
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

AN ABSTRACT OF THE THESIS OF 

 
Elizabeth A. Morrison for the degree of Master of Science in Water Resources Policy and 

Management presented on May 8, 2015. 

 

Title:  Pits, Politics, and People: Identifying Barriers to the Enhancement Reclamation of 

Floodplain Aggregate Mines in the Willamette Valley, OR  

 

 

 

Abstract approved: ______________________________________________________ 

Todd W. Jarvis 

 

 

Aggregate, which consists of crushed rock, sand, and gravel resources, is one of the most 

extracted resources in Oregon. Floodplain sites throughout the Willamette Valley— 

particularly along the Willamette River— are of particular importance because they 

produce high quality sand and gravel, located close to the aggregate market. The best 

farmland in Oregon is also located in the Valley, as is prime habitat for endangered 

salmonids in the Willamette River. Since the 1990s, conflicts between miners, farmers, 

and environmentalists have increased in both intensity and frequency in the Valley. In 

2004, Oregon Consensus brought together stakeholders to discuss the conflict. No formal 

report or findings came from the group and the conflict has not been addressed since. 

This research revisits the aggregate-agriculture-environment conflict in the Valley for the 

first time in a decade and examines the potential of "enhancement reclamation" at 

floodplain aggregate pits to alleviate conflict tensions. Aggregate industry 

representatives, farmers, environmental consultants, and government officials were 

interviewed to inform this research. Central concepts that influence both the conflict 

situation and reclamation in the Valley are identified and discussed in detail. These data 

are then analyzed to identify barriers to the enhancement reclamation of floodplain 

aggregate pits. The qualitative assessment also explores interviewee recommended 

solutions to the conflict and ways to encourage enhancement reclamation in the future. 

The resulting discussion is guided by the implementation of a new conflict assessment 

framework, The Phase-Vision Map. The framework organizes central concepts of the 



 

 

 

conflict by three interworking dimensions: substance, procedure, and relationship. 

Ultimately, a vision for the future of the aggregate-agriculture-environment conflict is 

offered, which is built off of recommendations to further enhancement reclamation in the 

Valley. 
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Pits, Politics, and People: Identifying Barriers to the Enhancement Reclamation of 

Floodplain Aggregate Mines in the Willamette Valley, OR 

 

 

1 INTRODUCTION 

Crushed rock, sand, and gravel comprise what is called aggregate. As the main 

components used in cement for buildings, foundations, and bridges, and asphalt for roads, 

they are literally the building blocks of society. 

Aggregate materials are the most extracted building resources in the world and the 

industry is a large economic driver in the United States. In 2013, an estimated 2 billion 

metric tons of crushed rock, sand, and gravel were sold or used by domestic producers, 

amounting to $19 billion; Oregon alone produced 26 million metric tons, totaling $212 

million (U.S. Geological Survey, 2014).  The geography of aggregate is variable, ranging 

from mountainous regions, floodplains, and instream sources, all located relatively close 

to urban areas due to the expense associated with transporting heavy materials. The 

former produces crushed rock from quarries, where blasting is often required for 

extraction. Floodplains are low-lying areas along rivers and streams where sand and 

gravel resources are deposited. Blasting is not required to access these resources. While 

the western region of the U.S. produces the least total amount of aggregate in the nation, 

it ranks first in sand and gravel production. In 2012, the western region was responsible 

for 32.6% of all sand and gravel produced nationally, which totaled 265 million metric 

tons and $2.32 billion of revenue (U.S. Geological Survey, 2012). Many sand and gravel 

materials mined in the west are alluvial: materials that were transported and deposited via 

waterways and are now in the floodplains of rivers and streams. These materials are 

valuable to aggregate operators because they offer several benefits over quarry materials. 

Deposits can be young and shallow, requiring little removal of overburden (any material 

overlying mining resources), making operations less expensive. Alluvial aggregates are 

also easier to process post-extraction because they are smoother and cleaner than crushed 

rock. The majority of sand and gravel deposits in Oregon are in the floodplain of the 

Willamette River and more than half of all aggregates produced in the state come from 

counties in the Willamette Basin (Department of Geology and Mineral Industries, 2014). 
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Aggregate extraction volumes are not included in this study because the industry 

considers this information proprietary; it is therefore not published. 

 Although the Willamette Valley (hereafter, referred to as "the Valley") has 

historically been a valuable area of aggregate mining and there are still many untapped 

deposits, natural resources and land use conflicts about aggregate, farmland, and river 

resources (hereafter, also referred to as “the Valley resources”) have increased in both 

frequency and intensity in the region, particularly over the last three decades. This 

research concerns the interface of the four key conflict groups— miners, farmers, 

environmental consultants, and natural resources managers— and seeks to first, inform 

the current status of the aggregate-agriculture-environment conflict in the Valley, second, 

identify barriers to the enhancement reclamation and (or) restoration of floodplain 

aggregate pits in the Valley, and third, appraise the potential of enhancement reclamation 

and (or) restoration of these pits to alleviate tensions and decrease inter-group conflicts 

between resources users in the Valley. Both reclamation and restoration are practices that 

ultimately provide a secondary beneficial use for a pit upon closure, however reclamation 

is legally required of miners whereas restoration is typically done voluntarily by private 

environmental groups. Enhancement reclamation is defined as the actualization of a pit’s 

maximum secondary beneficial use potential, achieved through reclamation or 

restoration. This research examines the reasons why certain enhancement reclamation 

projects do or do not occur and ways to promote its occurrence in the future.  

While much research has focused on the economics of aggregate mining and the 

social controversies it stirs, little has been done on how to best alleviate some of these 

tensions since 2004 when Oregon Consensus and the Institute for Natural Resources 

convened stakeholders. Most recently, as a follow-up to the Oregon Consensus project, 

Ewing (2010) explored the role of science in policy by addressing the question, how do 

scientists inform the permit streamlining process for extracting gravel from rivers? 

However, what happens once resource extraction concludes at a permitted site has not 

been well explored. 
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1.1 History of aggregate mining in Oregon 

Aggregate mining has a long-standing history in Oregon. A 1903 headline in the 

Oregon Daily Journal read, “Pass a Gravel Pit Ordinance! To remove sand in city limits 

contractors must secure a permit from the city council” (Table 1). Since the early 

twentieth century the state has experienced both social and environmental issues around 

aggregate mining, but their frequency markedly increased since the turn of the twenty-

first century, when lawsuits against the permitting of aggregate mines became 

commonplace and it became a perennial topic at the legislative level. 

 

Table 1. Timeline of key events in the history of aggregate mining in Oregon. 

Year Event 

Early 1900s 
Aggregate mine conflict headlined in the Oregon Daily 

Journal. 

1972 Mineral Land Regulation & Reclamation (MLRR) program 

forms within the Oregon Department of Geology and Mineral 

Industries (DOGAMI), creating an aggregate permitting 

system and legal reclamation requirements.  

1973 Senate Bill 100 passes, creating Oregon land use laws to 

protect homes and farmland. 

1995 Whelan report published, stating an annual use of 53.7 

million tons of aggregate- 48.7 million tons came from mines 

in the state. 

1996 Goal 5 establishes protection of aggregate resources. 

Late 1990s Instream mining phases out due to studies showing its 

negative environmental effects. Floodplain mining operations 

increase.  

2004 - 2006 Oregon Consensus convenes aggregate, agricultural, and 

agency stakeholders to address conflict in the Valley. Institute 

for Natural Resources addresses questions posed by Oregon 

Consensus. 

 Measure 37 passes, mandating government compensation for 

land values reduced by environmental or land use regulations. 

Without compensation within two years, the landowner may 

act according to pre-regulation laws.  

2005 Institute for Natural Resources technical report published: 

Preliminary summary of aggregate mining in Oregon with 

emphasis in the Willamette River Basin. 
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Table 1 (Continued) 

 

2007 Measure 49 passes, to protect lands reserved for homes, 

farms, and forest from commercial and industrial 

developments.   

2008 - 2010 Regional Gravel Initiative (RGI) on Oregon coastal river 

aggregate mining policy, where policy makers use science to 

inform decision making for sustainable and streamlined 

processes. 

2013 HB 2202 passes, limiting the permitting of aggregate mines 

of Class I and II farmland. Miners are also required to fully 

recover significant deposits.  

2015 HB 2666 proposed. Would require county commissioners to 

rule in favor of a proposed mine that is in compliance with 

environmental standards in cases when a federal or state 

agency has not issued a mining permit.  

 

Aggregate mining rates increased from 1939-1945 due to the Great Depression 

and WWII, both of which required higher extraction rates and volumes of crushed rock, 

sand, and gravel to support New Deal projects (e.g., Bonneville Dam) and WWII efforts 

(e.g., roads such as 99W, and barracks at Camp Adair, the second largest city in Oregon 

at the time). Following the war, the population and development boom that occurred 

across the country meant an increased need for roads, buildings, and therefore aggregate 

resources, which marked the beginning of the prolific industry seen today in the U.S. 

(Tepordei, 1999). However, following this “aggregate era,” another age began roughly 

thirty years later that had an immense influence on the aggregate industry as it exists 

today: the environmental era. Rachel Carson’s iconic book Silent Spring, published in 

1962, forcefully challenged pesticide-induced environmental hazards and is credited by 

some for sparking the environmental movement in North America, which included a slew 

of environmental regulations and greatly increased public awareness of environmental 

issues. For the aggregate industry, this awareness is even more pronounced today and 

environmental consequences of surface mining are well documented. 

Surface mining can disturb aquatic and terrestrial habitat for native, threatened, 

and endangered species, remove or destroy vegetation (allowing for invasive species to 

root and often dominate ecosystems once operations stop), decrease biodiversity, 
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diminish water quality through erosion, sedimentation, and altered thermal regimes, 

change surface and groundwater movement (including aquifer recharge), and pollute 

nearby areas with dust and noise (Langer & Arbogast, 2002; Meador, 1998; Markle & 

Schincariol, 2007). This list covers all potential negative impacts from mining; however, 

these effects are not characteristic of all aggregate sites because there are rules and 

regulations in place to mitigate damages. A distinct environmental issue in the Valley is 

that of salmonids. Mining activities can harm fish, juveniles in particular. Salmonids are 

anadromous, therefore they are born in cold freshwater habitats, migrate to the saltwater 

habitats (species found in the Willamette River migrate to the Pacific Ocean), and then 

return to their birthplace to reproduce. All stages of life for salmonids are difficult; only 

0-10 of 1,500-10,000 eggs laid by a female will survive to adulthood (U.S. Geological 

Survey, 2013). Early life stages in particular are risky. Therefore, juvenile habitat and 

adult breeding groups are of particular importance for propagation of the species. Cool, 

shallow side channels (e.g., small tributaries) off the mainstem of larger rivers provide 

shelter, food, and adequate habitat for young salmonids as well as oxygen-rich areas with 

clean gravel and slow, steady flows for adults, which are also ideal for rearing grounds 

(Lawson, 1993). Riffles, shallow lengths of stream with slower velocities over coarse 

bedding, are also prime habitat for numerous invertebrate species that are key food 

sources for salmonids (Fields, 1991). Aquatic habitat alterations due to mining— 

particularly reduced channel complexity— can remove or damage areas of prime habitat 

and harm salmonid populations. Altered thermal regimes also threaten these species. 

Salmonids require cool water temperatures to survive and reproduce, ranging from 8ºC to 

18ºC depending on species and life stage— spawning and incubation periods require the 

coolest waters, with an upper optimal threshold around 13ºC (Richter and Kolmes, 2005). 

Temperatures over a species’ optimal threshold can cause weight loss, disease, 

competitive displacement by species better adapted to the higher thermal regime, and (or) 

death (Sullivan et al., 2000). Alluvial mining activities have been shown to negatively 

affect both thermal regime and ecosystem structure of the Willamette River (Markle and 

Schincariol, 2007; Collins, 1995). These impacts can be caused by the two main types of 

alluvial mining: instream and floodplain.  
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 Until the 1990s, instream gravel mining was commonplace in Oregon. There is a 

wide range of well-documented effects caused by instream mining on stream morphology 

(e.g., reduced channel complexity and increased depth to width ratio), sediment transport 

(e.g., disruption of sediment supply and transport, including waterways becoming 

“sediment starved”), habitat structure (e.g., adverse indirect and direct effects on riparian 

vegetation, riffle habitats, and (or) water quality), and disturbance regimes (e.g., 

disruption of floodplain processes that species have adapted to over time) (Castro, 2005; 

Kondolf, 1997). These effects occur at varying degrees of severity based on the type, 

location, and magnitude of mining activities. Due to the ecological impacts of instream 

mining these practices have become almost nonexistent in Oregon (State of Oregon, 

"Aggregate Resources", 2007). Floodplain aggregate mining is still common and can also 

harm salmonids and negatively affect local ecosystems. One of the key environmental 

concerns associated is pit capture during high flow events, when the river extends beyond 

its normal channel. Pit capture is a term applied to both geomorphic and ecological 

situations. Geomorphically, pit capture occurs during high flow events when water of the 

main channel is “captured” by pits in the floodplain, which greatly increases the chance 

of channel avulsion, where the river rapidly diverts from its main channel and forms a 

new channel (Norman et al., 1998). Ecologically, pit capture is when fish are “captured” 

in floodplain pits, which have base elevations lower than the thalweg— the lowest 

point— of the river, so fish cannot return to the mainstem when the water level subsides. 

In the latter case, pit capture can result in predation of salmonids by warm water species 

(e.g., bass) present in the pits (Kondolf et al., 1996). 

In addition to the numerous environmental concerns associated with aggregate 

mining, there are also deep-rooted social issues, particularly around floodplain pits in the 

Valley. There have been fewer controversies concerning quarries because they are 

located in mountainous regions and are farther from population centers, which minimizes 

concerns about disruptions due to noise and truck traffic. Contrarily, sand and gravel pits 

are often met with resistance from varying interest groups because they are close to 

population centers, important waterways, and agricultural lands (Achterman et al., 2005). 
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Although aggregate mining came into prominence in the 1940s, it, and its 

associated social conflicts, has been a reality in Oregon for over one hundred years. 

While citizens neighboring aggregate mines often cite noise, dust, and traffic complaints, 

the most heated issues in the Valley are between the aggregate industry, environmental 

groups, and the agricultural community. Environmental groups often oppose aggregate 

mining for the reasons previously discussed. Individuals and groups in the agricultural 

community often oppose aggregate mining because it (in all but a few cases) permanently 

converts the farmland it disturbs and also disrupts local agricultural communities. The 

overlapping geographic occurrence of aggregate and high value farmland has resulted in 

increasingly heated conflicts between the aggregate and agricultural industries for 

decades, eventually leading to a high level working group composed of federal, state, and 

county agencies, non-governmental organizations (NGOs), agricultural interests, and 

aggregate industry representatives (Figure 1). 

Conflicts have recently escalated for two main reasons.  

First, the vast reduction in instream mining in the 1990s pushed many aggregate 

operations out of rivers and streams and into the floodplain, or, from an agricultural point 

of view, onto farmland. Second, Oregon’s population has dramatically increased over the 

last few decades and this trend is projected to continue. From 1950-2010, Oregon’s 

population increased by 152% (Vaidya, 2011); this great influx of citizens increased 

construction demands, which indirectly stoked land use issues between aggregate and 

agriculture as alluvial sand and gravel extraction increased. Population growth also 

directly intensifies land use conflicts in the Valley. Although Oregon has state and local 

government policies in place to preserve farmland, primarily the designation of exclusive 

farm use zones (EFUs) and urban growth boundaries (UGB) (Nelson, 1992; Gosnell et 

al., 2010), development is still a large threat to agricultural lands. The “edge effect,” 

which occurs where developments are located nearby farmland, is hypothesized to reduce 

farm profitability (Sorensen et al., 1997). This can partly be attributed to fragmentation of 

the affected farming region. Economic “clusters,” which are similar or complimentary 

companies in a concentrated area that provide a support base for a given sector, have 
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 Figure 1. Map of key stakeholders in the Willamette Valley aggregate-agriculture-

environment conflict and their relationships to aggregate mining. Developed by 

Todd Jarvis, unpublished. 

 

received recent attention (particularly in the high-tech sector) and are important for 

productivity and development. These clusters are important to the agricultural sector. 

Agriculture-specific amenities (e.g., farm implement dealers or seed cleaners) must exist 

in close proximity to farms for each to remain profitable. Nearby non-farm activities or 

development that result in farmland loss can cause the closure or consolidation of these 

unique amenities. Such effects can increase farming costs via heightened transportation 

costs, decreased production efficiency, and fragmented agricultural communities 

(Bernasek, 2006). Aggregate operations that convert farmland can also have this effect. 

Conflicts about aggregate mining often play out at the legislative level and 

proposals to increase or decrease the ease of permitting new sites (or expanding existing 

ones) have become more frequent over time. Currently, new legislation concerning 
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aggregate is proposed in almost every Oregon legislative session. Most recently, House 

Bill 2202 was passed in 2013, which limited the issuance of mining permits in the Valley 

on lands zoned for exclusive farm use. It also requires owners or operators of aggregate 

mines, "to excavate substantially all of a significant aggregate resource" (ORS §215.298). 

Then in 2015, House Bill 2666 was proposed, which would require county 

commissioners to rule favorably for a proposed mine (i.e., that it does not increase costs 

or significantly change accepted farm or forest practices) that is in compliance with 

environmental standards in cases when a federal or state agency has not issued a mining 

permit. 

 

1.2 Background on the Willamette Valley 

The Valley covers roughly 5,308 square miles and includes sections of Benton, 

Clackamas, Columbia, Lane, Linn, Marion, Multnomah, Polk, Washington, and Yamhill 

counties (Oregon Department of Fish and Wildlife, 2006). It has a Mediterranean climate, 

characterized by cool wet winters and warm dry summers. It is bounded to the east by the 

Cascade Range and to the west by the Cascade Range. It namesake, the Willamette River, 

begins at the confluence of the Middle and Coast Forks of the Willamette River near 

Eugene, Oregon. The Willamette River’s main stem is 187 miles long. Numerous 

tributaries from the Cascade and Coast Ranges feed into it before it joins the Columbia 

River north of Portland, just over 100 miles east of the Pacific Ocean. Historically, the 

Willamette River was a highly complex and braided system. However, settlement of the 

Valley and dams built by the Army Corps of Engineers encouraged its shift over time to 

its current straighter and narrower form to increase flood control and irrigation for 

agriculture. Over time this channelization and reduced complexity has altered the river’s 

natural ecological functions and caused environmental concerns. 

The Valley’s geology, from bedrock to topsoil, is a primary driver of land use 

issues because it accounts for the existence and close proximity of the Valley resources to 

one another. Many large alluvial aggregate deposits are in the floodplain; these materials 

are also overlain by the state’s highest value agricultural soils. In 2012 there were over 

35,000 farms in Oregon, and the average acre was worth approximately $2,000 (United 
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States Department of Agriculture, 2012) and the Valley is the heart of this productive 

statewide agricultural industry: six of the top ten grossing counties reside in the Valley 

(Oregon Department of Agriculture, 2013), and most of its land is zoned for agricultural 

use. 

The Valley is also home to a number of listed threatened and endangered species, 

including the Fender’s blue butterfly (Icaricia icarioides fenderi), Marbled murrelet 

(Brachyramphus marmoratus), northern spotted owl (Strix occidentalis caurina), 

Chinook salmon (Oncorhynchus tshawytscha), and Steelhead trout (Oncorhynchus 

mykiss) of varying evolutionarily significant units (U.S. Fish & Wildlife Service, 2014). 

The presence of these species, particularly salmonids, makes habitat in the Valley and 

Willamette River highly ecologically valuable. 

The Valley is also the most populated region in Oregon. According to the U.S. 

Census Bureau, in 2012 the estimated population of Oregon was 3.93 million, with just 

under 2.1 million people in the Valley; therefore over half of the state’s population lives 

on about 5% of its total land area (U.S. Census Bureau, 2014). The Valley has both a vast 

amount of resources and the most people of any region in Oregon, making land use one 

of the Valley’s most complicated and controversial issues. The situation is also expected 

to get more difficult because the population is slated to continue growing (Western 

Governors' Association, 2006). Similarly, projections about future demand for aggregate 

also show a rise (Achterman et al., 2005). According to a 2005 study by the Oregon 

Department of State Lands and U.S. Fish and Wildlife Service, land use in the Valley is 

divided into: 52% agriculture, 14.3% urban development, 16% “other” uplands, 9.8% 

wetlands (divided into seven distinct types), 2.6% rivers, 2.6% rural development, 2% 

lakes and reservoirs, and 0.5% forested plantation (Morlan et al., 2010). While, according 

to these data, agriculture and urban development are the top classified land uses, numbers 

alone are not informative enough to fully understand land use in the Valley.  

 

1.3 Policies, laws, and regulations 

Oregon's legendary land use laws and associated statewide planning goals were 

first established in 1974 and amended in 1986. Goal 5 directly applied to aggregate 
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resources given the mission, “To preserve natural resources and conserve scenic and 

historic areas and open spaces,” (OAR §660-015-0000(5)). Counties must inventory the 

following resources: (1) riparian corridors (including water and riparian areas and fish 

habitat), (2) wetlands, (3) wildlife habitat, (4) federal wild and scenic rivers, (5) state 

scenic waterways, (6) groundwater resources, (7) approved Oregon recreation trails, (8) 

natural areas, (9) wilderness areas, (10) mineral and aggregate resources, (11) energy 

sources, and (l2) cultural areas. Agricultural lands are not included in the list of resources 

to be inventoried and preserved under Goal 5. They are, however, mentioned as a 

resource that ought to be taken into consideration when allocating water allocations and 

are addressed at length in other sections of Oregon’s Statewide Planning Goals & 

Guidelines. In conjunction with related Oregon Administrative Rules (Chapter 660, 

Division 16 and 23), Goal 5 designates the state’s land use planning strategy: each county 

must create programs that inventory the aforementioned resources and address their 

preservation. Goal 5 gives county-level decision makers (i.e., county commissioners) a 

large amount of discretion in terms of land use because they create the programs that 

inform land use decisions. These programs are taken into consideration when local 

economic, social, environmental, energy, resource protection, and land zoning conflicts 

arise and ultimately guide land use decisions throughout the state.  

Aggregate resources are specifically mentioned twice in Goal 5. First, it states 

that, “In conjunction with the inventory of mineral and aggregate resources, sites for 

removal and processing of such resources should be identified and protected.” Second, 

“Areas identified as having non-renewable mineral and aggregate resources should be 

planned for interim, transitional and ‘second-use’ utilization as well as for the primary 

use.” Therefore counties must inventory and protect aggregate resources and also plan for 

reclamation at varying stages of planning and extraction.  

Goal 5 is not the only regulation that dictates land use and the management of the 

Valley resources. Statewide Planning Goal 3, Agricultural Lands, states, “Agricultural 

lands shall be preserved and maintained for farm use, consistent with existing and future 

needs for agricultural products, forest and open space and with the state’s agricultural 

land use policy expressed in ORS §215.243 and §215.700” (OAR §660-015-0000(3)). 
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Therefore, counties must zone appropriate parcels of land for agricultural use, authorize 

farm and nonfarm uses (based on adverse effects on the farm practices), and establish 

open area buffer or transitional areas between agricultural lands and development to set 

an urban growth boundary. Although aggregate resources are not directly addressed in 

Goal 3, they are permitted nonfarm uses on EFU lands via ORS §215.213 and ORS 

§215.283, which are addressed in the goal. The former applies to counties that adopted 

marginal lands systems prior to 1993. It has similar exceptions for aggregate mining on 

farmland as the latter, ORS §215.283, which states, “Operations conducted for: Mining, 

crushing or stockpiling of aggregate and other mineral and other subsurface resources 

subject to ORS §215.298 (Mining in exclusive farm use zone); processing, as defined by 

ORS §517.750 (Definitions for ORS §517.702 to §517.989), of aggregate into asphalt or 

portland cement; and processing of other mineral resources and other subsurface 

resources” may be established in any EFU zone (ORS §215.283 (2)(b)). ORS §215.298 

states that mining in excess of 1,000 cubic yards of material (or less if mandated by a 

particular county) requires a land use permit. 

While Goals 3 and 5 address farmland and general land use across the state, 

respectively, Goal 15, the Willamette River Greenway, addresses resources related to and 

nearby the Willamette River. Its mission is, “To protect conserve, enhance and maintain 

the natural scenic, historical, agricultural, economic and recreational qualities of lands 

along the Willamette River as the Willamette River Greenway” (OAR 660-015-0005). 

Fifteen resources are included in Goal 15 that counties must inventory to determine 

whether or not specific areas ought to be included in the Willamette River Greenway 

Boundaries; counties are also mandated to develop acquisition and management plans for 

such areas. The first two resources identified by Goal 15 are agricultural lands and 

aggregate resources. Goal 15 requirements in terms of agricultural land are similar to 

Goal 3. In terms of aggregate resources, Goal 15 additionally stipulates that extraction 

may be permitted within Greenway boundaries but must be “designed to minimize 

adverse effects on water quality, fish and wildlife, vegetation, bank stabilization, 

streamflow, visual quality, noise, safety and to guarantee necessary reclamation.” 

Overall, the Oregon Statewide Planning Goals seek to preserve, manage, and optimally 



 

 

13 

balance the utilization of natural resources throughout the state. Aggregate resources and 

farmland have been challenging to manage in conjunction with one another partly due to 

these numerous statewide planning goals and statues. The difficulties are most apparent 

when new mines are sought in the Valley. The permitting of aggregate mines is one of 

the most contentious land use issues in the Valley and the Oregon Department of 

Geology and Mineral Industries (DOGAMI) is responsible for the processing and 

approval of mining permits.  

DOGAMI is the foremost authority in Oregon that broadly regulates, monitors, 

and provides information on the state’s geology. From 1937, DOGAMI shifted from a 

strict mining focus to one that integrated environmental perspectives in the 1970s, in part 

due to the national environmental movement. In accordance with this shift, in 1972 

DOGAMI created the Mineral Land Regulation & Reclamation program (MLRR), which 

has the authority to regulate all upland and underground mining. The role of the MLRR is 

to, “Minimize impacts of natural resource extraction… and to optimize opportunities for 

reclamation” (Oregon Department of Geology and Mineral Industries, 2012). The key 

piece of legislation created to achieve the MLRR’s reclamation goals is the Oregon 

Mined Land Reclamation Act (hereafter, also referred to as the Act; statues codified at 

ORS §517.701 to §517.992). The Act defines reclamation as, “The employment in 

exploration of procedures reasonably designed to minimize as much as practicable the 

disruption of surface and subsurface resources from exploration and to provide for the 

rehabilitation of any surface resources adversely effected by such exploration through the 

rehabilitation of plant cover, soil stability, water resources and other measures 

appropriate to subsequent beneficial uses of such explored and reclaimed lands” (ORS 

§517.750). The terms “beneficial” and “secondary use” are broadly defined and therefore 

reclamation can take many forms. For example, reclamation projects in Oregon have 

ranged from an open water pond, to a housing development around an aggregate “lake,” 

shooting range, and more. 

The Act contains the procedures that mining operators must follow to obtain an 

operating permit, which is necessary for any non-exempt mineral exploration, and serves 

three distinct purposes. These are first, “To encourage efficient and environmentally 
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sound identification and development of mineral resources” (ORS §517.702), second, “to 

provide that the usefulness, productivity, and scenic values of all lands and water 

resources affected by surface and underground mining within this state receive the 

greatest practical degree of protection and reclamation necessary for their intended 

subsequent use” (ORS §517.760 (2)(a)), and third, “to provide for cooperation between 

private and government entities in carrying out the purposes of [the Act] and reclamation 

of abandoned mined lands that may pose a hazard to public health, safety or the 

environment” (ORS §517.760 (2)(b)). To fulfill these purposes, the Act requires that all 

non-exempt mines be permitted prior to the start of exploration. Exempt operations are 

those where drilling will be no more than 50 feet in depth or when the disturbed area will 

be less than one acre (ORS §517.715 (1)). Although exempt sites do not require any 

mining permit, the MLRR can issue a Grant of Total Exemption upon request from the 

applicant, which states that the applicant has provided sufficient information showing 

their activities do not require an operating permit. 

Operating Permits are required when activities will exceed one acre of 

disturbance and (or) excavate more than 5,000 cubic yards of material in a 12-month 

period. Operating Permit application materials vary from site to site, but all include 

information necessary to assess impacts of the proposed site. A full application includes: 

a completed application form (see Appendix A), proof of land ownership, proof of local 

land use approval (i.e., county Conditional Use Permit), a non-refundable $1,260 

application fee, Operating and Reclamation Plan, and site maps. The application form 

includes basic contact information of associated parties (e.g., landowner or aggregate 

operator), acreage information (including current and future acres affected by mining 

activities), site location, proposed operation information (e.g., crushing, washing, 

administration, etc.), status of county land use approval, and commodity information 

(e.g., aggregate, metals, industrial minerals, etc.) (ORS §517.750). The Operating and 

Reclamation Plan (see Appendix B) is individual to each site, but there are minimum 

requirements each plan must meet. These require mining companies to (1) clear materials 

and supplies used during the mining process, (2) properly dispose of cleared vegetation, 

(3) bury drill cuttings (material brought to the surface during exploration), (4) backfill 
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roads, drill pads, mud pits, trenches and other disturbances, (5) contour disturbed land to 

a shallow slope to decrease safety hazards, (6) stabilize any disturbed roads, and (7) re-

vegetate (ORS §517.790). Outside of these requirements, the reclamation plan depends 

largely on the wants of the landowner. Prior to approval of the permit, MLRR regulators 

and appropriate parties (e.g., miners and (or) landowners) craft the reclamation plan 

together, taking into account land use zoning and factors such as physical site 

characteristics to determine the most appropriate reclamation practices. Regulators are 

also authorized to require additional conditions to mitigate other off-site impacts (e.g., to 

groundwater). The Operating Permit may only be issued once the reclamation plan is 

approved. Finally, after the full application is submitted, the MLRR inspects the site to 

determine the reclamation security or bond amount. The bond is set based on how much 

it would cost to reclaim the site in case the aggregate operation forecloses. Once a site is 

closed the reclamation bond is released. 

Since 1972 when the Act was created, reclamation plans have gotten stricter due 

to increased environmental and social stressors, which have resulted in the demands for 

more substantial beneficial uses of closed aggregate pits. For example, recently 

authorized permits are more likely to have river reconnection provisions if a site is within 

close proximity to the Willamette River; in the 1970s or 1980s, reclamation requirements 

at the same site would likely have only required the slopes to be re-graded and area re-

vegetated. However, the more recent stricter reclamation requirements will not come into 

effect until a pit closes, typically years or decades following permitting. Therefore, most 

reclamation practices seen today are either non-existent (sites created before July 1, 1972 

are exempt from reclamation via ORS §517.770) or meet the less stringent, minimum 

requirements as listed on the permit. However, sites can be returned to conditions beyond 

their permit requirements. For example, sites in Oregon have been reclaimed to become 

fishing holes, lakes within commercial developments, endangered species habitats and 

refuges, and farmland.  

In addition to the required Operating Permit, other natural resources agencies may 

require additional permits or technical studies before exploration activities begin. 

Applicants must first contact the local land use authority (generally the county, although 
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sometimes approval must come from the Bureau of Land Management or U.S. Forest 

Service) to confirm land use approval. Before the MLRR can issue a permit, the land use 

authority must state, in writing, that the proposed mining use (in terms of both excavation 

and reclamation) is either compatible with the land use plan or exempt. Applicants are 

also responsible for the geologic stability and safety of the site during and after 

operations. To assure safety, the MLRR may require a geotechnical evaluation from a 

certified geologist or engineering geologist to demonstrate that activities will not result in 

hazards (e.g., slope failure). A geotechnical report also may be necessary if there are 

nearby or on-site utility lines or pipelines, because operations cannot jeopardize utility 

infrastructure. Applicants are also responsible for the ecological wellbeing of the site, and 

potential impacts to local waterways are of utmost concern. Proposed sites that (1) are 

within the 100-year floodplain of a river, (2) are in close proximity to any body of water 

or drainage, (3) may discharge storm water from the disturbed area, (4) will use water for 

mining activities, or (5) will pump or move water to accommodate mining, must 

coordinate with other agencies, groups, or individuals outside of DOGAMI to assess 

potential impacts of the proposed activities. The Water Resources Department (WRD) 

regulates water use in Oregon and issues water rights permits. If a proposed site will use 

water for operations they must consult with the WRD; the local Watermaster may also be 

contacted for water permit consultation. The Department of Environmental Quality 

(DEQ) regulates water quality in Oregon and must be contacted if storm water or nearby 

water bodies might be affected by the proposed activities, or if the site is within the 100-

year floodplain. Technical studies may have to be conducted to demonstrate that 

operations will not result in loss of local water levels or quality. However, if all water that 

comes into contact with the site can be maintained (e.g., through on-site evaporation or 

infiltration) a DEQ permit may not be required. Questions about how endangered species 

may be affected by mining activities must also be addressed. The Oregon Department of 

Fish and Wildlife (ODFW), U.S. Fish and Wildlife Service (USFWS), and National 

Marine Fisheries (NOAA) can require additional permits if there are nearby or present 

threatened or endangered species or critical habitats. Finally, applicants are encouraged to 

contact the State Historic Preservation Office, Oregon Legislative Commission on Indian 
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Services, and any nearby Native American Tribes if cultural or archeological sites might 

be affected. These varying authorities must be consulted to obtain necessary permits, 

however they are not technically essential. An operator may begin operations upon 

approval of the DOGAMI permit and without prior issuance of all appropriate permits; 

however, this would leave the operation vulnerable to a lawsuit.  

 

1.4 Primary, secondary, and interested third parties 

Conflict parties can be classified into three categories: primary, secondary, and 

interested third parties. Primary parties are individuals or groups with actual or perceived 

incompatible goals whose actions are directed toward these goals. Secondary parties are 

individuals or groups who do not feel directly involved in the conflict but have an 

indirect stake in the outcome. Interested third parties are individuals or groups who are 

interested in a successful resolution of a conflict (Wehr, 1979). 

Primary parties in the aggregate-agriculture-environment conflict in the Valley 

include aggregate operators, consultants, lobbyists, and regulators, farmers, farming 

lobbyists and regulators, and environmental consultants (see Figure 1). Secondary parties 

are natural resources and land use regulators. Citizens and environmental activists are 

classified as interested third parties. For purposes of this research, parties are organized 

by their group— aggregate industry, agricultural industry, consultant, or government— 

and interest— aggregate, agriculture, or environment. Individuals with multiple interests 

will also be identified (e.g., farming and aggregate interest). 

The aggregate industry group includes company owners, site managers, workers, 

consultants, and lobbyists (see Figure 1). These individuals can be directly involved with 

permitting, locating future mine sites, lobbying at the legislative level, and addressing 

lawsuits or other results of land use conflicts. Aggregate operators prioritize following 

rules and regulations throughout the mining process to maintain economic efficiency and 

limit holds that can be placed on operations due to lawsuits. They control where 

aggregate mines are proposed, but land use laws determine which sites are approved. 

They have a greater share of decision space in terms of reclamation because they can 

create the plan in conjunction with MLRR regulators. Aggregate consultants (who often 
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aid the permitting process) similarly do not have much influence on permitting, but can 

play a greater role in reclamation. The aggregate industry’s main lobby group, the 

Oregon Concrete and Aggregate Producers Association (OCAPA), does have some 

influence on both permitting and reclamation because they lobby on behalf of aggregate-

interested parties. 

Most farmers and agricultural lobby groups (e.g., the Oregon Farm Bureau) do 

not have direct access to the mine permitting process. However, they can stop or place a 

hold on the issuance of a new permit or expansion of an old one through lawsuits. One 

Valley farmer called the aggregate permitting process, “complaint-driven” as it relates to 

farmland. Farmers who do have direct access to permitting and reclamation are those who 

own the land in question; they share decision space with MLRR regulators. Many farmers 

are concerned about farmland conversion in the Valley— the alteration of farmland to a 

nonagricultural use. Mining causes farmland conversion and has particularly been an 

issue in circumstances where Class I and II soils (i.e., high-value farmland) are destroyed. 

Soils are classified by capability, from I-VIII. Class I and II soils present "few" and 

"moderate" limitations for agriculture, respectively. The Willamette River Basin 

predominantly contains classes I-IV; however, only 17% of its soils are Class I (2%) and 

II (15%) (Hulse & Gregory, 2002). 

Over the last decade, various groups with environmental interests— ranging from 

NGOs to city governments and consulting firms— have obtained and restored closed, 

abandoned aggregate pits. In the Valley, sites near the Willamette River are particularly 

valuable because they can be reconnected to the mainstem to increase channel complexity 

and create rearing habitat for salmonids. Although floodplain aggregate pits have inherent 

restorative value, environmental interest groups do not have access to the permitting or 

reclamation processes. They have great influence over the restoration of such sites when 

a site is purchased and they become the landowner. Environmental consultants are 

generally concerned about channel avulsion, environmental impacts of mining, and 

preserving and restoring valuable Willamette River habitat. They also to focus more 

exclusively on reclamation and (or) restoration compared to other groups in the conflict 
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because they typically become actively involved once a pit is closed, rather than when it 

is first being permitted.  

The government group covers the widest range of individuals compared to the 

previous three groups because it includes various natural resource regulators and state 

officials. 

 Aggregate regulators (DOGAMI and the MLRR) play direct roles in both 

permitting and reclamation. They issue permits, but are bound by various laws (e.g., land 

use plans) and groups (e.g., county commissioners) that dictate whether or not they may 

permit a mine site. They have more influence over reclamation because they can attach 

conditions to permits as part of an operators reclamation plan. For roughly the last 

decade, they have steadily increased reclamation requirements on new permits with the 

goal of alleviating negative impacts associated with mining and are interested in 

balancing resource needs throughout the state and in the Valley.  

Farming regulators (e.g., The Oregon Department of Agriculture) do not have 

direct influence over the permitting of aggregate mines or their reclamation. However, 

they can propose legislation that supports agricultural interests (e.g., limiting farmland 

conversion for aggregate use, as seen in HB 2202), which can affect both permitting and 

reclamation. Farming regulators prioritize protecting the state’s agricultural resources and 

therefore minimizing farmland conversion due to aggregate mining. Therefore, 

historically much focus has been given to aggregate permitting and less to reclamation. 

Land use decision makers have the greatest amount of influence over permitting 

and reclamation because they dictate zoning, which names appropriate uses for a given 

parcel of land. Although zoning can be altered, it is a cumbersome process; therefore, if 

the land use is not compatible with aggregate mining it is highly unlikely a pit will be 

permitted there. Furthermore, land use regulators (e.g., county commissioners) preside 

over land use battles and make initial rulings as to whether or not a proposed permit will 

be approved in the face of a lawsuit. Part of the decision making process is determining 

whether or not an aggregate resource underlying high value farmland is of “significant” 

enough depth to warrant approval of a mining permit. Significant deposits are classified 

by the thickness of the resource and vary by county. For example, 60 feet of gravel is 
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considered a significant deposit in Linn County, whereas 30 feet is significant in Benton 

County; the numbers are based on overall deposit thicknesses. If the county finds in favor 

of the operator the decision may be appealed and vice versa.  

Various natural resources agencies can effect permitting and reclamation too (see 

Figure 1). Certain conditions (e.g., the presence of an endangered species) require 

additional permits from these agencies, which can delay permitting, dissuade an operator 

from pursuing a certain location, and increase operation costs. These agencies do not 

have a direct say in reclamation; however, MLRR regulators are often in contact with 

individuals from varying agencies while forming a reclamation plan.  

 

2 LITERATURE REVIEW 

2.1 Location, location, location 

 While there are numerous environmental issues associated with aggregate mining, 

the geography of pits is the most controversial and complicated issue in this field of study 

(Figure 2). The needs and management strategies of aggregate, farmland, forests, and 

urban areas all must be addressed in the Valley, however they often overlap or at adds 

with one another.  

Geographic issues can conveniently be broken down into two categories: issues 

that face aggregate operations and issues created by aggregate operations. Under the 

former category, pits are optimally located as close to the market as possible because 

transportation is the greatest expense for aggregate operators and their consumers— the 

greater the distance, the greater the cost (Robinson et al., 2004). This has implications for 

whether materials are sourced from alluvial pits or quarries, as the former tends to be 

closer to population centers (i.e., the market). However, the quality, strength, and 

durability of material from each site for construction purposes are debated (Smith et al., 

2001). Some studies report that crushed rock can produce final materials comparable to 

those with floodplain origins; these studies also demonstrate, however, that processing 

crushed rock is more expensive because it is less workable and therefore greater 

quantities of admixture are required (Donza, et al., 2002; Hong et al., 2014). Urbanization 

complicates where material is sourced from, too. While development and construction are 
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the largest consumers of aggregate, they also pose a threat to the industry because 

extraction can only occur where there are resource deposits. Therefore urbanization and 

development can remove potential aggregate mine locations when roads, homes, etc. are 

built on top of buried resources. This increases the cost of mining because operations 

must relocate farther from the market and (or) engage in expensive and risky resource 

exploration (Campbell & Roberts, 2003).  

 

 

Figure 2. Aggregate mining on farmland issues map developed by 2004 Oregon 

Consensus group. Unpublished.   
 

The issues caused by operations further exacerbate the challenge of siting pits. The 

potential of damaged viewsheds, increased traffic and noise, environmental stressors, 

farmland conversion, and damaged agricultural community structures cause resistance 

because the industrial activities conflict with certain community interests (Chambers & 

Sandberg, 2007). There is a clear paradox in this situation: those who do not want local 
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pits simultaneously desire cheap aggregate. The previously addressed environmental 

effects of mining also make the permitting of new sites more difficult and spur conflicts, 

including lawsuits by local environmental groups.  

 

2.2 Reclamation and restoration 

 There is a comprehensive body of literature on reclamation and restoration of 

disturbed lands within the growing field of restoration ecology. The field has recently 

been shifting from reclamation and restoration projects that reestablish historic 

landscapes to ones that will be rehabilitated such that they are sustained into the future 

(Choi, 2007). There is a long history of research on the reclamation and restoration of 

lands disturbed by mining activities. However there is less focus on sand and gravel pits 

compared to other types of surface mining— like copper and coal—, which cause greater 

environmental damages. Nonetheless, reclamation of aggregate mines to a secondary 

beneficial use fits within the restoration ecology paradigm and has been gaining 

recognition. Research conducted on the reclamation and restoration of aggregate sites has 

shown that many natural succession projects have been unsuccessful (i.e., not reaching 

their restorative potential), but increasing our understanding of the unique abiotic and 

biotic features that can limit succession processes (e.g., moisture and presence of 

surrounding vegetation) can help improve future efforts (Polster, 2011; Řehounková & 

Prach, 2008). Although most pits have not been reclaimed or restored to their full 

potential, researchers worldwide have cited abandoned sand and gravel pits as prime 

locations for rehabilitation projects. Abandoned aggregate pits are often more capable of 

reestablishing ecosystem functions compared to other types of degraded landscapes due 

to (1) their superior nutrient content from silts and clays that remain following operations, 

(2) the potential establishment of shoreline and open water habitat, (3) their ability to 

provide recreation opportunities to local communities, and potential to encourage 

groundwater recharge (Bradshaw & Chadwick, 1980; Katen and others, 2011). Beyond 

the acknowledgement that these sites have restorative potential, there are numerous 

successful examples throughout the world. Most shallow pits in moderate climates fill to 

the level of the water table and become wetland habitat that supports bird communities 
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and can increase overall system diversity, particularly in urban-agricultural areas (e.g., 

see Catchpole & Tydeman, 1975; Santoul et al., 2009). Pits located in more extreme 

climates, like the Arctic and Subarctic, do not have these nutrient benefits to bolster re-

vegetation. However, gravel pits still disturb many acres in these regions and research has 

promoted more active reclamation practices, including soil amelioration, proper plant 

selection based on location characteristics, and site selection based on post-extraction 

reclamation potential (e.g., see Johnson, 1987). A common recommendation applicable to 

all regions of interest is the necessity to address each site's unique characteristics by using 

existing geomorphic and other physical features to enhance the rehabilitation process 

(Nicolau, 2003). In growing urban areas, pits have been turned into various community 

amenities by returning them to their pre-excavation elevation for development purposes 

or leaving them as lakes for public leisure and recreation purposes (e.g., see Hartwright, 

1974). The Butchart Gardens in Victoria, British Columbia is a famous example of pit 

rehabilitation to a public use. Abandoned aggregate pits have also been used to enhance 

endangered species habitat and this practice has been increasingly popular in Oregon. 

Due to the regional importance and interest in salmon in the Pacific Northwest, numerous 

grants and funds have become available for river habitat restoration projects (e.g., the 

Bonneville Power Association’s Willamette Wildlife Mitigation Program). There are a 

handful of completed and ongoing projects reconnecting abandoned aggregate pits to the 

main stem of the Willamette River to increase the river's complexity and create salmon 

rearing habitat (e.g., see The City of Eugene and Jeff Krueger Environments LLC, 2014).  

 

2.3 Conflict and perceptions 

Research on extractive natural resources industries has addressed all stages of 

extraction— before, during, and after— and there is a growing body of scholarly on 

conflicts around such industries. The majority of this research has been conducted on 

global developing regions with weaker governance structures, which make them more 

prone to violent conflicts; resources that have received the most attention include oil, 

metallic minerals (e.g., gold and diamonds), and natural gas (Humphreys, 2005; Bannon 

& Collier, 2003; Arellano-Yanguas, 2009). Increasing interest and awareness about 
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environmental justice and the multitude of factors that make developing countries ripe for 

conflict around natural resources has resulted in a deep body of literature, which is 

largely built around case studies that aim to understand drivers of conflict and identify 

intervention strategies (e.g., see Turner, 2004 and Ross, 2004). These studies frequently 

focus on what is now commonly referred to as the “resource curse,” or “paradox of 

plenty,” where countries that have an abundance of valuable natural resources have poor 

economic growth and development and high levels of conflict.  

There is also a body of literature on nonviolent natural resources conflicts, much 

of which has roots in the notion of "wicked problems" (Webber & Rittel, 1973). The term 

was coined to describe unique, highly complicated situations that were difficult or 

impossible to solve. The literature on nonviolent conflicts, including natural resources, is 

characterized by conflict assessment frameworks. These frameworks are diagnostic tools 

used to help understand intricate conflicts and assess potential benefits of third party 

intervention. Conflict assessment frameworks are commonly applied to sensitive, 

complex situations that involve multiple stakeholders, each of whom has their own 

values, interests, and positions. Many frameworks exist in the literature (e.g., see "The 

Collaborative Learning method," Daniels & Walker, 2001; "The Hocker-Wilmot Conflict 

Assessment Guide," Wilmot & Hocker, 2001; "Interagency Conflict Assessment 

Framework," Irmer, 2009). Frameworks applied to natural resources conflicts often focus 

on public policy decision-making, strategies for resource management, and collaborative 

processes. 

Many studies on conflicts over natural resources frame issues from a community 

perspective and many focus on environmental justice in relation to indigenous peoples 

affected by mining in Africa and South America (Kemp et al., 2011; Muradian, 2003; 

Whiteman, 2009; Whiteman & Mamen, 2002). Although these studies examine 

company-community conflicts, only a handful include industry or regulatory (i.e., 

management) perspectives (Garvin et al., 2009; Bebbington & Bury, 2009). Furthermore, 

the procedures and processes used to address conflicts have been explored in greater 

depth, and more frequently, compared to relationship concerns (Kemp et al., 2010). 

Relationships between companies and communities have been explored in terms of how 
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trust, power, and differing values affect situations (Garvin et al., 2009; Bebbington & 

Bury, 2009). There is less research concerning the impacts of relationships among 

management parties (Labianca et al., 1998).  

The main body of literature on mining conflicts centers on case studies of high-

profile conflicts that have already escalated, sometimes to violent ends. Key factors 

driving conflicts in these situations included disagreements between experts, locals, and 

mining companies, institutional distrust, lack of participatory management and decision-

making strategies, poor transparency, and weak or unsupportive political institutions 

(Muradian et al., 2003; Anguelovski, 2009; Arellano-Yanguas, 2009; Hilson & 

Yakovleva, 2007). There is less research on the application of specific strategies to 

address longstanding conflicts that may become volatile in the future. Mine reclamation 

is one such conflict-preventative solution that has yet to be fully addressed in the 

literature in terms of aggregate mining.  

However, the potential of reclamation has not gone unnoticed in the restoration 

ecology literature. Furthermore, there is a small body of literature that addresses 

individual aspects of reclamation and restoration in the context of public acceptance. 

Damigos and Kaliampakos (2003) showed using the contingent valuation method 

(CVM), that a majority of citizens believe the rehabilitation of local abandoned pits 

would provide community value. However, reclamation costs must balance social needs 

and demands. Other studies have similarly demonstrated that reclamation or restoration 

projects that enhance local uses receive positive public support (Toffey et al., 1998). 

This study addresses three current knowledge gaps in the broad scientific 

literature and within Oregon: 1) the lack of recent research on aggregate mining conflicts 

since the Oregon Consensus group, 2) the assessment of mining conflict situations with 

the inclusion of management perspective, and 3) the examination of preventative 

solutions (i.e., reclamation) before a longstanding conflict becomes volatile.  

 

3 METHODS 

 Qualitative interview and analysis methods were employed to understand the 

social and physical barriers to enhancement reclamation of aggregate pits in the Valley. 
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Two conflict assessment frameworks, the Progress Triangle (Walker & Daniels, 2005) 

and Wehr’s Conflict Map (Wehr, 1979), were consulted to craft appropriate interview 

questions (see Appendix C) and frame the analysis. Ultimately, by examining the data 

with these two vantage points, a new framework, the Phase-Vision Map, was developed. 

 

3.1 Data Collection 

 Non-probability sampling was used for this research. Therefore, interviewees 

were selected purposefully, not randomly. Chain referral, also called network sampling, 

was additionally employed to help build an exhaustive sampling frame (Bernard, 2011). 

Prior to beginning interviews, a minimum number of eighteen interviewees was chosen 

(minimum of six interviewees from each of the three interest groups) based on Morse's 

(1994) recommendation for a minimum number of six interviews for phenomenological 

studies. Selection criteria included current knowledge about the aggregate-agriculture-

environment conflict and (or) experience with aggregate mining, reclamation, and (or) 

restoration in the Valley. Twenty individuals were interviewed using semi-structured 

interview methods from September 2014 through December 2014. Interview length 

varied from nineteen minutes to seventy minutes, with an average of forty-six minutes. 

All were audio recorded following interviewee verbal consent. Interviewees (see 

Appendix D) were representatives of primary and secondary parties (aggregate operators, 

regulators, lobbyists, and consultants; farmers, farming lobbyists, and regulators; 

environmental consultants; and regulators) and covered a range of roles within the four 

key groups (Table 2).  

 

    Table 2. Number of interviewees by group and role 

Group Role 
Number of 

interviewees 

Aggregate 

  

  

Operator 3 

Lobbyist 1 

Consultant 1 

    5 

Agriculture 

  

Farmer 4 

Lobbyist 1 

    5 
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Table 2 (Continued) 

 

Environment Consultants 4 

    4 

Government 

  

  

  

Aggregate regulator 2 

Fisheries regulator 1 

Agriculture regulator 1 

State 2 

    6 

Total    20 

 

Each interviewee addressed the same topics based on predetermined questions 

that were chosen to inform the research themes. Verbatim questions were not asked of 

each individual due to the nature of semi-structured interviews, yet all major themes and 

questions were successfully addressed. Key themes included: the status of aggregate 

reclamation in Oregon, aggregate rules and regulations, barriers to enhancement 

reclamation, and solutions to those barriers.  

Aggregate representatives were identified using the websites of DOGAMI, 

OCAPA, and various aggregate companies within the Valley. Aggregate companies (i.e. 

operators) were chosen based on the proximity of their operations to the Willamette 

River, involvement with different reclamation practices, and history with the agricultural 

and environmental communities. Companies actively engaged in enhancement 

reclamation, as well as those not actively engaged, were interviewed. Aggregate 

consultants were identified using chain referral via aggregate operators and regulators.  

 Agricultural representatives were the most difficult to identify because there are 

no organizations dedicated specifically to aggregate-agriculture interests. Issues between 

the two industries were addressed by organizations with broad farming goals and 

interests, for example the Department of Agriculture and the Oregon Farm Bureau. 

Therefore, the majority of agricultural interviewees in this study were identified using 

chain referral via agricultural interest groups and regulators, farmers, and aggregate 

operators and regulators. Agricultural interviewees were ultimately chosen from a pool of 

referred individuals based on their experience with aggregate mining (e.g., actively 

fought aggregate permitting or engaged in farmland enhancement reclamation). 
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Interviewees were selected to address a wide breadth of situations, experiences, and 

perspectives related to the aggregate-agriculture-environment conflict. 

Environmental interviewees were identified via an Internet search for recent 

restoration and reclamation projects involving aggregate pits in the Valley and through 

chain referral. To identify and select individual consultants, lead consulting firms on 

various projects in the Valley were contacted, and an inquiry was made to determine the 

best individual to interview based on their knowledge and experience, with a preference 

for those with project leadership roles. All environmental consultants interviewed had 

hands-on experience at various stages of aggregate pit reclamation or restoration. Some 

were chosen from a pool of individuals created via referrals from natural resources 

regulators and other environmental consultants.  

Non-aggregate natural resources regulators were identified through chain referral 

via aggregate regulators, environmental consultants, and other natural resources 

regulators.  

 

3.2 Data Analysis 

 All audio-recorded interviews were transcribed and those documents were 

uploaded to Dedoose, an online application for analyzing qualitative and mixed methods 

research (SocioCultural Research Consultants, 2015). Each interview was coded topically 

and thematically following grounded theory, which is based on inductive or "open" 

coding that seeks to understand the topic of analysis through the lens of the data itself. 

This is in contrast to deductive coding, which begins with a hypothesis that is tested as 

coding occurs (Bernard, 2011). For this research, in vivo coding (naming of themes based 

on phrases within the text) was utilized to create first-order themes, which were then 

broken down into second-order themes. This technique allowed for wide inquiry and the 

emergence of main themes from the interviews themselves (Berg, 2007). Before final 

coding began, four interviews were randomly selected and coded using the in vivo 

technique, through which a common coding scheme was created. The common coding 

scheme was applied to all interviews. A common coding scheme is beneficial when 

research seeks to make direct comparisons across groups (Bernard, 2011). After the 
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development of the common coding scheme, all interviews were coded within seven days 

to maintain consistency. In addition to the common coding scheme, a second coding 

scheme was applied to six interviews that represented case studies of successful 

enhancement reclamation projects. The case study interviews were coded within a 24-

hour period.  

 

3.3 Methodological Limitations 

There are three main limitations present in this study: saturation, selection bias, 

and personal researcher’s bias. Saturation is when a researcher is no longer seeing or 

hearing new information during data collection (Bernard, 2011). When the data is 

considered in its entirety, saturation is reached. However, saturation was not reached 

within the agricultural and government groups. Lack of saturation in the agricultural 

group was likely due to interviewees' differing roles and experiences with the aggregate-

agriculture-environment conflict. For example, farmers actively engaged in successful 

enhancement reclamation had different opinions about aggregate companies due to more 

positive experiences compared to farmers who lost farmland to aggregate mining. Similar 

differences in experience were seen among government representatives too, because four 

out of the five interviewees represented different agencies and interests (see Table 3). 

Therefore, saturation was lacking within these groups because breadth of roles and 

experiences was prioritized when selecting interviewees. Saturation was reached within 

the aggregate and environmental groups. 

Selection bias may be of concern for this research project because interviewees 

were not randomly selected. This is of particular concern with agricultural interviewees 

since chain referral was the primary method used to identify interviewees. Chain referral 

can result in the exclusion of isolated parties if they are not in the networks of other 

interviewees (Van Meter, 1990) and cause an over-emphasis of cohesiveness of social 

networks because individuals likely have relationships with those to whom they refer 

(Griffiths et al., 1993). To address selection bias, pools of individuals were created for 

each group via referrals from all interviewees. Individuals with differing backgrounds 

were preferentially selected from these pools. 
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While selection bias is always a concern when the chain referral method is 

employed, the majority of the key individuals involved in the aggregate-agriculture-

environment conflict in the Valley were interviewed, resulting in a nearly exhaustive 

sampling frame. This is likely for two main reasons. First, all individuals but one, who 

were referred three or more times, were interviewed. Second, as more potential 

interviewees were contacted, a clear divide emerged between individuals who felt they 

were "appropriate" and "inappropriate" subjects for this research. Both of these factors 

indicate that there is a niche group of individuals with expertise about the aggregate-

agriculture-environment conflict in the Valley. A majority of the individuals within this 

niche were interviewed for this research, leading to the assumption that a nearly 

exhaustive sampling frame was achieved. 

 

4 RESULTS 

The data were organized by (1) dimension: substance, procedure, or relationship 

and (2) phase: issue, dynamic, or solution, for later application to the Phase-Vision Map 

(see Figure 14). Issues are the broader central concepts (e.g., economics) that contain the 

specific ideas and events coded during data analysis that are the dynamics (e.g., aggregate 

transportation cost, reclamation expense, or the economy) (see Figure 3).  

 

 

Figure 3. The relationship between issues and dynamics in the Phase-Vision Map. 

Numbers indicate how many times a code would be applied. 
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Solutions are recommendations made by interviewees to alleviate tensions in the 

conflict situation or encourage enhancement reclamation. 

Codes were also sorted by their relation to either the conflict situation or 

reclamation.  The results were organized based on this distinction and sorted into four 

categories: conflict situation status, conflict solutions, reclamation status, and reclamation 

solutions. 

All codes are included in the following data tables; however, only central 

concepts are enumerated on. For the purposes of this research, central concepts are topics 

addressed by the majority of individuals within one group or repeatedly by individuals 

from numerous groups.   

 

4.1 Conflict situation status 

 Central concepts in the conflict situation were dominated by relationship issues 

(406 total code applications), followed by substantive (334 total code applications) and 

procedural (262 total code applications) issues (Figure 4). 

 

 

Figure 4. Conflict situation issues organized by dimension   
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 Issues in the conflict situation were generally coded with similar frequency 

between groups; however, some issues were coded much more frequently by certain 

groups compared to others (i.e., at least fifty percent of the code applications were 

attributed to the same group). Access to the issue was noted much more frequently by 

aggregate representatives, decision space by government representatives, and power by 

agricultural representatives (see Figure 5). 

 

 
Figure 5. Conflict situation issues organized by group.  

 

4.1.1 Conflict situation substantive issues and dynamics 

 Knowledge, finite natural resources, economics, geography, data and monitoring, 

and time emerged as central substantive concepts in the conflict situation (Table 3).  

 

    Table 3. Substantive issues and dynamics in the conflict situation, listed by  

    descending frequency.  

Phase I ISSUES Phase II DYNAMICS 

Knowledge Aggregate quality, quantity, & depth 

 General awareness & understanding 

 Floodplains & fish 
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Table 3 (Continued) 

 

 Farmland conversion 

 Transparency 

Finite resources Overlapping Valley resources 

 Instream mining 

Economics Land value 

 Aggregate transportation cost 

 Societal need for aggregate 

 Interdependent aggregate economies 

Geography Resource geography 

 Pit depth and avulsion risk 

Data & monitoring Poor data & monitoring 

 Unequal access to data 

Time Duration mining activities 

 Changing agricultural infrastructure 

 

Knowledge 

Knowledge was the most often coded substantive issue. Conflicting knowledge 

about the Valley resources (aggregate quality, quantity, and depth; floodplains and fish; 

and farmland conversion) was demonstrated by all groups, and emerged from the data as 

a driver of the conflict situation. In terms of aggregate, ten interviewees (50%) discussed 

issues of aggregate knowledge, and seven of those interviewees were from the aggregate 

and agriculture groups. The quality of aggregate materials based on source (quarry or 

floodplain) was debated between members of the aggregate and agricultural groups. One 

agricultural representative stated:  

 

In terms of quality you can make better quality concrete 

with crushed basalt than you can with round rock or river 

rock for a lot of reasons. One of them is there's no clay 

coats on the crushed basalt. The coats tend to make 

concrete weak. A thoroughly washed pebble is never 

washed well enough to fully remove all the clay. Then 

when you try to put that into cement to make concrete the 

cement does not bond as well on the rounded surface of the 

pebble because of the clay coat that's there. It bonds better 

to broken surfaces. (190_011) 

 

This is in direct contrast to a statement made by an aggregate representative: 
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I go back to the basics of geology that we have to mine 

where the good quality rock is, the good aggregate and in 

this case it’s in the floodplains of the Willamette Valley, 

not just the river but also smaller tributaries … That’s 

where the rocks have to come from to meet the quality 

standards so you can build a concrete bridge as an example. 

(190_016) 

 

Similar discrepancies were seen between groups pertaining to how deep pits are 

dug in the Valley. Numerous representatives from the farming group stated that aggregate 

operators do not dig as deep as possible, whereas aggregate representatives stated the 

opposite: operators dig pits as deep as they can. There were also disagreements about the 

definition of a, "significant aggregate resource" (i.e., its thickness), which determines 

whether or not a mine may be permitted on high-quality farmland. Farmers generally felt 

that an aggregate deposit must be proven to be fully extractable, or the layer continuous. 

Aggregate representatives specifically disagreed with the notion of an aggregate layer 

being a continuous thickness. They felt a deposit should be considered significant if all 

the layers add up to meet the minimum requirement. 

Groups and individuals also thought differently about the effects of pit capture on 

salmon. Specifically, seven interviewees (35%) demonstrated discrepancies about 

whether or not warm water species living in off-channel aggregate ponds prey on 

salmonids. Some individuals felt warm water carnivorous fish were a large issue, while 

others stated the opposite.  

The final area of conflicting knowledge centered around the importance of 

farmland conversion. All agricultural representatives felt that farmland conversion was a 

major problem and a threat to farmland. Some individuals from other groups felt the 

amount of farmland converted to aggregate mining was minimal.   

These knowledge discrepancies were also reflective of the low awareness and 

understanding about the conflict situation, which was the second most coded substantive 

issue. Representatives from all groups discussed awareness and understanding. However, 

there was a wide range of specific concerns addressed. Lack of public awareness about 

the gravel industry was cited by many parties. For example, an environmental consultant 

stated:  
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I tell people if you want to see what's happening along the 

Willamette with aggregate just go to Google Earth. Go to 

the flight simulation and take a flight. See those ponds? 

Those aren't ponds. Those are pits and they're up and down 

it and there are hundreds of them. People don't realize it. 

(190_019)  

 

An aggregate representative also addressed public unawareness, but in terms of 

benefits that can come from the industry:  

 

There are a lot of examples of the kind of thing where 

they’ve mined sand and gravel sites and turned them into 

office parks or what have you. A lot of people don’t realize 

when they see a nice water feature with homes surrounding 

it that it’s an old mining site. (190_016) 

 

Interviewees also discussed examples where awareness and (or) understanding 

was lacking within and between groups. Examples noted by multiple interviewees 

included: unclear or different interpretations of some rules and regulations, low quality of 

current data, absence of data, financial cycles within the aggregate industry, lack of inter-

group education and communication, preconceived notions, and change. These concepts 

are addressed at greater length below, in later sections. 

 

Finite resources 

The Valley resources all compete for the same land and stakeholders perceive 

their related land uses as incompatible. For example, land used for aggregate mining 

cannot be used as farmland, and vice versa. Furthermore, the Valley resources are 

spatially limited; neither aggregate, farmland, nor floodplain habitat can be relocated. As 

expressed by one interviewee, "The rock dictates where the mining is going to be" 

(190_016). Seventeen interviewees (85%), representing all four groups, discussed land 

use incompatibilities between the Valley resources. One interviewee encompassed the 

difficulties of managing the finite and spatially limited Valley resources very well: 

Floodplain sites will always have a high priority because 

they have three things they can do: they can supply gravel, 

they can provide habitat for fish, and they’re typically great 

soils that can grow great vegetables and stuff. So you have 
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this: how do you make a choice between those three? 

(190_002) 

 

 Seven interviewees (35%) also discussed the affects of instream mining on 

floodplain mining. In the late 1990s, when instream mining was phased out due to the 

environmental issues it was causing, land use pressures rose in the floodplain. One farmer 

saw this as a landmark event in the conflict situation: 

The miners were mining the poor soils, getting lots of rock 

out of the rivers from gravel bars. Then regulatory kicked 

them out of the rivers, kicked them out of the wetlands... 

where else are they going to get the rock? You've got 

quarry rock and you've got farmland ... The whole 

combination is pushing the industry right onto agriculture. 

190_013 

 

Economics 

Economics of aggregate was a key concept brought up by fifteen (75%) 

interviewees, representing all groups; foremost, the land value associated with aggregate 

was discussed. Eleven interviewees (55%) discussed how land is worth more when sold 

for aggregate compared to other uses. For example, one farmer said, “From an economic 

standpoint there is more value in the gravel than there is in the farm ground” (190_015).  

Cost to transport aggregate materials was also a central substantive concept. It 

was coded less often, but by more interviewees (80%) compared to land value. All 

aggregate interviewees stated that transportation cost was the greatest expense in their 

operation. As one industry interviewee said, "Our goal is to be as near to the market as 

possible because hauling rock costs a lot of money and people don't like to spend it. So 

our business objective is to have a source as close to our customers as we can" 

(190_006). Transportation cost was also considered a topic that those outside of the 

industry did not fully grasp. One aggregate industry representative said, "It's hard to 

understand for people why we need this aggregate. Why you can't go into the mountain 

or 50 miles away. We try and explain it costs a lot of money to move rock; rock is heavy 

and a truck can only carry so much" (190_016). Numerous interviewees outside of the 

aggregate industry did demonstrate their awareness, however. As a farmer stated, "The 

reason they're here [on Willamette Valley farmland] is it's the cheapest place to get the 
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rock" (190_013). Ultimately, the cost to transport aggregate was viewed as a key driver 

in the location of aggregate pits, and therefore, a driver of the conflict.     

The general economy was also seen as a contributor to the conflict situation. First, 

eight interviewees (40%) stated that society needs aggregate for development. Numerous 

individuals referred to it as a “necessary evil.” Furthermore, building projects (e.g., 

roads) create demand for aggregate. Therefore when the economy is strong, demand is 

high and vice versa, meaning the construction and aggregate industries are 

interdependent. Industry representatives mainly addressed this concept:  

 

A lot of times the economy will slow things down and 

maybe they’ll stop mining or slowly mine. The last 5 or 6 

years have been pretty lousy. With the economy there’s not 

a demand. But that doesn’t mean they’re not going to pick 

up again. (190_016)  

 

External economics greatly influence the duration of mining activities— the 

slower the economy, the longer pits last because extraction rates are decreased.  

Farmers also addressed the interdependence of aggregate of industries. However, 

their greatest concern was about aggregate permitting fees and the interdependence of 

DOGAMI and the aggregate industry. One farmer stated: 

 

One of the worst things about the regulation currently is 

that— correct me if I’m wrong— DOGAMI’s mine land 

reclamation program is funded by permitting of gravel 

sites. That is, the gravel companies pay X amount per year 

for the supervision of their operations and DOGAMI’s role 

in that, which gives an incentive for DOGAMI to issue 

permits. It’s like the fox guarding the hen house. (190_011) 

 

This concern is related to both economics and trust. The concept of trust is 

discussed at greater lengths later.  

 

Geography  

 Thirteen interviewees (65%) discussed how the geography of the Valley, and 

Oregon, fits into the conflict situation. Interviewees noted that, in addition to conflicts 

among just the Valley resources, population and water concerns must be taken into 
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consideration. Furthermore, interviewees noted that the Valley resources do not exist in 

other regions of the state. For example, there is little high quality aggregate near the 

coast.  

 Three out of the four (75%) environmental consultants discussed river avulsion 

risks. They thought that deep pits in the floodplain were hazardous because they 

encouraged channel avulsion. One natural resources agency representative also noted this 

as a concern with floodplain aggregate pits.  

 

Data & monitoring 

Data and monitoring was discussed by 11 interviewees (55%). Data on aggregate 

pit location, size, depth, local river geomorphology, sediment transport, fish biology (e.g., 

interactions between warm water predatory fish and salmonids), geology (i.e., sampling 

used for permitting), and effects on farmland conversion due to aggregate were all 

viewed as insufficient by certain interviewees. Therefore, while all groups and interests 

addressed data as a concern, there was a diverse range of ideas about what specific data is 

most lacking. The lack of data about specific pit characteristics is due to the aggregate 

industry's competitive nature. Aggregate statistics are considered proprietary and are 

therefore protected. One consultant explained the sensitive interaction with an aggregate 

company when vetting a deposit:  

 

[The company] had to reveal what they had in the ground, 

then we had to vet what they had in the ground, so they had 

to share their numbers with us. Then we had to get an 

independent consultant— in essence the only independent 

consultants around are their competitors. So we had to go 

to their competitors and say, ‘Is this true, do they have 

this?’ And that was really touchy. A lot of legal documents. 

(190_012) 

 

Other interviewees viewed the lack of access to aggregate data negatively. One 

farmer stated, “They [the aggregate industry and DOGAMI] have just flat refused to give 

good data” (190_013). While it is important in terms of business operations for aggregate 

companies to protect certain information, is also can exacerbate the conflict situation. 
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Time 

The final central substantive concept in the conflict situation was time. Ten 

interviewees (50%) noted that aggregate pits last for a long time and that this duration 

can interfere with or delay other activities.  

Four out of five farmers (80%) also discussed temporal land use incompatibilities. 

Mining activities can span decades and remove acres of farmland annually. Interviewees 

stated that long-lasting mining operations could fragment agricultural communities, 

because, over time, necessary compatible industries (e.g. seed stores) move to more 

lucrative areas. When asked about the impacts of aggregate mining on farmland, one 

agricultural representative stated: 

 

If there's too much gravel mining in what used to be farm 

country then that damages the farm infrastructure. So the 

implement dealers won't be there and the shops that repair 

tractors and machines and the seed suppliers won't be there 

and so on. So there's some kind of threshold level of 

farming that has to be there to make the rest of the farms 

able to farm. At least farm at a reasonable cost. And so just 

having sand and gravel mining at all that uses up farmland 

is bad in the long run for the farming enterprise as an 

industry in an area. (190_011) 

 

Farmers felt that the finite amount of high-value farmland is threatened by 

aggregate mining, which subsequently threatens farming communities in the Valley. One 

natural resources agency representative (with an interest in agriculture) also noted 

changing agricultural infrastructure as a concern.  

 

4.1.2 Conflict situation procedural issues and dynamics 

 Rules and regulations, access to the issue, coordination, and decision space 

emerged as central procedural concepts in the conflict situation (Table 4). 

 

     Table 4. Procedural issues and dynamics in the conflict situation, listed by 

     descending frequency   

Phase I ISSUES Phase II DYNAMICS 

Rules & regulations Permitting 

  Changing rules & regulations 
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Table 4 (Continued) 

 

  Land use zoning 

  "Gridlock" 

Access to the issue Politics 

  "One man monkey wrench" 

Coordination Intergroup communication & coordination 

  Willing to collaborate 

  Agency/government coordination 

Decision space "Too many cooks" 

  Governor's office 

 

Rules & regulations 

Many rules, regulations, and varying authorities guide the management of the 

Valley resources and all interviewees discussed their role in the conflict situation. 

Fourteen interviewees (70%) discussed aggregate permitting in terms of the conflict 

situation. All groups addressed aggregate permitting, but all groups expressed different 

perspectives on the process. Generally, farmers felt that the permitting process favored 

aggregate operators, whereas aggregate industry interviewees stressed that permitting was 

very costly and time consuming.  

One particular point of contention addressed by both aggregate and agricultural 

representatives was the definition of how thick an aggregate deposit must be to allow the 

permitting of a mine on high-value farmland. Each county defines thickness conditions 

that must be met to approve a permit on high-value farmland; farmers believe the 

conditions are insufficient, whereas the industry sees the rule as a successful compromise. 

Therefore, farmers disagree with the permitting process and fight new mines on prime 

farmland, which makes the process more costly and time consuming for operators.  

 Fifteen interviewees (75%) also mentioned how rules and regulations have 

changed over time and will in the future. These changes have made permitting more 

difficult and the potential of future changes may create uncertainty for groups. However, 

some interviewees felt they could accommodate change. As one aggregate industry 

representative said: 

It’s always a changing game. Every time we go through a 

permitting process we think we’ve seen it all, then there’s 
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something new. We’re learning this as well and the rules 

will change again. Which will then dictate other change … 

and if the government tells us, ‘You can’t have that 

[aggregate] anymore,’ then we’ll have to adapt. (190_005) 

 

Access to the issue 

Access to the issue is considered the ability to influence the management of the 

Valley resources. Fifteen interviewees (75%), representing all groups, addressed the role 

of politics in the conflict situation. The political nature of the conflict was coded in cases 

where interviewees either directly stated e.g., “the situation is driven by politics,” or 

when notions of political power surfaced. For example, one government representative 

said:  

The lobbying groups really have to justify their existence 

by fighting for the constituency they’re lobbying for and so 

sometimes they put up bills that are really to justify their 

existence … They sometimes focus too much on justifying 

their existence rather than focusing on the real issues 

(190_001).  

 

This is in agreement with the statement of an aggregate industry representative. 

When asked about the fights over mining between groups, the interviewee said, “Most of 

the things there’s fighting about are things that don’t really happen” (190_006). 

Interviewees from all groups felt that the situation’s political nature detracted from real, 

or “on-the-ground” improvements. One agricultural interviewee framed this as follows:  

 

It’s happened two or three times over the years where I 

thought we were going some place and we were going to 

have some good solutions to some of this, but then it was 

killed in the end because somebody was able to lobby 

behind or behind the scenes pull some strings. (190_010) 

 

Interviewees also discussed the political orientation of county commissioners. 

When asked about political barriers, an aggregate representative discussed the difficulty 

of permitting a site in conjunction with election cycles, saying, “They [county 

commissioners] are supposed to sit like judges, hear evidence, apply law to fact. But 

they’re political creatures and we can’t totally take that out of it” (190_004). Land use 
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authorities influence the conflict in terms of aggregate permitting; therefore, much of the 

political nature of the conflict comes back to the decision making process, which gives 

authority to county commissioners. 

Fourteen interviewees (70%) discussed issues related to the code, “one man 

monkey wrench.” This code was applied to circumstances where interviewees discussed 

the ability of a single person or group to influence an event or project (e.g., aggregate 

permitting or restoration). Common examples were farmers or interest groups appealing 

the permitting of aggregate mines. Aggregate industry representatives were most 

concerned about these circumstances, followed by environmental consultants. Famers 

welcomed the high levels of access because many felt legal recourse (e.g., fighting the 

issuance of an Operating Permit or arguing against laws proposed by the aggregate 

industry) was their only opportunity to influence the situation. The “one man monkey 

wrench” code was also applied when the names of particularly active individuals in the 

conflict were mentioned; three individuals were mentioned by at least four interviewees.  

 

Coordination 

Coordination among groups and agencies was a concern noted by eighteen 

interviewees (90%), representing all groups. Interviewees noted that, outside of 

exceptional circumstances, coordination and communication was absent between groups. 

One farming representative said, “I never talk to aggregate folks. They never come to me 

unless it’s in a confrontation situation and then it’s with their lawyers. That just 

discourages, in my opinion, constructive discussion” (190_010). However, eleven 

interviewees (55%) specifically stated they saw the benefits of collaboration and (or) 

communication or said they would like to engage with other groups. One farmer said of 

the aggregate industry, “We would love to work with them” (190_013). Aggregate 

representatives also saw the benefits of collaboration and communication. One said, “We 

realize we’ve got to work together in getting a permit and if someone’s going to be in 

opposition we try and say, ‘Realistically, we can [make a compromise]’” (190_005); and 

another, “Mining operators are more than willing to bring people out [to their sites] to see 

them” (190_016).  
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Interviewees also discussed coordination between natural resources agencies and 

the state and federal government. The majority (71%) of “agency/government 

coordination” code applications were attributed to government representatives and four 

out of six (67%) of those representatives felt that agency and (or) state and federal 

government coordination was poor. The agencies involved with permitting and 

management of the Valley resources are not in regular communication, nor do they 

coordinate with one another in a timely fashion. Regulators felt this created tensions 

between them and operators seeking permits:  

 

They [DOGAMI] will issue a permit without having all 

other required permits in place, then the applicant feels 

like, ‘Hey! I got my permit from DOGAMI. They’re the 

ones that regulate this, why are you giving me such a hard 

time?’ It makes us [other regulatory agencies] the bad 

guys” (190_014).  

 

 Five interviewees (25% of all interviewees, 56% of those with 

“agency/government coordination” codes applied) specifically stated coordination and 

communication between the state and federal government was also poor. One interviewee 

held their fists together during the interview, saying, “We found that two of the resource 

agencies [one state, one federal] are like this with DOGAMI and the gravel pits. It’s just 

butting heads” (190_012).  

 

Decision space 

Ten interviewees (50%), representing all groups, viewed the varying rules and 

regulations managing the Valley resources as convoluted— some because they exist at 

varying scales (federal, state, county), others because they differ based on geography, 

continually change, or can counteract one another. For example, one interviewee said, 

“There are blanket rules that are just extremely difficult to deal with in an individual 

situation” (190_015). Furthermore, the sheer number of governing authorities involved 

makes management of the Valley resources difficult. One government representative 

gave the land use regulation structure as an example: 
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So there's 36 counties, there's probably another 40 plus 

cities with their own land use authority, so we start talking 

about numbers in excess of at least 50 unique land use 

organizations that are all interpreting the same law and 

oftentimes come to dramatically different conclusions 

about what's in the law use and what's required for certain 

things to take place. (190_001) 

 

Examples such as these were coded as, “too many cooks,” because the large 

number of authorities, rules, and regulations complicate and make the conflict situation 

more difficult to manage. Due to the “too many cooks” situation, seven interviewees 

(35%) stated they felt the rules and regulations managing the Valley resources were at 

capacity and that more could be detrimental. As one government interviewee stated, “I 

don’t know what the opportunities are for increased regulation. I think the opportunities 

are to do good rather than avoid the bad things at this point” (190_009). 

 

4.1.3 Conflict situation relationship issues and dynamics 

 Identity, trust and respect, “us” versus “them”, and power emerged as central 

relationship concepts in the conflict situation (Table 5). Central relationship concepts are 

also connected to all other key issues that are discussed under other dimension categories.  

 

    Table 5. Relationship issues and dynamics in the conflict situation, listed by 

    descending frequency. 

Phase I ISSUES Phase II DYNAMICS 

Identity Priorities 

  Values 

  Entrenched views 

Trust & respect Low between groups 

  Good within groups 

  Unsatisfactory previous agreements 

“Us” versus “them” Naturally or historically adversarial 

  Win or lose 

  Grudges 

Power Power imbalance 

  Money is power 

 

 



 

 

45 

Identity 

Identity was the most coded issue in the conflict situation. Individuals and groups 

tended to value different land uses in the Valley and their priorities generally aligned with 

these values; 95% of interviewees discussed or demonstrated the different priorities of 

groups in the Valley. There was a wide range of priorities about what land in the Valley 

“should” be used for. As one aggregate interviewee noted:  

 

Ultimately it comes down to what’s the highest and best use of the 

property. If we could restore all this all back to farmland and had 

the materials to do that it may not come to the same value that the 

original farmland was. But some would value open water ponds as 

a precious commodity. Depends on who you ask, right? (190_005).  

 

Although all interviewees were in agreement that the highest monetary value of 

land with aggregate potential comes from extraction, not all priorities, nor ultimate land 

use practices, were guided by money; in particular, farmers and environmental 

consultants were more motivated by personal values than money or rules and regulations. 

For example, two interviewees stated that farmers often criticize other farmers who sold 

their land to aggregate companies because it went against agricultural communities 

values. 

The most often coded priorities (with main associated group(s) following) 

included: economic efficiency (aggregate industry), reducing farmland conversion 

(agricultural industry), balancing land uses (government), digging deep aggregate pits 

(aggregate and agricultural industries), following rules and regulations (aggregate 

industry), and digging shallow aggregate pits (environmental consultants).  

To achieve economic efficiency, the aggregate industry highlighted the 

importance of locating mines near the market to reduce transportation costs, mining high-

quality and quantity deposits, digging deep pits rather than opening new permits, and 

following rules and regulations to limit successful appeals against permits. As one 

aggregate industry representative said, “Shutting down an operation is not an option” 

(190_005).  

To limit farmland conversion, farmers prioritized locating aggregate pits either 

outside the Valley or on lower quality farmland. However, when a mine is permitted on 
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high quality farmland, they prioritized minimizing the mining footprint and encouraged 

deep, narrower pits compared to shallow, wider pits.  

Government representatives prioritized the proper execution of management goals 

(e.g., permitting). However, their priorities also aligned with their primary interest (e.g., 

the agricultural government representative prioritized minimizing farmland conversion).  

Environmental consultants tended to prioritize digging shallower aggregate pits 

because they are easier to reclaim or restore, minimize the risk of channel avulsion, and 

reduce concerns about predatory fish.  

These differing priorities can serve as a crude baseline dividing those “for” 

aggregate (more economic-development driven priorities) and “against” aggregate (more 

personal belief driven priorities); the aggregate-agriculture-environment conflict was 

often referenced in such terms.  

Interviewees also felt that entrenched views held by both individuals and groups 

added to the continuance of the conflict. Representatives from all groups specifically 

stated that such views limited progress towards conflict solutions. When asked about the 

possibility of an end to the fights between the aggregate and agricultural industries, one 

government interviewee said, “You know it’s not unlike the partisan politics that we’re 

dealing with in general these days. You’ve got two entrenched sides, and as long as you 

have those entrenched things, no” (190_010). This sentiment— particularly concerning 

aggregate and agricultural groups— was reflected by nine interviewees (45%), 

representing all four groups.  

 

Trust & respect 

Trust and respect— or lack thereof— was the second most coded issue in the 

conflict situation, discussed by all groups and 85% of interviewees. Eight interviewees 

(40%), representing all groups but environmental consultants, felt that historic 

negotiations and attempts to alleviate tensions between the aggregate and agricultural 

industries (e.g., the Oregon Consensus group in 2004) played a role in the mistrust, 

because the outcomes were not satisfactory for all. The processes also bred mistrust, 

which some farmers felt very strongly about. When discussing a previous aggregate-
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agriculture negotiation, one farmer said, “So even though it looked like a compromise up 

and down the valley, it wasn’t at all. It was a one-sided deal in which the farmers got 

hoodwinked” (190_011). Three agricultural interviewees (60% of agricultural 

interviewees) similarly emphasized that they did not trust the aggregate industry in 

general. Additionally, farmers felt like they had tried to compromise with the aggregate 

industry, but that their efforts were not returned. One agricultural representative said, 

referring to the aggregate industry, “They never yield anything. The farmers have tried 

making great concessions” (190_011). Aggregate representatives did not reciprocate 

these feelings. For example, a representative from the aggregate industry said, “I’m not 

too worried about the politics from the farm side of it. I don’t think it really dictates too 

much” (190_004). Other aggregate interviewees viewed agricultural politics similarly, or 

accepted it as a routine part of their job.  

Patterns of respect paralleled those of trust. When asked about the current 

regulations and management of the Valley resources, an aggregate representative said: 

 

I think the feds are out to lunch. Just overreaching and non-

cooperative. It’s their way or the highway. There’s not even 

a discussion. I mean, our industry is all for trying to do 

things better. That’s good stuff. But theirs is very 

draconian. (190_004) 

 

An agricultural representative had strong words to say about regulators as well, 

“I’m still at a loss as to what they [DOGAMI] do aside from stand around and drink 

coffee” (190_013). Many trust and respect codes applied to aggregate and agricultural 

interviewees were similar examples where they criticized individuals from other groups, 

rather than processes or procedures. Consultants displayed a slight pattern of disrespect 

toward the aggregate industry too, but unlike the previous examples, they focused more 

on industry practices rather than isolating the individuals. 

While trust and respect were low between groups, they were high within groups. 

Thirteen interviewees (65%) stated or demonstrated trust and respect for other members 

of their group. Specifically, four out of five aggregate industry representatives (80%) and 

agricultural representatives (80%) and three out of four environmental consultants (75%) 

showed this.  
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“Us” versus “them” 

The notion of “us” versus “them” was the third most coded issue in the conflict 

situation. Eighteen interviewees (90%), representing all groups, discussed the adversarial 

history and nature of the conflict. Some interviewees felt the conflict had continued long 

it enough it had become commonplace. Another interviewee succinctly captured the idea 

when asked about conflict barriers:  

 

I think the biggest barrier is the underlying assumption that 

we aren’t going to come up with a solution and it’s 

adversarial. That there’s no common solution. That 

someone is going to win, and someone is going to lose. 

(190_014)  

 

All the central conflict concepts, from finite resources to convoluted rule and 

regulations, have made many stakeholders doubtful that collaboration, cooperation, or 

win-win scenarios are realistic. The adversarial mentality was also seen in the discourse 

between groups. One government representative recalled an industry representative who 

said there would be “war” if natural resources agencies tried to stop floodplain mining. 

There was a pattern of this type of discourse demonstrated by farmers toward the 

aggregate industry too. Three out of five (60%) of farmers felt that DOGAMI and the 

aggregate industry were, effectually, against the farming industry. As one farmer said, 

“They [DOGAMI] feel that their purpose is to make sure that there’s a cheap source of 

aggregate. That destroys farmland so be it” (190_013). Therefore, groups assume the 

situation is naturally adversarial, which drives the conflict situation. As one consultant 

said, “You know there are some very different perspectives on this issue from those three 

different communities and I think there is some bad blood between those groups” 

(190_018). 

 

Power 

Last, eleven interviewees (55%) discussed the role of power in the conflict. 

Farmers particularly (80% of agricultural interviewees) felt that the aggregate industry 

was the most powerful group in the conflict situation. While regulatory agencies have the 

greatest amount of legal power due to the permitting structure, interviewees felt that the 
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aggregate industry had the greatest amount power due to their wealth and political 

influence. Therefore, power is perceived as unequal in the conflict situation. As one 

farmer said, “We’re dealing with these massive companies and we’re just the little 

farmers out here going up against these big giants. They have tremendous money and 

they’re well organized” (190_013). Aggregate interviewees did not discuss power 

disparities, but did discuss power in relation to money and access to the issue. For 

example, an aggregate industry representative said:  

 

Sometimes we’ll have somebody pay an attorney to stop a 

pit no matter what. I mean, you can fight a very long 

expensive battle about nuances and code and language. 

Because basically they’re hired to stop it and they’ll attack 

any piece of the approval code they can. But basically the 

direction is to stop the permit. (190_005) 

 

Therefore, aggregate interviewees felt that individuals had the power to make 

mining— particularly permitting— very difficult, while agricultural interviewees and 

some consultants felt the aggregate industry also had power over permitting through 

political sway. Each group has access to different types of power and strategies to wield 

it; these differences in power and perception were thought to intensify the conflict 

overall, as well as on a case-by-case basis. 

 

4.2 Conflict situation solutions 

The majority of recommendations to improve the conflict situation were 

procedural (87 code applications), followed by substantive (74) and relationship (34) 

solutions (Figure 6). 
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Figure 6. Confliction situation solutions organized by issue and dimension.  

 

 

Conflict situation solutions (Figure 7) were more group-dependent compared to 

conflict situation issues (see Figure 5). Mainly aggregate representatives suggested 

highlighting the role of conflict champions and compromising. Agricultural 

representatives focused on mining aggregate outside of the Valley, increasing data and 

monitoring, changing the aggregate permitting process, and altering the DOGAMI 

funding structure. Government representatives were the greatest proponents of increasing 

communication and coordination, utilizing authority (primarily the governor), mining 

deep, and improving intergroup relationships.  
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Figure 7. Conflict situation solutions organized by issue and group.  

 

 

 All interviewees were asked about their beliefs on what could be done to improve 

the conflict situation. The central solutions proposed by interviewees from all groups are 

enumerated below and organized by substance, process, and relationship. 

 

4.2.1 Substantive solutions 

 Education and outreach and mining aggregate elsewhere emerged as central 

substantive solutions to improve the conflict situation. 

 

Education & outreach 

Improving education, outreach, and knowledge was the most often coded solution 

to improve the conflict situation in the Valley (17% of all code applications) and was 

attributed to thirteen interviewees (65%), representing all four groups. Recommendations 

were generally targeted at either the stakeholder groups or citizens, with the former 

occurring more often. Interviewees recommended increasing education about land use 

and natural resource issues in schools, bringing stakeholders (e.g., citizens and farmers) 
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to tour aggregate sites, increasing availability and access to data, and clarifying 

conflicting knowledge between groups. For example, when asked about improving the 

conflict situation, one aggregate representative favored outreach among primary 

stakeholder groups: 

 

I don't want to stand on a soapbox, but you try to educate 

folks or the farmers or whoever or the environmentalists 

who just hate mining. Come out and see it! You can see 

how people are mining. to me it's more dragging people in 

the dirt, so to speak. (190_016) 

 

Mine aggregate elsewhere 

Half of the interviewees who suggested mining aggregate outside of the Valley 

were farmers and 64% of the code applications were attributed to this group. Farmers 

strongly felt that a greater percentage of aggregate should come from quarries because it 

would decrease the amount of farmland converted due to aggregate mining. Additionally, 

one farmer also thought quarry aggregate may be more economically efficient than 

alluvial sand and gravel: 

 

I wouldn’t be too surprised to find out that in the long run 

it’s cheaper to use the crushed quarry rock despite the 

increased cost to deal with the workability and— not in the 

Willamette Valley but elsewhere— the transport expense 

because it lasts longer. And if it lasts longer then it could be 

cheaper in the long run. (190_011) 

 

Three interviewees (two government representatives and one environmental 

consultant) also thought aggregate could come from outside of the Valley when 

alternative transportation methods become viable (e.g., barging down the Columbia 

River). One of the government representatives said: 

 

There are unlimited aggregates in eastern Oregon and I 

suspect we’re getting very close to the point where those 

gravels will become economic and be able to be taken 

down to Portland, and once you get to Portland you have 

unlimited areas to go. (190_002) 
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The environmental consultant suggested dredging aggregate from above the dams.  

 Therefore, various groups discussed the possibility of aggregate coming from 

outside of the Valley, but had different motivations and suggestions. 

 

4.2.2 Procedural solutions 

Improving communication and coordination between groups, forming 

partnerships, and utilizing authority emerged as central procedural solutions to improve 

the conflict situation. 

 

Communication and coordination 

 Fourteen interviewees (70%), representing all four groups, suggested improving 

communication and coordination between groups. A common recommendation was the 

creation of a forum so groups could communicate with one another. One government 

representative said, “I think you need a neutral forum to bring those different sides 

together. You need the middle community, the aggregate community and the farming 

community together to say what are some things that we can do?” (190_018). However, 

interviewees noted the caveat that for such a forum to be successful, individuals would 

have to participate with an open mind.  

Furthermore, all government representatives and all but one aggregate industry 

representative discussed these solutions. Government representatives in particular 

suggested improving communication and coordination between natural resources 

agencies and the state and federal government. As one government representative said: 

 

You have a bunch of different agencies with different parts 

of the puzzle in terms of natural resource regulation. 

You've got the Department of Natural Resources, the 

Department of State Lands, U.S. Fish and Wildlife, you've 

got federal agencies that have jurisdiction over some 

wetlands and waterways, Army Corps of Engineers, NOAA 

… So what I think would be worth doing at some level is to 

look at our statutes and rules and really kind of clarify what 

it is our agency is supposed to be doing … for state 

agencies we want to make sure we're internally consistent 

as a state. (190_001). 
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Authority 

 Four out of six government representatives (67%) thought that the governor or 

other neutral authority figure was required to achieve a resolution to the conflict.  

As one consultant said: 

I still believe that what’s necessary is a neutral forum that 

isn’t the aggregate community inviting people to the table, 

it isn’t the farming community inviting people to the table, 

and it isn’t the environmental people inviting people to the 

table. It’s somebody from a kind of statewide perspective 

saying, ‘Hey, we need to figure this out and bring the 

different parties together.’ (190_018) 

 

 Similarly, a government representative felt external pressure was required: 

The only way [a resolution] is going to happen is for 

somebody with some real power over this thing like the 

governor for example, to say here’s what I want you guys 

to work out and if you don’t do it I’m going to do it myself. 

In other words really push them. Tell them these are the 

areas that really need to be addressed, let’s work these 

things out, if you guys don’t do it we’re going to do it. 

There needs to be that kind of pressure. (190_010) 

 

 The 2004 Oregon Consensus group was therefore, an authoritative attempt to 

bring people together, but lacked the force, or “teeth,” to result in a resolution.  

 

4.2.3 Relationship solutions 

Seven interviewees (35%) felt that improving relationships between groups could 

alleviate tensions in the conflict situation and specific suggestions varied. For example, 

one government representative stated: 

 

I think if they can come together really with an open mind 

and not thinking we’re adversaries. If they think, ‘Okay, 

we’ve been given this task, we need to make mining and 

restoration work together and we, as a group, have all the 

expertise we need to come up with a solution.’ But if we 

have folks who show up that don’t have respect for others 

or think that they have all the answers then it’s going to be 

really difficult. (190_014) 

 



 

 

55 

Other individuals felt that relationships would improve once certain individuals 

with deeply entrenched views retire.  

Finally, numerous interviewees also suggested increasing respect between groups. 

Respect was addressed between the aggregate and agricultural communities, government 

agencies and the aggregate and agricultural communities, and the agricultural community 

and environmental consultants. As one government representative said: 

 

I think that lack of respect, honestly I will say more from 

the regulatory agency side because, ‘We’re the experts.’ 

But there are folks who have been mining, and their 

families have been mining for 30, 40, 50 years and they 

know a lot about the river … But if you go into a meeting 

with a landowner and you don’t think the landowner is very 

intelligent, even if you don’t say anything about it, it will 

come out in your communication and you’re not going to 

get anywhere because you’re just assuming you know more 

than whoever it is. 190_014  

 

4.3 Reclamation  

 Central concepts about reclamation in were dominated by substantive issues (290 

code applications) and followed by relationship (152 code applications) and procedural 

issues (134 code applications), (Figure 8).  
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Figure 8. Reclamation issues organized by dimension. 

 

 Reclamation issues were spread evenly across groups in general (see Figure 9). 

However, mainly aggregate industry representatives noted coordination issues; 

environmental consultants discussed the economics of reclamation and data and 

monitoring more than other groups; and government representatives highlighted the role 

of decision space as a barrier to reclamation.  
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Figure 9. Reclamation issues organized by group 

 

4.3.1 Central substantive issues and dynamics 

Pit geography, time, reclamation economics, and knowledge about reclamation 

emerged as central substantive concepts in the status of reclamation (Table 6). 

  

     Table 6. Substantive reclamation issues and dynamics, listed by descending  

     frequency 

Phase I ISSUES Phase II DYNAMICS 

Geography Pit depth & fill material 

  Each site is unique 

Time Permit age 

  Duration of reclamation 

  Pit closure dictates reclamation onset 

Economics Reclamation is expensive 

  Risk 

  Dependent on aggregate economics 

Knowledge General awareness & understanding 

  Farmland reclamation 
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Geography 

Fourteen interviewees (70%), representing all four groups, felt pit depth and 

availability of clean fill was a barrier to the reclamation and (or) restoration of aggregate 

pits. Clean fill is defined as, “Material consisting of soil, rock, concrete, brick, building 

block, tile or asphalt paving, which do not contain contaminants which could adversely 

impact the waters of the State or public health” (OAR, Chapter 430-093-0030). 

Unfortunately, it is limited in quantity. Pits average roughly 5-50 acres and, depending on 

the depth of the gravel deposit, from 30-200 feet in depth. Therefore, a 25-acre pit that is 

100 feet deep requires roughly 4.36 million cubic feet (123,350 cubic meters) of fill 

material, which, assuming an average weight of 1.8 tons / cubic meter of gravel (densities 

typically range from 1.5 – 2 tons depending on grain size, water quantity, etc.), would 

require roughly 222,000 tons of material to fill back to its original elevation. The 

necessary amount of fill material for many reclamation and restoration projects was seen 

as a critical barrier for two reasons: quantity and cost. Given the large quantities of fill 

required, interviewees believed there was not enough available clean fill to make projects 

feasible. As one aggregate industry representative said: 

 

The practical reality that you will always have to come 

back to is the available fill in order to shallow it up. It 

drives the whole discussion. You can design all you want 

and say you want to do all you want, but if you’re going to 

take sand and gravel out, something has to go back in. It is 

what it is. (190_004) 

 

Furthermore, fill sources must be close enough to the pit to make transportation 

economically feasible. 

Each aggregate pit is also unique. Sixteen interviewees (80%) indicated that the 

viability of an aggregate pit to be a good candidate for an enhancement reclamation 

project depended on its individual characteristics. When asked about barriers to 

enhancement reclamation projects, one environmental consultant listed some of the 

various features that must be considered: 

 

Site characteristics. Context. Landscape. Ecological 

potential. Current ecological conditions. Relationship to 
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protected areas. If it threatens other biota … Then there’s 

abiotic conditions. The floodplain conditions and 

geomorphology. Restorability. You know, the substrate, 

geometry, bathymetry, depth, and things like that. Is it 

practical? Available fill materials and site accessibility … 

What’s really driving a project from a cost and risk 

standpoint? 190_012 

 

 Interviewees felt that the unique geography of each site increased planning costs 

and was thus, a barrier to enhancement reclamation projects.  

 

Time 

Seventeen interviewees (85%) discussed the age of aggregate pits (based on when 

they were permitted) in terms of reclamation. When the permitting process began in 

1972, reclamation was minimal compared to permits issued today; requirements have 

gotten stricter and reclamation plans require greater integration of abandoned pits into the 

surrounding ecosystem (e.g., connections to the Willamette River). However, current 

reclamation plans will not come into effect until a pit closes, which can be decades after 

the permit is issued. Furthermore, pits opened before 1972 do not have permits, nor 

reclamation plans. Therefore, much of the reclamation carried out today is a result of 

plans with less strict reclamation plans, or none at all. Consultants particularly noted this 

in terms of enhancement reclamation and (or) restoration. Many felt that opportunities 

may be greater at older sites that had minimal or not reclamation requirements. They also 

felt that aggregate companies were unlikely to go above and beyond their minimum 

permit requirements because to do so would increase the cost of reclamation.  

The duration of aggregate pits was also noted as a barrier to enhancement 

reclamation. When an aggregate permit is active and the industry owns the land, external 

groups cannot begin reclamation or restoration processes. Additionally, the economics of 

aggregate exacerbates this issue because it is cheaper for companies to stay in one place 

for a long time, dig deep, and maintain an active permit in case local demand rises or new 

technologies are developed, allowing them to dig deeper. While these are wise business 

decisions for aggregate operations, they can be barriers to reclamation. As one consultant 

said, "I think a key barrier to restoration of gravel pits is that it's cheaper to just maintain 
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the gravel permit and do annually a little bit of moving gravel around to meet the gravel 

permit. It's cheaper to do that than to reclaim" (190_019).  

 

Economics   

Even when fill is not a great concern for a given project, reclamation and (or) 

restoration is expensive. Seventeen interviewees (85%) discussed the cost of 

enhancement reclamation projects and 49% of these codes were applied to environmental 

consultants. Staff resources, land acquisitions, labor costs, revegetation materials, and 

time all add to the cost of a project. Consultants in particular discussed costs as a barrier 

to enhancement reclamation. For example, one consultant said: 

 

Having the staff expertise and the staff resources to look for 

those grants and to pull in that other funding and to develop 

those partnerships I could see being a barrier to some 

agencies or municipalities if they’re already struggling with 

a limited budget and maybe don’t have the resources to put 

together a project. (190_008) 

 

The range and magnitude of costs associated with reclamation and (or) restoration 

projects was noted most by consultants, second by government representatives, and 

followed by aggregate and agricultural representatives.  

The aggregate industry’s dependence on the general economy was also a central 

economic concept in terms of reclamation. Aggregate operations are at their peak when 

the economy is strong and there is a high level of development. This in turn increases the 

amount of rubble from demolition sites, which are prime sources of clean fill material. 

When asked about barriers to farmland reclamation, an aggregate industry representative 

(with farmland reclamation experience) said: 

 

The ultimate goal would be to replace as much as you take, 

but that doesn't always happen that way because it's kind of 

sales driven. If we don't have enough rock sales then we 

don't have the trucks bringing in construction debris that we 

put back in the mining area to bring it up above the water 

table (190_003). 
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 Therefore, during weak economic times with low rates of demolition and 

development, reclamation will be more difficult because access to clean fill will be even 

more limited. 

 

Knowledge 

 Fifteen interviewees (75%) felt that knowledge and awareness about reclamation 

practices was low, and therefore, a barrier to enhancement reclamation in the Valley.  

Specifically, similar to conflicting knowledge about the aggregate quality and 

depth, there were discrepancies about the viability of farmland reclamation. There was a 

divide between interviewees who thought that farmland reclamation was possible and 

those who felt it did not return the land to a farmable condition or stated they did not 

know (most in the latter category doubted its viability). The general belief among those 

not actively involved with farmland reclamation was that the soil depth and quality would 

be inadequate for row crops. Interviewees actively involved with farmland reclamation 

stated the opposite. When asked about working with fully reclaimed farmland compared 

to undisturbed land, one farmer said:  

 

There are some differences because when we put the 

different sub-material down they don’t have the same water 

movement that the gravel has, so yes there are some 

differences. But from the standpoint of our crop mix and 

everything we’re running the same crops within a few years 

behind it. As a matter of fact we’re now going directly 

through the forage crops. (190_015) 

 

 

4.3.2 Procedural reclamation issues and dynamics  

 Rules and regulations, decision space, coordination, and data and monitoring 

emerged as central procedural concepts in terms of reclamation (Table 7). 

 

     Table 7. Procedural reclamation issues and dynamics  

Phase I ISSUES Phase II DYNAMICS 

Rules & regulations Undermine reclamation goals 

  Land use zoning 

  "Sky's the limit" for reclamation 

Decision space Landowners 
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Table 7 (Continued) 

 

  Reclamation drivers 

Coordination Willing to collaborate 

Data & monitoring Poor data & monitoring 

 

Rules and regulations 

 Six interviewees (30%)— environmental consultants and government 

representatives in particular— felt that the current rules and regulations sometimes 

undermine enhancement reclamation goals. For example, aggregate pits must be 

reclaimed according to their permit requirements before the bond is released. Numerous 

interviewees identified how this can work against enhancement reclamation. One 

environmental consultant used a particular project as an example: 

 

We saw what the permit requirements were going to be, 

and we assumed that in the short amount of time that [the 

aggregate company] would have had to reclaim their pits 

that they would have gone in and done their sloping and 

revegetation and destroy a lot of good habitat and it was 

something we would have to come back and redo in the 

next 5-10 years. So it would have been a lot of effort for 

probably no gain ecologically. 190_012 

 

 Interviewees also noted complications due to water rights, inflexible rules and 

regulations, and time constraints.  

 Eight interviewees (40%) also mentioned land use in terms of reclamation, 

because all plans must be in accordance with zoning laws. 

 

Decision space 

Decision space was the second procedural concept considered a potential barrier 

to enhancement reclamation and twelve interviewees cited the role of landowners (60%). 

Numerous parties hold decision space during the initial permitting process. In contrast, 

landowners hold a noteworthy amount of decision space in terms of reclamation. When 

asked about the promotion of enhancement reclamation projects, one interviewee said: 
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Well you can promote it, but the landowner dictates what 

he wants. So if the landowner is a mine company he may 

want to fill it for putting his batch facility on top of it. If it's 

a farmer, they might want as much of it reclaimed back to 

productive farmland. If it's an aggregate guy that has an 

interest in Western Pond Turtles or Red Legged Frogs he 

might want to keep it as a wetland, put a bunch of logs out 

there, or make it duck pond. So the reclamation has to get 

through the county, but it usually goes with what the 

owner's interest is. (190_004)  

 

Therefore, landowners have the greatest amount of influence over enhancement 

reclamation because they can choose whether or not to (1) conduct reclamation of their 

own accord, or, (2) sell the land. When asked about the potential of reclaiming aggregate 

sites, one consultant believed focusing on legacy sites (i.e., those created prior to 1972 

and without a reclamation plan) was the best course of action, but that landowners could 

be a barrier: "Just focusing on the legacy sites that aren't being extracted, I mean, 

basically it's a question of are they willing to sell sites or let them be used for restoration" 

(190_019). Ultimately, interviewees felt that rules, regulations, and landowners play key 

roles in dictating reclamation activities. 

 

Coordination 

 Eleven interviewees (55%) stated that they either would be willing to coordinate 

and collaborate with others groups for purposes of reclamation, or saw the value in it. 

Willingness to collaborate was also addressed in terms of the conflict situation; however, 

it was much more prevalent in terms of reclamation.  

 

Data and monitoring 

 Fifteen interviewees (75%) felt that data and monitoring were poor in terms of 

reclamation. Representatives from all groups cited these issues, but they covered a wide 

range of specific concerns. Two in particular stood out. First, environmental consultants 

felt that there was not enough data on aggregate pits characteristics to inform what sites 

have high potential for enhancement reclamation. Second, numerous farmers and one 

aggregate industry representative felt that DOGAMI’s monitoring of aggregate sites for 

reclamation practices seldom occurred, which allowed companies to be lackadaisical.  
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4.3.3 Reclamation relationship issues and dynamics  

 Issues about opinions and identity emerged as central relationship concepts in 

term of reclamation (Table 8).  

 

     Table 8. Relationship reclamation issues and dynamics, listed by descending 

     frequency  

Phase I ISSUES Phase II DYNAMICS 

Opinions Reclamation has high potential  

  Current reclamation status is poor 

  Current reclamation status is acceptable 

  Reclamation has low potential 

Identity Priorities 

  Values  

 

Opinions about reclamation  

 Eighteen interviewees (90%) discussed varying opinions about the status and 

potential of reclamation in the Valley. The majority of interviewees (80%) thought that 

reclamation had high potential and was worth pursuing; however, three interviewees 

(15%) felt that reclamation was overall not worthwhile. Many in the former category 

considered using reclamation to improve floodplain habitat held the best potential. One 

government representative summed up the opinions of many in terms of floodplain 

reclamation: “I would say in general— more than in general— we know there is the 

potential to broaden that floodplain and increase the complexity of the floodplain at a 

number of these mine sites” (190_009). Additionally, this interviewee felt that 

reclamation could improve public relations for the aggregate industry: “When you’re 

actually involved in problem solving around these things I know that reclamation can be 

key to public acceptance or public tolerance of aggregate mines” (190_009). The 

majority of aggregate interviewees similarly felt that reclamation can help with general 

perceptions of mining; operators also stated it could help improve relations with 

individuals who neighbor aggregate pits. Some interviewees additionally held that such 

occurrences could also improve relationships between conflict groups and demonstrate 

that collaboration is possible and beneficial. 
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Those who doubted the potential of reclamation were agricultural representatives 

and referenced farmland reclamation. When asked what they thought of reclamation in 

the Valley, one farmer stated, “Sure, I guess it could be done. But it would only work for 

such a small percentage. Overall it’s a very poor solution” (190_007). These individuals 

generally felt that reclamation was a nice ideal, but in reality, impractical.  

All interviewees were asked their opinion about the current status of reclamation 

in the Valley and three general patterns of thought emerged: (1), reclamation has 

improved over time, is currently acceptable, and should continue improving, and (2), 

current reclamation practices are unacceptable and should be improved. These opinions 

were highly group-dependent. All interviewees who felt the current status of reclamation 

was acceptable were aggregate industry and government representatives. In contrast, all 

interviewees who felt the current status of reclamation is unacceptable were agricultural 

representatives and environmental consultants, and some had strong opinions. For 

example, when asked about their views on the reclamation of aggregate pits in the valley, 

one consultant said, “It’s non-existent. In one word,” and went on to say that reclamation 

should envision, “a pit that will function down the road as something different that just a 

hole— just a big deep bathtub” (190_012).  

Farmers similarly felt reclamation was inadequate, but focused on farmland and 

farm use reclamation. These interviewees felt that the term agricultural reclamation was 

misleading because the majority of pits fell under the category of farm use reclamation, 

not farmland. Farm use reclamation results in an open, water-filled pit that is intended for 

irrigation or watering livestock. However, farmers were asked if either they or others they 

knew used such pits for agricultural purposes and the majority said no; one individual 

said they were most useful for cattle, but did not know anyone in the Valley who utilized 

an aggregate pit reclaimed for farm use.   

 

Identity and personal values 

 Similar to priorities in the conflict situation, reclamation priorities depended on 

personal values and opinions. Fifteen interviewees (75%) discussed the role of individual 

priorities in determining reclamation and a wide range was addressed. The most often 
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cited were priorities and wants of the landowner, reclamation itself, and digging shallow 

to increase floodplain reclamation potential.  

 Three out of four (75%) environmental consultants felt that the public greatly 

valued consistency, which made them wary of change and reclamation projects. As one 

consultant stated:  

 

I think education or the social aspect, whatever you want to 

say, that it's just brand new and if you talk to people, 

including our neighbors out at this site, it's a lot of, 'Why in 

the hell are you doing that?' And, 'Why do you want to 

move that? The river has always been a channel right there, 

and this is where my daddy had the river. (190_012)  

 

 Therefore, individual values and priorities were shown to dictate reclamation; 

however, perceptions of other groups’ priorities also played a role. Perceptions between 

groups were also apparent. When discussing negative interactions between agencies and 

the aggregate industry, one government representative said, "One of my arguments was I 

work for the U.S. Fish and Wildlife Service. My job is to look at impacts on fisheries and 

your job is to keep your business going. We look at it from different angles" (190_014). 

These differing priorities can influence reclamation, but were also commonly perceived 

as incompatible goals and entrenched views between groups. For example, one farmer 

felt there was a conflict between environmentalists and farmers, and said that consultants, 

“Don’t appreciate the value of agriculture, and [just focus on the environment] … Some 

would turn this whole farm into a floodplain forest if they had their way” (190_007).  

 

4.4 Reclamation solutions 

 Reclamation solutions were even among substantive (176 code applications) and 

procedural (175) solutions (see Figure 10). No interviewees recommended specific 

relationships solutions to further enhancement reclamation in the Valley. 
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Figure 10. Reclamation solutions organized by issue and dimension. 

 

Reclamation solutions (Figure 11) were more group-dependent compared to 

reclamation issues (see Figure 9). Mainly agricultural representatives suggested changing 

the permitting structure and holding the aggregate industry responsible for higher-level 

reclamation projects. Environmental consultants focused on furthering education and 

outreach, utilizing reclamation champions, paying fair market value for aggregate sites to 

be restored, and incentivizing reclamation. Government representatives were the greatest 

proponents various geographic reclamation solutions and creating a tax to fund 

reclamation projects.  

All interviewees were asked about their views on actions that could improve or 

further enhancement reclamation in the Valley. The most frequent responses are 

organized by dimension. Patterns observed among groups are also noted.    
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Figure 11. Reclamation solutions organized by issue and group. 

 

4.4.1 Central substantive reclamation solutions 

 Central substantive solutions indicated by interviewees included geographic 

solutions, pursuing win-win scenarios, prioritizing specific sites for reclamation, 

increasing education and outreach, and utilizing the role of champions. 

 

Geographic solutions   

 Sixteen interviewees (80%) mentioned specific geographic solutions for 

reclamation in the Valley. These included increasing floodplain complexity and off 

channel habitat (44% of geographic solution codes), holistically planning reclamation to 

work with the landscape (23%), reclaiming to farmland at shallow sites (19%), and 

mining shallower to increase reclamation opportunities (14%). All consultants and a 

majority of government officials believed closed pits held restorative potential to enhance 

off channel ecosystems and wanted to see such activities promoted. To achieve greater 

floodplain reclamation, some interviewees suggested that aggregate operations limit the 

depth of their pits. One natural resources regulator said, “I would love to see the pit be no 
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deeper than the thalweg of the channel so it’s linear, so it truly can function as a side 

channel or the main channel in the future” (190_014). Limiting pit depth to the thalweg 

of the river would reduce the risk of channel avulsion and also decrease or eliminate the 

need for additional fill material during reclamation. 

 

Win-wins 

Thirteen interviewees (65%) identified win-win solutions that could be achieved 

through reclamation and suggested pursuing such opportunities. Main ideas included (1) 

extracting less aggregate and planning for floodplain or farmland reclamation, (2) using 

mining to improve certain areas (e.g., lower quality farmland, reaches of the river, or 

ecologically decrepit sites), and (3) identifying mutual business gains. These gains were 

envisioned between numerous groups. For example, numerous aggregate representatives 

and one farmer saw a opportunities between their groups to mine and then reclaim to 

farmland. As one aggregate operator involved in farmland reclamation said, "It's a good 

deal for the farmer and it's a good deal for us" (190_003). The farmer referenced 

paralleled this sentiment. Another example of a mutual business gain was explained by an 

aggregate representative: 

 

There was a shared interest with [us and the landowner], 

where we were mining the adjacent property that they 

owned. We were removing resource and yet they were 

getting airspace to backfill their landfill. So it was a win-

win. Two uses that work together because of the conflicts. 

We've got 24-hour operations, they've got their smells and 

their trucks. But we've got trucks and noisy activities and 

so forth, too. (190_005) 

 

 Overall, interviewees felt that there were win-win opportunities involving 

reclamation and restoration that were also good business decisions.  

 

Prioritize sites 

 Ten interviewees (50%), representing all groups but agriculture, felt that certain 

sites should be prioritized for reclamation and (or) reclamation (e.g., those with high win-

win potential). Four interviewees (20%) felt that sites created before 1972 (those without 
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a reclamation plan) should be focused on. As one aggregate representative said, "At a 

certain time older pits did not have reclamation requirements DOGAMI has in today's 

world and so some of those could probably be improved" (190_016).  

 

Education and outreach 

 Nine interviewees (45%) recommended increase education and outreach 

about reclamation. Three out of four (75%) environmental consultants felt strongly about 

increasing awareness and outreach about reclamation. Interviewees suggested that these 

efforts be directed both at groups in the conflict and the public. When asked about 

reclamation solutions, one consultant discussed a specific aggregate pit restoration 

project in relation to outreach and education: 

 

We have to prove to the gravel industries and the funders 

and the citizens that we can do this. That's why this is a 

demonstration site. Get a couple of these under our belts 

and we can leverage this up to the industry and we can 

really get DOGAMI and the industry and resource agencies 

to work together. (190_012)  

 

Other interviewees also noted that reclamation projects could establish that 

cooperation between groups was possible. As a government representative said: 

 

The other thing that’s really missing is the marketing and 

outreach and showing actually we can get along. And 

showing that the regulatory agencies and the environmental 

groups are with you [aggregate operators] because then it 

reduces your likelihood of being sued because we're all 

there together. (190_014).  

 

Champions 

Seven interviewees (35%) recommended that successful reclamation and (or) 

restoration examples be highlighted as "champions" that could serve as models and 

inspiration for future reclamation and (or) restoration projects. Reclamation champions 

were seen as groups that successfully complete enhancement reclamation projects, 

individuals and groups involved in unique partnerships (e.g., agricultural and aggregate 

partners), and progressive individuals or groups that challenge current practices. As one 
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environmental consultant said, “We'll get more good done if we can be proactive in the 

planning of this stuff, but number one is having champions. In the gravel industry or 

people willing to try" (190_019). Interviewees felt that "champion" projects could not 

only display collaborative communication, but also lessen risks associated with 

enhancement reclamation because they provided information and experience for other 

groups interested in pursuing similar projects.  

Interviewees thought progressive individuals and groups were beneficial because 

they could encourage new patterns of thinking about the conflict in the future. One 

government representative said:  

 

The mining companies that survive into the future are 

going to be the ones that are really creative. That can look 

beyond, ‘Well this is the way we’ve always done it.’ 

Because there’s always going to be a need for aggregate. 

But I think we’ll need the really creative companies that 

will move into the future and the others may go away. 

(190_014) 

 

One environmental consultant specifically felt that challenging common 

perceptions was another mark of champions. When asked about the success of aggregate 

pit restoration projects, the consultant felt perceptions were a key element, and 

challenged people to be open-minded, asking, “Are we willing to celebrate the gravel 

operators as a conservation partner?” (190_019). 

 Therefore, interviewees recommended utilizing both physical and social 

"champions" to further enhancement reclamation in the Valley.  

 

4.4.2 Procedural solutions 

 Central procedural solutions suggested by interviewees included forming 

partnerships, planning reclamation early, and actively pursuing reclamation and (or) 

restoration opportunities.  

 

Partnerships 

Eighteen interviewees (90%) suggested the formation of partnerships to improve 

reclamation. Interviewees felt that partnerships would be valuable because the expertise 
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and assets of various groups could be capitalized on. For example, when asked about 

perceived incompatibilities between aggregate and the environment, one government 

representative said: 

 

They're not mutually exclusive. Especially in these systems 

where we want to connect a floodplain to a river and we 

can't have any more flooding. The only way to do that is to 

lower the floodplain and the miners are the only ones that 

can do that and they have the equipment to do that. They 

know how to move the material and move it quickly. So I 

think there's a natural way we can come together on these 

issues. (190_014) 

 

 Stated concisely by an environmental consultant: "You do your pit extraction 

work, we'll do restoration. We won't do pit extraction, you don't do restoration" 

(190_012).  

 Agricultural representatives also saw potential benefits of capitalizing on group 

expertise in terms of farmland reclamation. One farmer said:  

 

We need about 8 feet [of soil]. And then it needs to be put 

in by somebody who's a good soil scientist who's working 

with it so they get the layers in properly. So when the take 

stuff off, topsoil goes in this pile, good subsoil goes in this 

pile, and then bring it back in. (190_013) 

 

 Partnerships were also suggested between the aggregate and construction 

industries to improve reclamation. For example, an aggregate industry representative 

said, "There are things they can do though. If trucks are going out to a job site, dropping 

off [aggregate] material, they could pick up a load [of fill material] and bring it back. 

That would reduce haul costs" (190_004). 

 Generally, interviewees felt that the formation of partnerships could improve 

reclamation generally throughout the Valley by utilizing different abilities and knowledge 

and actualizing win-win scenarios.   

 

Plan ahead 
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Fifteen interviewees (75%) recommended planning reclamation early. Pits are 

typically open for many years; therefore, numerous interviewees encouraged concurrent 

reclamation, where part of the land is reclaimed as mining continues. Planning 

reclamation in advance made economic sense to particularly aggregate interviewees:  

 

What would make the most sense is how it [the pit] is 

contoured, how it's shaped, where are the open water 

features, and have some of those discussions with some of 

the agency folks and get them involved up front. Like I 

said, we can move things around if we know ahead of time, 

but it's difficult to move things when we've already put 

them in a certain location and have to move them again. 

(190_005) 

 

 Planning reclamation in advance was also seen as economical outside of 

concurrent reclamation. One aggregate operator illustrated how planning farmland 

reclamation in advance minimized their transportation costs: 

 

We have to move the direct no matter what to get to the 

rock, and I have to have somewhere to place it and I prefer 

to only have to move it once. Because a lot of my costs are 

associated with transportation. Opening up a new pit, that's 

a whole lot of earth to move, so we place it once then [the 

farmer] can come back to farming it. 190_003 

 

 Interviewees also believed that planning in advance could promote more valuable 

secondary use benefits because mining would occur with a future land use vision in mind.  

Specifically, interviewees noted that pre-planning could influence the shape of aggregate 

pits so they could be more easily reintegrated into the landscape when reclaimed. One 

environmental consultant also highlighted the importance of planning reclamation at the 

river-reach scale:   

 

How does each interact with its neighboring pit? What are 

the components of that particular pit? What should you do 

to that individual pits to maximize restoration potential and 

how does that tie into the adjacent landscape? (190_018) 

 

Actively pursue  
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Twelve interviewees (60%) suggested that interested groups actively pursue 

reclamation projects. Pits are typically reclaimed to meet their permit requirements and 

no more. Interviewees believed that reclamation and restoration projects must be actively 

sought out, because gravel companies would not willingly reclaim beyond their minimum 

standards without incentive. For example, a government interviewee said, "I think the 

opportunities are on the proactive side. It's going after some real opportunities that are on 

the ground and can be used around the state" (190_009). Four of these interviewees 

(20%) also specifically stated that creativity would aid in the pursuance of successful 

reclamation projects.  

The pursuance of reclamation could also come from a landowner. For example, 

one farmer said, "Each site is different and how you develop your priorities is what 

makes the difference ... The reclamation is primarily going to come from the landowner" 

(190_015).  

 

4.5 Enhancement reclamation case studies 

 Three successful enhancement reclamation case studies were analyzed to help 

inform recommendations. Figure 12 indicates the major success factors in the farmland 

reclamation case. Figure 13 indicates the major success factors in the floodplain 

restoration cases.  

 The top factors that lead to successful enhancement reclamation at the farmland 

reclamation site included a win-win situation for both groups, the utilization of 

partnerships, appropriate geography that lent itself to the project, prioritization of 

reclamation goals, and planning reclamation in advance. The top factors that lead to 

successful enhancement reclamation at the two floodplain sites included adequate 

funding, successful partnerships between many groups, high levels of knowledge 

(including data and monitoring prior to project onset), clear and regular communication 

between groups, and prioritization of reclamation goals.  
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Figure 12. Farmland reclamation case study success factors.  

 

 

Figure 13. Floodplain restoration case study success factors.  

 

5 FRAMEWORK ANALYSIS 

 Two specific assessment frameworks helped inspire the new framework used to 

analyze these data: the Progress Triangle and Wehr's Conflict Map.  
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5.1 The Progress Triangle 

 The Progress Triangle as defined by Walker and Daniels (2005) is a conflict 

assessment framework that helps organize complex conflict-driving issues into three key 

interrelated dimensions: substance, procedure, and relationship (Figure 14).  

 

Figure 14. The Progress Triangle and its three interrelated dimensions 

 

The substantive dimension addresses concrete aspects of a conflict, which are 

often the issues around which disputes center (e.g., land use for aggregate, agriculture, or 

habitat). Substantive issues may include tangibles, symbolic issues, facts, history, culture, 

data, knowledge (i.e., interpretations or understanding), potential for progress, learning 

opportunities, or prospective mutual gain. The procedural dimension relates to decision-

making and management strategies involved in a conflict situation. Procedural issues can 

include the stage or status of the conflict, rules and regulations, jurisdiction, procedural 

history, decision space, human resource availability (e.g., time, money, knowledgeable 

staff), potential management alternatives or value of introducing an impartial third party. 

Finally, the relationship dimension consists of the relationships and interactions between 

conflict parties and captures the intangible issues at play. Relationship issues can include 

stakeholder identification (i.e., first, second, or interested third parties), unique 

stakeholder status (e.g., tribes), positions, interests, values, history between parties, trust, 

parties’ best alternatives to a negotiated agreement (BATNAs), representative or 
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individual influence, and collaborative potential (e.g., ability to work together or 

communicate constructively). 

 

 5.2 Wehr’s Conflict Map  

 Wehr's Conflict Mapping Guide is intended to give "both the intervener and the 

conflict parties a clearer understanding of the origins, nature, dynamics, and possibilities 

for conflict resolution" (Wehr, 1979) and consists of eight main sections: (1) summary 

description, (2) conflict history, (3) conflict context, (4) conflict parties, (5) issues, (6) 

dynamics, (7) alternate routes, and (8) conflict regulation potential. These sections 

comprise the central 'map' created by the intervener (Table 9).  

 

Table 9. Wehr's Conflict Mapping Guidelines 

Map Section Description 

I. Summary   Description One-page maximum. 

II. Conflict  History The origins and major events in the evolution both of the conflict 

and its context. It is important to make this distinction between the 

interactive conflict relationship among the parties, and the context 

within which it occurs.  
 

III.  

Conflict Context 

It is important to establish the scope and character of the context or 

setting within which the conflict takes place. Such dimensions are 

geographical boundaries, political structures, relations, and 

jurisdictions; communication networks and patterns; decision-

making methods. Most of these are applicable to the full range of 

conflict types from interpersonal to international levels.  
 

IV. Conflict Parties Decisional units which are directly or indirectly involved in the 

conflict and have some significant stake in its outcome. 
 

A. Primary: parties whose goals are, or are perceived by them to be, 

incompatible and who interact directly in pursuit of those respective 

goals. Where the conflict parties are organizations or groups, each 

may be composed of smaller units differing in their involvement and 

investment in the conflict. 
 

B. Secondary: parties who have an indirect stake in the outcome of 

the dispute but who do not feel themselves to be directly involved. 

As the conflict progresses secondary parties may become primary, 

however, and vice-versa. 
 

C. Interested third parties: those who have an interest in the 

successful resolution of the conflict.  
 

Pertinent information about the parties in addition to who they are 

would include the nature of the power relations between/among them 

(e.g., symmetrical or asymmetrical); leadership; each party's main  
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                Table 9 (Continued) 

 

goal(s) in the conflict; potential for coalitions among parties. 
  

V. Issues Normally, a conflict will develop around one or more issues 

emerging from or leading to a decision. Each issue can be viewed as 

a point of disagreement that must be resolved. Issues can be 

identified and grouped according to the primary generating factor: 
 

A. Facts-based: disagreement over what is because of how parties 

perceive what is. Judgment and perception are the primary conflict 

generators here. 
 

B. Values-based: disagreement over what should be as a determinant 

of a policy decision, a relationship or some other source of conflict.  
 

C. Interests-based: disagreement over who will get what in the 

distribution of scare resources.  
 

D. Non-realistic: originating elsewhere than in disparate perceptions, 

interests, values. Style of interaction the parties use, the quality of 

communication between them, or aspects of the immediate physical 

setting such as physical discomfort. 

VI. Dynamics Social conflicts have common though not always predictable 

dynamics that if recognized can help an intervener find the way 

around a conflict. The intervener must seek to reverse some of these 

and make them dynamics of regulation and resolution.  

VII. Alternative Routes  

to a Solution(s) of the 

Problem(s) 

Each of the parties and often uninvolved observers will have 

suggestions for resolving the conflict. In conflicts within a formal 

policymaking framework, the options can be formal plans. In 

interpersonal conflicts, alternatives can be behavioral changes 

suggested to (or by) parties. It is essential to identify as many 

"policies" as possible as have already surfaced in the conflict. They 

should be made visible for both the conflict parties and the 

intervener. The intervener may then suggest new alternatives or 

combinations of those already identified. 

VIII. Conflict Regulation 

Potential 

In and for each conflict situation are the be found resources for 

limiting and perhaps resolving the conflict. The mapping process 

notes these resources, albeit in a preliminary way. They may include: 
 

A. Internal limiting factors like values and interests the conflicting 

parties have in common, or the intrinsic value of a relationship 

between them that neither wishes to destroy, or cross-pressures of 

multiple commitments of parties that constrain the conflict. 
 

B. External limiting factors like a higher authority who could 

intervene and force a settlement or an intermediary from outside the 

conflict.  
 

C. Interested or neutral third parties trusted by the parties in conflict 

who could facilitate communication, mediate the dispute, or locate 

financial resources to alleviate a scarcity problem. 
 

D. Techniques of conflict management, both those familiar to the 

different conflict parties and third parties, and those known to have 

been useful elsewhere. Such methods range from the well-known  



 

 

79 

                Table 9 (Continued) 

 

mediation, conciliation, and rumor control to fractionating issues and 

extending the time range to encourage settlement.  

  

Wehr's Conflict Map, similar to many conflict assessment tools, is intended for 

use at the beginning of conflict resolution efforts to provide information about whether 

intervention should continue or not. For interveners, the map is used to help understand 

the conflict from many aspects. For parties, the map is used to provide perspective and 

can be particularly helpful for parties who are too close to the conflict and need to step 

back to see it in broader context. Lastly, the map is intended to "demystify" the process of 

conflict for individuals, because it can be a confusing and frustrating experience. 

 

5.3 Introduction of the Phase-Vision Map 

 There are many well-research and utilized conflict assessments in practice today 

and most focus on the nature of a situation to analyze potential benefits of intervention. 

These assessments effectively characterize conflict situations and help understand the 

value of investment into third party intervention. Frameworks considered for this research 

did not provide adequate focus on solutions for complex conflicts. Therefore, the Phase-

Vision Map was developed to (1) characterize the status of a long-standing conflict, (2) 

provide insight into the potential role of a particular solution, and (3) visually display 

information about a complex conflict situation and possible solutions. The Phase-Vision 

Map is used in this study to analyze the aggregate-agriculture-environment conflict in the 

Willamette Valley and assess the potential of reclamation as a solution based on 

interviews with primary and secondary parties.  

 As depicted in Figure 15, the Phase-Vision Map is horizontally organized by the 

three dimensions inherent in the Progress Triangle (substance, procedure, and 

relationship) and vertically by issues, dynamics, and future vision. The Phase-Vision Map 

is conceptually configured to analyze the growth of the aggregate-agriculture-

environment conflict in the Valley as it begins to enter the important phase of reclamation 

as a solution. 
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 Procedure, substance, and relationship dimensions are defined as they are in the 

Progress Triangle. Phase I (issues) of the Phase-Vision Map represents an early time 

period in the conflict situation and includes the overarching issues, which are defined as 

broad areas of concern (e.g., rules and regulations, land use, or trust). Issues can also be 

viewed as “parent” categories under which the dynamics, or “child” categories, are 

organized. Tables 3-5 (conflict situation status results) and 6-8 (reclamation results) are 

organized using this "parent" (issues) – "child" (dynamics) structure. Phase II (dynamics) 

consists of situation dynamics and represents a later time in the conflict situation once 

tensions have mounted. Dynamics are similarly defined as in Wehr’s Conflict Map: the 

development and progression of issues such as precipitating events, polarization, and 

stereotyping. Dynamics are the specific events or details of a conflict situation that create 

tension (e.g., lack of respect between groups). Phase III (future vision) represents 

potential conflict solutions and future strategies to alleviate tensions. If a specific solution 

is to be explored (e.g., in this research, reclamation), it is addressed here. Ideally, it is 

envisioned that the reclamation vision be developed by primary and secondary parties to 

inform future management.  

The trapezoids at each phase of the map are intended to (1) help visualize the 

progression of the conflict over time, much like the growth of an aggregate pit, and (2) 

highlight the nature of substantive issues in conflict situations. First, conflicts typically 

grow over time; the size of the trapezoids increasing from phase to phase represents this. 

Such growth can come from any number of situations. Common factors in natural 

resources conflicts are climate change, population growth (and overcrowding), and land 

use. Second, the trapezoids are positioned under the substance dimension, in the middle 

of the map, to parallel the intentional positioning of dimensions in the Progress Triangle 

(substance is at the peak, see Figure 14). Substantive or tangible issues are often the most 

apparent in conflict situations and are given the most attention by parties. The central 

positioning represents this focus on substantive issues. For example, discourse between 

aggregate and agricultural representatives is likely to center on land use rather than 

procedural or relationship concerns. These other two elements, however, form the 

foundation of the Progress Triangle and support the substantive dimension. The 
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positioning of the procedural and relationship dimensions denotes their supporting role— 

they often form the base of conflict situations. Their positioning around the substance 

dimension in the Phase-Vision Map is intended to similarly represent these ideas.  
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Figure 15. The Phase-Vision Map with guidance questions added

What are the 

broad issues in 

the conflict 

situation? 

Where is the 

tension in the 

conflict 

situation? 

What are 

solutions to the 

conflict situation; 

what is the vision 

for its future? 
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6 DISCUSSION 

 This section builds off of the results to complete the Phase-Vision Map of the 

aggregate-agriculture-environment conflict, which helps frame key points of discussion. 

Connections between the issues and dynamics in the conflict situation and reclamation 

are explored to determine the barriers to enhancement reclamation of floodplain 

aggregate pits in the Valley. Subsequently, recommendations are given to minimize such 

barriers.   

 

6.1 Phase-Vision Map of the aggregate-agriculture-environment conflict    

Results from the conflict situation and reclamation were considered together to 

complete the Phase-Vision Map (Figure 16).  

  

Using the Phase-Vision Map 

 Once the Phase-Vision Map is completed, the intervener may begin analyzing the 

data by creating connections between the different dimensions and phases. Consideration 

should be given to issues and dynamics present among all groups and those discussed 

primarily by a single group. Recommended solutions should also be compared against the 

central issues and dynamics. 

The role of the intervener(s) is crucial in this process— particularly if in-depth 

interviews have been conducted. As stated by Herbert Rubin, “Qualitative interviews let 

us see that which is not ordinarily on view and examine that which is often looked at but 

seldom seen” (2011). Interviewers have the opportunity to explore conflicts from 

numerous perspectives and are also privy to candid information that may not be shared 

during a stakeholder meeting or occasion when others are present. This high level of 

access to the conflict allows the intervener to interpret the Phase-Vision Map.  

The following questions may help guide assessment of the Phase-Vision Map: 

 

 What are the most prevalent: 
 

o Dimensions? 

o Issues and dynamics? 
 

 Establishing connections: 
 

o Which dynamics are connected?  
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o Which dynamics drive others? 

o Are there any “lynchpin” dynamics (i.e., dynamics that are frequently 

connected to others)? 

o What are the outcomes of these connections (i.e., what role do they play)? 
 

 Group patterns: 
 

o Are there certain issues, dynamics, or solutions attributed to a particular 

group(s)? 

 Does their absence from other groups play a role? 

o Are there discrepancies within groups? 
 

 Solutions/recommendations: 
 

o Are the solutions/recommendations in agreement with prevalent 

dimensions, issues, and dynamics? 

o What capacity is there to achieve the solutions/recommendations? 

 What are barriers to the solutions/recommendations? 

 Which dynamics are flexible and which are fixed? 

o Are there any solutions/recommendations that address both the conflict 

situation and solutions of interest? (Optional) 

 



 

 

85 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                     Figure 16. The completed Phase-Vision Map of the aggregate-agriculture-environment conflict.   



 

 

86 

6.2 Barriers to enhancement reclamation 

 This section assesses the completed Phase-Vision Map and reflects on barriers to 

enhancement reclamation of aggregate pits in the Valley. Of the concepts presented, the 

“us” versus “them” mentality is the greatest barrier to enhancement reclamation. 

Therefore, some sections exclusively focus on drivers of, and solutions to, the conflict 

situation without mention of reclamation.  

 

6.2.1 Geography of the Valley resources  

Overlapping finite resources 

 The geography of the Valley resources creates the foundation for the aggregate-

agriculture-environment conflict, displayed in the Issues Map (see Figure 2). As many 

researchers have concluded, access to, and control over, finite natural resources are 

important driver of conflicts (Choucri & North, 1975; Gleick, 1993; Homer-Dixon, 

1991). Both access to, and control over, the Valley resources are difficult to obtain for all 

groups in the conflict, and population projections for Oregon predict that the situation 

will only get more difficult because demand for both agricultural production and 

aggregate will increase (Achterman, et al., 2005; Western Governor’s Association 

Report, 2006). The non-renewable and limited nature of these resources increases 

pressures parties feel to obtain or protect them, and has also encouraged parties to 

challenge one another over land use decisions. Farmers in particular feel such pressures 

because, as one interviewee said, “Agriculture doesn’t have alternatives because we’re 

soil dependent” (190_010). This heightened sense of conflict from agricultural 

representatives is consistent with broader findings by Humphreys (2005), who found a 

positive correlation between the agricultural dependence of a region and likelihood of a 

natural resources conflict. 

There is also little hope of respite from regions out of the Valley. As reported by 

interviewees, the geography of the state dictates that both floodplain aggregate and high-

quality farmland come from the Valley. Little high-value aggregate can be mined from 

the coast, is it not yet economically feasible to transport floodplain aggregate east of the 

Cascade Range, and agricultural soils are poorer outside the Valley as well. 



 

 

87 

 Furthermore, resources conflicts have been shown to contribute to conflict 

situations in general. The United Nations stated in a report on extractive industries and 

conflict, “Environmental factors are rarely, if ever, the sole cause of violent conflict. 

However, the exploitation of natural resources and related environmental stresses can be 

implicated in all phases of the conflict cycle” (United Nations, 2012). Therefore, 

although the Valley resources themselves are not the sole drivers of the conflict, 

competition or disagreements over their management can sustain and escalate conflict. 

Therefore, it is important to address the role of finite resources themselves in conflict and 

strategies to alleviate tensions and avoid escalation.  

The most common solution proposed to alleviate geographic issues was to mine 

aggregate outside of the Valley. This suggestion is limited by the economics of aggregate 

because transportation costs dictate how far materials can be sourced from the market. 

Therefore, this study recommends an analysis be conducted to evaluate the  

viability of using alternative modes of transportation to move aggregate. Currently, trucks 

are most commonly used. However, barging aggregate materials from Central and 

Eastern Oregon down the Columbia may be a viable alternative. 

 

Pit depth and available fill 

 Most of the spatial geographic issues at play between the Valley resources are 

fairly plain; however, pit depth is often overlooked. Conflict situations are multi-

dimensional and the third dimension of aggregate mining is key to understanding both the 

conflict situation and reclamation in the Valley.  

Different geographies and priorities encourage either shallow or deep pits. First, 

the size of an aggregate deposit dictates pit depth. Aggregate deposits are deeper and 

thicker near Salem and Eugene; they are shallower near Corvallis. Second, group 

priorities dictate depth preference. Farmers prefer deeper pits because less farmland is 

disrupted. Miners also prefer depth over breadth because it reduces the number of 

necessary permits, therefore reducing costs and time spent finding new resources and 

permitting. Consultants with an interest in reconnecting old aggregate pits to the 

Willamette River, however, preferred shallower pits no deeper than the thalweg. Deep 

pits in close proximity to the river (e.g., within the 5, 10, or 20 year floodplain) present a 
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greater threat of pit capture and avulsion. Furthermore, if these sites are to be later 

reconnected to the river, they must be filled at least to the elevation of the thalweg. 

Generally: the deeper the pit, the more fill that is required, and the more costly the 

project. Therefore, geography and priorities both play a role in dictating the depth of an 

aggregate pit, which is the greatest physical barrier to enhancement reclamation and will 

be revisited throughout this discussion, because it is connected to numerous dynamics.  

In terms of geography, deeper pits limit the potential of reclamation to 

development, habitat, and farmland. The amount of clean fill material is limited and also 

not considered cost-effective to transport beyond the minimum distance required for 

disposal. Therefore pit geography is strongly connected to priorities and economics. It is 

also the greatest substantive barrier to reclamation because (1) more groups prioritize 

deep pits over shallow, (2) there are strong economic incentives for the aggregate 

industry to dig past the thalweg, (3) rules and regulations mandate deep pits, and (4) fill 

material is limited.   

 Although there are significant physical barriers to reclamation and competition for 

land access is high in the Valley, the majority of interviewees’ opinions about 

reclamation were positive. Farmland conversion disagreements aside, the majority of 

individuals from all parties felt that the finite amount of the significant resources 

increased the necessity of enhancement reclamation projects. For example, the limited 

miles of riverfront habitat increased the value of reclamation projects because they 

restored these diminishing resources. Therefore, there is also a disconnect between the 

perceived value of reclamation and its occurrence.  

Enhancement reclamation projects can alleviate some land use pressures in the 

Valley by establishing secondary uses to farmland or habitat, however such projects are 

seldom undertaken. To encourage enhancement reclamation projects, groups in the 

aggregate-agriculture-environment conflict in the Valley are encouraged to establish 

partnerships that capitalize on the range of abilities and areas of expertise available. 

Specifically, partnerships between the aggregate and constructions industries should be 

explored. When conditions permit, trucks could bring aggregate material to a 

construction site, and transport available clean fill to a pit for reclamation on the return 
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trip. Partnerships between the aggregate industry, environmental consultants, and farmers 

should also be pursued that capitalize on the unique skills, knowledge, and equipment of 

each group. For example, aggregate operators should execute large-scale land alterations 

because they have the appropriate machinery and skills, whereas e.g., an ecologist creates 

an integrated landscape plan. However, not all conditions will be ripe for enhancement 

reclamation and opportunity costs of various projects must be taken into consideration. 

 To encourage more sites that are suitable for enhancement reclamation, the rules 

and regulations governing minimum extraction depth would need to be amended. It is 

recommended that a caveat be added to the rules and regulations that would make 

shallow mining permissible if, and only if, the site will undergo full enhancement 

reclamation following pit closure. A time within which the site must be reclaimed should 

also be a condition for such an operation to address concerns about extensive pit duration.  

 

6.2.2 The “us” versus “them” mentality 

The geography of the Valley resources sets the stage for the aggregate-

agriculture-environment conflict. However, the pervasive “us” versus “them” mentality 

that is assumed by many individuals is the key barrier to reclamation because it 

exacerbates the majority of issues and dynamics in the conflict situation.  

 Interactions among individuals and groups are often based on relationships, 

where positive relationships foster collaboration, and negative relationships limit it. 

Therefore, poor relationships can not only prolong and worsen natural resources 

conflicts, but they can also decrease the chances of realizing a collaborative solution like 

enhancement reclamation. Therefore, because adversarial relationships negate 

collaborative communication, the pervasive “us” versus “them” mentality is suggested as 

the greatest overall barrier to enhancement reclamation in the Valley. This finding is in 

agreement with research on social capital, which, as defined by Pretty (2003), can be 

measured by four intergroup features: (1) trust, (2) reciprocity and exchanges, (3) 

common rules, norms, and sanctions, and (4) connectedness in networks and groups. 

High levels of social capital reduce interpersonal transaction costs (e.g., increased 

cooperation and reciprocity) and vice versa— low social capital increases transaction 

costs (Pretty, 2003). 
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Results of this research suggested that social capital among stakeholders in the 

aggregate-agriculture-environment conflict is low. First, there is little trust between, and 

in some cases, within groups. Second, reciprocity is absent outside of exceptional 

examples where enhancement reclamation has already been established. Third, although 

rules and sanctions are identical among parties, not all parties perceive them as fair or 

equally applied to all cases— norms are similarly perceived as unequal, which can be 

seen through interviewee perceptions that other groups and individuals hold entrenched 

views. Lastly, intra-group connections and networks are stronger than inter-group 

connections and networks, which detract from overall social capital in the Valley. This 

can be seen by the numerous dynamics (representing all dimensions) that drive and 

strengthen the “us” versus “them” mentality (Table 10). Permitting disagreements, 

politics, power, access to the issue, lack of agency coordination, conflicting knowledge, 

data, personal values, entrenched views, priorities, lack of trust and respect between 

groups, are all perceived negatively, thus exacerbating the “us” versus “them” mentality. 

 

Table 10. Dynamics driving the “us” versus “them” mentality 

Dynamics connected 

to the "us" versus 

"them" mentality 

Situation 
Groups 

involved 

Politics, power, 

permitting, trust 

Aggregate industry perceived as using power 

to influence decision makers; permitting 

perceived as biased towards aggregate 

industry, aggregate and agriculture coalition 

behaviors 

Aggregate, 

agriculture 

Coordination 

Resources agencies do not coordinate 

respective permits; can alter or stop mine plans 

in progress 

Aggregate, 

government 

Conflicting knowledge, 

data, trust 

Beliefs that aggregate miners do/do not dig as 

deep as possible; lack of public aggregate data 

furthers this 

Aggregate, 

agriculture, 

environment 

Personal values, 

entrenched views 

Individual identities, values, and priorities 

perceived as "entrenched" views 

Aggregate, 

agriculture, 

environment, 

government 
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Power, politics, permitting, and trust 

 Decision makers have the greatest ability to influence the permitting of aggregate 

mines because they rule on which get permitted and which do not when a legal conflict 

arises. However, the aggregate industry is perceived as having the most power among 

groups. These power relationships between the aggregate, agricultural, and consulting 

industries can be characterized as unbalanced dependent relationships, which are defined 

by asymmetrical dependence of parties where the more powerful party has greater 

freedom and ability to impose conditions on the more dependent party (de Wit & Meyer, 

2010). While much of this is due to their wealth and size, it is also due to the coalition-

forming behaviors that other groups— particularly farmers— perceive. In this context, 

coalition forming is defined as common positions held by individuals within groups. One 

perception is that the aggregate industry uses its power to manipulate the permitting 

process (e.g., financially supporting county commissioners and touting rules and 

regulations that favor aggregate mining as compromises) to mine on high value (Class I 

and II) farmland. Other key perceptions include that the aggregate industry does not care 

about farmland conversion and does not want to resolve conflicts because the current 

system works in their favor. For example, one farmer, after stating they would willingly 

work with the aggregate industry, followed up saying: 

 

But working with them doesn’t mean— Well they’ve got to 

be willing to change something. And they’re great on 

regulations if they have no meaning, and that’s what’s 

happened here now. (190_013) (Emphasis added). 

 

These perceptions are common among agricultural interests, and exist at varying 

degrees. Farmers frequently discussed the unsatisfactory crafting of current aggregate 

permitting rules on prime farmland. As one agricultural representative said: 

 

We had come to a point where we had narrowed it down to 

alternatives to only prime and class I and II soils, not all the 

high value soils or whatever. And we thought we had the 

aggregate industry getting there, then at the last minute they 

backed off and went back to their entrenched position. 

(190_010)  
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 This example was frequently noted among farmers and was the main driver of the 

perception that the aggregate industry is not willing to collaborate or cooperate. 

Interestingly, some behaviors and statements made by farmers indicate coalition-

forming behaviors within their group, too. In particular, statements by farmers that 

mining companies are not reaching maximum permissible depths may be due to an 

agricultural coalition-mindset. All representatives from the aggregate industry renounced 

these claims on the grounds that it would not be economically sound to recover only part 

of a deposit. Furthermore, farmers did not provide specific data to back their claim. One 

noted that Light Detection and Ranging (LiDAR) data had been used to procure some 

information on depth; however, LiDAR data collected using the proper band (green, 

532nm) to penetrate water has not been collected in the Valley. Therefore, these opinions 

are likely based off misinformation, but are commonly accepted due to agricultural 

coalition behavior.  

The aggregate industry demonstrated coalition behaviors as well. Mainly, the 

industry tended to group famers into “reasonable” and “unreasonable” categories. Those 

in the latter group were generally individuals who were active in the conflict. An 

aggregate representative referenced one individual as the industry’s “nemesis.” 

Therefore, coalition behaviors in the aggregate group have resulted in the perception that 

only a small, particular group of farmers are deeply concerned about aggregate mining in 

the Valley and they are the drivers of conflict.  

The structure of rules and regulations about aggregate mining in the Valley foster 

this by allowing high individual access to the issue, defined as the ability of an individual 

or group to directly influence the outcome of a situation. This is reflected in the “one man 

monkey wrench” code applied to the data. For example, groups and individuals have the 

ability to delay or cause the denial of a permit given the current structure. While this can 

be perceived as either positive or negative depending on one’s priorities and the ultimate 

result of a case, it heightens perceptions of “us” versus “them” and has lead some 

aggregate representatives to perceive conflicts as natural, or, “Just part of the job.”  

  

Coordination 

 Lack of coordination between agencies can exacerbate the “us” versus “them” 
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mentality between the aggregate industry and government representatives because poorly 

timed permits can greatly increase costs for the operators. In particular, a DOGAMI 

Operating Permit may be given prior to the issuance of permits by other natural resources 

agencies. If another agency requires a permit after the Operating Permit has been issued, 

miners may be forced to alter their plans, regardless of how much progress had been 

made. This can frustrate aggregate operators by increasing operating costs. It can also 

lead to perceptions that agencies only care about the respective natural resources agency 

legal mandate.  

 

Conflicting knowledge, data, and trust  

 Differing knowledge about the quality of aggregate based on location, depth of 

aggregate pits, viability of farmland reclamation, and importance of the effects of 

aggregate mining on agriculture also sustain the “us” versus “them” mentality. First, the 

stark contrast in perspectives between the aggregate and agricultural industries about the 

depth of aggregate mines fuels mistrust for farmers because it makes them feel miners 

have options that would allow for less loss of farmland. Lack of publicly available data 

about the aggregate industry mining techniques and aggregate processing furthers this as 

well. The aggregate industry is highly competitive and therefore data is protected. The 

unequal access to information can make other groups feel that the aggregate industry is 

withholding or hiding information. 

 Views and information about the effects of mining on agricultural communities 

also harm intergroup relationships. Farmers feel that aggregate mining is a great threat to 

farmland in the Valley, while individuals from other groups stated otherwise. Farmers 

further noted that it is not just the pure acreage lost, but also the long-term impacts on 

farm communities that are problematic. Much of the discrepancy is due to an economic 

analysis that concluded the costs of banning new aggregate mines on high-value farmland 

would likely be much greater than gains from protecting the farmland due to increased 

aggregate transportation costs (Jaeger, 2006). Multiple interviewees addressed this report 

during interviews. Farmers who were interviewed delegitimized the report. Some claimed 

it was poorly peer-reviewed, despite the fact that the analysis was published in a peer-

reviewed journal. Others interviewees claimed that it did not take into account loss of 
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agricultural land and community characteristics over time due to aggregate mining and 

other external forces (e.g., housing development). Interviewees outside of the agricultural 

community who brought up this study did not focus on its possible shortcomings. This 

created a breach in “common knowledge” between groups that specifically encourages 

the “farmers” versus “them” divide.  

 Individual opinions also varied in terms of whether or not reclamation to farmland 

was possible or a potential solution to alleviate tensions. When farmers negatively view 

farmland reclamation, they see no solution outside limiting or eliminating aggregate 

mining on high-value farmland. This strategy results in legal battles over permitting and 

agricultural individuals who cause the aggregate industry to feel that it is “aggregate” 

versus “farmers.”  

 

Personal values and entrenched views 

 Individual identities also strongly contribute to the “us” versus “them” mentality. 

Individuals who work in natural resources often feel personally connected to the land and 

their work. Farmers in particular have been cited in the literature as having high 

productivity-based identities (Burton, 2004; Chouinard, 2008). Individual identities also 

create bonds between those with similar interests. This brings those within groups closer, 

encourages coalition forming, and can exclude others. External parties often portray 

others’ identities and values as “entrenched views,” which hold connotations that they are 

not willing to cooperate, listen, or collaborate. 

 

Perceptions  

While all of the aforementioned concepts make the situation ripe for the “us” 

versus “them” mentality, how they are perceived exacerbates it most. All parties in the 

conflict have their own priorities. Farmers prioritize minimizing farmland conversion; 

aggregate industry personnel prioritize economic efficiency of operation; consultants 

prioritize the conservation and restoration of river habitat; and government 

representatives prioritize balanced management of natural resources and ensuring 

adherence to rules and regulations. The reality that parties have different needs does not 

add to the conflict— the dominant perception that their priorities are incompatible does. 
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The United Nations (UN) stated about natural resources management that, “Conflict 

arises when two or more groups believe their interests are incompatible” (United Nations, 

2012). How some perceive regulatory agency priorities is a good example that 

demonstrates how these priorities contribute to the conflict.  

Regulatory agencies are tasked with the management of particular resources (e.g., 

aggregate, farmland, or fish) and therefore make decisions based on the management of a 

particular resource. The focus of agencies on their respective resource can create the 

perception that regulators have a “one-track mind” to those outside of a management role. 

For example, this can be seen in one farmer’s perception of DOGAMI: “They feel that 

their purpose is to make sure that there’s a cheap source of aggregate. That destroys 

farmland so be it” (190_013). Therefore, perceptions of priorities can lead individuals to 

assume other groups are “against” them.  

This was also seen between the aggregate and agricultural industries. The 

aggregate industry prioritizes sourcing local aggregate and strictly following rules and 

regulations to maintain economic efficiency and avoid a lawsuit. However these priorities 

infringe on farmland, which has lead to farmers to feel like the aggregate industry is 

against them. One farmer said, “We’re just the little farmers out here going up against 

these big giants” (190_013). Ultimately, priorities dictate actions, which fuel emotions 

and conflict.  

Furthermore, how individuals perceive outcomes of particular events in the 

conflict plays a role in the continuance of the “us” versus “them” mentality. For example, 

when a conflict occurs over farmland conversion to an aggregate pit, farmers and miners 

may fight to “win” the land, which can be seen in the discourse. As stated by one 

agricultural interviewee referencing such a land use case, “We actually won the one in 

Eugene, but if we held it again today we would lose it because the county commission 

has swung the other way” (190_011; emphasis added). The notion of winners and losers 

in aggregate conflicts is not unique to the Willamette Valley. Research on the community 

debate surrounding mine permitting conducted in the Midwest showed a similar trend. 

Campbell and Roberts (2010) noted in their study that pro- and anti-mining parties did 

not communicate with one another, but rather focused their efforts trying to win over 
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neutral parties within the community. The perception that some win and others lose, 

primes parties to interpret other situations similarly. Simply stated, parties are primed to 

perceive other groups negatively because they believe their priorities are incompatible. 

These findings are also reflected in a Colorado study that found parties with different 

cultural attitudes toward land management are often at odds with one another (Arbogast 

et al., 2000).  

 

Increasing social capital in the Valley 

 To increase social capital among stakeholders in the aggregate-agriculture-

environment conflict, both formal communication strategies and the pursuance of 

enhancement reclamation projects are recommended.  

 The creation of formal communication channels can increase the connectedness of 

groups and networks in the Valley, thus building social capital. Communication should, 

however, be managed by a neutral third party to ensure fair process. 

 Enhancement reclamation projects are recommended because they have the 

potential to increase trust, as well as reciprocity and exchanges. For example, Arbogast et 

al. found that thoughtful reclamation can improve future land use management. It was 

stated that, “If a community has a sense of need for the reclamation end-use, approval for 

mining has a better chance” (Arbogast, et al., 2000). Interviewees echoed this in the 

Valley as well. Reclamation has the potential to alter perceptions that different group 

priorities are incompatible if reclamation is used to provide for the interests of multiple 

parties. This notion was clearly addressed by one agricultural interviewee discussing 

farmland conversion and reclamation: “If they [the aggregate industry] were reclaiming 

back to farmland it would be kind of hard to complain about that” (190_013). Therefore, 

pursuing mutual gains— as seen in the successful enhancement reclamation examples— 

could alleviate tensions overall by lessening notions of “us” versus “them," and shifting 

focus to win-wins. As stated by one interviewee, "I think that reclamation projects do 

offer an opportunity to change some of those perceptions and get everybody thinking, 'It's 

a new day,' here" (190_018). 
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 Specific recommendations include, (1) the creation of a forum, (2) a stakeholder 

work group similar to the Oregon Consensus group, and (3) the identification of 

reclamation partnerships, and (4) the development of reclamation guidelines.  

 First, a forum overseen by a neutral third party could build social capital by 

increasing communication between stakeholder groups. Such a forum ought to be used to 

anticipate conflicts and discuss them before their escalation to legal action.  

 Second, the formation of a stakeholder group similar to the Oregon Consensus  

group ought to occur and environmental consultants should be invited. This meeting 

should include site visits to farms and aggregate sites to address conflicting knowledge 

between groups about e.g., pit depth and effects of farmland conversion. An important 

addition to this recommended stakeholder meeting is a predetermined alternative solution 

that will come into effect if groups cannot reach a resolution.  

 Third, specific potential reclamation partnerships should be identified to the 

individual operation, farm, or site-level. 

 Fourth, reclamation guidelines should be developed to aid groups and individuals 

in the reclamation process. The Nature Conservancy has developed a beta-version 

decision support tool (DST) to determine the suitability of an aggregate site for 

restoration. The value of a decision support tool or prioritization of pits to be reclaimed 

has also been acknowledged in the literature. Pavloudakis et al. (2009) proposed a spatial 

decision-support system (SDSS) to help determine the optimal reclamation strategy based 

on unique site characteristics, including land use (similar to Oregon’s zoning) and social, 

technical, economic, environmental, and safety criteria. This model should be fully 

developed and tested using numerous sites as case studies.  

 

6.2.3 Economics 

 The economics of aggregate are another significant barrier to reclamation in the 

Valley. They fuel the conflict at a basic level because the aggregate industry prioritizes 

economic efficiency, which means mining aggregate close to the market. In the Valley, 

high-quality aggregate is overlain by high value soils, and prime salmonid rearing habitat 

completes the trifecta of the soil-rock nexus. The economy at large also has implications 

for enhancement reclamation. Fill material is often required for enhancement 



 

 

98 

reclamation. Demolition sites are prime sources of uncontaminated fill material. 

Therefore, when an economic downturn occurs, construction rates and fill availability 

drop. Additionally, operations at a single pit can last from months to decades depending 

on demand and quantity of the aggregate resource. When demand is low, pits can remain 

stagnant for years, stalling reclamation. As a consequence, enhancement reclamation 

directly depends on the strength of the economy. Finally, the cost to transport fill material 

is also a barrier to enhancement reclamation. Spent pits can require many tons of fill 

material that is very costly to move. The limited quantities of material in addition to 

costly transportation would make some projects unrealistic due to low cost-benefit ratios.  

 Reclamation or restoration projects are costly. Conditions are rare for successful 

enhancement reclamation, and even when they are present, processes must be carefully 

planned out between multiple parties, which require extra time, planning, expertise, and 

money. River reconnection projects are more common than farmland enhancement 

reclamation; however, these projects are also costly. Large projects often require millions 

of dollars to acquire the land, plan, and provide labor and materials.  

The complicated and sometimes convoluted rules and regulations can also add to 

reclamations costs in terms of time and be a barrier to enhancement reclamation. The 

high number of authorities involved increases permitting time, required permits include 

assessment fees (e.g., a biological assessment), uncoordinated agency permits can result 

in costly alterations in mine plans, and lawsuits can be a threat at each stage. These 

increased costs can deter operators from pursuing more extensive reclamation plans or 

altering a existing permits. Therefore, the current structure of rules and regulations can 

counteract enhancement reclamation goals in some circumstances by increasing costs in a 

variety of ways.  

Enhancement reclamation projects also have associated risks. There are few 

examples of successfully reclaimed aggregate pits, meaning there are limited examples to 

guide others considering such projects, which further raises the costs and limits the 

occurrence of enhancement reclamation projects. This finding is in agreement with a 

recent study that identified the lack of specific technical guidelines as a barrier to 

voluntary reclamation (Botta et al., 2009). 
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Three recommendations address the economic barriers to enhancement 

reclamation: (1) pursing grants and funding, (2) a comprehensive review of state and 

federal rules and regulations, and (3), the investigation of a tax or incentive program. 

First, due to the high financial costs of enhancement reclamation projects, groups 

should pursue state and federal grants. In both successful enhancement habitat 

reclamation examples, external funding was a large factor in their success. In particular, 

the Bonneville Power Administration Mitigations funds should be considered for projects 

that will improve salmonid habitat in the Columbia River Basin.  

Second, a comprehensive review of state and federal rules and regulations should 

focus on improving coordination between agencies to reduce time costs and create more 

holistic reclamation from the onset of planning reclamation during the permitting process.  

Third, although an uncommon solution among interviewees, three did propose a 

severance tax be imposed. Revenue from this tax could either subsidize transportation 

costs or be applied to enhancement reclamation projects. A study on the viability of such 

a tax in Oregon would be beneficial and is recommended. Currently Alabama, Alaska, 

New Mexico, Ohio, West Virginia, and Wyoming sever aggregate materials. The history, 

procedures, and outcomes in these states (particularly western states) should be consulted 

in conjunction with an Oregon-focused study.  

More frequently, interviewees recommended incentivizing enhancement 

reclamation. This study also recommends that such strategies be considered. Examples 

include tax breaks based on level of enhancement reclamation and early bond release if 

reclamation is coordinated with a consulting group. 

 

6.2.4 Decision space, knowledge, awareness 

 Reclamation decision space mainly rests with landowners (commonly aggregate 

companies or individuals leasing land to aggregate miners, sometimes farmers). 

Therefore, the priorities of these individuals and their knowledge and opinions about 

reclamation are key considerations. Priorities will primarily influence the shape that 

reclamation takes. If a landowner wants to recreate farmland following aggregate 

extraction or highly values wetland habitat for endangered species, these ideas will direct 

planning efforts from. However, knowledge about potential reclamation projects can limit 
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options. For example, the low awareness and conflicting knowledge about farmland 

reclamation could keep a landowner from pursuing this type of enhancement reclamation 

if they are unaware or believe it is impossible. Furthermore, landowner opinions about 

the viability of projects could be a barrier. The pervasive “us” versus “them” mentality 

can also stretch to landowners. If a landowner envisions an enhancement reclamation 

project that would require the coordination of multiple groups, such a project could be 

perceived as unmanageable due to the poor relationships between groups. However, it 

also follows that greater levels of awareness and understanding or belief in the 

collaborative potential of groups could stimulate enhancement reclamation projects 

spurred by landowners.  

 Therefore, this study recommends that "conflict champions" and "reclamation 

champions" be celebrated to increase understanding and awareness. There is conflicting 

knowledge whether or not farmland reclamation can be successful, yet there are examples 

clearly showing it can be, given the right conditions. Conflicts are commonplace and 

even expected between aggregate, agricultural, and environmental groups, although there 

are also examples where their partnerships yield economic and social benefits. These 

positive examples exist, yet are not the stories most commonly heard. Therefore, a shift 

in focus— and ultimately mindset— is in order. Utilizing champions has been shown to 

be effective in improving the management of natural resources (e.g., see Olsson & Galaz, 

2009). Successful enhancement reclamation projects ought to publish both initial and 

final reports that include lessons learned and recommendations for future projects. Such 

publications can decrease risk for others, potentially encourage funders, and increase 

interest in enhancement reclamation projects.  

Champions in the conflict situation also ought to be celebrated to increase social 

capital. Unique partnerships and examples demonstrating group collaboration can 

improve public perceptions and encourage other future partnerships. There are already a 

number of successful and well-respected champion individuals and groups in the 

aggregate conflict in the Valley. This study recommends that the stories of these 

individuals are celebrated and shared.  
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7 CONCLUSIONS 

 This concluding section provides an overview of research objectives and 

outcomes, summarizes recommendations using the Phase-Vision Map, notes avenues for 

future research, and addresses the broader implications of this project.  

 

7.1 Research outcomes  

 This study was the first in a decade to revisit the aggregate-agriculture-

environment conflict in the Valley, and built upon the 2004 Oregon Consensus 

stakeholder group, which ceased its work at the end of 2006. For this study, intake was 

completed through one-on-one interviews with key stakeholders in the Valley and 

included environmental consultants as a participant group, which are elements unique to 

this research. The utilization of one-on-one interviews allowed access to candid 

information and opinions that may not have been shared with other individuals present. 

Additionally, the inclusion of environmental consultants added a new perspective on the 

conflict that was not explored during Consensus group meetings. This study also offers 

the first in-depth examination of reclamation as a solution to the aggregate-agriculture-

environment conflict in the Valley. Reclamation was discussed by the Consensus group, 

however it was not a topic of great focus. This was likely due in part to the omission of 

environmental consultants.  

In addition to achieving these outcomes, this research also addressed its primary 

objectives: (1) identify barriers to enhancement reclamation in the Valley, (2) identify 

solutions to increase its frequency, (3), develop a conflict assessment framework that 

visualizes a conflict through time and can explore a particular solution. In the pursuit of 

identifying barriers to enhancement reclamation, this study also yielded a detailed 

summary of key concepts in the aggregate-agriculture-environment conflict, in terms of 

both the conflict situation (Sections 4.1 & 4.2) and reclamation (Sections 4.3 & 4.4). 

Lastly, this research served as a case study for the initial application of the Phase-Vision 

Map. Researcher recommendations are summarized in Figure 17 and offer a 

"Reclamation-Vision" for the Valley. 
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                      Figure 17. A "reclamation vision" for the Valley.
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7.2.1 The future vision for enhancement reclamation in the Valley 

 Primary researcher recommendations were used to populate the third phase of the 

Phase-Vision Map, called the "Reclamation Vision." The dashed line in the final phase 

represents equality among the three dimensions, because it is recommended that 

procedural and relationship concerns be equally considered in the future management of 

the conflict. 

 

7.2 Future research 

 There are numerous opportunities for future research to build off of this study.  

 First, this is the first application of the Phase-Vision Map and future studies may 

apply it to different conflict situations- within, or outside of natural resources. 

Furthermore, the Phase-Vision Map was created to be a practical tool, so it would be best 

evaluated based on its utility in conflict management situations. Therefore, it could be 

used in a stakeholder meeting (e.g., similar to the Oregon Consensus group) to aid parties 

in the creation of their own “future vision” for the given conflict.  

The issues dimension of the map in particular includes broad concepts that are 

applicable to many conflicts (e.g., trust, economics). Future studies may address the 

potential of creating a standard index of issues to help guide the intervener.   

 Second, these data could be integrated into a site suitability tool to help assess 

enhancement reclamation potential. Social and interpersonal factors in particular may be 

drawn from this research to note where relationships exist between individuals and 

groups, and how such relationships may help or hinder reclamation goals.  

 Third, because research on enhancement reclamation in the Valley is very limited, 

feasibility studies on the viability of any of the listed recommendations is a ripe area for 

future research. Network analyses demonstrating existing social connections between 

groups would direct partnership efforts. An economic analysis of alternative 

transportation options for aggregate would provide insight into the feasibility of acquiring 

greater sums of aggregate outside the Valley. A case study demonstrating the cost to fill a 

spent aggregate pit would provide a model for others interested in similar projects. 

Potential feasibility studies building on this research are only limited by the imagination.  
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7.3 Broader implications 

Those who intervene in natural resources conflicts have an array of tools and 

frameworks from which to choose— the Phase-Vision Map is now among those options. 

It brings the main elements of a conflict together, visually organizes them using a new 

style, and is intended to play a role in the exploration of a specific solution(s) to a 

complex, multi-stakeholder conflict. Interveners can tailor research questions to target a 

particular strategy (e.g., enhancement reclamation) and adapt data collection and 

organization as necessary (e.g., the division of conflict situation and reclamation 

characteristics). Moreover, the Phase-Vision Map can be used in conjunction with the 

Progress Triangle and (or) other conflict assessment frameworks to analyze both the 

progression of a conflict through time, as well as its current intervention suitability.   

While the data distribution and sampling size of this study are less than ideal, the 

results of qualitative studies such as this may be most useful when transferred to other 

relevant situations. Therefore, although this research is not representative of natural 

resources conflicts at large, or even other mining-related conflicts, it can be compared 

against other circumstances where different groups compete for natural resources.  

Overall, this work may be considered within the body of natural resources conflict 

case studies. Such studies provide opportunities for comparison, planning, and 

inspiration. Other mining-related natural resources conflicts may do well to compare their 

situation against that in the Valley to determine similarities and differences. Such 

similarities and differences can aid future management and planning decisions, based on 

what worked well, or not, in the Valley. Finally, innovative solutions and stories of 

champions can be shared among researchers, practitioners, and stakeholders; case studies 

can spark new ideas, too.  

The aggregate-agriculture-environment conflict is complicated, difficult, and 

long-standing. However, it has reached the critical "Future Vision" phase and may be ripe 

for resolution soon. As one interviewee put it, "I think there's going to be more agreement 

between the farmers and the aggregate folks. I haven't seen what that looks like exactly, 

but they seem tired of fighting." 

 



 

 

105 

8 PostScript 

 One of my committee members wisely suggested I write a reflection on my thesis 

journey. This is my attempt to summarize key lessons learned and standout memories 

now that I’m a few weeks removed from the experience.  

  

Project creation 

 I believe the birth of one research project will never be like the birth of another— 

and my first was a little rough. I came into graduate school with a very, very minimal 

understanding of real-world research and was under the impression the direction would 

be very clear and understandable. However, once I started (charging) down a path a 

couple months into school, I found myself feeling as though I’d jumped into a hall of 

mirrors. Sometimes my intent and path was clear. I knew what I wanted to do, who I 

wanted to talk to, what papers to read, and had to-do lists in my head of what to do next. 

Other times, my project seemed out of proportion; I would know something with 

certainty one day, but the next, it was flipped on its oversized head. It remember feeling 

this inversion from certainty to panic and doubt often during my first year. But I also 

distinctly remember when the constant mood swings stopped. 

 The first plan for my research did not work out and it was time to move to Plan B. 

What’s Plan B? I didn’t have a Plan B. I don’t remember how long it was between 

realizing I needed to shift gears and actually pushing in the clutch (so to speak), but I 

remember sitting down in my bed with a pad of blank paper and writing about what 

interested me then: aggregate pits. Two hours of sketching, writing, thinking, and feeling 

lead me to a question that stuck with me from then until my defense: why are aggregate 

pits not reclaimed to something better? The turning point between inversion and 

steadiness for me was honing in on a question I identified with and had fully explored. Its 

wording and framing changed a lot along the way, but its essence was the same.  

 While now I believe that the twists and the turns are all part of what make a 

research project whole at the end, if I could go back now I would advise myself to focus 

on the question itself early on. I would recommend trying to answer the question using 

the literature and trying to understanding it from as many frames of reference as possible. 
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Mastering the question was step one for me toward feeling grounded and confident in 

research. 

 

Interviewing and coding 

 Interviews at the beginning were different from interviews at the end of the 

process, which was particularly frustrating while I was analyzing my data. However, 

being a little ways removed from it all now I sleep easier knowing I hit all the same 

points and themes with each interviewee. For example, later in the process I asked 

different follow-up questions and earlier I asked more background, but I know that my 

interview questions were true to my overall research question. The differences were 

subtle in the grand scheme of things, and I view them as some of the necessary twists and 

turns that made the research complete. There is still a (admittedly, perfectionist) part of 

me that would like to go back and redo all the interviews now with my current knowledge 

and understanding, but I don’t think I could stomach the coding again.  

 Coding. That was the worst part of this research project. There are two pieces of 

advice I wish I could give my past self in terms of coding. (1) Record the number of 

hours you spend coding. You are going to do so a ton and you will want to be able to 

quote the number of hours. Just trust me. (2) Measure twice, cut once. By that I mean 

spend twice as long (or more) organizing and planning your codes on the front end rather 

than diving in head first. I went back and recoded all of my transcripts, start to finish, 

because I did a poor job of this early and my codes were not organize in a manner so I 

could make graphs. Think about what kind of graphs you may want to create, how many 

sub or “child” codes you are going to use (if any), and how you want to organize 

overlapping codes. 

 

Writing 

 Ironically, writing was more about reading for me. This was mainly in two ways: 

(1) literature and (2) editing. Finding and citing appropriate literature was a large task and 

one that I wish I had done a better job of earlier on. I found myself stressing during the 

writing phase that I was spending too much time reading articles I should have read and 
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summarized earlier. This is a huge and practical piece of advice for all researchers and 

particularly graduate students: read articles related to your question earlier and often! 

Here’s the recipe that worked well for me (once I finally started doing it diligently): (1) 

read the paper and understanding key findings, (2) make note of where and how it may fit 

into your thesis, and (3) write a paragraph that includes the citation in the body of the 

thesis document where you think it may fit later. For example, if I found an article that 

related well to one of my findings, I would write a paragraph at the bottom of my 

discussion section I could later weave into the thesis. 

 Editing is the second piece that jumps out when I think about my thesis writing 

experience. I enjoyed writing, writing, and writing and not stopping to think about 

grammar. This enabled me to get a draft all the way done early on (thank you, Todd, for 

pushing me to do that!) and then edit the full piece, which helped it flow. Finally, find an 

editor and love thy editor. I did not pick up on a many small mistakes that would have 

otherwise littered my thesis. 

 

 Overall, when I look back on the whole experience I sigh. It is a loaded sigh, no 

doubt— full of exhaustion and coding and frustration and coding and caffeine and still 

more coding… but in that sigh I remember that for each down there was an up, and they 

all surpassed the lows in the end.  
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Appendix A. DOGAMI Operating Permit Application  

 

 

DOGAMI – MINERAL LAND RECLAMATION & REGULATION  

229 BROADALBIN STREET SW 

ALBANY, OR  97321-2246 

(541) 967-2039 

 

OPERATING PERMIT APPLICATION 
Under ORS 517.750-990 

 

 

INSTRUCTIONS & REQUIREMENTS: 

 

An Operating Permit is required for mining operations that have an activity level that exceeds one acre and/or 5,000 cubic yards of new 

disturbance in any consecutive 12-month period. 

 

To apply for an Operating Permit, a complete application package must be submitted.  A complete package consists of the following items: 

  

 Completed application form.  Both sides must be completed and must have original signatures. 

 

 Proof of land ownership.  A current report from a licensed title company, which may be referred to as a trio, listing packet, or 

consumer information report.  (This report should be free of charge.) 

 

 Proof of local land use approval (i.e. county Conditional Use Permit). 

 

 $1,260 application fee.  The fee is non-refundable. 

 

 Operating and Reclamation Plan.   

The required attachments or enclosures should include site plans, cross sections, aerial photographs, or other documents needed to 

show the present condition, planned development, and final configuration.   

 

 Maps – general location, site plan, surveyed permit boundary 

 

A reclamationist will be assigned to process your application and will contact you to schedule an inspection and is available to answer 

questions concerning the map requirements, reclamation plan, etc.  Once the site has been inspected and all application items have been 

received, DOGAMI will prepare an evaluation of the project, make recommendations on permit conditions, and then circulate this information 

to other natural resource agencies for their review and comment. 

 

If land-use approval has not been obtained, it may take up to 165 days after a complete land-use application is filed with the appropriate land-

use agency before we can issue our permit.  The permit may be issued during the 165-day period if land-use approval is obtained. 

 

Reclamation security is required for all Operating Permits (ORS 517.810).  The department typically determines the amount of this bond 

or security after the application has been submitted and DOGAMI has inspected the site.  The amount shall not exceed the actual cost of 

reclamation of land forecast to be mined during the next 12 months in addition to that land presently disturbed, subject to reclamation, and 

unreclaimed.  Forms to be used for reclamation security will be provided to you upon receipt of a completed application. 

 

If you have questions, please contact us at (541) 967-2039 or info@mlrr.oregongeology.com. 

 

 

 

Oregon Revised Statutes, Chapter 517 can be found online at: http://www.leg.state.or.us/ors/517.html 

Oregon Administrative Rules, Division 30 can be found online at: http://arcweb.sos.state.or.us/rules/OARS_600/OAR_632/632_030.html 

Oregon Administrative Rules, Division 35, can be found online at:  http://arcweb.sos.state.or.us/rules/OARS_600/OAR_632/632_035.html 
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DOGAMI – MINERAL LAND RECLAMATION & REGULATION 

229 BROADALBIN STREET SW 

ALBANY, OR  97321-2246 

 

OPERATING PERMIT APPLICATION – PAGE 1 
Under ORS 517.750-99 ORS 517.750-990 

 

 

APPLICANT 

List the name, address, etc. for the person or company the permit is to be 

issued to.  Reclamation security must also be provided in this same name.  

If the applicant is a business – the name must be registered with the 

Secretary  of  State’s  office  to  do  business  in  Oregon. 

 

Name  

Mailing Address  

Mailing Address  

City / State / Zip  

Phone  

Fax  

E-mail  

 

LANDOWNER(S) 

Is the applicant the landowner of this property?  Yes  No 

If no, list below.  (Attach a separate piece of paper if necessary.) 

 

Name  

Mailing Address  

Mailing Address  

City / State / Zip  

Phone  

Fax  

E-mail  

 

 

CONTACT PERSON 

List the contact person if different from the applicant. 

 

Name  

Phone  

Other Phone  

E-mail  

 

 

ACREAGE INFORMATION 

What is the total number of acres to be encompassed by the 

permit boundary?  

 

How many acres are CURRENTLY affected by mining related 

activities?  

 

How many ADDITIONAL acres are to be affected by mining 

related activities in the 12 months after the permit is issued?  

 

 

 

 

 

 

 

 
SITE LOCATION 

County  

Section(s)  

Township(s)  

Range(s)  

Tax Lot(s)  

 

Is this site located within ¼ of a mile of a state or  Yes  No 

federal wild or scenic river corridor? 

 

Is this site located within the limits of a city?  Yes  No 

If no, complete the following: 

  Site is  miles  from  

 # of miles  N/S/E/W  nearest community 
 

Is the site address and applicant address the same?  Yes  No 

 

If NO, list site address:  

  

  

 

Site Name:  

 

If this site has been permitted by DOGAMI in the past, 

provide  the  DOGAMI  ID  number  or  the  permittee’s  name:  

 

 

OPERATION INFORMATION 

Date mining to begin:  

Check all mining methods and other on-site activities that apply: 

 Drill & Blast  Rip & Load 

 Shovel, loader or scraper  Stockpiling removal 

 Crushing  Screening 

 Washing  Administration 

 Other:  

 

 

LAND-USE 

If land-use approval has not been obtained, it may take up to 165 days 

after a complete land-use application is filed with the appropriate land-use 

agency before we can issue our permit. 

 

Has land-use authorization been obtained?  Yes  No 

If yes, provide documentation (copy of CUP, etc.). 

 

If no, explain: 
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1c application opa(rev 10-2014) 

 

DOGAMI – MINERAL LAND REGULATION & RECLAMATION 

229 BROADALBIN STREET SW 

ALBANY, OR  97321-2246 

 

OPERATING PERMIT APPLICATION – PAGE 2 

Under ORS 517.750-990 

RESERVES & PRODUCTION Reserves and production figures shall not be circulated outside of DOGAMI.  Confidential per ORS 517.900. 

 

 

What is the estimated total quantity (tons) of mineral available (reserves)?  

 

In the previous 12 months, how many tons were excavated?  

 

 

COMMODITY 

 

Please indicate the PRIMARY commodity for this site: Gemstones/Lapidary/ 

Aggregate Metals Industrial Minerals Mineral Specimens 

cinder andesite chromium perlite zeolite agate 

pumice basalt gold-placer limestone/marble bentonite jasper/picture jasper 

borrow/fill/topsoil blueschist gold-lode soapstone clay-brick thunder eggs 

bar run decomposed granite copper emery clay-other uses sunstone 

dredge tailings granite silver silica sand quartz/silica/cristobalite zeolite 

sand & gravel sandstone nickel ______________ diatomaceous earth obsidian 

_____________ serpentine mercury  building/decorative stone opal 

 shale ______________   ______________ 

PRIMARY use: construction fill 

concrete aggregate asphalt aggregate 

base rock aggregate rip rap 

    

 

 

 
 

 

 

 

  

  

Landowner Signature Print or Type name of person signing 

  

  

Applicant’s  Signature Print or Type name of person signing 

 

  

Title Date 
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Appendix B. DOGAMI Operating and Reclamation Plan  

 

P:\FORMS LISTS LABELS ENVELOPES\Mining\Applications & Amendments\1d_Reclamation_Plan(Rev 09-2010).doc 

 

 

 

 

 
 

 

Operating  

and 

 Reclamation Plan 

 
 

For sites in sensitive locations, additional information may be required. 

If more space is needed, attach additional sheets or use the blank sheet provided at the end of this form. 

 

 

 

 

 

 

 

 

 

 

Oregon Department of Geology and Mineral Industries 

Mined Land Reclamation Program 

229 Broadalbin Street SW 

Albany, OR  97321-2246 

(541) 967-2039 

Fax (541) 967-2075 
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122 
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Appendix C. Interview Questions 

Interview Questions: Aggregate mining reclamation in the Willamette Valley  

1. Could you tell me about yourself: your background, job, how long you’ve worked 

there, and your main role(s)? 

 

2. What's your experience with aggregate pit reclamation? 

a. Follow up about any specific projects: 

i. Was it successful, why/why not 

ii. What would you have changed if anything? 

3. What are your views on the conflict between aggregate, agriculture, and the 

environment? 

a. Follow up: What are your views on resolving any conflicts?  

 

4. How do you view the reclamation of aggregate pits in the Willamette Valley? 

a. Is there anything you would want to change? 

5. Are there any reclamation options that should happen more frequently in the 

Valley? Less frequently? 

a. In your opinion, what is necessary for a successful reclamation project? 

 

6. What do you view as barriers to voluntary or large-scale reclamation projects? 

a. What conflicts are you aware of? 

7. What are your views on the current regulation of aggregate mining and 

reclamation?   

a. Should there be changes? 

b. How could these happen? 

8. What could be done to improve reclamation and/or restoration of aggregate pits in 

the Willamette Valley? 

 

9. Is there anything else you’d like to add or clarify? 
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Appendix D. Interviewee data 

Identification Number Group Interest(s) 

190_001 Government Aggregate 

190_002 Government Aggregate 

190_003 Aggregate Industry Aggregate 

190_004 Aggregate Industry Aggregate 

190_005 Aggregate Industry Aggregate 

190_006 Aggregate Industry Aggregate 

190_007 Agriculture 
Agriculture - 

Environment 

190_008 Consultant Environment 

190_009 Government 

Environment - 

Aggregate 

Agriculture 

190_010 Government Agriculture 

190_011 Agriculture Agriculture 

190_012 Consultant Environment 

190_013 Agriculture Agriculture 

190_014 Government 
Environment - 

Aggregate 

190_015 Agriculture 
Agriculture - 

Aggregate 

190_016 Consultant Aggregate 

190_017 Consultant 
Aggregate - 

Environment 

190_018 Consultant Environment 

190_019 Consultant Environment 

190_020 Agriculture 
Agriculture - 

Aggregate 

 


