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I. Introduction 

In its March 19,2012 Request for Agency Action (RF AA), Living Rivers asked the 

Board of Oil, Gas and Mining (Board) to vacate the Division of Oil, Gas and Mining (Division) 

approval of the application of Red Leaf Resources, Inc. (Red Leaf) to conduct oil shale mining 

and reclamation operations at the Southwest # 1 mine and enter an order denying approval of the 



permit application as inaccurate, incomplete, or both. Alternatively, Living Rivers requested that 

the Board vacate the approval decision and remand the matter to the Division to allow Red Leaf 

to correct identified permit deficiencies, if it can. 

Red Leafs proposal is best described as a completely unique, first-of-a-kind, technically 

complex method for extracting petroleum from oil shale. The project calls for the construction 

of 118 ten-acre clay enclaves, each designed to permanently encapsulate 1.7 million tons of ore, 

along with insulating material, steel pans and a series of heating and collector pipes. These 

capsules - each 136 feet tall- will be heated for three full months at 725 degrees, and in the 

process will shrink and settle by approximately 30%. In the majority of cases, capsules will be 

stacked one on top of another. 

And in spite of never having built one of these capsules, in spite of using the clay 

material in a way that's never been tried before, and in spite of the tremendous heat and stress 

that the process will place on these structures, Red Leaf makes the outlandish claim that their 

process is fail-safe - that no water will get into the capsules, and that no contaminants will 

escape. Based on its claim that the process is foolproof, the company plans to simply disconnect 

the heating unit from each capsule once the processing of the oil shale is complete, cover the 

capsules with dirt and vegetation, and walk away. No monitoring, no verification, no accounting 

for the possibility of failure. 

We are all aware that the State has declared itself "open for business" when it comes to 

the development of oil shale mining. So it's not surprising that there is political pressure - real 

or perceived - to push this permit through the approval process as quickly as possible. However, 

it's one thing to push through a proposal for a hard rock mine that is similar in scope and 

technology to hundreds of hard rock mines that have come before it, but it's an entirely different 
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thing to push through a proposal that even the most experienced mining engineer characterizes as 

novel. 

To say the least, it is troubling that the Division of Water Quality (DWQ) has subjected 

Red Leaf's capsule design to substantially more scrutiny than has the Division. Even after 

receipt of a 1 95-page permit application, DWQ asked Red Leaf, among other things, to provide 

additional modeling data on liquid infiltration through the capsules - a request that has yet to be 

satisfied. Unfortunately, the Division did not focus at all on Red Leaf's claim that its capsule 

design was foolproof. 

That begs the question: to what degree was the Division obligated to analyze the veracity 

of Red Leaf's claims, and did it meet that obligation? 

The Division appears to take the position that it was perfectly appropriate to defer to 

DWQ's assessment of Red Leaf's claims. But how is it possible for the Division to meet its 

Utah Mined Land Reclamation Act obligations by allowing DWQ to make this determination 

after the Division has already approved the NOr? 

The answer is that it can't. For instance, if the capsule design were to fail, it is clear that 

a significant amount of deleterious material would be left on the site l and that this material 

would have the potential to significantly impact groundwater systems.2 Additionally, ifthe 

capsule design were to fail, it is clear that the significant amount of deleterious material that 

would be left on the site would have to be accounted for within the company's reclamation plan.3 

It was therefore necessary, prior to approving Red Leaf's NOr, for the Division to closely 

1 Pursuant to the provisions of Utah Admin. Code R647-4-106(1). 
2 Pursuant to the provisions of Utah Admin. Code R647-4-109(1). 
3 Pursuant to the provisions of Utah Admin. Code R647-4-110(4). 
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scrutinize the company's claims, and it was not sufficient for the Division to defer that obligation 

to some future decision to be made by a sister agency. 

To prove this point, Living Rivers' engineering expert will testify that because ofthe 

complexity of Red Leaf s proposal, actual construction and field testing of the capsule design 

will have to occur before it will be possible to determine if Red Leafs initial design is valid. He 

will also testify that it is likely to take several generations of design along with significant 

modifications before the company can even hope to achieve what it has set out on paper to 

accomplish. In other words, it is highly likely that the NOI as approved by the Division will be 

insufficient and obsolete, and will require significant updating, well before the company begins 

commercial-scale development. 

As Living Rivers noted in the informal hearing before the Division, the only prudent and 

legally defensible course of action for the Division to take is to stay its consideration of Red 

Leafs permit application until DWQ completes its ground water and construction permitting 

processes, in order to enable the Division to make a fully-informed decision that takes into 

account DWQ's analysis of Red Leafs proposal. In order for the Division to fulfill its statutory 

obligations, it must take a comprehensive, measured approach to this permit application and 

resist political pressure to make a decision that is arbitrary, capricious or otherwise in violation 

ofthe law. 

II. Standard of Review 

Pursuant to statute, this Board is required to comply with the procedures and 

requirements of the Utah Administrative Procedures Act (UAPA) in its adjUdicative proceedings. 

Utah Code Ann. § 40-6-10(1)(a). By regulation, the Board must prepare a final decision to 

4 



include findings of fact, conclusions of law, and an order regarding the issues raised in Living 

Rivers'RFAA. R641-109-100; see also Utah Code Ann. § 63G-4-208(1)(a)-(d) 

The Board must apply the standards listed in UAPA when reviewing the Division's 

decision. Under these standards, the Board should grant the relief requested if: 

• "the agency has erroneously interpreted or applied the law"; 

• "the agency has engaged in an unlawful procedure or decision-making 
process, or has failed to follow prescribed procedures"; 

• "the agency action is based upon a determination of fact, made or 
implied by the agency, that is not supported by substantial evidence"; 

• "the agency action is ... contrary to a rule of the agency" or "contrary 
to the agency's prior practice" unless the agency demonstrates a fair 
and rational basis for the inconsistency; 

• the agency action is ... "otherwise arbitrary or capricious"; or, 

• the Board determines that the Executive Secretary's decision suffers 
from any of the other deficiencies listed in UAPA. 

Utah Code Ann. § 63G-4-403(4). 

When reviewing an agency action, appellate courts "may grant relief if 'the agency has 

erroneously interpreted or applied the law. Road Runner Oil, Inc. v. Board o/Oil, Gas and 

Mining, 2003 Ut. App. 275, ~ 10. Utah courts review an administrative agency's "interpretation 

of its statutorily granted powers and authority as a question oflaw, with no deference to the 

agency's view of the law." Sullivan v. Utah Board o/Oil, Gas and Mining, 2008 UT 44, ~ 10, 

189 P.3d 63 (quoting Bevans v. Indus. Comm'n, 790 P.2d 573,576 (Utah Ct. App. 1990)). As 

such, "[i]ssues of legal discretion may be challenged only by showing that 'the agency action is 

... an abuse of the discretion delegated to the agency by statute. '" Id (quoting WWC Holding Co. 

v. Pub. Servo Comm'n,_2002 UT 23, ~ 8, 44 P.3d 714). "An agency has abused its discretion 

when the agency's action, viewed in the context of the language and purpose of the governing 
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statute, is umeasonable." Id. 

An agency's fmdings must also be supported by substantial evidence. Substantial 

evidence is "such relevant evidence as a reasonable mind might accept as adequate to support a 

conclusion." Road Runner Oil, Inc. at ~ 15 (quoting Grace Drilling Co. v. Board of Review of the 

Indus. Comm'n of Utah, 776 P.2d 63, 68 (Utah Ct.App.1989)). When determining if an agency 

decision is based upon "substantial evidence," court's "review the whole record before" them. Id. 

This review "considers not only the evidence supporting the Board's factual findings, but also the 

evidence that fairly detracts from the weight of the Board's evidence." Id. (internal alterations 

and citations omitted). A party challenging the Board's findings of fact "must marshal all of the 

evidence supporting the findings and show that despite the supporting facts, and in light of the 

conflicting or contradictory evidence, the findings are not supported by substantial evidence." Id. 

Finally, "[i]finconsistent inferences can be drawn from the same evidence, it is for the Board to 

draw the inferences." Id. (internal citation omitted). 

III. Each Party has the Burden of Proof to Show that the Existence of a Contested Fact 
is More Likely True Than Not 

The Utah Supreme Court's Harken decision describes the standard of proof before the 

Board as "preponderance of the evidence." Harken S. W Corp. v. Bd. of Oil, Gas & Mining, 920 

P.2d 1176, 1182 (Utah 1996). This standard "requires the proponent of a contested fact to 

demonstrate that its existence is more likely than not." Id. (emphasis added). Note that the 

burden is not exclusively on the "petitioner" in these proceedings. Rather, whichever party is 

propounding a particular position on a contested fact has the burden of proving the fact is more 

likely true than not. 

In addition, Harken makes clear that, where there are no facts to support a conclusion by 

the Division, the concept of "burden of proof' disappears - Living Rivers does not have to 
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"prove" a negative. Harken, 920 P.2d at 1183 n.1 ("We note that we are reversing the Board's 

decision regarding Lone Mountain due to a lack of supporting evidence. This deficiency is 

analytically distinct from the burden of proof the Board imposed on Harken. Under a 

"preponderance of the evidence" standard, the Board is free to weigh the credibility of witnesses 

so long as their testimony has an evidentiary foundation.") (italics in original). Instead, where 

Living Rivers alleges that there is a lack of supporting evidence, the Division has to demonstrate 

that its decision was supported by substantial evidence. ld. Harken describes "substantial 

evidence" as "that quantum and quality of relevant evidence that is adequate to convince a 

reasonable mind to support a conclusion." ld. 

However, in assessing the sufficiency of the evidence, the Board cannot "sustain a 

decision which ignores uncontradicted, competent, credible evidence to the contrary." ld. at , 

1180 (citations and internal quotation marks omitted). For example, the Court in Harken 

remanded a decision because it held that the evidence before the agency "was insufficient to 

support its finding that Lone Mountain was not a wildcat well." ld. at 1182. The Court reasoned 

that the agency's conclusion essentially matched that of its own expert witness, and that the 

agency's expert failed to provide any facts rebutting or contradicting the testimony of the well 

operator's expert witness. /d. 

IV. Statement of Procedural History and Facts 

Red Leafholds oil shale mineral lease numbers ML 50150 and ML 43374 on 16,838 

acres of Utah School and Institutional Trust Lands Administration (SITLA) approximately 55 

miles southwest of Vernal, Utah. Red Leaf Response to RFAA at 3, ,-r 2. Previously, Red Leaf 

held Exploration Permit E/047/1055 pursuant to which it conducted process testing and drilling 

on approximately 5.8 acres within the leased area. ld. at,-r 4. In October 2008, Red Leaf 
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constructed a small commercial test facility under Exploration Permit No. E/04700055. Id. at ~ 

4. 

In January 2011, Red Leaf converted its exploration permit to Small Mining Operation 

Permit No. S/047/0102, which encompassed 4.97 acres for mining, process operations, and road 

access. Id. at ~ 6. On March 24,2011, Red Leaf also obtained Exploration Permit No. 

E/047/0062 from the Division for approximately three acres for the Southwest No.2 Project. Id. 

at ~ 7. Within its permit areas, Red Leaf has constructed a test structure associated with its 

EcoShale process, approximately one acre in size. S0470102 NOI at 4. 

On April 28, 2011, Red Leaf submitted the first draft of a Notice of Intention to 

Commence Large Mining Operations (NOI) to the Division seeking permission to convert its 

small mining operation to a large mining operation that will disturb 1,477 acres of land. Id. at ~ 

10; April 28, 2011 NOI at 2. Within that area, Red Leaf proposes to construct a total of one 

hundred eighteen (118) ten-acre capsules, covering a total of approximately two square miles. 

Each capsule will be 500' by 900' in size, and will be 136 feet tall before heating. April28, 

2011 NOI at 7. The capsules and supporting structures will be constructed largely of materials 

mined on site at depths of up to 250 feet below the ground surface. April 28, 2011 NOI, 

Appendix Nat 8. Oil shale removed from the ground will be blasted and crushed before 

processing. April 28, 2011 NOI at 10. 

The NOI describes a "capsule method" for processing oil shale which relies on the 

construction of large piles of run-of-mine material on a bentonite-amended soil (BAS) lined 

facility. Id. at 6. According to this method, the pile is then sealed and heated in order for the 

pile to act as a retort and mobilize the contained petroleum. Id. The crushed ore will be placed 
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in the capsule in layers with heat conducting pipe. Id. The liberated oil will be collected in pipes 

and in a pan at the bottom of the capsule and directed to a sump. Id. 

Red Leaf claims that all of the oil and volatile hydrocarbons will be contained within the 

capsules by the three foot BAS layer. Surrounding the BAS layer on the inside of the capsule 

will be a thirteen (13) foot layer of gravel, which the company claims will provide a layer of 

insulation between the BAS and the heated ore. Id. at 11-12. During the heating and extraction 

process, the ore in the capsules loses approximately 40 to 45 feet in total height (initial thickness 

of ore in each tier is 100 feet). September 6, 2011 NOI at 17. The giant capsules would be 

located within the mined areas and in a number of cases will be stacked two high. April 28, 

2011 NOI at 11-12. The method anticipates that the area will be reclaimed after the capsules 

cool and settle. Id. at 13-14. Ultimately, Red Leafproposes to leave 199,556,795 tons of spent 

ore on site in the spent capsules. Id. at 25. 

Red Leaf s evaluation of potential impacts to groundwater resources in the April 2011 

NOI summarily concluded: 

Groundwater is not susceptible to any impacts from the mining and 
retorting operations because it is isolated from those operations by several 
hundred feet of low permeability marlstones. The shallowest water bearing 
interval is the B-groove, some 300 feet below the mining horizon, and it is 
unsaturated in this area. The next deeper water bearing interval is the basal 
Green River Formation, described by Holmes and Kimball as the Douglas 
Creek aquifer, some 500 feet below the mine horizon. Vertical 
permeability through the Green River Formation is restricted to jointing, 
which is limited even in outcrop, and infrequent below the mantle of 
weathering. Classic dikes in the oil shale section described by Donnell in 
the east margin ofthe basin have not been observed in the Kimball Creek 
area. 

Id. at 32. Red Leaf also represented in the NOI that: 

The Division of Water Quality (DWQ) is satisfied that Red Leafs project 
does not impact water based on our pre-design conference review. A 
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formal statement from DWQ is pending and will be provided as Appendix 
N to this document when available. 

Id. at 33. Attached to the NOI as Appendix D is a February 2,2011 report on Preliminary 

Capsule Highwall Design prepared by Intermountain GeoEnvironmental Services, Inc. (IGES). 

The IGES report relies on the assumption that "[g]roundwater is located at significant depth" in 

the vicinity ofthe mine project. Id, Appendix D at 1. In addition, the NOI includes as 

Appendix E an Operations and Reclamation Drainage Plan (ORDP) prepared by Norwest 

Corporation. The ORDP claims that the capsule "containment strategy prevents impacts to 

groundwater and the surrounding ecosystem." Id, Appendix E at 1. However, the ORDP also 

states that: 

A previous study by JBR Environmental Consultants has indicated a lack 
of groundwater that could affect inflow through the project area. 
Boreholes in the project area are typically dry to a depth greater than 900'; 
therefore, groundwater inflow was not factored into the calculations and 
decision. 

Id at 2 (emphasis supplied). The only other reference to groundwater in the NOI is included in 

the two page executive summary from a Seep Ridge Block Water Balance Strategy report that is 

attached as Appendix K. However, this document reveals that the Water Balance Strategy 

"study evaluates the feasibility of developing surface and groundwater resources around the site 

as a means of supplying water to the extraction operations." Id, Appendix K at 1. The Water 

Balance Strategy study concluded that: 

The development of groundwater below the site also appears feasible, and 
is likely to provide a consistent source of high quality water. The water is 
generally thought to be 600 feet below the surface and the formation 
structure will require wells to extract the water at a sufficient rate to 
ensure water does not inhibit the process. Regionally wells have been 
known to produce between 1 and 200 gallons per minute. A well on site 
produces on the order of 15 gallons per minute. At this time, Red Leaf 
plans include two water wells, using data from the test wells to assess 
future well plans. 
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Id 

On July 20,2011 and August 3,2011, the Division submitted its initial review of the NOI 

to Red Leaf, noting several deficiencies that required correction. With respect to capsule design 

and impacts to ground water resources, the Division's comments were largely superficial, 

editorial items - for instance, the Division asked for a geology map and requested that Figure 13 

be titled "Typical Stratigraphic Column" instead of simply "Stratigraphic Column." August 3, 

2011 Initial Review of NO I at 4-5. In addition, the Division asked Red Leaf to rewrite the 

ground water resources section based on actual water table data in order to resolve conflicting 

statements in the text. Id No significant comments regarding capsule design or potential 

impacts to ground water resources were recorded by the Division, which failed to request any 

substantive revisions or additional testing. 

On August 4,2011, JBR Environmental Consultants, Inc. submitted a letter to DWQ 

indicating that "Red Leaf Resources has concluded that its proposed facility is not subject to the 

permit requirements of the Utah Ground Water Quality Protection Rules." September 6, 2011 

NOI, Appendix N at 1. The letter recites that "Red Leaf does not believe that it has a duty to 

apply for a Ground Water Discharge Permit." Id, Appendix Nat 2. 

On September 6, 2011, Red Leaf submitted a second draft of the NOI, addressing the 

concerns raised by the Division in its initial review. In an effort to resolve the prior conflicting 

statements about the water table, Red Leaf wrote: 

While the B-groove can be a water-bearing interval in other areas such as 
the Piceance Basin in Colorado, the B-groove in the Uinta Basin at the 
bottom of the Mahogany Zone is unsaturated in this area. The first 
potential porous unit occurs approximately 50-100' below the Mahogany 
zone, which are sandstone marking the top of the Douglas Creek Member 
of the Green River Formation, described by Holmes and Kimball. 
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Id. at 42. In the second NOI, Red Leaf also made the following statement: "Based on pre design 

conference review, Red Leaf interprets that the Division of Water Quality (DWQ) is satisfied 

that the project does not impact water. A formal statement from DWQ is pending." Id. 

In contrast to the statements in the September 6 NOI indicating that a ground water 

discharge permit would not be required, DWQ notified Red Leaf on October 6,2011 that it 

would need to submit an application for a ground water discharge permit for the proposed mine. 

On October 7, 2011, Red Leaf submitted an amendment to the NOI totaling 14 pages. Nothing 

in the amendment referred to or addressed DWQ's requirement that Red Leaf submit a ground 

water permit application for its project or contained any reference to communications with 

DWQ. 

On October 20, 2011,just two weeks after DWQ's decision to require a groundwater 

permit application, the Division published a Notice of Tentative Decision to Approve the 

Southwest #1 NO!. This Notice did not contain language specifying that the Tentative Decision 

was conditional on obtaining documentation from DWQ regarding a ground water discharge 

permit. On the same day, the Division sent a letter requesting Red Leaf to "include in the plan 

either a groundwater discharge permit (including a permit by rule) from the Utah Division of 

Water Quality (DWQ), or a letter saying a permit is not required" at least thirty days prior to 

ground disturbance. October 20,2011 Conditional Tentative Approval at 1. This letter was not 

served upon Living Rivers. Nothing in the public record as of the October 20 decision reflected 

DWQ's requirement that Red Leaf submit a ground water permit application. 

On November 18, 2011, Living Rivers timely filed a protest of the Division's Tentative 

Decision to approve the Southwest #1 NO!. In its protest, Living Rivers made four major 

contentions: (1) the NOr does not account adequately for local ground water resources; (2) the 
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NO! fails to account adequately for potential impacts to ground water resources; (3) it would be 

arbitrary and capricious for the Division to approve the NO! prior to final approval of the ground 

water permit process; and (4) the NO! failed to address the inadequacies of the EcoShale capsule 

design. On December 20,2011, Red Leaf submitted a Ground Water Discharge Permit 

Application (GWDPA) to DWQ. The following day Red Leaf submitted the GWDPA to the 

Division, and on January 11,2012 the Division incorporated the permit application into the NO! 

as Appendix S. The 195-page GWDPA includes a much more detailed analysis of the capsule 

design and potential impacts to groundwater, including, among other things, Steel Specifications 

for Collection Pan and Capsule Piping, SPLP Leachate Analysis by American West Analytical 

Laboratories, and Reclamation Cover Performance Modeling. 

On February 10,2012, DWQ identified "several deficiencies" associated with the 

GWDPA and requested additional information from Red Leaf regarding spent shale management 

and capsule engineering, citing concerns about "long-term management of the spent shale." 

February 2012 DWQ Review at 1. DWQ criticized the GWDPA for failing to include 

"information to indicate that the potential for the spent shale to generate high-pH leachate will 

diminish over time" in light of the fact that "high-pH leachate has the potential to harm 

beneficial uses of surface and ground water." Id. DWQ asked Red Leafto "either provide a 

field demonstration that the hydraulic conductivity will not be adversely affected by capsule 

compaction, or ... additional modeling results using higher hydraulic conductivity values that 

might be expected post-compaction to show that surface and ground water quality will be 

protected after reclamation." Id. at 2. DWQ also asked Red Leafto produce "a more complete 

justification for the input parameters and climate data used in the HELP model" and re-run the 

model for a longer period of time. Id. With respect to capsule design, DWQ requested 
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additional infonnation regarding "proprietary fabrications" intended to enable BAS protection 

from heating for its engineering review. Id. DWQ also asked for complete copies of several 

reports and modeling results that were referenced in the GWDPA, including input parameters.4 

On February 23, 2012, an infonnal hearing on this matter was held before John Baza, 

Director of the Division. At the hearing, Living Rivers again reiterated its position that the 

Division did not have adequate infonnation to approve the NOI and that, at a minimum, final 

approval ofthe NOI should be deferred until completion of the ground water pennit process for 

the mine so that the Division could incorporate the infonnation and analysis resulting from the 

process into the NO!. In response, the Division's attorney stated that "[t]he requirements at 

DWQ are much more extensive and, generally, we believe they are the experts in that area." 

February 23,2012 Transcript at 49. Leslie Heppler, a geologist with the Division, testified that 

as part of her review, she double-checked a map submitted by the operator, examined a typical 

cross-section provided by the operator, and reviewed the operator's narrative regarding depth to 

groundwater. Id. at 50. Ms. Heppler testified that she concurred with Red Leaf's claim that 

there is no potential for impacts to groundwater because: 

Based on their design of using a bentonite amended soil and also 
the natural occurring geology, anywhere from five feet of a low 
transmissivity shale that is naturally occurring all the way up to the 
500 feet that has been found at particular locations, it's belt and 
suspenders. There is double protection there. 

Id. at 53. When asked how much interaction she had with DWQ, Ms. Heppler responded: 

I probably talked to them two or three times by phone in 
conversations that lasted anywhere from a half an hour to an hour. 

4 Specifically, DWQ requested complete documentation for the ANSYS multi-linear elasticity 
model and the Drucker-Prager plasticity model. Id.. 
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Id. at 66. Ms. Heppler also testified that DWQ's concerns about groundwater permitting would 

not affect the Division's approval of the NO!. Id. 

Tom Munson, a surface water hydrologist for the Division, testified that the Division's 

rules do not require a specific methodology and that he found Red Leaf's reliance on a review of 

USGS mapped springs to be acceptable. Id. at 50-51. Mr. Munson testified that: 

Well, I've had conversations with them [DWQ], you know, off and 
on about a number ofthings, specifically about Red Leaf. And I 
would - from my perspective, I'm surface water. So I don't really 
have as much interaction regarding that [groundwater]. 

Id. at 65. Finally, Paul Baker, a biologist who serves as the Environmental Manager for the 

Division, testified that each staff member in the Division bases their evaluation "on their 

professional experience" and expertise. Id. at 58. 

On March 9, 2012, the Division granted final approval of the NOI, conditioned on Red 

Leaf obtaining a ground water discharge permit or a certification from DWQ that a permit was 

not required. No provisions were included in the order to incorporate the findings and 

requirements of any ground water or construction permit into the Division's approval. On March 

19,2012, Living Rivers filed its Request for Agency Action seeking Board review of the 

Division's Final Order. 

v. Legal Framework 

The Division's authority to regulate mining activity derives from the Utah Mined Land 

Reclamation Act (the Act), Utah Code Ann. §§ 40-8-1 to 40-8-23. In the Act, the Utah 

Legislature declared that mining "should be done in such a way as to minimize undesirable 

effects on the surroundings." Utah Code Ann. § 40-8-2(2). The Legislature further declared that 

"[m]ined land should be reclaimed so as to prevent conditions detrimental to the general safety 
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and welfare of the citizens of the state and to provide for the subsequent use of the lands 

affected." Id. 

According to the Act, a principal objective of mined land reclamation is "to minimize or 

prevent present and future on-site or off-site environmental degradation caused by mining 

operations to the ecologic and hydrologic regimes and to meet other pertinent state and federal 

regulations regarding air and water quality standards and health and safety criteria." Utah Code 

Ann. § 40-8-12(2). Other objectives under the Act including returning "the land, concurrently 

with mining or within a reasonable amount of time thereafter, to a stable ecological condition 

compatible with past, present, and probable future local land uses," and minimizing or 

preventing "future hazards to public safety and welfare." Utah Code Ann. §§ 40-8-12(1), (3). 

To fulfill the objectives of the Act, the Division is directed to "make further inquiries, 

inspections, or examinations that are necessary to properly evaluate the notice." Utah Code Ann. 

§ 40-8-13 (emphasis supplied). 

Pursuant to the Division's regulations for Large Mining Operations, Rule R647-4, mine 

operators are required to submit certain information in connection with any NOI, including 

information related to potential impacts to groundwater resources. For instance, according to 

R647-4-105.1(12), each operator must submit a topographic base map that identifies perennial 

streams, springs and other bodies of water, water wells, and other existing surface and subsurface 

facilities within 500 feet of the proposed mining operations. The operator must also produce an 

Operation Plan that includes a narrative description of the proposed operations including the 

depth to groundwater, extent of overburden material, and geologic setting, among other matters. 

R647-4-106.8. The Operation Plan must also identify "any deleterious or acid-forming materials 

present or to be left on the site as a result of mining or mineral processing." R647-4-106. 
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Similarly, the required reclamation plan must include a description of "the treatment, location 

and disposition of any deleterious or acid-forming materials generated and left on-site." R647-4-

110. Finally, the operator must also provide "a general narrative description identifYing potential 

surface and/or subsurface impacts." R647-4-109. At a minimum, this impacts assessment must 

identifY "projected impacts to surface and groundwater systems" and describe "[a]ctions which 

are proposed to mitigate" such impacts. R647-4-109.1 & R647-4-109.5. 

It is the Division's responsibility to review the information submitted by the operator to 

ensure that it is accurate and sufficient to enable the Division to fulfill the legislative objectives 

of minimizing or preventing "present and future on-site or off-site environmental degradation 

caused by mining operations to the ecologic and hydrologic regimes." Utah Code Ann. § 40-8-

12(2). Where the information submitted is inaccurate or incomplete, the Division has a duty to 

defer its decision on the application until the defects are remedied. 

The Division and DWQ have overlapping responsibilities with respect to the protection 

of groundwater, but the fact that DWQ also plays a role does not relieve the Division of its duty 

to independently review and evaluate information submitted by the mine operator. Although no 

particular methodology is required, where there are legitimate questions presented about the 

accuracy or completeness of the information submitted, or the operator relies on assumptions, the 

agency cannot simply accept claims by the operator at face value. 

VI. Legal Argument 

The Division acted arbitrarily, capriciously, and contrary to law in approving Red Leafs 

inaccurate and incomplete Notice of Intention to Commence Large Mine Operations. Accepting 

Red Leafs premise that the EcoShale capsule design is fail-safe, the Division granted approval 

of the NOI without requiring Red Leaf to account properly for either groundwater in the area of 
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the mine or possible impacts to that groundwater from its mining operation. The Division 

granted this approval despite being notified in advance of making its decision that the DWQ 

rejected Red Leaf's position - as expressed in the NOI - that it would be unnecessary for the 

company to apply for a ground water permit. Compounding what was already a fatal flaw in its 

decision-making process, the Division subsequently refused to defer a final decision on the NOI 

pending a complete review of Red Leaf's proposal by DWQ, even though the Division has 

acknowledged that it does not have the expertise or resources necessary to properly review the 

capsule design as part of its evaluation of possible impacts to ground water. 

Specific to Division regulations, the Division acted arbitrarily, capriciously, and contrary 

to law in failing to require Red Leaf to account adequately for: the possible existence of 

susceptible ground water resources in the area of the mine, the flaws in and inadequate testing of 

the design of the EcoShale capsules, and the impacts to ground water in the area of the mine due 

to leakage of deleterious materials from the improperly designed and untested capsules. As a 

corollary to the deficiencies of the capsule design, the Division also failed to account for the 

presence ofthese unconfined deleterious materials in the NOI, including the operations and 

reclamation plans, thereby making the NOI and its description of ground water impacts and 

mitigation necessarily incomplete and inaccurate. Finally, the reclamation bond imposed by the 

Division is inadequate due to the Division's failure to properly account for the possibility that the 

capsule design will fail or the operator will declare bankruptcy. As a result, the Division's 

permitting decision is not adequately supported by the NOI or the record. 

18 



A. The Division's failure to properly coordinate its assessment of potential 
impacts to groundwater with DWQ was unreasonable, arbitrary and 
capricious. 

Throughout these proceedings, Red Leaf has consistently taken the position that no 

ground water discharge permit is required for its experimental EcoShale capsule oil shale 

processing system. In its original Nor filed on April 28, 2011, Red Leaf misrepresented DWQ's 

position on the matter by asserting that "The Division of Water Quality (DWQ) is satisfied that 

Red Leaf's project does not impact water based on our pre-design conference review." April28, 

2011 NOr at 33. On August 4,2011, Red Leaf's consultant JBR Environmental Consultants, 

Inc. submitted a letter to DWQ indicating that "Red Leaf Resources has concluded that its 

proposed facility is not subject to the permit requirements of the Utah Ground Water Quality 

Protection Rules." September 6,2011 NOI, Appendix Nat 1. The letter also recites that "Red 

Leaf does not believe that it has a duty to apply for a Ground Water Discharge Permit." Id., 

Appendix Nat 2. On September 6, 2011, Red Leaf submitted the second draft of the NOr, which 

included the following statement: "Based on pre design conference review, Red Leaf interprets 

that the Division of Water Quality (DWQ) is satisfied that the project does not impact water. A 

formal statement from DWQ is pending." Id. at 42. 

Exactly one month later, on October 6,2011, DWQ notified Red Leaf in writing that the 

agency had "determined that Red Leal Resources will need to submit a complete application for 

a ground water discharge permit." DWQ's letter was copied to Tom Munson of the Division and 

is included within the record for this matter. Receipt ofthis letter clearly put the Division on 

notice that a central claim made by Red Leaf in the NOI - that even a permit application would 

not be required - was false. 
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At this juncture the Division should have either (a) performed its own thorough 

examination of Red Leaf's claims regarding the lack of impacts to ground water resources; or, at 

the very least, (b) suspended the mining permit process pending the outcome ofthe DWQ 

permitting process. The Legislature surely intended that the Division would review technical 

information submitted by an operator critically in order to ensure that the legislative objectives of 

the law would be fulfilled. The Utah Mined Land Reclamation Act requires the Division to 

regulate mining in order to "minimize undesirable effects on the surroundings" and "prevent 

conditions detrimental to the general safety and welfare of the citizens of the state and to provide 

for the subsequent use of the lands affected." Utah Code Ann. § 40-8-2(2). According to the 

Act, a principal objective of mined land reclamation is "to minimize or prevent present and 

future on-site or off-site environmental degradation caused by mining operations to the ecologic 

and hydrologic regimes and to meet other pertinent state and federal regulations regarding air 

and water quality standards and health and safety criteria." Utah Code Ann. § 40-8-12(2). 

The Division is unable to meet its statutory obligations unless it performs a careful and 

thorough review of all of the information contained in the NO!. If this "first of its kind" capsule 

containment method fails, the results will be disastrous. Groundwater will be impacted by 

deleterious materials and the reclamation and bonding requirements imposed by the Division -

which are based on the assumption that it is impossible for any impacts to occur - will be 

rendered completely and totally inadequate. 

To fulfill the objectives of the Act, the Division is empowered to "make further inquiries, 

inspections, or examinations that are necessary to properly evaluate the notice." Utah Code Ann. 

§ 40-8-13 (emphasis supplied). The Division has a responsibility to reasonably probe the 

foundations of the operator's impact assessment and consider any conflicting evidence. The 
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Division must verify in good faith that cursory claims made by an operator are supported by 

scientific reasoning and the best available information. This is especially true with respect to the 

capsule design. DWQ has now determined that even the more detailed description of the process 

contained in the GWDPA still is insufficient to allow DWQ to complete its engineering review 

and properly assess groundwater impacts. By contrast, the Division requested no additional 

information or studies, failed to produce anything other than superficial comments about the 

NOI, and chose to impose no monitoring or mitigation requirements to ensure that groundwater 

resources are protected. This effort falls far short of the effort that is needed to fulfill the 

legislative objectives of the Act. 

In this case, the operator has made two extraordinary claims in its efforts to avoid the 

permitting process, both of which should have increased the Division's level of scrutiny. First, 

Red Leaf claims that there is very little or no shallow groundwater anywhere within the 1,500 

acre project area that could be affected by its open pit mining operations. Second, Red Leaf 

claims that there is no possibility that its experimental EcoShale capsule processing method will 

fail or allow the migration of fluids and pollutants through its clay liner system. The company 

stands to benefit substantially if the Division and DWQ agree with these positions because the 

Utah Ground Water Quality Protection Rules will not apply to the facility's operations. In 

addition, if the impact assessment shows that there will be no impacts, then the Division requires 

minimal reclamation and bonding requirements and no mitigation measures. Indeed, the NOI 

submitted by Red Leaf contains but this one sentence in the section entitled "Actions to Mitigate 

Any Referenced Impacts" - "There are no anticipated significant impacts referenced above." 

The Division's analysis wholly fails to take into account any possibility that this experimental 
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mining practice will fail, which means that the amount set for the reclamation bond does not 

include sufficient funds to cover subsequent monitoring and potential remediation costs. 

The Division has an affirmative obligation to investigate and determine the compatibility 

ofthe NOI application with requirements to protect groundwater and identify any mitigation for 

potential impacts. There is a long history in this country of failed mining practices that have 

caused significant environmental damage because they were not subject to sufficient regulatory 

oversight before they were applied to the land. Under these circumstances, the Division had a 

responsibility to the Legislature and to the public to give these matters serious thought and 

consideration. Instead, in this instance, the Division apparently washed its hands ofthe matter 

and simply ceded all authority related to ground water protection to its sister agency. 

The Division and DWQ have overlapping responsibilities with respect to the protection 

of groundwater, but the fact that DWQ also plays a role does not relieve the Division of its duty 

to independently review and evaluate information submitted by the mine operator. To properly 

review the NOI, the Division needs to rely on the expertise and advice of engineers who are 

qualified to review the capsule design specifications. Since the Division either does not have 

staff with the necessary expertise to properly review the proposal, or has chosen not to use that 

staff to review Red Leaf s capsule design, it is incumbent upon the Division to work closely with 

DWQ to make sure that this proposal is properly regulated. 

The September 1, 1999 MOU between the Division and the Department of 

Environmental Quality CDWQ) provides an ideal framework for such coordination. The MOU 

contemplates that the two agencies will "work in harmony for the common purpose of 

minimizing the adverse effects of mining activities on the environmental resources of the State." 

September 1, 1999 MOU at 1. The MOU requires the Division to review the applicant's list of 
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licenses, permits or approvals in consultation with DEQ to determine whether or not required 

approvals have been issued. Id. at 2. The MOU indicates that DEQ will coordinate with the 

Division "to ensure all appropriate controls set forth by State law are incorporated into 

environmental permits and approvals." Id. Perhaps most importantly, the Division is required 

to consult with DEQ "when determining mineral mine closure requirements as part of the final 

reclamation surety cost estimating process." Id. 

The Division's decision here to abdicate responsibility for review of the capsule design 

and potential impacts to groundwater violates the spirit and intent of the MOU. The Red Leaf 

project is not a typical hard rock mine - it is an unproven method for extracting oil from shale 

that should have received close scrutiny by the Division and DWQ working cooperatively. The 

MOU does not work as intended unless the two agencies work together, pool their resources and 

expertise, and admit when one lacks the required expertise to fulfill its regulatory obligations. 

While the Division may lack qualified staff engineers capable of reviewing the Red Leaf 

proposal, DWQ has engineers on staff and has assigned one to review the capsule design. Under 

these circumstances the Division had a duty to coordinate its efforts with DWQ prior to making a 

decision on the NOr. 

Just two weeks after learning that DWQ had directed Red Leaf to submit a ground water 

permit application, the Division tentatively approved the NOI without having the benefit of any 

of the significant information regarding ground water resources that has come to light in the 

intervening months. In its March 9,2012 Record of Decision, the Division suggests that Red 

Leaf submitted an amendment to the NOI on October 7,2011 that reflected DWQ's 

determination that a GWDPA would be required. However, a review of the public record, 

including the October 7,2011 amendment, fails to support the Division's assertion that Red Leaf 
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or the Division acknowledged or addressed DWQ's notification in any way as part of the 

October 20 decision. 

Two months after the Division issued its tentative decision approving the NOI, Red Leaf 

submitted a 195-page ground water discharge permit application to DWQ. The permit 

application remains pending before DWQ, which requested additional information and long-term 

ground water modeling data from the operator on February 12,2012. As of right now, the 

outcome ofthe DWQ proceeding is uncertain. The fact that Red Leafhas not yet responded to 

DWQ's February 2012 request for more modeling data on its design illustrates the complexity of 

this particular application. Living Rivers strongly believes that the Legislature intended the 

Division to undertake its own independent and objective analysis of potential impacts to ground 

water resources. However, since the Division has elected to rely on the expertise ofDWQ for an 

analysis of ground water impacts, the Division should at least withhold approval of the NOI until 

that process has run its course. Indeed, DWQ will require two permits for Red Leaf: a ground 

water discharge permit and a construction permit. While it is difficult to separate the oversight 

of the two permits, certainly whether or not the capsules are constructed properly will have a 

huge impact on their potential to contaminate ground water quality. The Division's apparent 

inability to ensure that the capsules are properly designed and constructed underscores the need 

for the two agencies to work together in processing this NOr. 

The results of the DWQ process should be used as the basis for informed decision

making by the Division. The fact that the GWDPA is attached to the NOI as an appendix means 

nothing if the Division has not gone to the trouble of reviewing it. Living Rivers and its experts 

have presented substantial facts suggesting that the claims made by Red Leaf may not be true. 

Under these circumstances, where DWQ has not yet determined whether information submitted 
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by Red Leaf supports the conclusions presented in the NOl, it is self-evident that the Division 

cannot have reached a determination on the issue either. There was no need for the Division to 

rush the approval of this permit through the process because Red Leaf cannot begin mining until 

it obtains the necessary approval from the DWQ anyway. No prejudice to Red Leaf's rights will 

occur if the Division defers its final decision regarding the NOl until after completion of the 

DWQ permitting process. 

B. The NOI fails to account adequately for the possible existence of susceptible 
groundwater resources in the area of the mine. 

The Division's regulations require proposed operators to identify depth to groundwater 

for a reason - to assist the operator and the Division in determining the likelihood that mining 

and processing operations will impact groundwater resources and in designing appropriate 

reclamation requirements. Without accurate information regarding depth to groundwater, a 

ground water impact assessment is meaningless. Red Leaf's claim that the oil shale processing 

will not result in impacts to ground water is based, in part, on the dubious assumption that there 

are no shallow ground water resources anywhere in the vicinity of the 1500-acre mine. 

According to the NOl, "Groundwater is not susceptible to any impacts from the mining and 

retorting operations because it is isolated from those operations by several hundred feet of low 

permeability marlstones." April 28, 2011 NOl at 32; September 6, 2011 NOl at 42. However, 

this claim is unsupported by any data or analysis and contradicted by other evidence in the 

record. Therefore the Division had an obligation to perform a more rigorous analysis of Red 

Leaf's submittal and require further investigation. 

The target of the proposed mine operation - the Mahogany Oil Shale Zone - lies within a 

surface bedrock formation known as the Parachute Creek Member ofthe Green River Formation. 

Lips Expert Report at 2. The Douglas Creek Member of the Green River Formation, which 
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contains layers of permeable sandstone, lies directly below the Parachute Creek Member. fd. 

Red Leafs GWDPA acknowledges that the Douglas Creek Member potentially contains the 

upper most aquifer in the Green River Formation in the eastern Uinta Basin. September 6,2011 

NO I, Appendix S at p. 16. A Red Leaf study of possible water sources for use in mining 

operations suggests that the shallowest groundwater underlying the site is 350' below the bottom 

of the proposed open pit: Id. at Appendix K, p. 1 ("The water is generally thought to be 600 feet 

below the surface and the formation structure will require wells to extract the water at a 

sufficient rate to ensure water does not inhibit the process.") 

However, elsewhere the second draft NOI reports that the fust potential "porous unit" (or 

permeable formation capable of hosting groundwater) occurs approximately 50-100 feet below 

the Mahogany zone in the Douglas Creek Member. Figure 13 in the NOI and Figure 5 in the 

GWDPA support this contention, showing the Douglas Creek Member approximately 55 feet 

below the Mahogany oil-shale zone. Texaco Seep Ridge Unit #2 well, less than two miles west 

of the Red Leaf operation, reports the Douglas Creek Member 49 feet below the Mahogany zone. 

September 6, 2011 NOI, Appendix S at p. 18. Finally, the NOI includes drilling information 

showing that sandstone/mudstone was encountered in all six exploration drill holes at depths 

between 20 feet and 60 feet below the Mahogany zone. fd. at Appendix S, Figure 6. The 

possibility that ground water resources are separated from the open pit mining and processing 

activities by just 50' - instead of 350' - calls into question the entirety of Red Leafs ground 

water impact assessment. 

Indeed, Red Leafs NOI admits that although it is unlikely that the Parachute Creek and 

Douglas Creek contain "significant" quantities of ground water, its presence in these formations 

cannot be ruled out. fd. at 38 (emphasis supplied). In fact, as disclosed in both the NOI and the 
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GWDPA, the U.S. Bureau of Land Management (BLM) considers both the Parachute Creek and 

Douglas Creek Members as key aquifers in the general Uinta Basin area. Id. at 37-38 & 

Appendix S, p. 20. 

In support of its position, Red Leaf relies on the fact that there are no U.S. Geological 

Survey (USGS) mapped springs from either the Parachute Creek or the Douglas Creek members 

in or near the parcels. As Living Rivers has pointed out, though, not all springs are mapped by 

the USGS, and reviewing USGS maps does meet the scientific standard for detennining the 

presence or absence of groundwater. Lips Expert Report at 4. Field observations by Price and 

Miller have indicated that USGS maps show only about half of the springs and seeps that 

actually occur in the mapped area. Id. Under these circumstances, the Division should have 

required Red Leaf to perfonn a thorough, systematic seep and spring inventory of the leased 

parcels and nearby areas. 

Red Leaf also bases its contention on the fact that its exploration drilling activities did not 

encounter groundwater. However, to date Red Leaf has drilled just six holes, a statistical sample 

that is hardly sufficient to establish that there is no shallow ground water anywhere in the 1500 

acre mine area. Id. As Living Rivers has pointed out, drilling personnel are ordinarily not 

focused on the task of looking for groundwater. Id. In addition, the GWDPA discloses that the 

six holes were drilled with water as a circulation medium, indicating that small quantities of 

ground water might have gone unnoticed. Id. Since the NOI did not include drilling logs for the 

six holes, neither the public nor the Division has had a fair opportunity to consider the 

significance of this purported evidence. Id. 

Well data maintained by the Division of Water Rights is similarly suspect. Few wells 

have been drilled in the area due to its low population density, and very little infonnation about 
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the wells that do exist was provided in the NO!. In order to critically examine this limited data, 

the Division would need to know how each well was completed, its geologic log, and the results 

of any aquifer tests, if conducted. The fact that Red Leaf itself drilled a water well at which the 

groundwater level is 600' below the ground surface fails to prove that there are no shallower 

groundwater resources in the vicinity. Red Leaf admits that permeability is not uniform 

throughout the sandstone units comprising top of Douglas Creek Member. GWDPA at 20. 

Ultimately, the record is incomplete with regard to the existence of ground water resources in the 

area of the mine and what information is available exists indicates that there is the potential for 

ground water in localized perched aquifers associated with lenses of permeable bedrock in the 

Douglas Creek Member, approximately 50 feet below the floor ofthe proposed mine, and/or in 

fractures in the Parachute Creek Member. Lips Expert Report at 4. 

Red Leaf's claim that no ground water was encountered is also contradicted by its 

subsequent GWDPA submitted to DWQ two months after the Division's tentative approval 

issued, and in Red Leaf's response to Living Rivers' RF AA, which report that water was indeed 

encountered in fractures near the top of drilling hole RL-l. September 6, 2011 NO I, Appendix S 

at p. 16; Red Leaf's Response to RFAA at 12. This evidence - which was dismissed by Red 

Leaf and the Division - confirms the presence of at least some shallow groundwater in the 

Parachute Creek member of the Green River Formation where mining is to occur. Importantly, 

this evidence documents the importance of fractures as a source of secondary permeability and 

occurrence of groundwater. Lips Expert Report at 3. 

If the Division was properly coordinating its investigation with DWQ, all relevant 

information would have been before it during the permitting process. The Division should have 

waited to approve the NOI because it's likely that other new information and changes to the 
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project will come to light before the process is over. If the two agencies conduct two entirely 

different processes without communicating meaningfully with one another, it's entirely possible 

that they will be considering different design information as the details of the proposal continue 

to evolve. 

Finally, nothing in the Division's regulations limits the consideration of ground water 

impacts to aquifers, or waters that are found in economically viable, "usable quantities" for 

humans. R647-4-109 references "subsurface impacts" - a much broader universe than impacts 

to "aquifers" that includes impacts to all ground water systems, including perched aquifers and 

compartmentalized groundwater systems. Red Leaf has acknowledged that compartmentalized 

groundwater is common in the shallow subsurface. In a parched climate like that found in 

eastern Utah, localized, perched aquifers playa vital role in supporting stable plant communities 

and a wide diversity of invertebrate, avian and animal species, even in the absence of perennial 

flows or more extensive aquifers. The fact that aquifers are perched, or discontinuous, or 

isolated, does not diminish their importance. Moreover, any ground water in the vicinity of the 

proposed mine is likely ephemeral. Contaminants introduced during a dry period into the vadose 

zone - from the top of the ground surface to the water table - may well wind up in groundwater 

during a future wet season or year. 

In light ofthe serious risks to the public health and environment should Red Leaf's 

analysis prove to be wrong, it was incumbent upon the Division to provide a reasoned discussion 

of conflicting evidence and potential impacts. The record indicates that there are sandstone 

layers in close proximity to the pits that potentially contain ground water, conflicting with the 

claim that mining will be isolated from groundwater by several hundred feet of low permeability 

marlstone. Lips Expert Report at 3. The Division's decision to approve the NOI has not taken 
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into account the additional information that has come to light since it issued its tentative approval 

of the NOI in October 2011. The brief narrative supplied by Red Leaf does not establish the 

extent of groundwater occurrence in the area to be mined. Unanswered questions include: 

Where would groundwater discharge to the surface? If contaminants were introduced into the 

system, where would they go? Do avian or wildlife species depend on waters that might be 

impacted? Do groundwater systems connect to surface water systems? What are the potential 

implications for downstream surface water systems? None of these questions has been addressed 

by the Division, and it is simply not sufficient for the Division to rely a cursory review of the 

NOI and two or three telephone conservations with DWQ in lieu of its own independent, 

objective inquiry into potential impacts, as required by the Division's regulations. DWQ is 

taking its responsibility seriously by requiring both a discharge permit and a construction permit 

subject to review by a professional engineer. The Division should grant its approval of the 

project on no less stringent an analysis. 

c. The NOI fails to provide adequate information to show that the design of the 
EcoShale capsules will be sufficient to prevent leakage of petrochemicals into 
the area surrounding the mine, and specifically into local perched 
groundwater aquifers. 

The NOI describes a "capsule method" for processing oil shale which relies on the 

construction oflarge piles of run-of-mine material on a BAS-lined facility. According to this 

method, the pile is then sealed and heated in order for the pile to act as a retort and mobilize the 

contained petroleum. The crushed ore will be placed in the capsule in layers with heat 

conducting pipe. The liberated oil will be collected in pipes in a pan at the bottom ofthe capsule 

and directed to a sump. The NOI fails to provide support for the proposition that the BAS layer 

will remain intact and that "water will not enter the hydrocarbon recovery zone of the capsules," 
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and in fact Red Leafs own modeling results submitted to DWQ with its GWDPA show that 

water does, in fact, enter into the capsules. 

Red Leaf claims that all ofthe oil and volatile hydrocarbons will be contained within the 

capsules by a 3-foot BAS layer. Surrounding the BAS layer will be a 13-foot layer of gravel, 

which the company claims will provide a layer of insulation between the BAS and the ore. 

During the heating and extraction process, the ore in the capsules loses approximately 40 to 45 

feet in total height (initial thickness of ore in each tier is 100 feet). September 6, 2011 NOI at 17 

(stating the loss at 40-45 feet); GWPA at 32 (stating the loss at 39 feet). The giant capsules will 

be located within the mined areas, in most cases stacked two high. According to the NOI, after 

the capsules cool and settle, the area will be reclaimed. Red Leaf proposes to leave nearly 200 

million tons of processed ore on site in the spent capsules. September 6, 2011 NOI at 25. 

The impact analysis produced by Red Leaf assumes a best case scenario in which its 

experimental contairunent system functions exactly as intended and all pollutants that might 

impact groundwater are fully contained. There is no discussion of potential consequences that 

could result in a worst case scenario in which the system fails or the BAS is compromised. The 

EcoShale capsule processing method is a new concept that has never been implemented at the 

extensive scale proposed in the NOr. Indeed, the BLM has observed that the technology for 

surface retorting, the only technically viable process method so far demonstrated, has not been 

successfully applied at a commercially viable level in the United States. Oil Shale and Tar Sands 

Final Programmatic EIS at 2-15. Red Leafs claim that the system worked at a small 1 acre test 

facility that is 10% of the size of just one of the 118 capsules contemplated by the NOI does not 

prove that the giant capsules covering over 1,200 acres as proposed here will function as 

intended. Even if the test facility did work as intended, Red Leaf has produced no data regarding 
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the pilot project or any discussion or evaluation of capsule design, potential scaling effects, liner 

systems used and how they might differ from what is proposed, the geometry of test capsules, the 

construction of the BAS, the integrity of BAS during heating and extraction, or seepage from the 

capsules. Even the 195-page GWPA submitted by Red Leaf to DWQ contains only summary 

information on lab testing, pilot capsule investigation and modeling. Without access to copies of 

the full reports, neither the Division nor DWQ can meaningfully evaluate the claims that are 

based upon them. 

The BLM has reported that common impacts from oil shale development include "[ s ]pent 

shale piles and mine tailings that might be sources of contamination for salts, metals, and 

hydrocarbons for both surface and groundwater." Id. at 4-31. According to the BLM, 

degradation of groundwater can also result from "contributions of residual hydrocarbons or 

chemicals from retorted zones after recovery operations have ceased; and, from spent shales 

replaced in either surface or underground mines." Id. In this case, Red Leaf did not adequately 

identify the staggering 200 million tons of spent shale ore waste that will remain in place on site 

after mining and reclamation as a potential source of deleterious materials and contaminants that 

will, as shown by the HELP model results below, be exposed to meteoric waters infiltrating into 

the capsules. As a result, the NOI impact analysis is invalid. 

In fact, Red Leaf's own data shows that the BAS layer is not 100% impermeable and that 

its containment system is likely to fail in time. Seepage modeling performed by Red Leaf 

pursuant to the Army Corps of Engineers Hydrologic Evaluation of Landfill Performance 

(HELP) model- the results of which were not included in the NOI or provided until after the 

Division's October 2011 tentative approval- clearly shows that significant quantities of water 

from precipitation may penetrate the uppermost layer of BAS and migrate through the spent ore, 
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even under a best case scenario in which the capsules are fully reclaimed and revegetated. 5 Lips 

Expert Report at 4-5. According to the modeling results, assuming proper reclamation, up to 

1,683 gallons of water per year, per capsule may penetrate through the upper BAS layer into the 

spent ore. Id at 5. When the model assumes no revegetation, the seepage rate jumps to a 

shocking 73,772 gallons per year, per capsule. Id A third scenario in which the model assumes 

increased precipitation yielded a rate of 44,319 gallons per year, per capsule. Id 

This new data directly conflicts with statements made by Red Leaf in the NO!. The fact 

that water can percolate through the uppermost BAS layer suggests that there is a strong chance 

that leachate containing harmful constituents from the ore processing will escape from the lower 

BAS containment layers, casting doubt on Red Leaf's assertion that pollutants will be fully 

contained. Nowhere did Red Leaf evaluate the quantity or quality of leachate that could 

percolate through the lower BAS layer. Indeed, the Operations and Reclamation Drainage Plan 

admits that "groundwater inflow was not factored into the calculations and decision." 

Id, Appendix E at 2 (emphasis supplied). DWQ recognizes this possibility and is concerned 

enough to ask Red Leaf to conduct additional analysis using the HELP model, which originally 

examined only a thirty-year time span. See DWQ Completeness Review, Exhibit B. 

In addition, the stability analysis performed for Red Leaf by Norwest was a "preliminary 

analysis" that does not meet industry standards regarding site-specific technical analysis. 

Kuipers Expert Report at 3. Model parameters used were assumed, apparently based on the 

author's experience with similar materials and a literature review. Id Site-specific materials 

information would provide much more reliable data. Id The Division should have required Red 

5 During mining the capsules will not be reclaimed and therefore assumptions based on fully 
complete reclamation are inappropriate. The amount of meteoric water that will seep into the 
capsules is likely to be substantial as mining proceeds in tandem with processing and 
reclamation. 
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Leafto provide a detailed, final analysis based on borings and materials analysis from a variety 

of samples representative of actual site conditions. Id The BAS and insulating gravel units 

represent potential weak layers in the design that were not adequately studied in the stability 

analysis. Id Red Leafs own consultant recommended further investigation including lab 

testing of actual site materials due to the intact strength of the bedrock formation and the risk of 

planar bedding failures through weak layers. Id 

The information in the NOI is insufficient to conclude that the integrity of the BAS will 

not be compromised during the settling, heating and extraction process. For example, although 

the ore will be heated to a temperature of725 OF, the NOI does not discuss the impact that this 

will have on the BAS. No comparable design has been methodically tested for performance 

under similar conditions. To keep the BAS seal functioning, the BAS needs to be protected from 

the heat that is introduced into the capsules from the heating pipes. Other cover systems such as 

geomembrane liners and composite liners using soil and geomembrane systems have been shown 

to be highly susceptible to conditions such as heat resulting in significant degradation of their 

integrity over time. Id at 3-4. Wetting and drying of BAS liners can also result in material 

shrinkage and dessication, and potential chemical alteration by mechanisms such as ion 

exchange could degrade the liner and compromise the integrity ofthe BAS. Id at 4. If the BAS 

layers are compromised by any ofthese processes, it is highly likely that there would be a release 

of deleterious materials. Id. 

Moreover, a loss of 40 to 45 feet in thickness in the ore will exert stresses on the BAS. 

While Red Leaf asserts that the knuckle design will keep the BAS in compression during and 

after settling, the company has not provided the results of any geotechnical analysis or testing to 

support this assumption. Likewise, there is no information in the record to demonstrate how 
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compressive stresses will extend from the sides of the BAS to the center over distances of up to 

900 feet. Although the BAS layer is predicted to stay intact in part due to the surcharge load 

from the weight ofthe second tier capsule, this load would not exist for the uppermost tier, and 

thus compression of the BAS would be significantly reduced. 

It is not possible to reduce the volume of the ore by 40 to 45 feet and not cause 

displacement of the BAS. The BAS would have to undergo an approximate 6 percent volumetric 

change in order to remain intact. Yet, the record does not contain an analysis of how this 

volumetric change, if it actually occurs, will affect the integrity ofthe BAS. lfthe BAS does not 

undergo a volumetric change, there will be cracks as a result of differential settlement and 

movement to accommodate the displacement of the BAS. This movement of the BAS will 

compromise its integrity. Nor does the record discuss how the differential settlement of the ore 

in the capsules and the resulting stresses will affect the integrity of the BAS. The record also 

neglects to discuss the affect that the volatile organics, gas pressure, or degradation by steam 

and/or saline or alkaline fluids will have on the BAS. 

Red Leaf has presented no information about the viability of the metal liner design and 

collection pipe system or quality assurance/quality control measures to ensure their proper 

installation, which have been shown to be highly important to heap leach and other similar 

designs. Kuipers Expert Report at 4. It is highly likely that the metal sheet will be affected by 

the heating and pressurization process as well as the weight and settling of the material and will 

cause warping and weld failures in the metal sheet, potentially allowing fluids to migrate into the 

BAS layer. fd. 

The NOl fails to identify and address on-site deleterious materials as required by the 

Division's regulations. See R647-4-106 & R647-4-11O. Spent shale piles and mine tailings are 
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sources of contamination and deleterious materials, and Red Leaf estimates that 200 million tons 

of spent shale will be left on site. Red Leaf failed to adequately identify the spent shale as a 

potential source of deleterious materials and as a result the Division has not emphasized the 

proper management of these materials either during operations, in the event of unanticipated 

closure, during the solution draindown period, or post reclamation. Id. at 5. Given the high 

likelihood for capsule liner failure as previously described, there is an equally high risk that any 

solution which escapes from the capsule will contain deleterious constituents. Id. The Division 

also erred by failing to require additional containment such as a drainage and capture network 

below the BAS with an associated leak detection system. Id. 

Finally, the NOr and the record lack a Failure Modes and Effects Analysis (FMEA) or 

similar analysis and the Division has failed to require such an assessment. As a result, there is no 

determination of the "risk" associated with the mine and its operations to assess the potential for, 

or likelihood of, failure of structures, equipment or processes and the effects of such failures on 

the larger systems, of which they form a part, and on the surrounding ecosystem, including 

ground water and human health and safety. Without an identification of the failure modes and 

measures with the highest risk, it is not possible to provide a description of the impacts of 

operations or to consider mitigation or alternative designs to reduce risks from the proposed 

methods. The NOr and the Division approval fail to require monitoring of the effectiveness of 

the containment systems necessary to ensure they are performing as expected. A variety of 

techniques can be used to monitor containment system integrity including: exhumation and 

recovery of samples of BAS material and tests for degradation of properties, in-situ moisture 

content monitoring in soil layers above and below the barrier system, electrical and leak 

detection surveys, geophysical techniques and temperature monitoring. Insofar as Red Leaf did 
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not evaluate the impacts that could be caused by contaminated water seeping from the capsules, 

the analysis of sub-surface impacts required by R64 7 -4-109.1 is incomplete and cannot provide a 

foundation for the Division's approval. 

D. The Division's Reclamation Bond Requirement is Inadequate Because it 
Fails to Take Into Account the Possibility of Capsule Failure or Operator 
Bankruptcy 

According to the Utah Mined Land Reclamation Act, "[ e ] very operator shall be obligated 

to conduct reclamation and shall be responsible for the costs and expenses thereof." Utah Code 

Ann. § 40-8-12.5. An operator must provide surety sufficient to reclaim the land following the 

cessation of mining operations in a form and amount determined by the Division or Board. Utah 

Code Ann. § 40-8-14(l)(a). In establishing the amount of the surety, the Division must consider 

(a) the magnitude, type, and costs of approved reclamation activities planned for the land 

affected; and (b) the nature, extent, and duration of operations under the approved notice. Utah 

Code Ann. § 40-8-14(2)(b). 

The NOI and Division approval also lack an adaptive management plan or similar plan to 

address the water resource issues identified in the permit and elsewhere. The record fails to 

describe and mitigate for the likelihood that the capsules will fail and/or leak, that mitigation will 

be ineffective and that leachate will be created. The NOI lacks a plan to address increases in 

reclamation costs and decrease in reclamation effectiveness due to differential subsidence in the 

capsule piles. To be adequate, such a plan should have a clear and detailed process linking 

monitoring with on-the-ground actions and agency enforcement. 

As a result of the Division's failure to properly evaluate the capsule design and account 

for potential groundwater impacts, the $3.0 million surety bond requirement estimated by Red 

Leaf for reclamation requirements and costs is woefully inadequate. According to professional 
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engineer James R. Kuipers, an expert with more than 28 years of experience in the mining 

industry and mining environmental compliance, Red Leaf s capsule technology poses a 

significant risk of both technical and economic failure. Kuipers Expert Report at 1. Mr. Kuipers 

has observed that differential and long-term settling of the spent shale piles6 will result in 

increased infiltration into the capsules. Id. at 5-6. In addition, Red Leafs plan to leave concave 

areas on the capsules to collect precipitation "is not standard reclamation practice and will 

encourage ponding of water and increase the potential for infiltration of meteoric water into, and 

seepage from, the capsules." Id. at 6. 

In light of the Division's failure to properly account for the probability that the capsule 

design will fail or that the operator will close the operation due to bankruptcy or other 

circumstance, Mr. Kuipers projects "a potential financial assurance shortfall of from $5.0 million 

to $10.0 million or more in the event of project failure." Id. at 7. Financial assurance is critical 

to the effectiveness of the reclamation, closure and post-closure activities planned for this 

project. According to Mr. Kuipers, the reclamation plan contained in the NOI does not address 

interim emergency process fluid management and process fluid disposal, which he estimates 

(based on his experience as a cost estimation advisor to the U.S. Environmental Protection 

Agency) could cost between $1.0 and $5.0 million if a state or federal agency were to assume 

responsibility for the site. Id. Mr. Kuipers also foresees the potential doubling of Red Leafs 

estimated $1.3 million regrading costs in order to achieve positive drainage off the capsule top 

slopes through additional cut and fill, not taking into account the hauling of materials. Id. 

6 Mr. Kuipers' report notes that Red Leaf estimates that a two-tier capsule would settle some 78' 
from an overall height of 272' , or 29%, "which is very large in comparison to other mining 
applications." Id. at 5. 
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VI. Conclusion and Prayer for Relief 

As a result of the foregoing, the Nor and the reclamation plan do not meet the 

requirements of Utah law and regulation including, but not limited to: Utah Code Ann. § 40-8-

12(1)-(3); Utah Code Ann. § 40-8-12.5; Utah Code Ann. § 40-8-13; Utah Code Ann. § 40-8-

13(1)(d); Utah Admin. Code R647-4-106; Utah Admin. Code R647-4-106(2); Utah Admin. Code 

R647-4-109; Utah Admin. Code R647-4-109(1); Utah Admin. Code R647-4-109(4); Utah 

Admin. Code R647-4-110; Utah Admin. Code R647-4-110(4); Utah Admin. Code R647-4-

110(6); Utah Admin. Code R647-4-111; Utah Admin. Code R647-4-111(4); and Utah Admin. 

Code R647-4-111(5). 

By the same token, the Division's reliance on the NOr, the reclamation plan and the 

record to approve the Red Leaf mine and operations is arbitrary and capricious and otherwise 

unlawful, and the decision is not supported by the evidence in the record or by alternative means. 

rn addition and as a result, the Division has not met its obligation to require an adequate 

description of impacts to ground water and other resources and of mitigation measures intended 

to address those impacts. The capsule design put forth by Red Leaf is unprecedented from an 

engineering standpoint and therefore has risks. Similar materials used for heap leaching or 

municipal waste disposal (e.g. landfill) often fail under much less extreme conditions. Reliance 

on preliminary analysis rather than site-specific data is likely to lead to an underestimation of 

failures, and processes which exert more demands, such as those involving heat and pressure, are 

more likely to result in failures. Under these circumstances, an operator would ordinarily be 

required to conduct additional prototype or pilot testing more focused on simulating the BAS 

liner and other key environmental engineering aspects of the project. 
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For the foregoing reasons, Living Rivers respectfully requests that this Board determine 

that the Division failed to follow the law and its own regulations in approving Red Leafs NOI 

for the Southwest #1 mine and accordingly vacate the Division's approval of Red Leafs permit 

application and enter an order denying it as inaccurate, incomplete, or both. The Board should 

direct the Division to (a) withhold approval of the NOI until DWQ has completed its review 

process and (b) consider any changes to the design that DWQ requires, any monitoring that 

DWQ calls for, and any additional information on ground water resources that DWQ identifies. 

The Board should direct the Division to fulfill the spirit and intent of the 1999 interagency MOU 

and coordinate closely with DWQ during the groundwater permitting process. Alternatively, 

Living Rivers requests that the Board vacate the approval decision and remand the matter to the 

Division to allow Red Leaf to correct identified deficiencies, if it can. Living Rivers further 

requests that this Board provide such other and further relief as may be appropriate. 

Respectfully submitted this 11th day of June, 2012. 
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