited sediment. 

Hydraulic conductivity A measure of a rock formation's ability to allow groundwater 
movement. 

Igneous rock Rocks formed through the cooling and crystallization of magma. This 
cooling can occur intrusively (beneath the earth's surface) or extrusively (above the 
earth's surface). 

· Isotopes Chemical elements, which have the same number of protons, but differ in the 
number of neutrons and chemical weight. 

Jurassic Middle period ofthe Mesozoic era, from 206 to 144 million years ago. 

Laccolithic mountain ranges Mountain formed by uplifted strata resulting from 
continuous igneous intrucions .. 

Metamorphic rocks Rocks altered chemically and physically from a prior state 
byintense heat and pressure. 

Paleoclimate~ Ancient climate patterns. 

Paleostreams Ancient river and stream channels 

Placer deposits Deposits of minerals formed from sorting by running water, often found 
in the meanders of river channels. 

pH measure of an environments acidity or alkalinity. 

Reducing environment Environment void of oxygen which features certain chemical 
reactions and mineral growth. 
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