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Abstract

This thesis investigates the degradation of Wisconsin’s environmental stringency to
identify regulatory failures and noncompliant behaviora trends in pollution-intensive
industries in response to the 2008 economic recession. Wisconsin was selected due the
recent proliferation of industrial sand mining and concentrated animal feeding
operations, which have compromised the state's long standing reputation for
environmental prowess. The Pollution Haven Hypothesis argues that pollution-
intensive industries and investments emigrate from countries with strict environmental
policies to countries with fewer or permissive ones. Moreover, it provides a means of
understanding how nationa and sub-national governments can manipulate
environmental regulations to obtain a comparative advantage and foster economic
growth. The research methodology for this paper is divided into a four-tier test that
measures stringency using the following environmental indicators: pre-existing
environmental indexes, industrially adjusted pollution abatement costs from
manufacturers; state legislation and activities performed by the regulatory agency; and
economic growth in pollution-rich industries relative to noncompliant behavior. The
findings demonstrate that Wisconsin's environmental degradation has resulted in
endogenous economic growth in industrial sand mining and concentrated animal
feeding operations. Furthermore, the findings highlight a regressive transition in
Wisconsin's overal level of environmental stringency, which, in end effect, has
fostered the necessary preconditions for a new pollution haven.



Table of Contents

A B ST R A T i e e e e e e e e [

TABLE OF CONTENT S Lo e e e e e e e aea e ii

LIST OF ABBREVIATIONS ... e e e e e e e e v
LINTRODUCTION. ...ttt sttt sttt et na e ssesse e esesseneens 1

1.1 IMIOTIVATION L.ttt ettt ettt ettt ekttt etttk ekt e bt s e e e b e e s e e e e ab e e e s st e e e snbe e e nnn e e e e 1

1.2 AN INTRODUCTION TO THE RESEARCH METHODOLOGY ....vvvviuiiieiiiieesiiieesiieessineeesinee e 3

1.3 STATE OF THE ART ..ttiitie ittt tte sttt ettt ettt e te e st e st e e be e st e e be e sabeenbeesabeenbeesnneeneesnnas 4

1.4 LITERATURE REVIEW ...cvitiiiiiestesiees ettt sttt sttt na e s be e snennns 9

2 METHODOLOGY ...ttt ettt stae s tee s e s s s s s ssae s snnne s snaessneeenns 13
2.1 WISCONSIN'S STATE PROFILE.....cciitiiiitiieiiieessiteesieeesieeessieeesbeesssseesssseesssnessssseesssneenns 13
2.2 EXISTING ENVIRONMENTAL INDEXES ...vtiitieiiiieiiiesiieesiee sttt 13
3 COMPLIANCE COSTS FOR MANUFACTURERS. .......ccooiieerereeee e 15
3.1 POLLUTION ABATEMENT COSTS AND OPERATING EXPENDITURES ......ccevuieiiiieiieniieaennns 15
3.2 THE LEVINSON INDEX .....ceiiuiiieiteieiiniesieeatesiesiees e stesee e sseseesesseseeseesessessesessesseseesessenens 16
3.3 THE 2005 PACE SURVEY .....uuiiiiiiiieieeeiee ettt s ne s s neesnessneesneesnneens 19
4 ENVIRONMENTAL FEDERALISM ...ttt 22
4.1 FEDERAL ENVIRONMENTAL LEGISLATION ..uviiiiiiiiiieitieeiteesieesiie et seeesiee e snne e 22
4.2 THE ROLE OF THE ENVIRONMENTAL PROTECTION AGENCY ..ecoitviiiiiieiiieesiieesireeesineeens 23
4.3 FEDERAL MONITORING REGULATIONS .....ceiiutieieeaiteenteeasreesieessseesseessneesseessssesseessnesnseens 24
4.4 CLEAN AIR ACT MONITORING ACTIVITIES ..uvvtesitieesireresireessireesssressssessneeesnesssssesssneesns 26
4.5 CLEAN WATER ACT MONITORING ACTIVITIES ....vviiutieiteeaiteesieesireesieesiseesiesssneesseessnesnseens 27
4.6 FEDERAL ENFORCEMENT MECHANISMS ....vvviterieretesiesesieseeseeesieseenessessessssesseseesessenens 28
4.7 THE ROLE OF THE DEPARTMENT OF NATURAL RESOURCES......cccuttiireeeireesneeesneee s 31
5 INDUSTRIAL GROWTH ..ottt s 38
5.1 FRAC SAND IMINING ....uvietiiaiiiesiee ettt ettt ettt etk e et e st e et e sseeebeesnneebeesnneaneens 38
5.2 CONCENTRATED ANIMAL FEEDING OPERATIONS ....c.viuiatiteiesearesieseesesseseesensesseseesessesens 39
5.3 GDP AND EMPLOYMENT GROWTH . ..cuueiiiieiieieieesieeeseesieesneesieesseesseesseessessnseessnesnseens 40
6 POLLUTION POTENTIALS AND STATE LEGISLATION.....ccoviiiiveeeienee 45
6.1 SAND IMINING POLLUTION ...ttt ittt ettt sttt sttt st n e 45
5.2 CAFO POLLUTION ......uiiitieiteeeteesieeetee st e steesaeeeseesaseeseesaeeesseessseesseesaseeasessnseesseesnseans 47
7 REGULATORY EFFICIENCY ..ottt s 51
7.1 NONCOMPLIANT BEHAVIORAL TRENDS ......uuviiitiieiiriesieeesieeesieeessbeeesneessineesssneessnneeens ol
7.2 POLLUTION GROWTH AND COMPLETE REGULATORY FAILURE .....cvovviiiiieieiesienieenieeen, 53



7.3 FEDERAL INTERVENTION ...utiiiiutieesitesesitesasseesssseessseessseessnseessssesssssesssssessassessnssessnneessns 55

B CON CLUSTON . ettt e e e et e et et e eaaeeeeeeeeeeas s aaseeeeeeeennsnaaaseeaaeeenes 57
BIBLIOGRAPHY ..tiittitiettteeeetetaeseeeeaaesseessassessssssseesaseesssaseesesanseeessansesessnseesssnnseesssnreees 59
LIST OF TABLES AND FIGURES. ...eevttttttututusssesssssssasssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 68
F N = N ] ] =TT 69



List of Abbreviations

BEA
BWQ
CAA
CAFO
CMS
CWA
DNR
EKC
EMS
EPA
FCE
FDI
GDP
ICIS
NON
NPDES
OECA
PAOCs
PCE
PHH
PM

SIC
USCB
WPDES

Wis. Stat.

Bureau of Economic Analysis

Bureau of Water Quality

Clean Air Act

Concentrated Animal Feeding Operation
Compliance Monitoring Strategy

Clean Water Act

Department of Natural Resources

Environmental Kuznets Curve

Enforcement Monitoring Strategy

Environmental Protection Agency

Full Compliance Evauation

Foreign Direct Investment

Gross Domestic Product

Integrated Compliance Information System
Notice of Noncompliance

National Pollution Discharge Elimination System
Office of Enforcement and Compliance Assurance
Pollution Abatement Operating Costs

Partial Compliance Eva uation

Pollution Haven Hypothesis

Particulate Matter

Standard Industrial Classification

United States Census Bureau

Wisconsin Pollution Discharge Elimination System
Wisconsin Statute



“To protect and enhance our natural resources:
our air, land and water;

our wildlife, fish and forests

and the ecosystems that sustain all life.

To provide a healthy, sustainable environment
and a full range of outdoor opportunities.

To ensure the right of all people
to use and enjoy these resources
in their work and leisure.

To work with people
to understand each other's views
and to carry out the public will.

And in this partnership

consider the future
and generations to follow.”

-Wisconsin’s DNR Mission Statement



1 Introduction

1.1 Motivation

In the wake of the 2008 Recession, the state of Wisconsin was left with the largest
deficit inits history. The severity was felt by many in the lower and middle classes and
was reflected by the biennia state budget. The Wisconsin Department of
Administration made budget cuts for every state agency as annua state spending was
reduced by three billion dollars (Doyle, 2010). The agency that was hit the hardest was
the Department of Natural Resources (DNR). The DNR is the regulatory body for
environmental activities within the state and oversees the preservation, protection, and
regulation of Wisconsin's natural resources. The DNR’s main objective is to maintain
air, water, and human health quality through monitoring and enforcement activities and
issuing the necessary permits. However, since 2008 the DNR has experienced a
continual regression--financialy and authoritatively--which has ultimately undermined

its purpose.

Within the last ten years the DNR has undergone a series of departmental changes that
highlight several emerging trends. First, the DNR no longer has the resources to
perform many of its responsibilities. Between 2007 and 2013, the department
experienced a net budget decrease of $76 million, resulting in mass employee layoffs
(Wisconsin Department of the Administration, 2016). The latest budget proposal from
2015 plans to further eliminate a third of the scientist positions as well as 60% of the
environmental educating staff positions (Carpenter, 2015). The second concerning
trend is the reduction of environmental monitoring and enforcement activities. The
Wisconsin Center for Investigative Journalism found that as the number of active sand
mines doubled between 2011 and 2012, the amount of monitoring inspections fell by
nearly 40% (Prengaman, 2012; DNR, 2015a). Moreover, the number of violation
notices had also dropped 55% from the previous administration (Wisconsin League of
Conservation Voters, 2012). As regulatory oversight has continued to deteriorate the
total amount of civil forfeitures for environmental infringements has now reached a 30-
year low. Public records show the total amount of fines collected in 2015 was a mere
$306,834—a drastic reduction from the $4.8 million collected in 2008 (Verburg, 2016).

However, while the general decreased in regulatory efforts can be interpreted as a direct
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consequence of staff and budget cuts, the DNR had become more proactive in some of
its other responsibilities--namely streamlining the application process for pollution
permits. The third trend is the legislative direction the state has taken. Policy-makers
have begun tailoring environmental legislation for polluter needs. When Gogebic
Taconite, a sister company of the Cline Mining Corporation, proposed creating the
world’ s largest open-pit iron ore mine in northeastern Wisconsin, the state legislators in
collaboration with the DNR passed a bill explicitly granting ferrous mines the
unprecedented freedom to dump mining waste in surrounding wetlands. The original
law stated that mining operators must strive to limit or prevent any adverse impacts to
wetlands. The new amendment, however, concluded that adverse effects were an

inevitable part of the mining process:

“That because of the fixed nature of ferrous mineral deposits in the state it
is probable that those deposits will result in adverse impacts to wetlands
and that, therefore, the use of wetlands for bulk sampling and mining
activities, including the disposal or storage of mining wastes and materials,
or the use of lands for mining activities that would have a significant

adverse impact on wetlands, is presumed to be necessary.”

(Wis. Stat. NR 295.40(7), 2013).

In the same year, state legislators passed another bill deferring the compliance
requirements for pollution discharge elimination. Despite being a predominantly
agricultural state with a high percentage of surface water eutrophication, the new bill
exempts phosphorus dischargers from state concentration limits if they can argue that
complying with such standards would cause substantial economic hardship (Wis. Stat.
8NR 283.13(7) & 283.16, 2014).

The motivation for this paper stems from these regressive trends and the anecdotal
evidence that Wisconsin has compromised its environmental strength to cope with
economic shortcomings. The following chapters will therefore attempt to provide
empirical evidence using the Pollution Haven Hypothesis (PHH). The PHH stipulates
that pollution-intensive industries respond directly to environmental stringency and will
actively seek locations with more permissive regulations. What has proven to be the
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most difficult aspect of the PHH is finding a measurement that best captures levels of
stringency. Within PHH literature, empirical studies have utilized international trade
flows, industrial employment, foreign direct investment, and manufacturing plant births
to quantify environmental stringency. Most models can be implemented through the

generic equation:

Yi=oaR + X f; +&

(Levinson, 2008)

where Y represents the economic activities in country or industry i, R is the
measurement for stringency given cofactor o, vector X is the aggregate of other
conventional variables (wages, technology, preference, etc.) that can ater Y given
cofactor B, and ¢ represents the margin of error. The PHH posits that R and Y share a
negative relationship. The research in this paper will use multiple indicators for R to
assess the degree of growth in sand mining and concentrated animal feeding operations
that has resulted from Wisconsin's weakening environmenta stringency. If such a
negative relationship is found, it will prove that regulatory degradation has given
Wisconsin a comparative advantage in pollution-intensive industries, supporting the

PHH and paving the way for a new pollution haven.

1.2 An Introduction to the Research Methodology
For my research methodology | have constructed a four-tier system of analysis to test
environmental stringency using the following indicators:

1) Pre-existing indexes of environmental strength

2) Pollution abatement costs for state manufacturers

3) Statelegislation and regulatory activities performed by the DNR

4) Tangible growth in pollution-intensive industries relative to noncompliant
behavior

The first part of the methodology will test whether Wisconsin was an environmentally
stringent state prior to the 2008 recession. In order to do this, we will examine the

previous studies that measure stringency through various environmental and economic
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indicators. The second part will quantify Wisconsin's compliance costs for
manufacturers using data from the U.S. Census Bureau (USCB) to provide an
understanding of the financial considerations pollution-intensive industries must make
and whether operating in some states is more economically efficient compared to others.
The third part of the methodology will examine the state legislation and regulatory
activities using data provided by the DNR and Environmental Protection Agency
(EPA). To fully grasp the extent of regulatory oversight necessary for ensuring
compliance, | will explain the basic framework of environmental federalism and the
statutory responsibilities of the DNR. This will also require a summary of the most
prevalent pieces of federa and state environmental legislation. The final test will assess
the actual growth of pollution-intensive industries. For this, 1 will focus on the
proliferation of frac sand mining and concentrated animal feeding operations, drawing
comparisons between the number of permits being issued and the disproportionate
regulatory efforts made. My conclusion will summarize the findings of each phase of
the methodology, its relevance to the PHH, and offer a prediction for Wisconsin's

future.

1.3 State of the Art

The Pollution Haven Hypothesis, or Pollution Haven Effect, developed in the early
1990's after a wave of new environmental issues emerged. While the Brundtland
Report gave new ground to acquiesce environmental degradation in impoverished
countries, deforestation, biodiversity loss, ozone depletion, and globa warming were
underlining the growing friction between sustainable economic development and
environmental protection. The PHH provided a means of understanding this
relationship. The basic theory behind the PHH can best be explained through an
Environmental Kuznets Curve (EKC). An EKC explains the natural degradation of the
environment that occurs as result of economic growth; whereas the PHH represents the
manipulation of such a transition to intentionally accelerate economic growth at the
unnecessary expense of the environment. The EKC shown below in Figure 1 represent
the balance between economic development and environmental degradation, illustrated
as an inverted U-function. Line A represents the supply of natural resources from the

environment and line C represents the demand for said resources from the growing



population. As a country experiences initial growth (indicated by per capita income),

pollution levels will increase until a certain maximum is reached.

Environmental
Degradation

M

e
-

Per capita income

Figure 1: Environmental Kuznets Curve (Van Alstine and Neumayer, 2010)

This initial stage was explained by the Internationa Bank for Reconstruction and
Development (IBRD) in their 1992 World Development Report: “As populations and
incomes rise, a growing economy will require more inputs (thus depleting the earth’s
‘sources’) and will produce more emissions and wastes” (p.38). In accordance with the
Brundtland Report, the IBRD aso stated that: “Successful development will inevitably
involve some amount of land clearing, oil drilling, river damming, and swamp

draining” (pg. 8).
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Figure 2: Environmental Kuznets Curve for PM and SO2 concentrations (IBRD, 1992)

Figure 2 shows two examples of an EKC using particulate matter and sulphur dioxide
concentrations relative to per capita income. The presumption of the EKC is that at a
certain level of development countries will have the economic competency to engage in
less domestically polluting activities (Point B in Figure 1). These activities may include
increasing production efficiency, investing in greener technology, or utilizing cleaner
material inputs and energy sources. But the EKC is an overly optimistic view in that
environmental degradation is inevitable for achieving economic growth. This can only
be demonstrated by making static assumptions pertaining to a country’s technological
levels, preference, and environmental resources. However, while the threshold may be
attributed to certain advancements, if the PHH is applied, the threshold may be the
result of higher domestic pollution standards. In this case, countries create an incentive
to increase imports from foreign countries, thereby offsetting their own pollution. From
the EKC, one can begin to understand how environmental policies could affect identical

sectors in two countries with different regulations.

Using a pollution tax as the measurement for stringency, Figure 3 depicts how trade
flows may shift according to production costs per individual unit of output. In this graph
there are two sectors (X1,X2), which are both producing goods domestically (Home) and
importing them from abroad (Foreign(*)). Levinson and Taylor make the assumption
that both sectors are identical apart from the total costs to produce at Home versus in
Foreign (cF,c™). This assumption includes pollution intensity per unit of output, wages,
workforce, technology, and other conventional factors. The example shows how the

total industries in sector x; (fi;) pay more to produce abroad relative to Sector x;
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(c.7>c,7), given lower pollution taxes at Home than in Foreign (;<;*). Assuming
trade flows follow the cheapest available means, al production to the right of 1y will
occur in Foreign and all production to the left will occur at Home. Sector x, must pay a
higher domestic pollution tax, meaning that production costs are significantly less
abroad, resulting in increased imports from Foreign. The actual level of domestic
pollution intensity, ranked from O to 1, therefore depends on that country’s pollution
taxes and relative costs. If there are higher domestic taxes pollution intensity will be

less at Home, but offset by embodied pollution in imported goods from Foreign.

x; and x> sectors
CJE:.I"CQEJ _________
C-[J: o l1-'* ____________________
|
| (7, 7%)
|
These mdustnes are | These industries are
produced at home and : produced abroad and
exported to foreign, | imported to home.
e o e
T | - I"-\. -
0 N2 M1 1

Industries, ranked by pollution intensity.

Figure 3: Foreign and Domestic trade flows relative to pollution taxes (Levinson and Taylor, 2008)

Shapiro and Walker’s (2015) work also supports this model and reaffirms the effects
taxes can have on actual pollution. Studying pollution taxes on U.S. manufacturers,
they found that maor air pollutants from manufacturing sources, such as nitrogen
oxides, PM, VOCs, and sulphur dioxide, had dropped by 60% between 1990 and 2008.
Moreover, the intensifying environmental regulations as a whole were able to explain
the 75% drop in manufacturing pollution during that time. Even though there is
empirical evidence for such behavior, countries may still choose aternative policies or
make investments in environmental resources without altering their trade flows. Y et the

acceleration of trade liberalization has created a precarious nature for environmental
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regulations. Until this point, the bulk of PHH literature has focused primarily on global
economic investment flows and trade patterns. The magority of existing models

typically measure environmental stringency by follow indicators:

1) Foreign Direct Investment (FDI) flows from multinational companies
2) New plant growth and location choices

3) Political corruptibility

4) Pollution abatement costs

5) Monitoring and enforcement efforts

FDI and new plant growth represent proxy data for measuring stringency based on the
movement of investments relative to environmental policy. Corruptibility demonstrates
stringency on the basis of economic versus environmenta prioritizations and pollution
leniency. Abatement costs, monitoring and enforcement efforts are direct forms of
stringency that serve to prevent pollution from occurring. What makes this paper’s
research novel is its focus on a single U.S. state, once known for its environmental
prowess, and the multifaceted approach used to trace its regulatory strength through the
wake of an economic recession. However, the broader scope of the PHH has proven
incredibly useful to gain insight into the interrelations of pollution, politics, and the

economy, and therefore its importance and applications are worth briefly summarizing.

The PHH lends perspective to global trade patterns and the spatial distribution of
economic investments. Its application has become increasingly relevant in the 21st
century due to the dramatic rise in FDI and multinational economic activities. To have
an idea of the immense growth in FDI, it is important to note that global FDI rose from
$600 billion in 2003 to $2.1 trillion in nominal GDP by 2007 (UNCTAD, 2010). The
PHH can explain why countries may intentionally compromise their environmental
regulations to secure more FDI. It is therefore important to maintain a higher degree of
international coordination aswell as transparency to prevent any Pareto-type regulations
(where one country’s environment or economy is improved only through the
degradation or cost of another’s). Bearing this in mind, environmental policies should
be prioritized within global trade agreements, moreover with cases of global trade law

preventing individual countries from implementing international environmental



agreements--the most recent example being India’'s solar panel production and the
World Trade Organization™.

Considering whether industries or profit-maximizing producers respond to
environmental regulations when choosing a new location, there should be an intuitive
answer. This intuition is typically reaffirmed by observations of industrial behavior.
Despite the seemingly obvious correlation, economists have disputed greatly over the
accuracy and importance of environmental regulations on economic flows. The
following literature review will provide evidence of such endogenous economic growth
and PHH behavior at the state and even county level.

1.4 Literature Review

In the 1990's, Arik Levinsson began tracking the spatial movements of new
manufacturing plant births in the United States. Levinsson discovered that new plants
showed susceptibility to environmental pressures when relocating. Older plants on the
other hand were less influenced by the pre-existing state and national regulations due to
their grandfathering nature (Levinson, 1996). Flawed lega structures have fostered
inefficient pollution control in other studies as well. Fredriksson (1997), for example,
found that states with subsidies for pollution abatement costs actualy had higher levels
of pollution. This was due to the effects financial flexibility had on manufacturers,
which encouraged more entry and output behavior. Millimet and Roy (2011) compared
the impact of environmental laws from contiguous states on foreign direct investment,
but found little evidence that it deterred investment influxes. One explanation is that
states with weaker degrees of stringency may not attract investments or create
competition ssimply because they aready lack pollution-intensive industries. As Keller
and Levinson put it, “there simply is less need to worry about industrial pollution in
states with less industrial activity, and those states that do attract polluting
manufacturing may respond by enacting more stringent regulation” (p.695, 2002).
However, in 2004, in a more in-depth evaluation of spatia distribution among new

manufacturing plant births, Millimet found that varying county regulationsin New Y ork

! In 2010 the Jawaharlal Nehru National Solar Mission in India began increasing localization measures in
solar component production to enhance the domestic solar industry, which aternatively limited foreign
solar equipment use. The WTO'’s Dispute Panel found that Indiawas in violation of its national treatment
obligations under Article 2.1 on Trade-related Investment Measures that were considered discriminatory
to U.S. products (United States Trade Representative, 2016).

9



did in fact influence plant locations and investments from both foreign-owned and
domestic plants (List and Millimet, 2004).

Another PHH scenario is when two or more contiguous states degrade their regulatory
strength to secure investments. This form of competitive behavior is often referred to as
the “Race to the Bottom.” Based on state enforcement data, Konisky offered two
possible reasons behind intentionally degrading one’s own environmental laws. The
first explanation isthat elected state officials can be compromised by private incentives,
altering their own environmental behavior. For example, if the environmental
regulations only affect certain industries or ones that play a crucia role in the state's
economy, the industries would be motivated to seek favor among policy-makers or
threaten to relocate using their economic leverage. The second explanation is that state
officials prioritize economic needs over environmental. Konisky (2007) refersto thisas
economic voting. At the state and local level of government, economic growth is
generally what determines a successful term for an elected official. Opponents of the
Race to the Bottom scenario suggest just the opposite--that regulatory competition
between states and sub-national governments will actually create stronger
environmental regulations. Fredriksson and Millimet (2002) found that states with
higher abatement costs showed a positive effect on the abatement costs of neighboring
and even distant states over time; whereas those with lower costs did not exhibit any
influence on other states. According to their study, the effects were noticeable within
two years for the bordering states and five years for the noncontiguous states.

By the turn of the century new measures of environmental stringency were created to
examine other possible endogenous factors. Damania (2003) created an aternative
measure of stringency based on public expenditures, which includes environmental
research and development, as well as lega enforcement costs in proportion to state
GDP. Another innovative measurement quantified the behavior of individual politicians
rather than the policies themselves. Supported by panel data from 33 different
countries, Cole, Elliot and Fredriksson (2006) were able to demonstrate that FDI was
actually conditional on government corruptibility, specified by the amount of campaign
contributions a government received. If a government was deemed to have a high
degree of corruptibility, the FDI lead to less stringent environmental regulations.
Alternatively, for governments that were not considered corruptible, FDI lead to the

10



development of more stringent regulations. Given the recent amendments to campaign
finance laws in the country after the Citizens United ruling by the United States
Supreme Court, it would be worth re-investigating the influence of political financing

on environmental legislation?.

Environmental monitoring and enforcement have also exponentially increased from the
20th to 21st century; in part, as aresult of advancements in technology, but also through
the development of legal frameworks to assure regulatory compliance. Research has
shown strong evidence that monitoring and enforcing pollution regulations effectively
deters noncompliant behavior (Gray and Shimshack, 2011; Earnhart, 2004; Nadeau,
1997; Earnhart and Glicksman, 2007; Shimshack and Ward, 2005; Gray and
Shadbegian, 2007; Alberini and Austin, 1999; Langpap and Shimshack, 2010). One
study on air pollution from steel mills concluded that facilities subjected to federd
enforcement measures within a two-year period were 33% more likely to be in
compliance with clean air regulations than those facilities that had not (Deily and Gray,
2007). Madat and Viscus (1990) analyzed the behaviora trends of pulp and paper
millsto find facility noncompliance rates had nearly doubled in the absence of quarterly
inspections. The study demonstrated the volatility of industrial compliance rates and
that, on average, pulp and paper mill pollution discharge fell roughly 20% when subject
to inspections--proving the importance of enforcement on actual discharge amounts. To
better illustrate the body of PHH research, Table 1, taken from Millimet and Roy’'s
discussion series, compiles the empirical research showing endogenous environmental
regulations. To test the PHH on Wisconsin several of the environmental indicators
mentioned in the literature review were used. In order to prove that Wisconsin was an
environmentally stringent state in the years prior to 2008, this following chapter will
summarize the state's environmenta profile and the existing indexes that categorize
states by environmental strength. From this foundation, the methodology will continue
the initial work of Arik Levinson by using the Levinson Index to quantify the most

recent compliance cost data available.

2 One example already being the owner of Gogebic Taconite personally contributed $700,000 to the
Governor of Wisconsin's re-election campaign prior to the state rewriting its ferrous mining laws (Bice,
Bergquist, and Marley, 2014).
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Table 1: Summary of PHH Literature with Endogenous Results (Millimet and Roy, 2011)

Study Dependent Data Primary Measure of Primary Instruments
Variable Environmental Regulation
Bulatu et al CI0T0) Industry shares I3 countnes and 16 ISIC mdustnes Ervrommental Sustamabadity Index m Cormuphion in [995; Income m 1992, wbanzation in 1997,

Cole and Fredriksson (2005)

Levinson and Tayler (2008)

Cole and Elliott (2005)

Cole et al. (2005)

TFug and Mirza (2005}

Ederington et al (2004)

Lict et 2l (2004)
List et al (2003)

Fredriksson et al. (2003)

Ederington and Miner (2003}

averaped over 19901994

50 countries and nine indushies over

Value added of majonty owned 1.5,
I 1999-2003

multinational affihates

Inbound FDI stocks and flows doided by 13 OECD and 20 developing countries

aggregate GDP over 1982-1992
TS, net mparts divided by the value of 132 3-digit mamfactormg sectors from
shipments Mexico and Canada over 1977-1986

.S, gutbround FOI stocks m Brazl and

Meraco divided by total ULS. stocks in

each coumtry

TS, net exports as a share of value added 3-digit TS, SIC mdustnes over 1975-
1992, except 1979 and 1987

31 (Brazdl) or 36 (Mexico) 3-digit US.
SIC industries over 1985-1994

Ingports as a share of domestic sales

2001

Twro survey-based responses from
execUbves COnCEIning environmental
stringency and consistency of
enforcernent

Lead confent of gasolme

PAOC per unit of value added

PAOC per unit of value added

PAOC per unit of value added

Mine 2zt ISIC mdustries; 12 imporfing Emarommental expendhhres for total

countries from the EUULS and 19 exporting memufacturing

countres from the EUV15 and Central and

Eastern Furope over 1996-1999

US. imports divided by the value of 384 4-digit U S. SIC industries fover

shipments 1978-199 except 1979 and 1987

Humber of mamufactunng plant MNew Yok State county-level data over

modifications and closmes 19B0-1990

HNumber of new manufactwng plants New Yok State county-level data over
1980-1990

TS, state-level mbound FDI stocks across U.S. state-level panel data from four
states mamifactomg sectors over 1977-1986

PAOC per unit of total matenals costs

Ozone aftainment status
Ozone attainment status

Levinson (2001) index of state-level
relatrve PAOC

TS, net mparts dnaded by the value of 374 4-digit U5, 5IC industries over 1978 PAOC per unit of total matenials costs

shipment= 1992 except 197% and 1987

schoolng m 1990

O coumiry: arable land/agnculhoal worker;
tractorsagriculhural worker. Spatial lag of other countries in
same region (weighted by GDP): land/agrnienlteral worker;
tractors/agriculiural worker; public schools; capital/labor
ratio; infrastruchme; crganized crime.

Total population

The amount of a pollutant contributed by other sectors m the
states n which the sector tends to locate (14 pollutanis yeelds
14 mstruments); weighted average of state per capita
ImcoImes

Lagged PADC per umit of value added over 1973-1978;
industry-level polhahion mtensity m 1987

Follow Levinson and Taylor (2008); six types of air pollafion
Total public expenditure; lagzed mvestment in
emironmental equipment; lageed wages

Similar to Levinson and Taylor (2008) based on geopraphic
dispersion of industnies

Proportion of all confipuous western neighbors that ave out of
attaimoment

Proportion of all configuous western nevghbors that ave out of
attzimment

Per capita G5P and the share of legzl services in GSP; non-
non-mubitary government enoployment and share of legal
services mn GSP; comuphion and #ts interaction with tax
effort; commuption squared and its interaction with tax effort

Fowr-firm concentration ratio; mmnmber of firme; valoe of
shipments; percentage of mnionized workers; mmdustry
memployment rates; lagged changes n mport and export
penetrations; recent indwstry growih: lagged total trade
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2 Methodology

2.1 Wisconsin's State Profile

For most of its existence Wisconsin has been an industrial state with abundant natural
resources. Embroidered on its flag stand a sailor and miner to represent the traditional
occupations. In the golden crest are the tools used by the most dominant industries at
the time of statehood in 1848--mining, manufacturing, agriculture, and shipping. To put
these images into context one must consider the physical characteristics of Wisconsin.
In the western part of the state lie major contributories to the Mississippi River, which
form its western border with Minnesota and to the east are Lake Superior and Lake
Michigan. These waterways served as the main transportation routes for much of the
country’s natural resources and gave birth to industrial cities like Milwaukee, Chicago,
and Detroit. Along the northern half of the state are vast stands of pine and hardwood
forests that were once laid bare by the lumber industry for its virgin white pine.
Wisconsin’s geological makeup further contributed to its success. Underneath the
Penokee Range sit the deposits of iron ore that fueled the steel and automotive
industries for most of the 20th century. More recently, the Driftless Area in the
southwest, made up of rich Cambrian sandstone, has played a key role in the sand
mining boom. Wisconsin owes much of its success to these industries, but it has been
home to some of the most revolutionary environmentalists of their time as well, such as
Senator Gaylord Nelson (the founder of Earth Day) and Aldo Leopold (the father of
wildlife ecology). Despite utilizing most of its natural resources, Wisconsin has
managed to simultaneously be one of the most environmentally progressive states as we

will seein the following section.

2.2 Existing Environmental Indexes

In 1991, Bob Hal and Mary Lee Ker created the Green Index to measure the
environmental profiles of all fifty states. Using 256 measures of public policy and
environmental pollution, the Green Index covered practicadly every field of
environmental regulation between 1970 and 1990. According to the index, Wisconsin
ranked 16th in total environmental spending, 15th for congressional leadership and
quality of life, and 5th in workplace health (Hall and Kerr, 1991). After analyzing data
on the use of fertilizers, herbicides, and pesticides, as well as groundwater pollution and
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congressional leadership, Hall and Kerr gave Wisconsin an overall composite score of
3rd place nationally for implementing 56 different environmental policies pertaining to
soil-, air-, and waste pollution (see Appendix 1). Hall and Kerr also determined that in
terms of groundwater protection, Wisconsin, lowa, and California had the toughest
regulations. Similar conclusions were drawn by the Fund for Renewable Energy and
the Environment (FREE). The FREE Index (1987) assessed state regulations on
groundwater pollution, air pollution, and hazardous waste to determine a value for each
state's environmental program. In the end, Wisconsin and California scored highest,
while Mississippi and West Virginia scored the lowest. Following his Green Index,
Hall went on to research the economic conditions in states with strong environmental
programs. Using twenty economic indicators and twenty environmental indicators he
was able to disprove the belief in the ultimatum between job growth and environmental
preservation. Hall found that states with the strongest environmental records actually
had the best employment opportunities and conditions for long-term economic
development (Hall, 1994). After ranking al fifty states, he placed nine in the top-tier
for both indicator scaes. Wisconsin was among them. Finaly, as a measure of
environmental consciousness, the League of Conservation Voters developed an index
for congressiona voting. Each year the League of Conservation Voters creates a
scorecard for U.S. representatives and senators for their voting records on
environmental legidation. In theory, these elected officials reflect the environmental
mentality of each state. Levinson took the mean score of each state’s voting record and
compared them to the compliance costs enacted in those states. Once again, Wisconsin

was consistently ranked in the top five states (Levinson, 2001).

To lay the groundwork for this research, a comprehensive set of data had to be collected
that encompassed both the environmental and economic means of pollution control.
Between 1973 and 1994 the USCB, in collaboration with the EPA, compiled the
pollution abatement costs of over 20,000 manufacturing plants in the United States.
The Bureau published their findings in a yearly report called the Pollution Abatement
Costs and Expenditure, or PACE Survey. Assuch, it represents the most comprehensive
set of data for pollution abatement costs available and will be the first indicator of

environmental stringency for Wisconsin.
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3 Compliance Costs for Manufacturers

3.1 Pollution Abatement Costs and Operating Expenditures

As defined in the PACE Survey, pollution abatement costs are the costs involved in the
activities to treat, capture, reduce, eliminate, or dispose of pollutants in accordance with
federal, state, and local regulations. These activities occur during each stage of the
production process (installation, operation, maintenance) and as part of the initial capital
expenditures. Pollutants are defined as substances, which, due to their chemical
composition or amount, compromise natural processes and result in unwanted
environmental and/or human heath effects (USCB, 2008). The survey alocates

pollution abatement costs into four categories:

1) Treatment and capture
2) Recycling
3) Disposd

4) Prevention

Treatment and capture involve the remova of by-product pollutants in the post-
production process before they are released into the environment. Methods of treatment
and capture are typically physical separators like filters, bag houses, and wastewater
treatment, but can also be used to alter the chemical or biological traits of a pollutant.
Recycling refers to the retrieval and reuse of post-production waste for reprocessing.
Recycling is done both on- and off-site. Disposal is the final sink for post-production
waste after other abatement activities have been conducted. In many cases the final sink
isalandfill or waste water well. And finally, prevention includes means, techniques, or
processes to decrease the quantity of pollutants created throughout the production
process. Prevention is typically maintained through production technologies or
equipment modifications. In addition to the purchase, installation, and operation costs
of production, total abatement costs include monitoring and testing pollution amounts.
For Levinson’s Index and the continued work, the measurements will be based solely on
the pollution abatement operating costs (PAOCs). This is done for two reasons: first,
PAOCs are generally more accurate. Operating costs for pollution prevention can be

identified and separated more easily than capital investment costs, which may include
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expenses for irrelevant production processes. Second, PAOCs are more stable than
fluctuating investment costs. For example, when a state experiences economic growth,
capital costs are generally at their highest as a result of the increased investments being
made independent of environmental policy. PAOCs on the other hand remain

consistent over longer periods of time (Levinson, 2001).

3.2 The Levinson Index

The PACE Survey has been cited frequently in PHH research. Typically the datais used
to estimate the exact amount a manufacturer spent on pollution control for each unit of
output. Yet raw abatement costs are only one side of the coin, as they do not provide a
control for the industrial composition of each state. Therefore, if a state has high
abatement costs, one should not ssimply assume that it has strong environmental
regulations. States like California and Texas, for example, have some of the country’s
highest pollution abatement costs but drastically different regulations and, as previously
established, California is one the most environmentally stringent states according to
various indexes. Alternatively, states with fewer pollution-intensive industries or more
clean industries are aso underestimated in the survey. To determine the actua
regulatory stringency for manufacturers, Levinson developed a dynamic model in his
2001 study, Behavioral and Distributional Effects of Environmental Policy. Using the
PACE Survey data, he produced an industrially-adjusted value for each state's industrial
composition. The adjusted costs are calculated from the actual costs relative to the
predicted costs, which he estimates using state and national abatement totals by

subsector.

%!
I

1)
Equation 1 denotes the actual pollution abatement costs for each dollar of output, where
Pt represents the abatement costs in state s in year i, and Y represents the Gross
Domestic Product (GDP) from the total manufacturing industries in state s in year t.
The result, Sy, is the unadjusted compliance costs. To get the predicted pollution
abatement costs of each state Levinson creates an industrial composition control, which

he equates from the following:
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Equation 2 indexes the manufacturing industries by their two-digit Standard Industrial
Classification (SIC) codes, 20 through 39. In this equation, Yig is the contribution of
GDP from industry i in state s in year t; Yj; isthe total contribution from industry i to the
national GDP in year t; and Pj; is the national pollution abatement costs from industry i
inyear t. Theresult, Sy, is the mean abatement costs per dollar of GDP weighted by the

relative contributions from each industry in state s during year t.

S’* — ‘S:.SI
it S

©)
In order to adjust the industrial index relative to state environmental stringency,
Levinson calculates the ratio of actual PAOCs (Sy) to the predicted PAOCs (Ss) using
Equation 3. From S*s we can determine how stringent the regulatory costs are for
industries in different states. If S*y is less than 1, it implies that industries spent
relatively lessin that state than in others. Alternatively, states with values greater than 1
have relatively higher compliance costs for industries and therefore more stringent
environmental regulations. Table 2 accounts for the average state values for unadjusted
and adjusted pollution abatement costs per dollar of output between 1977 and 1994.
The two columns on the far right list the nationa ranking of each state according to the

index values.

Table 2: Levinson Index of PAOC averages for U.S. manufacturers (2001)

UNADJUSTED| ADJUSTED | U.S. RANKING: | U.S. RANKING:
STATE COSTS COSTS UNADJUSTED ADJUSTED

AL 0.0219 119 9 14
AZ 0.0148 1.39 21 9

AR 0.0168 117 16 15
CA 00121 0.90 29 29
co 00113 101 32 20
cT 0.0079 067 42 44
DE 0.0344 1.30 3 11
FL 0.0138 121 25 13
GA 00127 091 27 28
ID 0.0181 1.66 14 1
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IL 0.0132 0.91 26 26
IN 0.0196 114 12 17
1A 0.0106 0.96 34 24
KS 0.0115 0.76 31 38
KY 0.0146 0.99 22 22
LA 0.0538 151 1
ME 0.0237 1.55 8 4
MD 0.0185 117 13 16
MA 0.0067 0.67 46 43
Ml 0.0121 101 28 19
MN 0.0092 0.66 38 46
MS 0.0213 147 10 7
MO 0.0104 0.79 36 35
MT 0.0341 1.49 4 6
NE 0.0088 0.83 40 31
NV 0.0072 0.63 44 47
NH 0.0072 0.75 45 39
NJ 0.0158 0.82 20 34
NM 0.0306 164 6 2
NY 0.0087 0.77 41 36
NC 0.0088 0.82 39 33
ND 0.0105 0.77 35 37
OH 0.0139 0.82 23 32
OK 0.0103 0.58 37 48
OR 0.0139 1.22 24 12
PA 0.0169 0.91 15 27
RI 0.0075 0.72 43 41
SC 0.0160 0.99 19 21
SD 0.0056 0.68 48 42
TN 0.0165 1.10 17 18
X 0.0311 1.39 5 8
uT 0.0164 0.93 18 25
VT 0.0065 0.66 47 45
VA 0.0118 0.96 30 23
WA 0.0196 1.37 11 10
WV 0.0433 1.58 2 3
Wi 0.0110 0.89 33 30
WY 0.0259 0.72 7 40

From Table 2 we observe a noticeabl e discrepancy between the two average values. We
see that the unadjusted values for many states are different from the adjusted values
after the industrial composition has been accounted for. lowa, for example, has an
unadjusted cost value of 0.0132 and an adjusted value of 0.91, suggesting a heavy
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presence of pollution-intensive industries and regulatory costs. Wisconsin's value also
undergoes a change, from an unadjusted average of 0.011 per dollar of output to 0.89.
According to Levinson's Index, Wisconsin ranks 33" nationally in terms of industrial
compliance costs for manufacturers. This ranking seems to undermine the previous
indexes showing Wisconsin as one of the more stringent states. It is important to
remember that Levinson's national ranking is based on the states' average abatement
costs of nearly three decades. Keeping this in mind, a closer ook at the year-to-year
change in adjusted values reveadls that Wisconsin's abatement costs have been

increasing over time and are significantly higher in the last recorded year (see Figure 4).

Industry-Adjusted Index of Wisconsin's
Environmental Compliance Costs
0,95
0,90
0,85
= ndustry-Adjusted Index of
0,80 Wisconsin's Environmental
Compliance Costs

0,75

0,70

1977
1978
1979
1580
1981
1982
1983
1984
1985
1986
1988
1989
1990
1991
1992
1993
1994

Figure 4: Wisconsin’s adjusted PAOC costs by year (Levinson, 2001)

3.3 The 2005 PACE Survey

Due to budgetary reasons the PACE Survey was discontinued until 2005 when it was
briefly reinstated. The data from Appendix 2.1 and 2.2 detail the operation costs by
subsector, activity, and pollutant type. Relative to the previous years, the total
abatement costs per industry had generally risen since 1994. PAOCs by 2005 had
already surmounted $20.6 billion. The mgjority of compliance costs were made by the
chemical manufacturing industries. In Wisconsin however, the highest PAOCs were
spent by the paper industry. The activity that received the most alocated funds was
treatment, followed by disposal then prevention and recycling. As far as specific

pollution types go, air pollution control appears to be the most expensive.
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Using Levinson's Model we are able to comparing the data from the Bureau of
Economic Analysis (BEA) with the PACE Survey to caculate an average PAOC for
manufacturers in Wisconsin in 2005. Examining the data (represented in Table 3.1 and
3.2) we find that the average adjusted abatement costs for Wisconsin were substantially
higher than the previous values listed in Levinson’s work--ascending from 0.89 to 0.96.
The overall increase suggests that Wisconsin’s manufacturing industries and regulatory
strength had grown during the unaccounted years. The results aso imply that
Wisconsin has not exhibited any previously pollution haven characteristics by this
measure. In order to foster a pollution haven for manufacturers the PAOCs for
Wisconsin would need to be significantly lower in relation to the amount of economic
growth shown by GDP contributions from state manufacturers.  Furthermore, it shows
that Wisconsin was more stringent closer to the time of the recession than the previous

thirty years.

Due to the discontinuation of federal and state data collection on industrial abatement
costs, a secondary measure of stringency was needed for the years after 2005. The next
chapter will discuss monitoring and enforcement activities for facilities registered under
the Clean Air Act and Clean Water Act. This variable embodies a direct measure of
regulatory stringency based on the efforts made by the responsible agencies. In order to
understand the responsibilities the Wisconsin state agency is required to perform, the
fourth chapter first will introduce the concept of environmental federalism and the roles
federal and state regulatory agencies play.
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Table 3.1: Total U.S. and Wisconsin PAOCs and Industry GDP Contributions for 2005 (BEA, 2016; PACE Survey, 2008)
[In millions of dollars except for Levinson Mode Values] * GDP Contribution Data provided by the Bureau of Economic Analysis

NAICS Industrial U.S. Total GDP U.S. Total Abatement | Wisconsin Total GDP Wisconsin Total
Code Contributions* Costs Contribution* Abatement Costs
Total 31-33 1,704,173 20,677 46,622 552
311-312 179,914 1,850 4,844 83
313-314 20736 256 196 2
316 13,860 51 103 2
321 34,865 566 1,424 22
322 51,945 1,796 4,718 166
323 44,649 238 2,341 22
324 142,706 3,746 - -
325 227,299 5,217 3,194 35
326 63,543 503 2,596 20
327 49,051 696 1,317 8
331 56,636 2,291 1,761 68
332 122,936 763 5,376 28
333 114,887 315 5,657 19
334 211,046 623 4,558 2
335 43,247 190 2,450 8
336 170,697 1,319 3,829 24
337 33,783 133 953 3
338 66,198 115 1,169 1
Table 3.2: Levinson Model Results
Unadjusted Cost Adjusted Cost
Year (S) (5™
1977-1994 0.0110 0.89
2005 0.0112 0.96
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4 Environmental Federalism

4.1 Federal Environmental Legislation

The cornerstones of American environmental policy are made up of five main laws:

1) theClean Air Act Extension of 1970

2) Clean Water Act of 1972

3) Safe Drinking Water Act of 1974

4) Resource Conservation and Recovery Act 1976

5) Comprehensive Environmental Response, Compensation, and Liability Act of
1980

Each law represents a specific pollution type and establishes the relevant federal and
state standards. The Clean Air Act (CAA) regulates stationary and mobile source air
emissions, the Clean Water Act (CWA) accounts for discharges of water-borne
pollutants and quality assurance for surface water; the Safe Drinking Water Act
regulates the quality of all current and potential drinking water sources, including
groundwater, which the CWA does not specify; the Resource Conservation and
Recovery Act grants the EPA authority at every stage of the hazardous and non-
hazardous waste process, from generation to final disposal through a cradle-to-grave
system of management; and finally, the Comprehensive Environmental Response Act
created a federal “superfund” allocated to emergency clean-up services for hazardous
waste, as well as the authority to pursue legal action against those responsible parties
(EPA, 2016a). According to the EPA, these key pieces of legislation serve to protect

public health by controlling the amounts of hazardous pollutants.

Up until the 1970's environmenta regulations were almost entirely enforced by local
and state governments (Paddock, 1990). When the CAA Extension and CWA were
passed, the federal government quickly took the leading role. Their accession of
authority coincided with the realization of an environmental crisis and represents a
pivotal point in public awareness. In the years leading up to the CAA and CWA, an
entire generation discovered the impacts of pesticides like DDT after reading Rachel

Carson’s Silent Spring and then watched in horror as the Cuyahoga River spontaneously
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burst into flames (Ditommaso, 2016). Congress hastily passed the CAA and CWA to
address these issues, but in doing so, set no clear boundaries defining the roles of each
level of government. Now, aimost a half-century later, the federal statutes serve mostly
as environmental frameworks for states to develop, implement, interpret, and enforce
their own environmental regimes. The maximum pollution amounts and quality
standards are established by federa laws, like the CAA and CWA, and must be fulfilled
by each state. States have the ability to exceed these national standards and create
independent laws if the overall effect is an increased measure of protection. The total
body of environmental laws covers a broad array of issues and activities that must be
managed while still maintaining each government’s sovereignty. This balance is
referred to as environmental federalism. Like many other aspects of American
federalism, the relationship between the federa government and the state governments

regarding environmental regulations is a complex of overlapping responsibilities.

4.2 The Role of the Environmental Protection Agency

The main federal authority on environment mattersisthe EPA. The EPA was created in
1970 by an executive order from President Richard Nixon to unify the environmental
functions of multiple governmental agencies after they were suspected of collusion with
the polluters they were tasked with regulating. As AnnaNi and Montgomery Van Wart
explain in the Building Business-Government Relations guide:

“The agency was to be a single, independent, executive agency not at the
cabinet level, and unique inasmuch as it was not created by Congress.
Born in the wake of elevated concern about the environmental pollution,
the agency was established...to consolidate a variety of federal research,
monitoring, standard-setting, and enforcement activities to ensure
environmental protection.”

(p.62, 2016)

In a sense, the EPA was not merely another governmental entity, but rather a direct
extension of the Executive Branch. Since its entire existence had been molded to the
specific pollution concerns addressed by the CAA and CWA, the new federal authority
was faced with unique set of regulatory obstacles from the onset.
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“This piecemeal policy-making occurred in part because of the political
importance of environmental issues being dealt with individually as they
appeared on the public’s radar screen, rather than reconstructing a
framework altogether; for example, having separate departments take on
different tasks. Instead of monitoring enforcement and research,

Congress set out legal areas separately, like air, water, and pesticides.”

(Ni and Van Wart, p.62 2016)

To synchronize federal and state policy more easily the EPA broke the United States
into 10 environmental regions--Wisconsin, Minnesota, Illinois, Indiana, Michigan, and
Ohio belong to Region 5. State environmental agencies like the DNR or the Minnesota
Pollution Control Agency are responsible for implementing both federal and state
regulations. The regional EPA offices, which take directions from their Washington
D.C. headquarters, offer legal counseling to help states draft new legidation, create
regulatory systems, monitor compliance, develop programs for public education and
participation, and aid in enforcing existing laws. States in return are asked to create
State Implementation Plans to meet federa standards. Even if states enter into formal
negotiations with the EPA and sign agreements on pollution criteria for federal grants,
the state agencies make practically al enforcement and permit-issuing decisions. At the
local level, environmenta agencies and lawyers operate in a same manner, but
concentrate on smaller contracted services like waste disposal and zoning ordinances
(Yale Law School, 2015). The federal government still has preemptive authority in
matters that are not explicitly granted to the regional governments. Under the
Supremacy Clause of the U.S. Constitution, local and state governments are barred from
entering into legal areas where congressional permission is not directly given. This
serves to eliminate any gray-areas in regulatory responsibilities and avoid potential
friction if both governments were to execute the same legal duties (Alonso, 1978).
These agencies must therefore cooperate within the limits of federalism to monitor and

enforce pollution standards.
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4.3 Federal Monitoring Regulations

As with any legal regime, in order to assure compliance there have to be certain
mechanisms. In the United States, when the environmental movement was first
underway, the General Accounting Office estimated that only 3% of total air pollution
emitters were actually compliant with the designated limits (Heyes, 2000). Luckily,
compliance has dramatically increased since then. Federal and state agencies now
oversee more than 41 million facilities and sources regulated by 58 environmental
different protection programs. The vast mgority of facilities operate with air and water
permits set by the CAA and CWA, with approximately 24,000 magjor CAA facilities,
20,000 minor CAA facilities, and 7,000 mgjor CWA facilities (Gray and Shimshack,
2011). For such an undertaking the EPA and states collectively spend over $1 billion
each year on monitoring and enforcement efforts alone.

The ultimate purpose of monitoring activities is to assure compliance among pollution
permit holders and reduce the chances of future violations. Evaluations are the main
form of monitoring and almost always require an on-site facility inspection. According
to the EPA’s Compliance Monitoring Strategy (CMS) an inspection requires a detailed
report of all the regulated pollutants and emission units within afacility. For example, a
facility report for an air polluter should contain a description and the amounts of the

following:

1) Visblefacility emissions
2) Feed rates
3) Raw material composition
4) Processrates
5) Pollution control equipment performance
6) Stack tests
(EPA, 2014a)

The CMS also encourages inspectors to make use of pollution monitoring technologies
such as infrared cameras, leak detection systems, or, if necessary, photo-ionization
detectors. Although off-site monitoring does exist the amount of regulated facilities that
meet the preconditions to obtain one are few and usually only pertain to smaller sources
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like apartment complex boilers. Evauations are also based on facility-submitted
monitoring data and previous compliance reports. The types of monitoring inspections
are broken down into Full Compliance Evauations (FCEs), Partial Compliance
Evauations (PCEs), and Investigations. FCEs evaluate the level of a facility’s
compliance as a whole. This requires such regulatory procedures as collecting and
measuring emission samples, conducting staff interviews, reviewing operation logs, and
examining the installation, operation, and maintenance of pollution abatement
equipment. In addition, FCEs should assess a facility’s ability to meet compliance
standards. To account for al monitoring activities it may take over a month to make an
FCE for a single facility (Gray and Shimshack, 2011). For a PCE, compliance is
determined by individual processes, like the ones mentioned above, or the evaluation of
one particular feature of a facility; for example, the regulatory agency may assess the
response speed a facility demonstrates for formal information requests. PCEs therefore
require less time, money, and resources to determine if afacility isin compliance with a
particular program, emission standard, or process (EPA, 2014a). Investigations restrict
the scope of an evauation to a single process in a more in-depth assessment. Most
investigations are conducted as a follow-up to an FCE usually because of an evaluation
restraint like time, knowledge, or technology. One particular EPA investigation into
state permit-issuance failure revealed that in the absence of the required New Source
Review/Prevention of Significant Deterioration permits, pulp, utility, and petroleum
facilities were operating without any pollution control whatsoever. Consequently, after
realizing their regulatory freedom, each industry underwent noticeable economic
growth. Only after a review of released documents on industrial growth was the EPA
made aware of the state agency’s neglect (EPA, 20144).

4.4 Clean Air Act Monitoring Activities

The guidelines for proper CAA air monitoring are described in the EPA’s Stationary
Source CMS program. The recommendations of the Office of Enforcement and
Compliance Assurance (OECA) are that state regulators first submit a biennia CMS
consistent with federal statutes for discussion and approval by the regional EPA branch.
States are encouraged to keep detailed records of monitoring activities and facility-
specific enforcement data and then submit it to the Integrated Compliance Information
System (ICIS) for Air for review. The overal aim of the CAA CMS program isto:
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1) Synchronize federa and state monitoring practices
2) Foster communication between the different levels of governmental agencies

3) Enhance federal oversight into individual states monitoring systems

The type of permit outlines the obligations each facility must fulfill to be in compliance.
The CAA requires all mgjor air polluters and sources obtain Title V operating permits,
which are issued by the state regulatory agencies. For all Title V permit holders, the
EPA suggests an FCE be conducted at least once every two years. For so-called “mega-
sites’, like petroleum refineries, steel manufacturers, and chemical manufacturers,
evaluations can be conducted once every three years. Facilities that are classified as
mega-sites are determined by individua states based on facility emission units,
pollutant characteristics, monitoring systems, and their overall footprint (EPA, 20143).
Minor facilities may require a Title V permit if they emit or have the potential to emit
pollutants equal to or greater than 80% of the major facility thresholds. These permits
are registered as SM-80's. FCEs for SM-80 polluters should be conducted once every
five years. Following inspections, states are then asked to prepare a Compliance
Monitoring Report describing the monitoring activity type, facility, permit application,
emission units, noncompliance records, and any other general observations. However,
the evaluation frequencies recommended by federa regulators are not legally binding
and, moreover, there is no minimum number of evaluation frequencies that states must

perform to ensure compliance.

4.5 Clean Water Act Monitoring Activities

For sources and facilities emitting water-borne pollutants, the CWA requires a National
Pollutant Discharge Elimination System (NPDES) permit to monitor and prevent
pollution discharge. According to the CWA-CMS, water quality standards and overall
compliance is achieved by NPDES permit holders through the collaborative oversight of
various regulatory agencies. The scope of the NPDES permit requirements applies to
major and non-major facilities/sources much in the same way as the CAA-CMS, but for

the following pollution types:

1) Pre-treated discharge
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2) Bio-solids (dludge)
3) Wet weather sources
4) Pesticides

The EPA recommends that states conduct at least one comprehensive inspection every
two years for magjor facilities. For large and medium Concentrated Animal Feeding
Operations (CAFOs) with NPDES permits, the EPA recommends a comprehensive
inspection only once every five years (EPA, 2014b). If the CAFO is not in possession
of an NPDES permit, the state regulators should make an initia inspection to determine
the facility type as well as the possible discharges and then monitor accordingly. The
NPDES aso takes into consideration the proximity permittees have to sensitive
drinking-water sources like groundwater. For these permit holders, the CMS
encourages more inspection frequencies than the federally recommended number. The
use of pesticides has only recently come under the regulation of the EPA’s NPDES
program. However, there are still no recommended monitoring frequencies for facilities
using or discharging pesticides (EPA, 2014b). NPDES compliance regulators are
instructed to perform the following on-site monitoring activities for permit holders
according to the facility’ s history and data needed:

1) Combined sewer overflow inspection

2) Bio-monitoring inspection

3) Pre-treatment sampling

4) Discharge sampling

5) Municipa separate sewer system inspection
6) Sanitary sewer overflow inspection

7) Sewage sludge and bio-solids inspection

8) Storm water inspection

9) Toxicology sampling
Furthermore, a thorough background investigation of previous compliance records

should be concluded (EPA, 2014b). The data obtained should then be entered into the
EPA’s NPDES-ICIS.
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4.6 Federal Enforcement Mechanisms

In 1989 the EPA published the Enforcement Management System (EMS) as a guide for
building state enforcement programs. Enforcement activities are the proactive measures
regulatory agencies take once noncompliance has been suspected or made evident.
Most regulated facilities will be subject to a violation at some point in their operation.
The EMS specifies that aformal enforcement action can be, “independently enforceable
without having to prove the original violation, and subjects a person to adverse legal
consequences for noncompliance” (pg. 68, 1989). Enforcement actions also occur
under different circumstances from monitoring in that they require an appropriate
response to noncompliant behavior, leaving room to interpret the level of misconduct by
the regulatory agency in charge. This aso alows states a degree of flexibility to work
on a case-specific basis and by their individua needs. The EMS guide lists the
violation circumstances that state agencies should consider before determining a due

course of action:

1) Permit, statutory, regulatory or enforcement order schedule has been
violated

2) Violation has occurred that presents an actual or imminent threat of
significant harm to the environment or to the public health and safety

3) Violation has occurred which, unless corrected, would erode the integrity of
an environmental protection program

4) Pretreatment program requirements are violated

5) Regulatee has failed to report

6) Source has conducted an unauthorized bypass

7) Inspection resultsindicate a severe problem

8) There are known or suspected operation and maintenance problems

9) Information provided by interested parties indicates a significant violation

10) There are aesthetic impacts related to the violation. These general violation
screening considerations should be applied in the violation review process

(EPA pg. 40, 1989)

29



If the regulatory agency finds a facility in violation of one or more regulation or
operating standards, several actions may be taken. The Combined Enforcement Policy
of the EPA details the response measures to ensure state agencies act appropriately and
with consistency. The possible federal enforcement responses are the following:
Notices of Noncompliance, Administrative Compliance Orders, Civil Administrative
Penalty Orders, and Civil Judicial Referrals. A Notice of Noncompliance (NON) is
given when a facility does not meet a federal standard for an operation or maintenance
process and/or emission amount. NONSs are the most frequent forms of violation and
are typically distributed for first-time offenses or less harmful pollutants. Facilities and
sources are then allowed 30 days to return to compliance. If the violator fails to realign
with the legal standards, they shall be issued a Civil Administrative Penalty Order. In
cases of violations that pose an immediate threat to the environment and/or public
health, an Administrative Compliance Order shall be given. For clear violations or
extended failure to come into compliance, an EPA administrator can pass the case to the
United States Department of Justice for assessment and collection of legal penalties
(EPA, 2012). Due to the limits of federalism however, the EPA may only exercise its
enforcement authority over a state if it determines that the state has not taken the
appropriate enforcement actions or the actions are inadequate.

There are two reasons that justify using monitoring frequencies and enforcement actions
as indicators for environmental stringency. First, they are activities the states directly
control. The federal government sets standards, but states are the bodies actually
responsible for ensuring that those standards are met and for taking action when they
are violated. Therefore, the maority of activities are concluded solely by state
agencies. In 2003 states carried out 96% of the inspections and 88% of the judicial
lawsuits in the United States (Konisky, 2007). The second reason is to understand the
extent of the agencies responsibilities and the implications when those duties are
neglected. The purpose of thoroughly examining the federal monitoring and
enforcement guidelines of the CWA and CAA isto emphasize the amount of oversight,
or trust in self-regulation systems, necessary to ensure compliance with environmental
regulations, which state regulators are obliged to perform. Aswe will seein Wisconsin,
the amount of effort and resources required has encouraged the state to rely more
heavily on voluntary compliance. By the decentralized nature of environmental

federalism, it isthe responsibility of statesto not only prove compliance, but aso obtain
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the actua self-monitoring reports from the facilities. The overall effectiveness of the
environmental regulations therefore is only as effective as the agencies administering
them. As we will see, Wisconsin has its own monitoring and enforcement response

procedures conducted by its regulatory authority, the Department of Natural Resources.

4.7 The Role of the Department of Natural Resources

The DNR isthe primary regulatory body in Wisconsin. It isthe sole agency responsible
for issuing permits, monitoring pollution activity, and enforcing environmental
regulations. The DNR conducts its monitoring activities primarily through on-site
inspections according to federa guidelines and standards. The following data in Table
4 represents the total inspection frequencies, separated by pollution type and source,
directly before and after the 2008 recession. The results show a tremendous decline in

overal monitoring activities within afive year span.

Table 4: DNR Monitoring Overview (Bergquist, 2012)

Total Environmental 2007 2008 2009 2010 2011 | Change
Inspections "07 vs.
‘11
Air Pollution 419 383 423 333 279 -33%
Large Farms 28 22 35 52 28 -
Private Wells 1,047 | 1,133 | 1,065 | 1,088 697 -33%
Storm Water 1,310 1,570 | 1,201 831 619 -53%
Environmenta Cleanup 50 61 39 54 47 -6%
Hazardous Waste 278 273 287 415 283 +1%
Solid Waste and Landfill | 338 337 300 283 231 -32%
Wastewater 415 400 326 157 199 -52%
TOTALS 3885 | 4179 | 3676 | 3,213 | 2,383 | -37%

In relation to 2007, the total amount of inspection frequencies decreased 37% by 2011.
Monitoring activities for wastewater pollution types showed the largest drop, while
hazardous waste monitoring increased by 1%. However, compared to 2010 the number
of hazardous waste inspections actually fell by 132. Reasons for such a dramatic

decrease in monitoring could be the result of the budget and staff cuts previously
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mentioned, but the overall implications support the preconditions for other pollution
haven characteristics. There is no doubt from this data that the level of stringency in
terms of monitoring has decreased, but we will need to examine the state enforcement

activities to analyze how these mechanisms coincide with pollution-prone behavior.

For enforcement activities, the state uses the Stepped Enforcement Philosophy as a
guide for conducting its statutory duties. The “steps’ refer to a procedural order to
prevent, identify, and correct environmental law violations. They range from informal
written compliance requests to legal referrals to the Wisconsin Department of Justice.
According to the DNR Enforcement Handbook, the overal goa of the Stepped
Philosophy is to obtain voluntary compliance from regulated sources and to resolve
violations at the lowest enforcement level appropriate (DNR, 2013). Wisconsin's
enforcement actions include Notices of Noncompliance (NON), Notices of Violation
(NQOVs), Enforcement Conferences, Compliance Orders, and Referrals. If there is a
possible violation the facility or source will first receive a written NON informing them
of the statute allegedly being violated. NONs can be issued by most DNR staff members
for identified minor violations, usually observed during on-site inspections and are not
centraly logged by the department. NOVs are given for clear breaches of
environmental regulations and must be made by a state environmental enforcement
specialist. NOVs contain the citation code for the violation committed and indicate the
possible legal consequences. NOVs will aso provide a requested date for corrected
compliance or a formal Enforcement Conference. Enforcement Conferences are
meetings held between the DNR and alleged violators to reach an achievable solution.
These conferences are typically where the NOV's, Compliance Orders, or Referrals are
given. Compliance Orders are legally binding agreements to correct aviolation within a
given amount of time. Referrals on the other hand are formal requests to the Wisconsin
Department of Justice to pursue lega action against a violator or obtain civil forfeiture
through due process (DNR, 2013).

While the vast mgjority of violations are observed during inspections or self-reporting, a
small amount are brought to the DNR'’s attention by public request if six or more
citizens make a forma complaint (Azar and Bochert, 2007). The data provided in
Tables 5.1 and 5.2 detail the last 10 years of environmental enforcement actions by

program area. Different programs use different enforcement mechanisms based on
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what is available to them statutorily or through rule. It isimportant to note that the data
are for calendar years and as such the 2016 data only represents the first few months of
the year. The accumulative results show a massive decline in amost every enforcement
activity. The biggest change can be seen in the number of referrals to the Wisconsin
Department of Justice. Compared to the activity averages from the pre-recession years
(2007-2008), referrals dropped 46% by 2015, while the number of violation notices
dropped 44% and enforcement conferences 21%. Compliance orders on the other hand
appear to be the only activity that has noticeably increased in the past decade but only in

one program area.
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Table 5.1 Ten Year DNR Enforcement Activities (Sponseller, 2016)

Notices of Violation 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Totals | 10 Yr Avg
Air Management 179 123 76 67 46 46 32 46 38 11 664 66
Animal Waste CAFO 0 3 13 15 12 3 7 12 18 3 86 9
Animal Waste NonCAFO 4 4 5 6 4 2 9 9 4 0 47 5
Water Resources (FH) 45 41 46 36 19 32 32 23 35 8 317 32
Hazardous Waste 10 12 7 17 10 8 17 18 14 9 122 12
Public Water 76 76 90 68 69 51 89 83 67 19 688 69
Private Water 30 25 158 135 14 13 12 75 8 7 477 48
Repair & Remediation 23 22 30 14 9 19 14 10 3 7 151 15
Solid Waste 23 35 31 17 12 20 18 19 23 9 207 21
Waste Tires 0 0 2 0 8 0 0 0 0 0 10 1
Technical Services 1 0 0 1 29 2 0 1 0 1 35 4
Storm Water 55 71 42 23 8 23 26 21 20 8 297 30
Wastewater 50 49 32 58 29 25 42 29 36 19 369 37
Totds 496 461 532 457 269 244 298 346 266 101 3470 347
Enforcement Conferences 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Totals 10 Yr Avg
Air Management 88 92 54 32 29 42 32 37 35 11 452 45
Animal Waste CAFO 0 2 8 13 10 2 9 13 19 5 81 8
Animal Waste NonCAFO 2 4 3 7 4 4 10 13 4 0 51 5
Water Resources (FH) 38 38 37 26 22 31 30 26 34 7 289 29
Hazardous Waste 4 10 5 7 5 7 15 14 16 9 92 9
Public Water 30 53 52 411 60 40 67 73 60 13 489 49
Private Water 12 21 13 11 12 10 11 5 7 7 109 11
Repair & Remediation 13 14 22 9 9 14 9 10 5 1 106 11
Solid Waste 19 22 30 8 12 24 16 19 19 7 176 18
Waste Tires 0 0 1 0 22 0 0 0 0 0 23 2
Technical Services 1 0 0 1 1 1 0 1 2 0 5 1
Storm Water 52 61 25 28 10 22 24 20 17 4 263 26
Waste Water 34 26 24 42 22 28 25 24 35 12 272 27
Totds 293 343 274 225 218 225 248 255 251 76 2408 241
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Table 5.2 Ten Year DNR Enforcement Activities (Sponseller, 2016)

Compliance Orders 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Totals |10 Yr Avg
Air Management 0 0 0 0 1 0 3 0 0 0 4 0
Animal Waste CAFO 0 0 0 0 0 0 0 0 0 0 0 0
Animal Waste NonCAFO 0 0 0 1 0 0 0 0 0 0 1 0
Water Resources (FH) 0 0 0 0 0 0 0 0 0 0 0 0
Hazardous Waste 0 0 0 0 0 0 0 0 0 0 0 0
Public Water 5 17 24 24 20 17 16 31 27 6 187 19
Private Water 0 0 1 1 0 0 0 0 0 0 2 0
Repair & Remediation 1 1 0 1 1 1 4 0 1 0 10 1
Solid Waste 0 0 1 0 0 0 0 1 0 0 2 0
Waste Tires 0 0 0 0 0 0 0 0 0 0 0 0
Technical Services 0 0 0 0 0 0 0 0 0 0 0 0
Storm water 0 0 0 0 0 0 0 0 0 0 0 0
Wastewater 1 0 0 1 0 0 0 2 3 0 7 1
Totds 7 18 26 28 22 18 20 34 31 6 210 21
Referrals to WI DOJ 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total 10 Yr Avg
Air Management 28 20 21 14 2 10 8 13 12 1 129 13
Animal Waste CAFO 0 0 1 4 0 1 0 2 4 0 33 3
Animal Waste NonCAFO 2 3 1 0 0 0 3 2 4 0 16 2
Water Resources (FH) 6 17 11 8 8 6 9 6 7 1 76 8
Hazardous Waste 3 2 3 4 4 3 1 1 1 0 21 2
Public Water 3 4 2 4 0 0 3 2 0 1 20 2
Private Water 2 6 5 4 3 1 3 2 1 0 27 3
Repair/Remediation 3 3 3 2 1 1 0 5 1 0 20 2
Solid Waste 1 6 3 6 0 2 5 1 2 0 29 3
Technical Services 0 0 0 1 0 1 0 0 0 0 5 1
Storm water 12 8 6 1 3 3 2 1 3 1 39 4
Wastewater 10 7 13 4 4 6 1 0 4 1 49 5
Totas 70 76 69 55 25 34 35 35 39 5 468 47
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Keeping in mind the fact that PAOCs for air pollution involve the highest compliance
costs, it is interesting to note that the most dramatic reduction in specific program
activity is actualy air management. As we can see in Figure 5, Wisconsin places far

below the average for CAA enforcement activities.
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Figure 5: EPA CAA Enforcement Actions for Major Facilities (EPA, 2016b)

The lack of oversight has set the state back financially aswell. A public records request
by the Wisconsin Wildlife Federation in May 2015 revealed that the amount of civil
forfeitures obtained by the DNR for violations dropped more than 50% since the
previous state administration. The report published by the Milwaukee Journal Sentinel
lists the total forfeitures between 2006 and 2010 as just over $15 million, compared to
$6 million between 2011 to 2015 (Bergquist, 2016). Fines for wastewater pollution fell
from $455,407 to $12,057 in the ten years reported, but the biggest drop in forfeitures
occurred in the last two years. In 2015 the total amount paid for environmental
violations was just $306,834--a 78% decrease from the previous year and the lowest
amount of annual forfeitures in the last decade (see Figure 6). The Wisconsin Wildlife
Federation aso highlighted the fact that for 2015 no fines were even given to
concentrated animal feeding operations.
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Figure 6: Forfeitures for Environmental Violations (Verburg, 2016)

What becomes clear is the regression of enforcement activities is still in sync with the
Stepped procedural order, in that the degree of change reflects the level of strictness for
each enforcement activity. This data trend emphasizes the DNR’s determination to
keep enforcement actions to the lowest level. State law makes it clear however that if a
violation of any rule or term or condition of a permit isto occur, the DNR isto refer the
matter to the Department of Justice “on the basis of any information available” (Wis.
Stat § NR 283.89(1), 2001). Given that the DNR issued 27 compliance orders in 2015
for public water pollution without any legal forfeiture, it means that either the lower
levels of enforcement have actually inhibited noncompliant behavior or that more
polluters are getting away with more violations. In terms of enforcement, the lowest
form of action is a Notice of Noncompliance, but the yearly data for NONs is not
available due to their informal nature and the fact that the DNR is not required to make
them public. However, Wisconsin has reported some of its compliance reports to the
EPA. From this proxy data we will be able to better assess the actual behavioral
changes of polluting industries to identify any negative relationship between regulatory
activities and pollution suppression as documented in other work (Gray and Shimshack,
2011; Earnhart, 2004; Nadeau, 1997; Glicksman and Earnhart, 2007; Shimshack and
Ward, 2005; Gray and Shadbegian, 2005; Alberini and Austin, 1999; Langpap and
Shimshack, 2010). The next measure for identifying environmental stringency is to
look at the economic growth in pollution-intensive industries. The following chapter
will therefore examine two of the largest industries to come out of the recession: frac

sand mining and concentrated animal feeding operations.
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5 Industrial Growth

5.1 Frac Sand Mining

Sand mining is one of the industries that has grown exponentialy since the 2008
Recession, yet it is operating with littleto-no regulatory oversight. Frac sand
establishments operate under the guidelines of non-metallic mining according to the
Wisconsin Statutes for Natural Resources. Chapter 135 states that non-metallic mining
includes all operations or activities such as excavating, dredging, stockpiling, or
crushing, for the sale or use of non-metalic minerals by the operator. The recent
proliferation of sand mining across the Midwest has been driven by the hydraulic
fracking industry. Hydraulic fracking uses sand in the extraction process as a proppant
to create fissures in rock formations in order to release natura gas or crude oil.
Researchers at the Civil Society Institute found that the amount of sand used in the
fracking process has increased 30% since the industrial boom (Hopkins, et a., 2014).
According to the BEA, only five sites were registered in Wisconsin as industrial sand
mining establishments in 2005. As of 2015 the DNR reports 129 sand mining facilities
currently in operation (DNR, 2015a). This dramatic boom in Wisconsin is partly due to
the state’s rich glacial deposits of Cambrian and Ordovician sandstone in the western
and central parts of the state, which areideal for industrial standards.

EXPLANATION
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Figure 7: Midwest Geology by Sand Types (USGS, 2015)
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Figure 7 from a U.S. Geological Survey, illustrates the major bedrock composition of
the Wisconsin and the distribution of Cambrian (indicated in red) and Ordovician
(indicated in pink) sandstone relative to other Midwest states. The standards for frac
sand are stricter than one might think. Frac sand specifications require amost pure
guartz formed in a small, well-rounded granule that can sustain a 6,000-14,000 ps
compressive standard (DNR, 2012). Given its advantageous geology, sand mining was
bound to expand, yet the exponential growth that Wisconsin experienced set it apart
from other producing states. According to the League of Conservation Voters (2014b),
by 2014 Wisconsin was aready supplying 75% of al the frac sand used in the United
States' hydraulic fracking industry. While CAFOs have experienced more gradua

growth, they have caused more worry among state residents.

5.2 Concentrated Animal Feeding Operations

According to Wis. Stat. §243.03(4), a concentrated animal feeding operations is a
facility, other than a pasture, where 1,000 or more animal units are confined and fed for
at least a 45-day period within one year. One animal unit is equivalent to a 1,000 pound
cow, with or without calf (U.S. Department of Agriculture, 1995). CAFOs have higher
production efficiencies and lower costs compared to smaller farms. CAFOs have been
more familiar to Wisconsin, but within the last ten years the number of dairy operations
has doubled, as seen in Figure 8. The growing number of CAFOs is part of a larger
national trend towards industrial agriculture. Increased demand for meat and dairy
products has aso fuelled the transition from traditional family operations. This

transition can be seen in the following graph.
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Figure 8: CAFOs in Wisconsin by Livestock and Facilities Types (DNR, 2016)
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Figure 8 from the DNR website depicts the number of CAFO permits in the last twenty
years. We can see that the number of dairy CAFOs quadrupled between 2000 and 2014.
The latest data figures provided by the DNR list 255 permitted CAFOs currently in

operation in Wisconsin, 66 of which are operating with expired permits (see Table 6).

Table 6: CAFOs in Wisconsin by Livestock and Facilities Types (DNR, 2016)

*CAFOs with more than one livestock type can be counted multiple times

Livestock Type Number of CAFOs*
Beef 13
Poultry 8
Dairy 240
Ducks 1
Swine 14
Turkey 2

As we can gather from the registered sites and permits, sand mining and CAFOs have
undeniably prospered in Wisconsin in the last ten years. A further look shows that each
industry has also provided significant GDP contributions to the state and, for sand

mining, employment opportunities as well.

5.3 GDP and Employment Growth

The following figures (9-13) provided by the BEA illustrate the economic growth in
terms of GDP contribution and employment for farming and non-oil or gas mining
industries since 2000. What we can observe are a number of economic trends that
correlate with 2008 recession and DNR data. First, mining activities were jumpstarted
in 2009. After experiencing a temporary decline, GDP growth rose again a a
staggering rate between 2012 and 2013, by which time it had grown by 50%.
Employment rates demonstrate a similar pattern with a more distinguishable rise
between 2011 and 2012. Supportive industries for mines grew as well, initialy
contributing only $1 million to the state GDP in 2010 and then $7 million by 2012—
accounting for an 85% increase in just two years. Second, Figures 12 and 13 show

Wisconsin's farming industry was hit harder by the recession.
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Figure 9: GDP from Mining (Non-oil or Gas) in Millions of Dollars (BEA, 2008)
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Figure 10: Total Full-Time and Part-Time Employment for Mining (Non-oil or Gas) in Millions of
Dollars (BEA, 2008)
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Figure 12: GDP from Wisconsin Farms in Millions of Dollars (BEA, 2008)
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Figure 13: Total Full-Time and Part-Time Employment for Farming in Millions of Dollars (BEA, 2008)

Farm GDP decreased amost 30% after the recession but resumed its growth again by
2011, increasing 53% from 2009 while the number of part- time and full-time farm
employees steadily decreased. This economic movement highlights the transition to
industrialized farming practices and reflecting the DNR’s growing numbers of CAFO
permits.

Comparing the actual amount of out-of-state sand mine operators to in-state, we see a
remarkable increase. From the DNR permit registry we can trace the balance of
economic flow in Wisconsin. The percentage of out-of-state companies operating frac
sand mines in 2012 was already 40%; the other 60% came from Wisconsin-based
companies. By 2015 the amount of Wisconsin owners dropped to 44%, while out-of-
state operations rose to 56% (see Appendix 3). The growth in out-of-state investments
is key evidence of Wisconsin pollution haven characteristics. In terms of having a
competitive advantage there is also sufficient evidence. Despite proximity and resource
availability, other Midwestern sand producing states did not flourish as much as
Wisconsin. For example, Minnesota, Wisconsin's closest neighbor in terms of GDP,
population, and geology, was not able to keep up. When Wisconsin state was producing
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over twenty million tons a year from its 121 active mines, Minnesota was only
producing three from its nine facilities (Carey, 2015). It is possible that Wisconsin's
more abundant sandstone deposits or rail infrastructure gave it the upper hand, but the
state also only has one agency that regulates the entire industry versus Minnesota,

which has five different regulatory agencies.

While both industries have undergone significant economic growth, it is not without
concern for environmental implications. Sand mining and CAFOs are pollution-
intensive industries that release high concentrations of air and water pollutants. Under
law, they are therefore required to obtain pollution permits to operate in Wisconsin.
Despite the fact that pollutants from sand mining are not generally hazardous to human
health, it is the sheer quantities being produced state-wide that make them dangerous.
CAFOs on the other hand do pose an immediate threat to residents, but have been given
extremely lenient requirements for their waste management plans and pollution
exemption. In fact, little has been done in response to the growth these two industries
have undergone and the potential pollution they can cause. The following chapter
examines the regulatory inefficiencies, outdated standards, and pollution tolerance
Wisconsin policy-makers have demonstrated instead.
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6 Pollution Potentials and State Legislation

6.1 Sand Mining Pollution

The DNR implements the federa CAA and CWA performance standards through the
Air Monitoring System and the Wisconsin Pollutant Discharge Elimination System
(WPDES). The Air Monitoring System sets the state air-borne pollution concentration
limits according to federal standards and ambient monitoring requirements. The
WPDES provides permits for pollutant discharge, runoff and storm-, ground-, and
wastewater. Sand mines are required to obtain both of these permits. Despite the rapid
industrial growth, the DNR and state legislators have failed to increase any pollution
standards for permit holders. In fact, the DNR has only performed one report on
industrial sand mining when the number of active siteswas still in the single digits. The
report however mentioned that ““as the number of sand mines and processing facilities
increase, especially if clusters of these facilities begin to occur, the department may
consider examining cumulative environmental impacts” (DNR pg. 41, 2012).
Meanwhile, local residents have become increasingly worried about the level of
freedom with which mines are operating. The largest source of sand mining pollution
comes from particulate matter (PM) in the form of fugitive silica dust. Compared to
other air pollutants regulations the concentration limit for silica PM is considerably

more generous (see Figure 14).

Coincidentally up until 2006, the federal standard for PM 10 concentrations was actually
much lower; in fact, only 50 micrograms per cubic meter compared to the 150
micrograms allowed today (DNR, 2015c). Because sand mines emit high quantities of
PM10 and PM2.5, mining operators are required to obtain an Air Monitoring System
permit. Exemptions can be made however. Frac sand mines are considered minor
emission sources and the amount of silica PM that a single site emits does not present
what the DNR considers a “significant hazard to public health” under Wis. Stat 8 NR
285.60 (6), alowing facilities to be excused from some state PM regulations (DNR,
2013). While silica PM does not pose an immediately danger to human health, in high
quantities it has the potential to cause heart complications, asthma, or other respiratory
problems. Long term exposure to silica dust can result in silicosis, a possibly fatal and
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irreversible respiratory condition caused by inflammation in the lungs (Midwest
Environmental Advocates, 2014).

Polutant oonmaryl - averaging Time  Level Definition
B-hour 9 ppm
Carbon Monoxide pramary Mot to be exceeded more than once per year
1-hour 35 ppm
primary and | Rolling 3-month 0.15
Lead secondary average pglm Mot to be exceeded
primary 1-hour 100 ppb 98th percentile, averaged over 3 years
Nitrogen Dioxide i
9 pamary and Annual 53 ppb Annual mean
secondary
Ozone"* primary and e 0.075 ppm Annual tourtrT-hlghest daily maximum 8-hr
secondary concentration, averaged over 3 years
primary Annual 12 ug!rn:“ Annual mean, averaged over 3 years
Phas secondary Annusal 15 ug.lrn“ Annual mean, averaged over 3 years
Particulat i
aM;‘:r;Je? © p;ﬂ”;gnwd::f 24-hour 35 ug.lrns 98th percentile, averaged over 3 years
primary and I 3 [ Mot to be exceeded more than once per year on
Phhio secondary 24-hour 150 pg/m average over 3 years

98th percentile of 1-hour daily maximum
concentrations, averaged over 3 years

secondary 3-hour 0.5 ppm Mot to be exceeded more than once per year

Sulfur Dioxide primary 1-hour 75 ppb

Figure 14: Air Pollution Concentration Limits (DNR, 2015c¢)

Additional air pollution results from other supportive mining activities, like operating
machinery and transportation, which generate small quantities of hazardous waste such
as hydraulic ail, anti-freeze, chemical solvents. Under current mining permits the DNR
is not granted the administrative authority to control secondary pollution, such as odor,

noise, light pollution, or other by-products consequentia of mining activities.

A more threatening problem is the potential for surface water pollution. From the
DNR’s initial 2012 report, the Department concluded that the expected average water
use per sand mine could reach two million gallons per day. During the purification
process the excavated sand is washed with a chemica flocculent to treat colloidal
sediment. A common flocculent frequently used by the industry contains acrylamides.
The EPA has linked high concentrations of acrylamides to central nervous system
damage in humans, but environmental laws in Wisconsin do not currently have any
ground or surface water regulations for it (EPA, 1987). Minnesota, one of Wisconsin's
neighboring states and rivals in the frac sand industry, has already added acrylamide to
its Department of Health’s watch list after the EPA identified the flocculent as a likely

carcinogen. The Department described the chemica as exceptionally soluble with a
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slower biodegradability rate but high mobility, posing a potential hazard for sand
mining when excavation occurs below the region’s water table (Minnesota Clean Water
Fund Initiative, 2013). Despite not having any state regulations for it, some Minnesota
miners have already taken a precautionary approach to acrylamide and have begun
using a starch-based flocculent instead (Kennedy, 2013). Wisconsin's heavy rainfall
and snow melt can also lead to surface water pollution. Mining sites lack top soil with
vegetation, making them susceptible to large amounts of discharge and storm water
overflow. Depending on whether a facility has a high capacity well or an open
wastewater holding pond, diverted storm water can carry chemical contaminants and
high concentrations of sediment into nearby surface waters, possibly decreasing the pH
Additional

environmental impacts of sand mining activities include lower water tables from high

levels and altering the water’s chemical or biologica composition.

groundwater use, habitat loss, and wildlife displacement.

6.2 CAFO Pollution

Primary CAFO pollution is generated by organic by-products of animal waste. In
Wisconsin, the largest pollution gquantities are produced by dairy operations. Since a
single CAFO contains 1,000 or more animal units, the amount of manure one dairy
operation produces is roughly 80,000 pounds each day according to the U.S.
Department of Agriculture (see Table 7). Putting that into perspective, the estimated
amount of organic waste generated per day in 2014 in Wisconsin would have been 20

million pounds.

Table 7: CAFO Waste Generation Values in Ibs/day/animal unit (U.S. Department of Agriculture, 1995)

Recoverable
Livestock Total Manure
Type Manure Nitrogen | Phosphorus | Average %
Beef 59.1 0.31 0.11 80
Dairy 80.0 0.45 0.07 75
Hogs 63.1 0.42 0.16 76
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Chickens
(layers) 60.5 0.83 0.31 93
Chickens
(broilers) 80.0 1.10 0.34 93
Turkeys 43.6 0.74 0.28 78

The majority of waste can be recovered and utilized. Recoverable waste is the waste
produced in confinement which can be collected and used for fertilizer. Unlike most
waste covered by state law that has to be treated before it can be discharged, CAFO
animal waste islegally treated as fertilizer and kept in open storage units, such as a dike
pond or walled platform, for long periods of time before being applied to topsoil as
fertilizer. Yet if an operator improperly manages the fertilizer, either while stored or
during soil application, the nutrients and micro-organisms in the waste can lead to the
spread of diseases, bio-aerosols, or surface water contamination. Liquid waste can also
percolate into ground water supplies along with the nutrients and bacteria it carries.
Given the sheer quantities of waste produced, CAFO pollution is presumed to be
inevitable in Wisconsin. According to Wis. Stat. § NR 243.12(1) (d) for WPDES
permit applications:

“It is the department's position that if the manure or process wastewater
from a CAFO is land applied to sites in Wisconsin, pollutants from the
manure or process wastewater will reach waters of the state either via
leaching to groundwater or surface runoff. Also, it is the department's
position that storage facilities constructed at or below grade will have some
pollutant discharges to groundwater. Therefore, all large CAFOs must

apply for a WPDES permit.”

The high probability of pollution discharge from CAFOs is aready typical of the
region. Wisconsin ranks above the national average for annual precipitation. More
recently it received the highest level of precipitation in the U.S. for December—2.95
inches more than the national average (National Oceanic and Atmospheric
Administration, 2016). Not surprising, the biggest fear concerning CAFOs is the

potential they have to contaminate groundwater supplies. Groundwater refers to the
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free flowing water beneath the earth’ s surface, which is aso the main source of drinking
water in Wisconsin. The two pollutants most commonly associated with agricultural
ground- and surface water contamination are phosphorus (P) and nitrogen (N). P and N
are key elements used in organic and synthetic fertilizers. The amounts of P and N
found in animal waste can be calculated using the data in Table 8. While P and N are
essential nutrients for crop growth, excess amounts can result in eutrophication, or the
depletion of oxygen concentrations in water sources. P is less soluble than N in soils,
but typically attaches to particles, allowing it to migrate to bodies of water through
runoff. N is highly soluble and can easily move through soil if not used in plant uptake.
Naturally, when soils reach their P and N need limits and become in a sense saturated,
the probability for P and N discharge is much greater. High concentrations of nitrates
in drinking water can also lead to severe illnesses, especially for infants. The standard
for nitrate levelsin drinking water is 10 parts per million according to the Safe Drinking
Water Act, but N regulations for WPDES permits are sparse and generally limited to

concentrations of ammonia

The WPDES permits still require strict monitoring activities. However, point source
permit holders, like CAFOs, are entrusted with performing the necessary monitoring
activities to ensure their own compliance. Considering the extent of work involved in
monitoring, the actual costs for WPDES compliance are understandably high.
Additional costs are also possible in the event of excessive fertilizer application. In
2001 the Wisconsin Supreme Court ruled that CAFO regulations not only applied to the
confinement facilities, but also to the equipment used in fertilizing and the surrounding
areas where waste was applied, regardless if the operator owned it or not. The court
ruled that in the event of over- or improper soil application the operator would be held
responsible and justly fined (Maple Leaf Farms v. DNR, 2001). Thisjudicia decision
added extra strain on state farmers--not small family farms where fertilizer application
is restricted, but industrial farms that produce millions of gallons of liquid waste each
year and require expensive systems for fertilizer storage. Relief came for CAFOs in
two forms. First, Wisconsin allows CAFOs the freedom to develop their own waste
application standards and application rates by developing a Nutrient Management Plan
(NMP). This should be based on self-analyzed manure and soil tests and Best
Management Practices. CAFOs should also detail the appropriate P amount for crop

needs and soil application in their NMP.
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Then in 2013 the DNR and state legislators amended the WPDES regulations on
discharge variance to alow more opportunities to be pardoned from pollution standards,
as well as more time to come into compliance. According to the Wisconsin's variance
availability reguirements, the DNR will grant a WPDES permit holder variance for
phosphorous discharge standards if they can prove that:

1) The determination applies to the existing source

2) The permittee certifies that the existing source cannot achieve
compliance with the water quality based effluent limitation for
phosphorus without a major facility upgrade or sustaining
significant economic hardships

3) The permittee agrees to comply with the department’s decision
to include in the permit a requirement to achieve compliance
with the most stringent achievable interim limit, except that the
department may not include an interim limit that is higher than
the limit established under

(Wis. Stat. § NR 283.16 (4) (a), 2014)

After submitting the application for a variance and until the last review day when the
Department can issue its decision, al of the water quality effluent regulations for the
point source in question cease to be in effect and the variance will remain in place until
the permit is reissued, modified, or revoked (Wis. Stat. 8 NR 283.16(4) (c) (d), 2014).
Furthermore, the department only givesitself 30 days to act on variance applications. In
the case that the DNR fails to respond by the deadline, the application is automatically
approved (Wis. Stat. 8§ NR 283.16(4) (am) 3, 2014). Originaly, the conditions for
variance applications were far stricter. Permittees were required to prove “by greater
weight of credible evidence” that additional pre-existing pollution, natural systems, or
infrastructure impaired compliance and that adhering to such regulations would result in
significant and widespread social and financia impacts for the whole region (Wis. Stat.
8 NR 200.20(2), 1999), whereas the new amendments in a sense tolerate the largest
form of pollution in Wisconsin and the biggest by-product of CAFO discharge.
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7 Regulatory Efficiency

7.1 Noncompliant Behavioral Trends

The last year and a half has seen a subtle decline in sand mining activity. For the most
part thisis due to the supply and demand of oil dictating its production necessity. What
we can interpret from recent behavioral trends is that the industry has been very reckless
as aresult of Wisconsin's lax regulatory oversight and dated pollution standards. The
data on noncompliance rates in Wisconsin, which was not released by the DNR, was
consequentially published in two EPA State Review Reports. The first report assessed
the DNR'’s performance for the 2008 fiscal year. According to the report, 235 out of
451 CAA facilities were determined to be in noncompliance for that year, making a
54.5% noncompliance rate. The report aso lists that only 40.6% of non-magor CWA
facilities with WPDES permits (including concentrated animal feeding operations) were
in noncompliance at the time. Both of these noncompliance rates are considered
acceptable under federal standards. However, the latest State Review Report shows that
the noncompliance rate for magjor CAA facilities increased to 63% by 2011 and an
astonishing 97.7% for CWA facilities in the same year. The EPA also found that 87%
of the large CAFO facilities they inspected between 2011 and 2012 were in
noncompliance with federal regulations (EPA, 2011 & 2016¢). The increasing
noncompliance rates for air and water polluters also occurs during the years with the
lowest amount of violation notices, thus exhibiting a negative relationship between
pollution-prone behavior and permissive regulations. Furthermore, the decreased
monitoring and enforcement actions suggest that the DNR is relying more on the
Stepped Philosophy that polluters will self-regulate. In other words, fewer pollution
permit holders are being monitored for violations and the ones in violation are getting

away withit.

The EPA noted that the overal performance of the DNR was not sufficient to ensure
federal standards. The report highlights that the DNR failed to complete accurate
monitoring reports for permit holders as well as failing to follow through with
enforcement actions for potential violations. Additionally, when the DNR amended the
State Environmental Policy Act, numerous legal procedures that required public

participation and transparency were also eliminated from pollution permit applications.
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According to the new amendments, environmental impact assessments are aso no
longer necessary for minor pollution permits. The department must still notify the
public and provide opportunities to comment on most applications, but without an
environmental impact assessment there is no available background information on the
possible cumulative impacts (Vanegeren, 2014a). In doing so, the DNR has
fundamentally inhibited public input from the permitting process. Simultaneously,
public participation for CAFO permits has been whittled down to only substantial
management modifications. As of 2014, all amendments to nutrient management terms
that the DNR considers not substantial may be made without any public comment
(DNR, 2014a).

Looking at noncompliance rates for sand mining, trends appear to be consistent with the
EPA’s State Review. A report by the Land Stewardship Project analyzed the
noncompliant behavior of sand mining operators since the proliferation of the industry
first started. The organization found that by 2014, 51% of mines operating in
Wisconsin had had serious violations (Porter, 2014). There were aso nineteen
incidences where companies had bypassed state regulations by sidestepping one
county’s zoning laws and annexing the prospected mining land from another. In
another case, regulators had to shut down the Alpine Sand facility in Trempealeau
Country after it was discovered that the 1,600-acre mine was operating without any
permits and had been disposing its wastewater in an unlined pool equivalent to a man-
dug hole. Considering the short-term financial gains a company can make however,
the $80,000 fine Alpine Sand received from the Department of Justice for a clear
violation would not necessarily deter other companies from noncompliance, especialy
if the compliance costs are more than the financial penalties for violations (Vanegeren,
2014b). Moreover, when sand prices were high, owners were making $100 per ton and
exporting some 26 million tons per year, while the estimates put Wisconsin’s producing
capabilities at another 60 to 70 million tons per year. The potential profits were even

enough to attract multinational corporations like Fairmount Minerals.

The health impacts from silica PM on an industrial scale are still not fully understood,
but the latest report by the Trempealeau County Board of Health found sufficient
evidence linking silica PM to resident respiratory heath problems and pollution

discharge impacts on groundwater quality (Miller, et a., 2014). For sand mining, the
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pollution impacts on the environment will therefore need to be re-examined when the
state has more resources or the EPA steps in, to assess the accumulated impacts and
make the appropriate legidative changes to cope with them. The evidence for pollution

haven characteristics within the CAFO industry however, is even more compelling.

7.2 Pollution Growth and Complete Regulatory Failure

Pollution behavior among CAFOs worsened to a higher degree. As reported by the
DNR, over one million gallons of animal generate waste was spilled in 2013 alone. The
following year nearly two million more gallons were spilled. One of the farms
responsible, the Arlington Agricultura Research Station, had previously dumped
50,000 gallons of liquid waste in five different spills since 2007 (Bergquist, 2013).
Another CAFO spilled 600,000 gallons of liquid manure in Marathon County. But the
fine the operator received was only $464, or in other words, less than a penny per gallon
(Bergquist, 2014). While the DNR was issuing the WPDES permits, the University of
Wisconsin's Department of Agriculture was testing the groundwater supply after
multiple reports of contaminated wells by state residents. In Kewaunee County the
Department of Agriculture found that one-third of the municipal wells had been
contaminated with nitrates and coliform bacteria. Coincidentaly, the county is home to
approximately 100,000 cows and has the highest concentration of cows per acre in the
state (Schuessler, 2015). It has furthermore been established that at least 90% of
groundwater nitrate inputs originate from farming activities (DNR, 2015d). The tests

also came back positive for sailmonella and bovine viruses.

We can gauge the regulatory failure of the state to control CAFO pollution by looking at
the percentage of NMPs per county. According to the DNR’s report on groundwater
nitrates, we see that Kewaunee County had the highest percentage of NMPs (see Figure
15). This finding provides incriminating evidence that the DNR’s system of self-
monitoring has utterly failed to prevent CAFO’s pollution impacts to the environment
and human health.
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Figure 15: Percent of Cropland with Nutrient Management Plans in 2012 (DNR, 2015c)

The DNR’s own Bureau of Water Quality (BWQ) published another eye-opening report
on the water quality trends in Wisconsin in 2014. The Bureau compiled twenty year’s
worth of data from lake and river monitoring sites and found that the most severe
impacts on Wisconsin's surface waters has been caused by high phosphorus
concentrations. After testing over 6,000 lakes in the state, researchers discovered that
more than half of the impaired lakes were a result of phosphorus pollution (see Figure
16). The high levels of phosphorus have led to Wisconsin blue-green algae problem,
which has turned its habitable lakes into eutrophic dead zones depleted of oxygen.
Phosphorus from fertilizers and manure attaches to soil particles where it can reside
until it is utilized in plant growth, or, if there it has been over applied to soils, is carried
to a nearby effluent runoff. Phosphorus, however, has been substantially decreased by
improvements in waste water treatment techniques and restrictions on products like
cleaning detergents. This can explain how the long-term level of phosphorus pollution
has actually decreased. Compared to phosphorus though, the concentration of nitrogen
in animal waste is significantly higher (see Table 8). The BWQ's report also found that
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nitrate concentrations rose in the majority of the long-term river stations tested, which
they attributed to increased fertilizer use on crop fields (DNR, 2014b). A year after
publishing the report, half of the senior scientist staff in the Bureau of Water was
subsequently laid off. To explain the staff cuts, the Legidlative Fiscal Bureau stated that
the current executive administration believes, “the science services positions no longer
serve the core mission of the agency and should be deleted” (Verburg, 2015). The
DNR’s own mentality towards environmental issues appears to be out of sync with
mainstream scientific reason as well. As of 2015 state employees are no longer able to
discuss controversia topics, like climate change, with the public after receiving a gag
order from the head of the DNR (Roston, 2015).

Pollutant (EPA Cause) Summary for impaired Waters
Waterbody Type : Lake
Folytant (Acras)

Mercury
B PCBs
B SedimentTotal Suspended Solids
B Toial Phosphorus

Other

Figure 16: Impaired Lakes by Pollution Type (DNR, 2014b)

Another report from the Clean Wisconsin Organization found high concentrations of
coa ash in several southeast counties’ drinking systems. After analyzing the data of
967 tests performed on private wells, 45% of them came back positive with high
concentrations of molybdenum leachates (Cook, Mathewson, and Nekola, 2014). This
toxic material had been applied to farmlands by facilities operating under the DNR’s
disposal and reuse guidelines. The total amount of coal ash spread over the four

counties consisted of almost one million tons.
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7.3 Federal Intervention

Given the inactions of the DNR, the only way Wisconsin will be able to change its
direction is by public involvement and increased federal oversight. This becomes
predominantly clear considering the tools offered to the state by the EPA to comply
with federa standards. The OECA, for example, provides states with the resources to
achieve their CMS's, including assistance in enforcement processes, gathering
evidence; documenting and monitoring permit and regulation compliance; and
providing future strategies on environmental regulation development (EPA, 2014a).
The fact that Wisconsin has not taken advantage of this offer in light of the growing
pollution trends supports the argument that the DNR and state legidlatures are
intentionally alowing pollution levels to increase for economic purposes. At the
moment, some progress is being made to counter the negligence of the DNR. A
collective of environmental organizations in the Midwest are currently petitioning the
EPA for an emergency action plan for the ground water contamination in Kewaunee
County. Their plea not only requests a comprehensive environmental response, but also

compensation and liability.
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8 Conclusion

From the pre-existing indexes Wisconsin has shown a remarkable degree of
environmental stringency prior to the 2008 recession. The results of the Levinson
Index, however, are not entirely supportive of the state's initial strength. Due to the
gaps in available data between PACE Surveys, the measure of regulatory strength by
adjusted abatement costs should be considered inconclusive. Despite showing an
increase from the 2001 Levinson Index, the adjusted abatement costs for 2005 only
provide a glimpse of Wisconsin's stringency in one particular sector independent of
other states. However, a recent statement by Wisconsin Chamber of Manufacturing and
Commerce (WMC) shows that compliance costs are still very relevant for state
manufacturers. Eric Bott, the WCM Director of Environmental and Energy Policy,
explained that complying with Wisconsin's regulations costs manufacturers nearly $5
billion a year and can jeopardize thousands of jobs (WMC, 2015). From the other
measures of stringency presented in this paper the following conclusions can be madein
answer to the initial thesis question pose--whether Wisconsin's deviation from
environmental stringency has fostered economic growth in pollution-intensive
industries:

1) As aresult of staff and budget cuts, the monitoring and enforcement efforts
made by the DNR were significantly reduced,;

2) Pollution-intensive industries, such as sand mining and CAFOs, grew as a result
of physical advantages, but were evidently influenced by and influential in the
state’s environmental regulations,

3) The growth of these industries attracted a majority of out-of-state investors and
created a higher rate of noncompliance and pollution-prone behavior.

The timing of Wisconsin's regressive transition to an industry-friendly state could not
have come at a worse time. In order to meet the goals established by the 2015 Paris
Agreement, as well as the progressive national standards set forth by the United States
Environmental Protection Agency, the incumbent administration has called upon
individual states to develop their own strategies for implementation. If Wisconsin

continues to neglect its regulatory duties to protect the environment and human health
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while other states act in accordance with the EPA’s request, Wisconsin will indeed
become a pollution haven.

58



Bibliography

Alberini, A. and Austin, D., 1999. Strict Liability as a Deterrent in Toxics Waste Management.
Journal of Environmental Economics and Management. 38, pp. 20-48.

Alonso, M., 1978. Environmental Law: A Reevauation of Federal Pre-Emption and the
Commerce Clause. Fordham Urban Law Journal [e-jounra] 7(3). Available at:
<http://ir.lawnet.fordham.edu/cgi/viewcontent.cgi ?article=1655& context=ulj> [ Accessed 28
March 2016].

Azar, L. And Bochert, L., 2007. Wisconsin Environmental Law Handbook. L anham:
Government Institutes.

Bergquist, L., 2012. Environmental Inspections drop in Walker' s First Y ear. Journal Sentinel,
[online] Available at: <http://www.jsonline.com/news/wisconsi n/environmental -inspections-
drop-in-walkers-first-year-3d5f 701-152165905.html> [Accessed 5 April 2016].

Bergquigt, L., 2013. Manure Spillsin 2013 the Highest in Seven Y ears Statewide. Journal
Sentinel, [onling] Available at: <http://www.jsonline.com/news/wisconsin/manure-spills-in-
2013-the-highest-in-seven-years-statewide-b99157574z1-234701931.html> [ Accessed 4 April
2016].

Bergquist, L., 2014. The Fine for Months of Manure Spilling? Less than $500..Journal Sentinel
[onling] Available at:< http://www.jsonline.com/news/statepolitics/manure-spill-of - 1-
million-gallons-nets-farmers-464-fine-b99331168z1-271412511.html>[ Accessed 20
April 2016].

Bergquigt, L., 2015. One-Third of Wellsin Kewaunee County Unsafe for Drinking Water.
Journal Sentinel, [onling] 21 December. Available at:
<http://www.jsonline.com/news/statepoliti cs/one-third-of -wel | s-in-kewaunee-county-unsaf e-
for-drinking-water-b99636500z1-363176361.html> [Accessed 7 April 2016].

Bergquigt, L., 2016. Finesfor Polluters in Wisconsin Drop 78% in One Year. Journal Sentinel,
[onling] 18 May. Available at: <http://www.jsonline.com/news/statepolitics/state-penalties-for-
environmental -violations-way-down-b99728093z1-380026741.html> [ Accessed 20 May 2016].

BEA, 2015. Personal Income for Wisconsin [bea>regional >bearfacts>state>Wisconsin] [online]
Available at:

<https.//www.bea.gov/regional/bearfacts/action.cfm?geoType=3& fi ps=55000& areatype=55000
> [Accessed 3 April 2016]

BEA, 2016. GDP-by-Industry & Regional Personal Income [bea>interactive data>Wisconsin]
[online] Available at: <http://www.bea.gov/itable/index.cfm> [Accessed 20 April 2016].

Bice, D., Marley, P., and Bergquist, L., 2014. Walker wanted funds funnelled to Wisconsin
Club for Growth. Journal Sentinel, [onling] 22 August. Available at: <
http://www.jsonline.com/news/statepoliti cs/wal ker-wanted-funds-sent-to-wisconsin-
club-for-growth-b99336519z1-272364371.html> [Accessed 2 April 2016].

Carey, A., 2015. Neighbors Diverge: An Explanation for the Differencesin Silica Sand Mining
Activity in Wisconsin and Minnesota. Issues in Energy and Environmental Policy, [online]

59


http://ir.lawnet.fordham.edu/cgi/viewcontent.cgi?article=1655&context=ulj�
https://www.bea.gov/regional/bearfacts/action.cfm?geoType=3&fips=55000&areatype=55000�
https://www.bea.gov/regional/bearfacts/action.cfm?geoType=3&fips=55000&areatype=55000�

Available at: <http://closup.umich.edu/files/ieep-2015-neighbors-diverge.pdf> [Accessed 20
April 2016].

Carpenter, S., 2015. How Scott Waker Dismantled Wisconsin’s Environmental Legacy.
Scientific American. [onling] Available at: <http://www.scientificamerican.com/article/how-
scott-walker dismantled-wisconsin-s-environmental-legacy/> [ Accessed 4 April 2016].

Chandler, R., 2011. Wisconsin’s State Budget Outlook: The Worst is Yet to Come. [online] The
Heartland Institute. Available at: <https://www.heartland.org/policy-documents/wisconsins-
state-budget-outl ook-worst-yet-come> [ Accessed on 3 April 2016].

Chapman, E., Smith, G., Hopkins, L., Jasset, A. and Sheldon, S., 2014. Communities At Risk:
Frac Sand Mining in the Upper Midwest A Report by Boston Action Research. [pdf] Newton:
Boston Action Research. Available at:

<http://www.civil soci etyi nstitute.org/medi a/pdf /092514%20CS| %20B A R%20frac%20sand%2
0mining%20report%20FI NA L 29620-%20EM BARGOED.pdf> [Accessed 1 Jan. 2016].

Cole, M., Elliot, R., and Fredriksson, P., 2006. Endogenous Pollution Havens: Does FDI
Influence Environmental Regulations? Scand. J. of Economics[online] 108(1) pp. 157-178.
Available at: <http://onlinelibrary.wiley.com/doi/10.1111/j.1467-9442.2006.00439.x/abstract>
[Accessed 20 March 2016].

Cook, T.,Mathewson, P., and Nekola, K., 2014. Don’t Drink the Water: Groundwater
Contamination and the ‘Beneficial Reuse’ of Coal Ash in Southeast Wisconsin [pdf] Madison:
Clean Wisconsin. Available at <http://www.cleanwisconsin.org/wp-

content/upl oads/2015/02/dont-drink-the-water-report-clean-wisconsin.pdf> [ Accessed 8 April
2016].

Damania, R., Fredriksson, P., and List, L., 2003. Trade Liberalization, Corruption, and
Environmental Policy Formation: Theory and Evidence. Journal of Environmental Economics
and Management. 46(3) pp.490-512.

Deily, M. and Gray, W., 2007. Agency Structure and Firm Culture: OSHA, EPA, and the Steel
Industry. Journal of Law, Economics, and Organization, 23 (3) pp. 685-7009.

Ditommaso, G., 2016. Key Environmental Issues in 1970. [online] Available at:
<http://www.footprintnetwork.org/en/index.php/newsdl etter/det/the_rise_of earth_day key_ envi
ronmental_issues in_1970> [Accessed 8 April 2016]

DNR, 2012. Silica Sand Mining in Wisconsin. [pdf] Madison: Department of Natural Resources.
Available at: <http://dnr.wi.gov/topic/mines/documents/silicasandminingfinal .pdf> [Accessed 5
March 2016].

DNR, 2013. Bureau of Law Enforcement Environmental Enforcement Handbook. [pdf]
Available at: <http://dnr.wi.gov/topic/EnvProtection/EEHandbook2-15-13.pdf> [ Accessed 27
March 2016].

DNR, 2014a. Bureau of Watershed Management Progra Guidance WPDES: Concentrated
Animal Feeding Operation (CAFO) Program. [pdf] Madison: Bureau of Watershed
Management. Available at: <http://dnr.wi.gov/topic/AgBusi ness’documents/3800-2014-
01CAFOPublicNoticeM odificationsNM P.pdf> [Accessed 27 March 2016].

DNR, 2014b. Wisconsin’s 2014 Water Quality Report to Congress. [pdf] Available at: ,
http://dnr.wi.gov/topi c/surfacewater/documents/2014/Wisconsi n%202014%201 R%20Executive
%20Summary.pdf> [Accessed 25 April 2016].

60


http://www.cleanwisconsin.org/wp-�
http://www.cleanwisconsin.org/wp-�
http://dnr.wi.gov/topic/EnvProtection/EEHandbook2-15-13.pdf�
http://dnr.wi.gov/topic/AgBusiness/documents/3800-2014-01CAFOPublicNoticeModificationsNMP.pdf�
http://dnr.wi.gov/topic/AgBusiness/documents/3800-2014-01CAFOPublicNoticeModificationsNMP.pdf�

DNR, 2015a. Locations of Industrial Sand Mines and Processing Plants in Wisconsin. [onling]
Available at: <http://dnr.wi.gov/topic/Mines/I SMMap.html> [Accessed 27 March 2016].

DNR, 2015b. Laboratory Certification and the Enforcement Process. [pdf] Available at:
<http://dnr.wi.gov/regulationsg/l abcert/documents/Enforcement.pdf> [ Accessed 27 March 2016].

DNR, 2015c. Wisconsin Air Quality Trends. [pdf[ Availableat :<
http://dnr.wi.gov/files PDF/pubs/am/AM526.pdf> [Accessed 1 May 2016].

DNR, 2015d. Nitrate. [pdf] Available at:
<http://dnr.wi.gov/topi c/groundwater/documents/ GCC/GwQuality/Nitrate.pdf> [Accessed 15
April, 2016].

DNR, 2016. Wisconsin CAFO Permitted Operations. [online] Available at:
<http://dnr.wi.gov/topic/AgBusiness/data/ CAFO/cafo_stats.asp> [Accessed 2 May 2016].

Doyle, J., 2010. Biennial State Budget. [pressrelease] 6 July. Available at:
<http://doa.wi.gov/Documents/DEBF/Budget/Biennial %20Budget/Biennia %20Budget%20Arc
hives/2011-13%20Biennial%20Budget/2011-13 MjrBdgtPol .pdf> [Accessed 4 April 2016].

Earnhart, D., 2004. Regulatory Factors Shaping Environmental Performance at Publicly-
Owned Treatment Plants, J. Environmental Economics and Management, Journal of
Environmental Economics and Management, 48 (1) pp.655- 681.

Earnhart, D. and Glicksman, R., 2007. The Comparative Effectiveness of Government
Interventions on Environmental Performance in the Chemical Industry,GW Law Faculty
Publications & Other Works [e-journal] Available at:
<http://scholarship.law.gwu.edu/cgi/viewcontent.cgi 7arti cl e=1656& context=faculty publication
s> [Accessed 6 April 2016].

EPA, 1987. Acrylamide Health Advisory. [pdf] Washington D.C.: EPA. Available
at:http://nepis.epa.gov/Exe/ZyNET .exe/2000SOX 1.txt?ZyActionD=ZyDocument& Client=EPA
& Index=1986%20T hru%6201990& Docs=& Query=& Time=& EndTime=& SearchM ethod=1&To
cRestrict=n& Toc=& TocEntry=& QField=& QFid dY ear=& QFieldM onth=& QFieldDay=& UseQ
Field=& IntQFiel dOp=0& ExtQFiel dOp=0& X ml Query=& File=D%3A %5CZY FILES%5CINDE
X%20DATA%5C86THRU90%5CT X T%5C00000013%5C2000SOX 1.txt& User=ANONYMO
US& Password=anonymous& SortM ethod=h%7C-

& MaximumbDocuments=1& FuzzyDegree=0& ImageQuality=r75g8/r7598/x150y150916/i425&
Display=p%7Cf& Def SeekPage=x& SearchBack=ZyA ctionL & Back=ZyA ctionS& BackDesc=Re
sults%20page& M aximumPages=1& ZyEntry=1& SeekPage=x [Accessed 4 April 2016].

EPA, 1989. Enforcement Management System : National Pollutant Discharge Elimination
System (Clean Water Act). [pdf] Available

at :<https.//www.epa.gov/sites/production/files/documents'emscwarj ensen-rpt.pdf> [ Accessed 4
April 2016].

EPA, 2005. NPDES Profile: Wisconsin and Indian County. [pdf] Chicago: EPA. Available at:
<https.//www3.epa.gov/npdes/pubs/wisconsin_final_profile.pdf> [Accessed 3 April 2016].

EPA, 2008. Regional Guidance for Tracking Clean Water Act (CWA) NPDES Inspection-
Related Violations and Wet Weather Significant Noncompliance. [pdf] Available
at:<https.//www.epa.gov/sites/producti on/files/2013-11/documents/npdes-sevguidance-
memo.pdf> [Accessed 4 April 2016].

61


http://dnr.wi.gov/regulations/labcert/documents/Enforcement.pdf�
https://www.epa.gov/sites/production/files/documents/emscwa-jensen-rpt.pdf�
https://www3.epa.gov/npdes/pubs/wisconsin_final_profile.pdf�
https://www.epa.gov/sites/production/files/2013-11/documents/npdes-sevguidance-memo.pdf�
https://www.epa.gov/sites/production/files/2013-11/documents/npdes-sevguidance-memo.pdf�

EPA, 2011.State Review Framework. [pdf] Chicago: EPA. Available at:
<https.//www.epa.gov/sites/producti on/files/2013-09/documents/srf-rd2-rev-wi.pdf > [ Accessed
28 March 2016].

EPA, 2012. Combined Enforcement Policy for Clean Air Act Sections 112(r)(1), 112(r)(7), and
40 C.F.R. Part 68. [pdf] Available

at:<https:.//www.epa.gov/sites/producti on/files/documents/112rcep062012.pdf > [ Accessed 5
April 2016].

EPA, 2014a. Clean Air Act: Stationary Source Compliance Monitoring Strategy. [pdf]
Available at: <https.//www.epa.gov/sites/production/files/2013-09/documents/cmspolicy.pdf>
[Accessed 4 April 2016].

EPA, 2014b. Clean Water Act: National Pollutant Discharge Elimination System Compliance
Monitoring Strategy. [pdf] Available at: <https://www.epa.gov/sites/production/files/2013-
09/documents/npdescms.pdf> [Accessed 3 April 2016].

EPA, 2016a . Laws and Executive Orders. [online] Available at: <https.//www.epa.gov/laws-
regul ations/l aws-and-executive-ordersi#maj orlaws> [ Accessed 27 March 2016].

EPA, 2016b. ECHO: Analyze Trends Dashboard. [online] Available at:
<https://echo.epa.gov/trends/comparative-maps-dashboards/drinking-water-dashboard>
[Accessed 14 April 2016].

EPA, 2016c¢. U.S. Environmental Protection Agency, Region 5, Wisconsin Department of
Natural Resources State Review Report. [pdf] Chicago: EPA. Available
at:<https.//www.epa.gov/sites/producti on/fil es/2016-04/documents/srf-rd3-rev-wi.pdf >
[Accessed 27 March 2016].

Fredriksson, P., 1997. The Political Economy of Pollution Taxesin a Small Open Economy.
Journal of Environmental Economics and Management, 33 pp. 44-58.

Fredriksson P. And Millimet, D., 2002. Strategic Interactions and the Determination of
Environmental Policy Acrossthe U.S. States. Journal of Urban Economics, 51 pp. 101-122

Fund for Renewable Energy and the Environment (FREE), 1987. The State of the States.
Washington, D.C.:
Fund for Renewable Energy and the Environment.

Gray, W. and Shadbegian, R., 2007. The Environmental Performance of Polluting Plants: A
Spatial Analysis, Journal of Regional Science, 47(1) pp. 63-84.

Gray, W. And Shimshack, J., 2011. The Effective of Environmental Monitoring and
Enforcement: A review of the Empirical Evidence. Review of Environmental Economics and
Policy [e-journal] 5 (1:3-24) Available at:
<http://isites.harvard.edu/fsdocs/icb.topic1362011.files/ Gray%20and%20Shimshack 2011 Eff
ectiveness¥200f%20Envi ronmental %20M onitoring%20and%20Enforcement. pdf> [ Accessed
on 7 April 2016].

Great Lakes Information Network (GLIN), 2016. Great Lakes Facts and Figures. [onling]
Available at: <http://www.great-lakes.net/l akes/ref/lakefact.html> [ Accessed 4 April, 2016]

Hall, B. 1994. Gold & Green: Can we have good jobs and a healthy environment? [pdf]
Durham: Institute for Southern Studies. Available at:

62


https://www.epa.gov/sites/production/files/documents/112rcep062012.pdf�
https://www.epa.gov/sites/production/files/2013-09/documents/cmspolicy.pdf�

<http://isites.harvard.edu/fs/docs/ich.topic639677 .files/ Gol d%20and%20Green. pdf> [ Accessed
5 April 2016].

Hall, B. and Kerr, M.J., 1991. The 1991-1992 Green Index: A State-By-State Guide To The
Nation’s Environmental Health. Washington D.C.: Island Press.

Heyes, A., 2000. Implementing Environmental Regulation: Enforcement and Compliance.
Journal of Regulatory Economics [onling] 17(2) pp. 107-129. Available at:
<https://www.oecd.org/env/outreach/33947786.pdf.> [Accesed 6 April 2016].

Hopkins, L., Jasset, A., Sheldon, S., and Smith, H., 2014. Communities At Risk: Frac Sand
Mining in the Upper Midwest A Report by Boston Action Research. [online] Boston Action
Research. Available at:

<http://www.civil societyi nstitute.org/medi a/ pdf /092514%20CSI %20B A R%20frac%20sand%2
0mining%20report%20FINA L 2%20-%20EM BARGOED.pdf> [Accessed 1 Jan. 2015].

IBRD, 1992. World Development Report 1992: Development and the Environment.[pdf] New
York: Oxford University Press. Available at: <http://www.student.uni-
augsburg.de/fachschaften/politik/service/downl oads/internationale_Politik/world_development
reports/1992.pdf> [Accessed 15 March 2016].

Keler, W. and Levinson, A., 2002. Pollution Abatement Costs and Foreign Direct Investment
Inflows to U.S. States. Review of Economics and Statistics, 84 pp. 691-703.

Kennedy, T., 2013. Pollution Worries Abound in Frac Sand Waste Streams. Star Tribune,
[onling] 25 July. Available at: <http://www.startribune.com/pol lution-worries-abound-in-frac-
sand-waste-streams/215335701/> [Accessed 2 April 2016].

Konisky, D., 2007. Regulatory Competition and Environmental Enforcement: |s There a Race
to the Bottom? American Journal of Political Science, 51 pp. 853-872.

Langpap, C. and Shimshack, J., 2010. Private Citizen Suits and Public Enforcement:
Substitutes or Complements? Journal of Environmental Economics and Management, 59 pp.
235- 249.

League of Conservation Voters, 1977-94. National Environmental Scorecard. [onling]
Washington, D.C.: League of Conservation Voters. Available at:
<http://scorecard.Icv.org/scorecard/archive> [Accessed 4 April 2016].

Levinson, A., 1996. Environmental Regulations and Manufacturers’ Location Choices:
Evidence from the Census of Manufacturers. Journal of Public Economics, 62 pp. 5-29.

Levinson, A., 2001. An Industry-Adjusted Index of State Environmental Compliance Costs:
Behavioural and Distributional Effects of Environmental Polic. National Bureau of Economic
Research [onling] pp.131-158. Available at: <http://mwww.nber.org/chapters/c10607.pdf>
[Accessed 4 March 2016].

Levinson, A., 2008. Pallution Haven Hypothesis. New Palgrave Dictionary of Economics,
[onling] Available at <http://faculty.georgetown.edu/aml 6/pdf s& zi ps/poll utionhavens.pdf >
[Accessed 12 March 2016].

Levinson, A. and Taylor, S., 2008. Unmasking the Pollution Haven Effect. International
Economic Review [onling] Available at: <http://onlindlibrary.wiley.com/doi/10.1111/j.1468-
2354.2008.00478.x/abstract> [Accessed 1 April 2016].

63


http://www.startribune.com/pollution-worries-abound-in-frac-sand-waste-streams/215335701/�
http://www.startribune.com/pollution-worries-abound-in-frac-sand-waste-streams/215335701/�
http://www9.georgetown.edu/faculty/aml6/pdfs&zips/pollutionhavens.pdf�
http://faculty.georgetown.edu/aml6/pdfs&zips/pollutionhavens.pdf�

List, J. and Millimet, D., 2004. The Case of the Missing Pollution Haven Hypothesis. Journal of
Regulatory Economics, 26 pp. 239-262.

Magat, W., and Viscusi, W., 1990. The Effectiveness of the EPA’s Regulatory Enforcement:
the Case of Industrial Effluent Standards. Journal of Law and Economics, 33(2) pp. 331-360.

Midwest Environmental Advocates, 2014. Petition for Strategic Analysis of Frac Sand Mining.
[pdf] Madison: Midwest Environmental Advocates. Available at:
<http://midwestadvocates.org/assets/resources Frac%20Sand%20Mining/2014-9-

12 FINAL_frac_sand stratgic_analysis petition_PDF_Color.pdf> [Accessed 28 March 2016].

Miley, W., 2014. Assessing the Silica (Frac) Sand Mining Environmental Regulatory
Frameworks in Minnesota and Wisconsin: Who Has a Better Plan for Digging, the Gophers or
Badgers?. Hamline University’s School of Law’s Journal of Public Law and Policy.35(2)
pp.330-366.

Miller, S., Aasen, J., Larson, D., Rhoda, S., Winey, P., Custer, C., Fell, L., Nelson, P.,
Gundersen, O., Zeglin, T., Taylor, L., and Slaby, S., 2014. Final Report on the Public Health
Impacts of Non-Metallic Industrial Sand Mining in Trempealeau County. [pdf] Trempeal eau:
Committee of Land Management. Available at:

<http://www.trempl ocounty.com/tchome/landmanagement/documents/informational/PublicHeal
thimpactsof NM1SMinTrempeal eauCounty.pdf> [Accessed 7 April 2016].

Millimet, D. and Roy, J., 2011. Three New Empirical Tests of the Pollution Haven Hypothesis
When Environmental Regulation is Endogenous. Forschungsinstitut zur Zukunft der Arbeit
[online] Available at: <http://ftp.iza.org/dp5911.pdf> [Accessed 5 April 2016].

Minnesota Clean Water Fund Initiative, 2013. Drinking Water Contaminants of Emerging
Concern Program. [pdf] St. Paul: Minnesota Department of Health. Available at
<http://www.health.state.mn.us/divs/eh/ri sk/gui dance/dwec/cecfy12report.pdf> [Accessed 2
January 2016].

Nadeau, L., 1997. EPA Effectiveness at Reducing the Duration of Plant-Level Non-
Compliance. Journal of Environmental Economics and Management, 34 (1) pp. 54-78.

National Oceanic and Atmospheric Administration, 2016. National Overview-December 2015.
[online] National Centersfor Environmental Information. Available at:
<https.//www.ncdc.noaa.gov/sotc/national /201512> [Accessed 5 May 2016].

Ni, A. and Van Wart, M., 2016. Building Business-Government Relations: A Skills Approach.
New York: Routledge.

Paddock, L.C. 1990. The Federal and State Rolesin Environmental Enforcement: A Proposal
for aMore Effective and More Efficient Relationship. Pace Law Faculty Publications, [onling]
Available at:

<http://digital commons.pace.edu/cgi/viewcontent.cgi ?arti cle=1234& context=lawfacul ty>
[Accessed 8 April 2016].

Porter, S., 2014. Breaking the Rules for Profit: An Analysis of the Frac Sand Industry’s
Violations of State Regulations & Manipulation of Local Governments in Wisconsin. [pdf]
Minneapolis. Land Stewardship Project. Available at:
<http://wcwrpc.org/Breaking%20the%20Rul es%20f or%20Profit.pdf> [ Accessed 20 April
2016].

64


http://midwestadvocates.org/assets/resources/Frac%20Sand%20Mining/2014-9-12_FINAL_frac_sand_stratgic_analysis_petition_PDF_Color.pdf�
http://midwestadvocates.org/assets/resources/Frac%20Sand%20Mining/2014-9-12_FINAL_frac_sand_stratgic_analysis_petition_PDF_Color.pdf�
http://www.health.state.mn.us/divs/eh/risk/guidance/dwec/cecfy12report.pdf�
https://www.ncdc.noaa.gov/sotc/national/201512�
http://wcwrpc.org/Breaking%20the%20Rules%20for%20Profit.pdf�

Prengaman, K., 2012. Wisconsin Frac Sand Sites Double. [online] Wisconsin Watch
Organization. Available at: <http://wisconsinwatch.org/2012/07/sand-sites-double/> [ Accessed
5 April 2016].

Roston, E., 2015. For Some Wisconsin State Workers, ‘ Climate Change’ Isn’t Something Y ou
Can Talk About. Bloomberg, [online] Available at:<
http://www.bloomberg.com/news/articles/2015-04-08/for-some-wisconsin-state-workers-
climate-change-i sn-t-something-you-can-talk-about> [Accessed 4 May 2016].

Rundquist, S., 2014. Danger in the Air. [onling] Ames: Environmental Working Group
Available at: <http://www.ewg.org/research/danger-in-the-air> [ Accessed 4 Jan. 2016].

Saul, J., 2010. Scott Walker’s CAFO-Promoting Ag Plan. [online] Wisconsin CAFO Watch.
Available at:<https://wiscafo.wordpress.com/> [ Accessed 3 April 2016].

Schuessler, R., 2015. , Something' sin the water, in Kewaunee County, Wisconsin', Aljazeera
America [online] 13 November. Available at:
<http://america.aljazeera.com/articles/2015/11/13/somethi ngs-in-the-water-in-kewaunee-
county-wisconsin.ntml> [Accessed 8 Aprill 2016].

Seely, R. 2014. Judge Blames Toxic Kewaunee County wells on ‘Massive Regulatory Failure’
[online] Madison: Wisconsin Watch Organization. Available

at:<http://wiscons nwatch.org/2014/10/judge-blames-toxi c-kewaunee-county-wel | s-on-massive-
regulatory-failure/> [Accessed 6 April 2016].

Shapiro, J. And Walker, R., 2015. Why is Pollution from U.S. Manufacturing Declining? The
Roles of Trade, Regulation, Productivity, and Preferences. Center for Economic Studies,
[onling] Available at: <ftp://ftp2.census.gov/ces/wp/2015/CES-WP-15-03.pdf> [Accessed 4
April 2016].

Shimshack, J. and Ward, M.B., 2005. Regulator Reputation, Enforcement, and Environmental
Compliance. Journal of Environmental Economics and Management, 50 pp. 519-540.

Socialy Responsible Agricultural Project, 2015. The Rap Sheets: Industrial Dairies in
Kewaunee County, Wisconsin. [pdf] Salem: The Socialy Responsible Agricultural Project.
Available at: <http://sraproject.org/pdfs'SRAP_rapsheet_2015.pdf> [Accessed 1 April 2016].

Sponseller, Ba,, 2016. DNR Internal Correspondence. Interviewed by John Hildebrand.
[onling] 9 May 2016.

UNCTAD, 2010. World Investment Report 2010 [pdf] New Y ork: United Nations. Available at
<http://unctad.org/en/Docs/wir2010_en.pdf> [Accessed 8 April 2016].

USCB, 2008. Pollution Abatement Costs and Expenditures: 2005. [online] Washington D.C.:
U.S. Census Bureau. Available at: <http://www.census.gov/prod/2008pubs/ma200-05.pdf>
[Accessed 16 March 2016].

United States Department of Agriculture, 1995. Animal Manure Management. [online] USDA.
Available at: <http://www.nrcs.usda.gov/wps/portal/nrcs/detail/null/2cid=nrcs143_014211>
[Accessed 5 April 2016].

USGS, 2015. Groundwater Atlas of the United States: Figure 10. [online] Available at:
<http://pubs.usgs.gov/ha/har30/ch_j/J-summary.html> [Accessed 1 May, 2016].

65


http://sraproject.org/pdfs/SRAP_rapsheet_2015.pdf�
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/null/?cid=nrcs143_014211�

United States Trade Representative, 2016. United States Prevails in WTO Dispute Challenging
India’s Discrimination Against U.S. Solar Exports. [pressrelease] February 2016. Available at:
<https://ustr.gov/about-us/policy-offices/press-of fice/ press-rel eases/ 2016/f ebruary/united-states-
prevails-wto-dispute> [Accessed 3 April 2016].

Van Alstine, J. And Neumayer, E., 2010. The Environmental Kuznets Curve. LSE Research
Online, [online] Available at:

<http://eprints.|se.ac.uk/30809/ /T he%20environmental %20kuznets¥%20curve(l sero). pdf>
[Accessed 5 March 2016].

Vanegeren, J. 2014a. Changes to Wisconsin Environmental Law Have Reduced Chances for
Public Comment. The Capital Times, [onlineg] 17 October. Available at:
<http://host.madison.com/ct/news/local/writerg/jessica_vanegeren/changes-to-wisconsin-
environmental -l aw-have-reduced-chances-for-public/article_bad7b9fa-53e3-11e4-90bf-
b3c24cfd1f58.html> [Accessed 6 March 2016].

Vanegeren, J., 2014b. Trempealeau County frac sand company fined $80,000 by Wisconsin
Department of Justice, The Capital Times, [onlineg] 21 October. Available at:
<http://host.madison.com/news/local /writers/jessica_vanegeren/%20trempeal eau-county-frac-
sand-company-fined-by-wiscons n-department-of/article_ead5f13c-5945-11e4-b3b4-
d33567bb2765.html>. [Accessed 4 April 2016].

Verburg, S., 2015. Head of targeted DNR science bureau departing. Wisconsin State Journal,
[onling] 25 June. Available at: < http://host.madison.com/wsj/news/l ocal/environment/head-of -
targeted-dnr-science-bureau-departing/article_92b11bb1-cb35-5041-8f22-
10e080180281.html>[ Accessed 15 April 2016].

Verburg, S., 2016. Finesfor Pollution fell to 30-year low in 2015. Wsconsin State Journal,
[onling] 19 May. Available at: <http://host.madi son.com/wsj/news/local/environment/fines-for-
pollution-fell-to--year-low-in/article_111c62c6-8731-5cb2-bdal-d94af 4e95a87.html >
[Accessed 20 May 2016].

WMC, 2015. Employers Hail Introduction of Clean Waters, Healthy Economy Act. [onling]
Available at: < https.//www.wmc.org/news/empl oyers-hail-introduction-of -clean-waters-
healthy-economy-act/> [Accessed 15 April 2016].

Wisconsin Department of Administration, 2016. Previous Biennial Budgets. [onling] Available
at: <http://doa.wi.gov/Divisions/Budget-and-Finance/Biennieal -Budget/State-of -Wisconsin-
Biennial-Budget-Archives> [ Accessed 6 April 2016].

Wisconsin League of Conservation Voters, 2012a. Enforcing Conservation Laws. [onling]
Available at:<http://conservationvoters.org/issues/'enforcement/> [Accessed 7 March].

Wisconsin League of Conservation Voters, 2012b. Stop the Frac Sand Free-For-All. [online]
Available at: <http://conservationvoters.org/wordpress/wp-
content/upl0ads/2013/05/FracSandL egOnePager.pdf> [Accessed 16 March 2016].

Wisconsin League of Conservation Voters, 2016. Scorecard. [online] Available at:
<http://conservationvoters.org/scorecard//> [Accessed 7 March].

Wis. Stat. 8NR 243.03(4) concerning Animal Feeding Operations
Wis. Stat. SNR 295.40(7) of 25 March 2013 concerning Ferrous Metallic Mining Waste.

66


http://eprints.lse.ac.uk/30809/1/The%20environmental%20kuznets%20curve(lsero).pdf�
http://conservationvoters.org/issues/enforcement/�
http://conservationvoters.org/issues/enforcement/�

Wis. Stat. 8NR 283.13(7) and 283.16(4) of 24 April 2014 concerning Pollution Discharge
Permit Variance.

Wis. Stat. SNR. 283.89(1) and 283.55(1), 30 August 2001 concerning Monitoring and
Enforcement Procedures for Pollution Discharge Elimination.

Wis. Stat . 8NR. 285.60(6)(a) 30 June 2013 concerning Air Pollution Permit Exemption.
Wis. Stat . 8NR. 200.20(2) November 1999 concerning Water Quality Standards Variances.

Y ale Law School, 2015. Environmental Law. [pdf] New Haven: Y ale Law School Career
Development Office. Available at:

<https.//www.law.ya e.edu/system/files/areal/department/cdo/document/CDO_Environmental L

aw_Public.pdf> [Accessed 7 April 2016]

67



List of Figure and Tables

FIGURES
FIGURE 1: ENVIRONMENTAL KUZNET CURVE (VAN ALSTINE AND NEUMAYER, 2010) ....c.cvveeverriececereciannnss 5
FIGURE 2: ENVIRONMENTAL KUZNET CURVE FOR PM AND SO2 CONCENTRATIONS (LEVINSON AND TAYLOR,

1992) <.ttt AR AR RS e AR R b e et ARttt e et nnnee 5
FIGURE 3: FOREIGN AND DOMESTIC TRADE FLOWS RELATIVE TO POLLUTION TAXES (LEVINSON AND TAYLOR,

0012 OO STTTTTT 7
FIGURE 4: WISCONSIN’S ADJUSTED PAOC COSTS BY YEAR (LEVINSON, 2001) ....ceoiiiiiieieeniereeeeeeee e 19
FIGURE 5: EPA CAA ENFORCEMENT ACTIONS FOR MAJOR FACILITIES (EPA, 2016B) .....coereeeeeeierieneene 36
FIGURE 6: FORFEITURES FOR ENVIRONMENTAL VIOLATIONS (VERBURG, 2016) ...ccveiviieieerieneeiieieie e 37
FIGURE 7: MIDWEST GEOLOGY BY SAND TYPES (USGS, 2015) ....cuiiiiriiriiriesiereeiereeie e 38
FIGURE 8: CAFOS IN WISCONSIN BY LIVESTOCK AND FACILITIES TYPES (DNR, 2016) ......cccevvererieierieneene. 39
FIGURE 9: GDP FROM MINING (NON-OIL OR GAS) IN MILLIONS OF DOLLARS (BEA, .....ccceeoerieeiieiereeee 41

FIGURE 10: TOTAL FULL-TIME AND PART-TIME EMPLOYMENT FOR MINING (NON-OIL OR GAS) (BEA,2008)41

FIGURE 11: GDP FROM MINING SUPPORTIVE ACTIVITIES IN MILLIONS OF DOLLARS(BEA,2008).................. 42
FIGURE 12: GDP FROM WISCONSIN FARMS IN MILLIONS OF DOLLARS (BEA,2008) .......ccuevrererecrrereeererenenes 42
FIGURE 13: TOTAL FULL-TIME AND PART-TIME EMPLOYMENT FOR FARMING (BEA,2008) .........cccvueurerenenes 43
FIGURE 14: AIR POLLUTION CONCENTRATION LIMITS (DNR, 2015C) .....cvurureeerererereeneeseneeeserereseseeseessesenens 46
FIGURE 15: PERCENT OF CROPLAND WITH NUTRIENT MANAGEMENT PLANS IN 2012 (DNR, 2015C)............. 54
FIGURE 16: IMPAIRED LAKES BY POLLUTION TYPE, DNR, 2014B) .....oiiiiieirieeeeieneenie e 55
TABLES

TABLE 1: SUMMARY OF PHH LITERATURE WITH ENDOGENOUS RESULTS (MILLIMET AND ROY, 2011)........... 12
TABLE 2: LEVINSON INDEX OF PAOC AVERAGES FOR U.S. MANUFACTURERS (2001) .....covovureeeerererecnrenenenn. 17
TABLE 3.1: TOTAL U.S. AND WISCONSIN PAOCS AND INDUSTRY GDP (BEA, 2016;PACE SURVEY, 2008) .. 21
TABLE 3.2: LEVINSON MODEL RESULTS...c.utiutiiiieriisrisre sttt st sresr e s sre s snesnesnesne 21
TABLE 4: DNR MONITORING OVERVIEW (BERGQUIST, 2012).....coiuiiiiriiiiiniereeieseeie et seeses e e snens 31
TABLE 5.1 TEN YEAR DNR ENFORCEMENT ACTIVITIES (SPONSELLER, 2016) .....ccveiuerierierienienicneeie e sie e 34
TABLE 5.2 TEN YEAR DNR ENFORCEMENT ACTIVITIES (SPONSELLER, 2016) .....ccviiueieeriirierienicneeieseesiesie s 34
TABLE 6: CAFOS IN WISCONSIN BY LIVESTOCK AND FACILITIES TYPES (DNR, 2016) ....coveiveriireeierierierieeens 40
TABLE 7: CAFO WASTE GENERATION VALUES (U.S. DEPARTMENT OF AGRICULTURE, 1995) .....cccccevirienene 47

68



Appendices

Appendix 1: Green Index 1987 National Composite Scores (Hall and Kerr, 1991)
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Appendix 2.1 National Pollution Abatement Costs by Subsector, Pollution Type, and Control Activity [in millions of dollars] (USCB, 2008)

Activity
NAIC Total
Code Subsector GDP Contribution* Total X . X
Treatment Prevention Recycling Disposal

3133 JAll industries 1,704,173 20677.9) 10 762.8 3599.4 17483 4 567.0)
311+

312 Frood+Beverage & tobacco product mfg 179,914 1,850.4 1,016.1 207.7 134.5 59.1
313+ 47.0
314 [Textile Mills & Textile product mills 20736 256 151.7 18.0] 24.1 15.0]
316 Leather & allied product mfg 13,860 51.2 29.1 5.1 3.5 13.5
321 \Wood product mfg 34,865 566.6| 310.3 128.3] 31.3 96.7
322 Paper mfg 51,945 1796.2 1072.0 189.4] 118.6] 416.2
323 Printing & related support activities 44,649 238.8} 111.6] 35.9 35.5 55.8
324 Petroleum & coal products mfg 142,706 3746.4 1896.2 1294.1 273.6 282.2
325 IChemical mfg 227,299 52172 2757.9 809.6 417.2 1232.5
326 Plastics & rubber products mfg 63,543 503.2 214.0 79.4 50.2 159.6]
327 lonmetallic mineral product mfg 49,051 696.0) 398.0 125.6 50.5 121.9
331  Primary metal mfg 56,636 2291 1238.3 273.2] 219.3 560.4
332 Fabricated metal product mfg 122,936 763.3 353.1 84.1 924 233.8
333  Machinery mfg 114,887 315.8] 108.4 49.8 34.3 123.2
334 IComputer & electronic product mfg 211,046 623.8 338.4 54.5 63.9 167.0
335 Electrical equipment, appliance, & component mfg 43,247 190.8 80.8] 28.6 20.7 60.7
336 [Transportation equipment mfg 170,697 1319.9 592.8 173.0 157.3 396.1
337 Furniture & related product mfg 33,783 133.0 50.8 26.4 9.4 46.5)
339 Miscellaneous mfg 66,198 115.5) 41.9 15.3 12.1 46.2

Media Cost category
NAIC
Subsector i
Code Air Water Solid waste Labor Energy Maatﬁgals Contract Depreciation
supplies work

3133  JAllindustries 8629.1 6725.2 53233 4.095.9 57123 2811.2 5209.7 2848.4
311 FFood mfg 314.1 933.1 325.6 256.8] 280.5 245.8] 591.0 198.7
312 Beverage & tobacco product mfg 70.5 152.9 54.1 44.1 69.1 27.6 102.3 344
313 [Textile mills 99.5 772 44.4 28.6 99.3 21.4 57.7 14.1
314  [Textile product mills 6.6 13.6 14.7 7.4 3.7 45 17.1 2.2
316 Leather & allied product mfg 3.8 339 135 10.3 7.1 13.2 14.8 5.9
321 Wood product mfg 388.2 47.2 131.2 79.7 268.2 47.0 77.3 94.3
322 Paper mfg 571.7 757.9 466.6 289.6 357.6 328.4 475.5 345.0
323 Printing & related support activities 159.2 20.1 59.5 36.0 117.7 14.0 38.6) 324
324 Petroleum & coal products mfg 2522.2 754.9 469.0 616.0 14232 511.7 716.1 479.1
325  [Chemical mfg 1697.5 1986.2 1533.4 11115 1307.3 764.8 1225.6 807.9
326 Plastics & rubber products mfg 238.6 84.6 180.0 118.7 133.8 54.0 141.1 55.7
327 onmetallic mineral product mfg 483.0 76.4 136.6 134.8] 226.0 93.4 128.3] 113.5
331 Primary metal mfg 989.5 638.4 663.1 406.7 598.9 313.8 666.1 305.6
332 Fabricated metal product mfg 196.9 284.2 282.2 206.9] 158.7 111.8] 207.4 78.5
333 IMachinery mfg 71.7 97.1 147.0 94.6/ 38.2 30.1] 116.9 36.0
334 IComputer & electronic product mfg 164.6| 270.9 188.3 185.3] 142.4 86.2 144.5] 65.4
335 Flectrical equipment, appliance, & component mfg 62.2 59.5 69.1 58.6 429 18.7] 51.9 18.7
336 [Transportation equipment mfg 484.8] 394.6 439.7 338.7 3771 102.5 360.7 140.2
337 FFurniture & related product mfg 69.1 13.0 50.9 35.5 37.8 11.4 34.2 141
339 [Miscellaneous mfg 33.8 28.1 53.6 35.1 21.8 10.2] 41.9 6.6
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Appendix 2.2:Wisconsin’s Total Pollution Abatement Costs by Subsector and Control Activity [in millions of dollars] (USCB, 2008)

Activity
NAICS State/Subsector Total PAOC Total
Code GSP Contribution*
Treatment Prevention Recycling Disposal

\Wisconsin 522.1 46,622 301.7 56.7 36.2 1274

311 +312 f-ood + Beverage & tobacco product mfg 83.7 4,844 34.0 7.3 10.2 32.2
313 [Textile mills 2.2 196 11 .6 A4 2
316 Leather & allied product mfg 2.3 103 18 1 (2) 4
321 \Wood product mfg 225 1,424 15.4 4.2 7 22
322 Paper mfg 166.1 4,718 126.5 111 6.2 224
323 Printing & related support activities 224 2,341 14.8 3.8 1.0 2.8
325 [Chemical mfg 352 3,194 14.7 8.3 13 10.9
326 Plastics & rubber products mfg 20.4 2,596 9.0 21 25 6.8
327 lonmetallic mineral product mfg 89 1,317 49 1.8 5 1.7
331 Primary metal mfg 68.6 1,761 38.8 6.1 3.0 20.7
332 Fabricated metal product mfg 28.8 5,376 14.8 1.7 32 9.2
333 IMachinery mfg 19.0 5,657 9.0 1.6 1.7 6.7
334 IComputer & electronic product mfg 2.8 4,558 11 4 3 1.0
335 Flectrical equipment, appliance, & component mfg 8.2 2,450 3.7 1.2 6 2.7
336 [Transportation equipment mfg 245 3,829 10.1 51 3.7 5.6
337 Furniture & related product mfg 33 953 14 3 3 13
339 [Miscellaneous mfg 1.9 1,169 3 4 6 6




Appendix 3: Sand Mining Operations for In-State and Out-of-State Owners

2012

2015

Proppants

processing plant

Status Status
C Te City/ Vil IC: Te City/Vill
FACILITY_NAME Operator Hea:r: ::::ers own/gletv/ a (Municipal Facility Type  |FACILITY_NAME POperator ol:::::IYarters own/gley/ ha (Munici Facility Type #
Permitting) Permitting)
10K
Rossa Sand Mine (Dennis and W isconsin Arcadia In Development Mine INTERNATIONAL 10K International Wisconsin Tn of Burnside Permitted Mine/Processing 1
Darlene Rossa) BORK/BRAGGER
PROPERTIES
Nelson Diesel and q 3 A " " "
Bue sand Mine | ™© S"D"OU‘:;f an Wisconsin Etterick In Development Mine MIKLMINE  |A&M Miki Sands |  Wisconsin Tn of Auburn Permitted | Mine/Processing 2
. . " KENDALL Advanced Sand : . q . "
Suchla it |(Reglin and Hesch) Wisconsin Arcadia Operational Mine KLEVGARD PIT | Proppant, LLC Wisconsin | Tn of Gilmanton Permitted Mine 3
AF GELHAR CO
10K International | 10K International W isconsin Arland In Development Mine INC - MARKESAN AF Gelhar Wisconsin Tn of Mackford Operational Mine/Processing 4
PLANT
AF GELHAR CO
10K International | 10K International W isconsin Burnside In Development Mine INC - MARKESAN AF Gelhar Wisconsin Tn of Mackford Operational Rail 5
PLANT
Mi d B . " "
MikiMine | A& M Mikisands | wisconsin Auburn Proposed |t | AlEnergy Sand | AllEnergy Sand | Johnston, lowa | T of Arcadia Applied  [Mine/Processing 6
AF Gelhar- Union |A.F. Gelhar Mining W isconsin Union Proposed Mine and ALLEN'S Allen's Cranberry |~ Wisconsin | Tn of Bear Bluff Permitted Mine 7
Co Processing Plant  |JCRANBERRY LLC
ALPINE SAND,
AF. Gelhar A.F. Gelhar Mining W isconsin Markesan Operational Mine and LLC - SOPPA PIT |Alpine Materials Wisconsin Tn of Arcadia Operational  |Mine/Processing 8
Co. processing plant Corp
MINE
Allen Cranberry | Allen Cranberry W isconsin BEAR BLUFF Operational Mine BADGER MINING | Badger Mining Wisconsin [Tn of Green Lake | Operational ~ |Mine/Processing 9
- FAIRWATER /Rail
BADGER MINING . q
Alpine Materials Mine and Mine/Processing
Soppa Pit Alpine Materials W isconsin Arcadia Operational processing plant CORP-ALMA Badger Mining Wisconsin Tn of Alma Operational JRail 10
CENTER PLANT
Arcadia Sands BADGER MINING
Mi d - 5 G q Mine/Processin,
Arcadia Sands | (formerly Ottowa | Wisconsin Arcadia Operational ne an CORP-TAYLOR | Badger Mining | ~Wisconsin | Tnof Curran | Operational Blocea 1
processing plant /Rail
Sands LLC) PLANT
Resin coating ~ |BADGER MINING | Badger Mining Resin Coating
Atlas Resin Atlas Resin W isconsin Taylor Operational facility and CORP- RESIN Corporation Wisconsin Tn of Aima Operational Facility 12
loadout PLANT
Hoesley Sand BADGER MINING | Badger Mining ) . X Resin Coating
Mine B&B Sands W isconsin Dodge In Development Mine CORP- RESIN Corporation Wisconsin Tn of Curran Operational Facility 13
PLANT
. Badger Mining . Mine and WELTZIEN SAND |  Brant Valley Winona, . " .
Badger Mining Corp W isconsin Taylor Operational processing plant MINE S Minnesota Tn of Arcadia Applied Mine 14
Cameron Rail / Winona, Tnof
Badger Mining § Mine and - § . . § §
Badger Fairwater Corp. W isconsin Fairwater Operational processing plant GUZAPIT Superior Silica | Minnesota/Fort | Acradia/City of Operational  |Mine/Processing 15
Sands worth, Texas Independence
Bechel Sand & . . ROSSA SAND e Calgary, Alberta . . .
Bechel Gravel, LLC W isconsin Frankfort Operational Mine MINE Canadian Silica Canada Tn of Arcadia Operational Mine 16
CARBO
Highway 10 plant | Bechel Sand & W isconsin Union In Development | Processing plant | CERAMICS INC - | Carbo Ceramics | Houston, Texas City of Operational Processing/Rail 17
Gravel, LLC MARSHFIELD Marshfield
PLANT
Carbo Ceramics
j CARBO q "
Bethke Bethke W isconsin Cleveland Rejected bY Mine (Marawood Sand | Houston, Texas Tn of Wood Operational Mine 18
county zoning CERAMICS
and Gravel)
Chieftain Sand
Brannt Valley . [CHIEFTAIN SAND Denver, , "
Guza Pit Excavating Winona, MN Arcadia Operational Mine _ ANDERSON and Proppant, Colorado Tn of Dovre Permitted Mine 19
LLC
Chieftain Sand
Weltzien Sand Brannt Valley [CHIEFTAIN SAND Denver,
Mine Excavating Winona, MN Galesville In Development Mine - LUCKEY and Proppant, Colorado Tn of Dovre Operational Mine/Processing 20
LLC
Chieftain Sand
Buffalo White Buffalo White Mine and [CHIEFTAIN SAND Denver,
Sands Sands W isconsin Mondovi In Development processing plant _ POETSCH and Proppant, Colorado Tn of Dovre Permitted Mine 21
LLC
[CHIEFTAIN SAND | Chieftain Sand
D T, 5 . .
Callaway Callaway W isconsin Bear Bluff In Development Mine JAND PROPPANT, | and Proppant, Co?g:aedo Tn of Dovre Operational Processing/Rail 22
LLC LLC
CanadianSand | Canadian Sand | calgary, Alberta Mine and [CHIPPEWA SAND | Chippewa Sand
S In Devel it Wisconsin Tn of Auburn Operational Processing/Rail 23
and Proppants | and Proppants Canada umner n Development | cessing plant | COMPANY Company P 8/
[CHIPPEWA SAND | Chippewa Sand X . Tn of Cooks X X i
Carbo Ceramics | Carbo Ceramics | Houston, Texas o] g plant COMPANY - Company Wisconsin Valley Operational | Mine/Processing 24
BUCHNER MINE
COMPLETION Completion
Barron Sand Plant Carmeuse Pittsburgh, Arland Proposed Mine and EUSTREL \nqusmal Wisconsin Tn of Rock Operational Mine 25
Industrial Sands | Pennsylvania processing plant MINERALS Minerals
(PANKRATZ (Pankratz
COMPLETION | Completion
Chieftain Sand and Mine and Industrial
Chieftan Sand Denver, Colorado Dovre Proposed INDUSTRIAL Wisconsin Tn of Wood Operational Mine 26
MINERALS Minerals
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. ) COMPLETION Completional .
Buchner/Robinson| Chippewa Sands Mine and City of
Wisconsin Cooks Valley Operational INDUSTRIAL Industrial Wisconsin Operational Processing/Rail 27
Mine Company processing plant | MINERALS LLC Minerals Marshfield
Chippewa Sands | Chippewa Sands COULEE FRAC  |Coulee Frac Sand
Company PP Company Wisconsin New Auburn Operational Processing plant SAND Lc Wisconsin Tn of Aima Operational Mine 28
DKS .
Completion Completion DKS STANTON Reclamation In
° | . . . .
Industrial Minerals | industrial Minerals Wisconsin g plant MINE Construction Wisconsin Tn of Stanton Progress Mine 29
Services
Proposal tabled
Copper Road while company DOINE . . . . . . .
Copper Creek Minerals LLC isconsin Byron waits for Mine EXCAVATING Doine Excavating Wisconsin Tn of Richfield Operational Mine 30
information from
Corporate § . . . .
Facility Name Corporate Owner Headquaters Community Operation Status Facility Type RIHN MINE DRT SANDS Wisconsin Town of Auburn Permitted Mine 31
EOG RESOURCES | EOG R n "
Coulee Frac Coulee Frac LLC W isconsin Franklin Rejected by town Mine " CEERIE Houston, Texas Tn of Arland Permitted Mine 32
INC (DD Mine) Inc
EOG EOG Resources, . q . q
Curran-Houser | Curran-Houser LLC W isconsin Albion/Adams Proposed Mine RESOURCES, INC. e Houston, Texas |Tn of Eagle Point] Operational Processing/Rail 33
FAIRMOUNT
" " Fairmount q " q G q
E0G EOG Resources | Houston, Texas | Chippewa Falls Operational | Processing plant SANTROL - e Chardon, Ohio | Tn of Readfield | Operational | Processing/Rail 34
READFIELD
FAIRMOUNT Fairmount . City of q "
I . .
EOG DS Mine EOG resources Houston, Texas Cooks Valley Operational Mine SANTROL Santrol Chardon, Ohio Menomonie Operational Mine 35
Mi d FAIRMOUNT Fairr it " A q q
EOG Resources | EOG Resources Houston, Texas Arland In Development procel:s?nagnp\ant SANTROL asla:l?zln Chardon, Ohio | Tn of Hay River Operational Rail 36
[DIAMOND BLUFF
" " Fairmount q o R G q
EOG S&S EOG Resources Houston, Texas Howard Operational Mine INDUSTRIAL Santrol Chardon, Ohio Hager City Permitted Processing/Rail 37
SAND
Wisconsin RUSCORE
Industrial sand | FAirmount Chardon, OH |  Menomonie Operational Mine and NPUSTHEAL Fairmount | 1o don, Ohio | Tnof Trenton | Operational | Processing/Rail 38
Company Minerals processing plant | SAND (BAY CITY Santrol
MINE -
Mine WISCONSIN
Wisconsin Fairmount INDUSTRIAL Fairmount
Chardon, OH Maiden Rock Operational (underground) Chardon, Ohio Tn of Isabelle Operational Mine 39
Industrial Sands Minerals and PP SAND (BAYCITY | Santrol
MINE
WISCONSIN
Wisconsin Fairmount INDUSTRIAL Fairmount Tn of Diamond
Chardon, OH Trenton In development | Processing Plant Chardon, Ohio Permitted Mine/Processing 40
Industrial Sands Minerals SAND Santrol Bluff
(DIAMOND
Wisconsin WISCONSIN
Fail it Fairr it " Tn of Maidi . Mine/Pi i
Industrial Sands | o oo Chardon, OH Hager City Operational | Processing plant | INDUSTRIAL armount {1 rdon, ohio [ ™M OFMEIden | oertigng) - [Mime/Processing a
Minerals Santrol Rock /Rail
(Bay City Mine) SAND LLC
Wisconsin Mine
Fail t FAIRMOUNT Fairmount . . " q G
Industrial Sands alrmoun Chardon, OH Bay City Operational (underground) Chardon, Ohio Tn of Arcadia Applied Mine/Processing 42
" : Minerals SANTROL Santrol
(Bay City Mine) and PP
Wisconsin
BRIDGE CREEK Five Star Pelham, Tn of Bridge
Industrial Sands Fairmount Chardon, OH | DiamondBluff | In Development Mine : b 8 Operational Mine 23
Minerals (underground) MINE Properties, LLC Alabama Creek
(Diamond Bluff)
Five Star Five Star R AND J ROLLING
Properties Properties Pelham, AL Augusta Proposed Mine ACRES, LLP Glacier Sands Wisconsin Tn of Gilmanton Permitted Mine/Processing 44
GREAT A
Proppant Great Northern Dryer/Processing|
FTS International Brady, TX Readfield Operational Processing plant NORTHERN Dallas, Texas Tn of Dovre Operational . 45
Specialists Sand /Rail
SAND LLC
GREAT
Proppant Great Northern
. FTSI Brady, TX Tomah Operational Processing plant NORTHERN Dallas, Texas Tn of Dovre Operational Mine 46
Specialists Sand
SAND LLC
Greg Bechel
Proppant Mine and RICHARDSON g
FTSI Brady, TX Arcadi In Devel t Trucking & Wisconsin Tn of Frankfort Operational Mine 47
Specialists Ty reacia n DeveloPment 1 processing plant QUARRY G P
Excavating LLC
Larson/Stanton/Jo |  Glacier Sands Wisconsin Mondovi In Development Mine JCHOPPER FARMS | HANSEN SAND Wisconsin Tn of Hansen Operational Mine 48
hnson PRODUCTS, LLC
HI-CRUSH " 0 "
R &J Rolling Acres, Mine and Hi Crush Mine/Processing
Glacier Sands Wisconsin Gilmanton In Development | processing plant |PROPPANTS LLC- | Operating LLC | Houston, Texas | Tn of Byron Operational /Rail 49
WYVILLE
Rejected by Mine and HI CRUSH Hi Crush Tn of Bridge . . .
Houston, Te [o] it | Mi P
Seven Sands, LLC Glacier Sands Wisconsin Montana county processing plant | PROPPANTS LLC | Proppants LLC louston, Texas Creek perational ine/Processing 50
Starkey Dry Plant Rejected by HI CRUSH Hi Crush Mine/Processing
Houston, Te City of At t [o] tional "
and Rail Loading Glacier Sands Wisconsin Cochrane county Processing plant PROPPANTS LLC | Proppants LLC louston, Texas ity of Augusta perational /Rail 51
Goose Landing Goose Landing Mine and HI-CRUSH BLAIR | Hi-Crush Blair
Al In devel t Houston, Texas |Tn of Springfield Permitted Mine 52
sand Sand LLC Wisconsin ma n development | o ocessing Plant ite ite pring!
Great Northern | Great Northern Mine and HI CRUSH Hi-Crush Gity of Mine/Processing
Independence & .
Sand Mine Sand Dallas, TX Dovre In Development processing plant WHITEHALL Proppants LLC Houston, Texas Operational /Rail 53

Tn Whitehall
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. MARTINSON High Country Winona, y .
Gregory Weber Gregory Weber Wisconsin Dover In Development Mine MINE Sand, LLC Minnesota Tn of Otter Creek| Permitted Mine 54
Hi Crush Hi Crush Mine and HUNGRY RUN Hungry Run
Houston, TX Wyevill Operational Wisconsin Tn of Lincoln Operational Mine 55
Proppants Proppants ouston, vevile perational | processing plant | CRANBERRY Cranberry P
JEFF
Hi Crush Hi Crush Mine and
Houston, TX Oakdale Operational IGNATOWSKI | Jeff Ignatowski Wisconsin Tn of Cary Operational Mine 56
Proppants Proppants processing plant MINE
COMPLETION
Hi Crush Augusta Hi Crush Houston, TX Augusta In Development Mine and INDUSTRIAL S Weiler Leasing Wisconsin Lot Operational Mine 57
Proppants LLC processing plant Auburndale
MINERALS LLC
KAW VALLEY -
High County Sand | High County Sand Winona, MN Otter Creek Proposed Mine SONSALLA/ KAW Valley Kansas City, Tn of Arcadia Operational  |Mine/Processing 58
LLc PRONSCHINSKE | Companies, Inc Kansas
MINE
KRAEMER
Hungry Run Hungry Run Wisconsin Warrens Operational Mine COMPANY - Kraemer Wisconsin Tn of Preston Operational  |Mine/Processing 59
Cranberry Cranberry TWESME Company
Cranberry Cranberry TWESME Company
QUARRY
KRAEMER
Interstate Energy | Interstate Energy | Plymouth, MN Grantsburg, Wi Operational Mine and COMPANY - Kramer Wisconsin Tn of Dodge Operational Mine 60
Partners Partners processing plant WHISTLER'S Company
Partners Partners processing plant | WHISTLER'S Company
PASS QUARRY
Mine and
Jlackson Sand Jackson Sand W isconsin Taylor Permitted processing plant |LEGACY BOGS - 1 | Legacy Bogs - 1 Wisconsin Tn of Bear Bluff Released Mine 61
Swanson K Frac LLC W isconsin Blair In Development Mine PANTHER CREEK | Manly Brothers Troy Grove, Tn of York Operational Mine 62
SAND, LLC lllinois
MARAWOOD  |Marawood Sand
Kendell Klevgard | Kendell Klevgard W isconsin Gilmanton In Development Mine SAND AND and Gravel 200, Wisconsin Tn of York Operational Mine 63
GRAVEL LLC
Mark Nelson -
Twesme Quarry | Kraemer Company W isconsin Preston In Development Mine BUE SAND MINE Nelson Wisconsin Tn of Ettrick Operational Mine 64
Materials, LLC
Whistle Pass BLACK CREEK
Quarry Kraemer Company W isconsin Dodge Operational Mine LIMESTONE CO MCC, Inc Wisconsin Tn of Hortonia Operational Mine 65
Milestone
Legacy Bogs 1 Legacy Bogs Wisconsin Bear Bluff Operational Mine and MCNAULTY PIT |Materials (Mathy Wisconsin Tn of Irving Operational  |Mine/Processing 66
processing plant #120
[Construction Co)
Milestone
Legacy Bogs 2 Legacy Bogs W isconsin Bear Bluff Operational Mine MURPHY PIT  [Materials (Mathy Wisconsin Tn of Brockway Operational Mine/Processing 67
[Construction Co)
MILESTONE Milestone
Legacy Bogs3 |  Legacy Bogs Wisconsin BearBIuff | InDevelopment | Mine2nd MATERIALS -y o orials (Mathy |~ Wisconsin | Tnof Little Falls | Applied  |Mine/Processing 68
processing plant CATARACT
GREEN PIT #184 |Construction Co)
MILESTONE Milestone
Marawood Sand | Marawood Sand MATERIALS -
w York Operational Mine [Materials (Math Wisconsin Tn of Springfield |  Operational Mine 69
and Gravel and Gravel seonsin ? WILSON iy o P
QUARRY #384 |Construction Co)
ARCADIA SAND | Mississippi Sand Kirkwood, 5 " q . q
Mathy/Milestone | Mathy/Milestone W isconsin Springfield Operational Mine 1SSISSIppL.an ”_ oo . City of Arcadia Operational  [Mine/Processing 70
co LLc Missouri
HIGHWAY 10
Midwest Frac | Midwest FracLLC | wisconsin Arland In Development | Mine and SAND LEC Wisconsin | TnofUnion | Operational | Processing 7
processing plant PROCESSING Proppant, LLC
PLANT
NORTHERN
Muskie Proppant Muskie Proppant W isconsin Eau Claire Rejected Processing Plant NPUSTHEL Nort.hern Wayzata, [Tn of Sioux Creek| Permitted Mine 72
LLC and Rail Load-out |SANDS - FRY HILL | Industrial Sands Minnesota
MINE
NORTHERN RAIL
: North Creek Sands ) ! ' Northern Rail Wayzata, ; f
Slaby Pit e W isconsin Arcadia Operational Mine AND and Transload Minnesota Tn of Dovre Permitted Process/Rail 73
TRANSLOAD
Northern Frac Northern Frac OPELTSAND & | Opelt Sand &
Sand sand W isconsin Wisconsin Rapids | In Development | Processing plant GRAVEL @&l Wisconsin Tn of Levis Operational ~ |Mine/Processing 74
PANTHER
CREEK SAND, q a i q . .
Panther Creek | Panther Creek W isconsin Marshfield Operational | Processing plant RantheriGreek Wisconsin Gy Operational | Processing/Rail 75
INC - Sand, Inc. Marshfield
MARSHFIELD
Panther Creek
Panther Creek Sand, LLC, W isconsin Neillsville Operational Mine and RECERSTROM [Paramount Sand Wisconsin Tn of Unity Permitted Mine/Processing 76
operated by processing plant MINE
Manly Bros
PATTISON
Mine and PRAIRIE DU Pattison Sand City of Prairie du q .
Sagerstrom Paramount Sand w Strum In Development Clayton, lowa . Operational Rail 77
ger ! fsconsin “ velop processing plant | CHIENRAIL | Company, LLC v Chien g
LOAD-OUT
PATTISON SAND
Mine and COMPANY - Pattison Sand o . . .
Pattison Sand Co. | Pattison Sand Co. Clayton, 1A Bridgeport Proposed Clayton, lowa |Tn of Bridgeport | ~ Operational  JMine/Processin 78
! ! v idgep P Processing Plant | BRIDGEPORT | Company, LLC v & g Y
MINE
Radnor, " o s
Hwy 64 Mine Preferred Sands Radnor, PA Auburn In Development Mine AUBURN MINE | Preferred Sands Pennsylvania Tn of Auburn Permitted Mine/Processing 79
Radnor, Tn of Cooks . . .
LeGesse Mine Preferred Sands Radnor, PA Cooks Valley Operational Mine LAGESSE MINE | Preferred Sands . Operational Mine/Processing 80
Pennsylvania Valley
Preferred Sands | Preferred Sands |  Radnor, PA Blair Operational Mine and PREFERRED | preferred Sands Radnor, Tn of Bloomer Permitted Process/Rail 81
SANDS

processing plant

Pennsylvania
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Preferred Sands Radnor, Tn of Cooks
op Preferred Sands Radnor, PA Bloomer Operational Processing plant ROGGE MINE | Preferred Sands penTSyan Valley Permitted Mine 82
PREFERRED
" " SANDS OF Preferred Sands Radnor, 3 q 5 Mine/Processing
Rogge Mine Preferred Sands Radnor, PA Cooks Valle In Development Mine ! City of Blair Operational 83
& adner Y ? WISCONSIN, LLC |of Wisconsin LLC| ~Pennsylvania Y P [Rail
BLAIR
Q-Rail Spur LLC FUCAEL
SOLUTIONS - i n A
Q-Rail Spur (rail facility for Wisconsin Blair Proposed? Rail Load-Out PTL Prop Oklahoma City, | 1, ¢ gjma Permitted Processing 34
AVON Solutions Oklahoma
Taylor Frac LLC) TERRITORY
PTL PROP
Quality Excavating | Quality Excavating | wisconsin Weston Operational Mine el - PTLProp  f Oklahoma City, | 1 of A Permitted  |Mine/Processing 85
MEEK Solutions Oklahoma
TERRITORY
Soppa Sand Pit 2 | Reglin and Hesch Wisconsin Arcadia Operational Mine ROBERT NELSON | Robert Nelson Wisconsin Tn of Arland Operational Mine/Processing 86
Claude Rigel Riel « Operational Iy [SAND PRODUCTS [Sand Products of |  Msukegon, City of Blair permitted Mine/Processing &7
aude Rigelman igleman Wisconsin napp perational ine _BLAIR MINE WILLC Michigan Y /Rail
Sand
Robert and RYAN BARTH - q . . . " .
i i i Technol Wi Tn of Buffals Operational  {Mine/Pi
Chalsma Mine Gretchen Chalsma Wisconsin Springfield Proposed Mine PLATTE VALLEY echnologies, isconsin n of Buffalo perational ine/Processing 88
LLC
SHADOWLAND Shadowland . Mine/Processing
I I i i I N Houston, Te Tn of O Applied o
Robert Nelson Robert Nelson Wisconsin Arland Operational Mine HOLDINGS Operating LLC louston, Texas n of Orange pplies /Rail 89
Ryan Barth- Platts Ryan Barth Wisconsin Buffalo In Development Mine PATZNER SAND |Sierra FracSand | Tatum, Texas Tn of Arcadia Operational Mine 90
Valley PIT
Soppa Sand #2
Sand Tech (Barth (FINAL Reclamation in
Sand Tech LLC Watertown, MN Chimney Rock Rejected Mine Sierra Frac Sand | Tatum, Texas Tn of Arcadia Mine 91
land) RECLAMATION Progress
IN PROGRESS)
SUCHLA PIT 2
Sandy Bruder Sandy Bruder W isconsin Arland In Development Mine (AL Sierra FracSand | Tatum, Texas Tn of Arcadia Reclamation in Mine 92
RECLAMATION Progress
IN PROGRESS)
Mi d SIOUX CREEK | o 5 q 5 p A q
sandy Bruder | Sandy Bruder Wisconsin prairie Farm | In Development ne an Sioux Creek Silica | Wisconsin [T of Sioux Creek|  Permitted [ Mine/Processing 93
processing plant SILICA
FAIRVIEW
Schneider Schneider Wisconsin Arcadia Proposed Mine CRANBERRY | ¢/ 1+ sand, Inc Vel Tn of Curran Operational | Mine/Processing 9
COMPANY - Pennsylvania /Rail
HIXTON MINE
Sierra Frac Sand RAIRVIEW Yardley Mil i
Patzner Sand Pit Tatum, TX Arcadia Operational Mine CRANBERRY Smart Sand, Inc Y . Tn of Oakdale Operational it st 95
LLC Pennsylvania /Rail
MINE - OAKDALE
CSP SOURCE
Sioux Creek Silica Mine and ENERGY | U ENBY | Colgary, Alberta
Sioux Creekilica | >/ Wisconsin Sioux Creek Proposed Services B Tnof Sumner | 0 | |Mine/Processing 9%
LLC processing plant SERVICES Canada
PROPPANTS LP | Proppants LLP
SOURCE ENERGY
Fairview/s Mine and services | O ENBY | Calgary, Al Vg of
airview/Smart Smart Sand Yardley, PA Oakdale In Development ine an Services 2 80! Permitted Processing/Rail 97
Sand processing plant | PROPPANTS LP - Canada Weyerheauser
WEYERHAEUSER | Proppants LLP
P95 NORTH SITE
smartsand | smartsandinc | vardiey, Pa Hixton Proposed Mineand | spagran sanp, | SPartensend. | Muskegon, f p oeproiion | permitted  [Mine/Processing 98
Processing Plant | LLC (TENNESON) LLC Michigan
D95 SOUTH SITE -
South Alma Sand 1| South Alma Sand, W isconsin Alma In Development Mine and SPARTAN SAND, | Spartan Sand, Muskegon, Tn of Preston Permitted Mine 99
LLC processing plant ] LLC (TENNESON) LLC Michigan
BUFFALO WHITE | Superior Sand
South Alma Sand 2| South Alma Sand, W isconsin Alma In Development Mine and SANDS, LLC  [Systems (Buffalo| Fort Worth, Tn of Buffalo Operational Mine 100
processing plant Texas
(Segerstrom) White Sands)
SUPERIOR SILICA
Southern Precision|Southern Precision | Birmingham, AL Bangor In Development Mine and SAND - ARLAND | Superior Silica Fort Worth, Tn of Arland Operational Processing 101
Sands Sands processing plant Sands Texas
DRY PLANT
SUPERIOR SILICA o
Steve & Beth Steve & Beth W isconsin Mondovi In Development Mine SAND - CHURCH Supaitar Slice e ey Tn of Arland 0 | [Mine/processing 102
Segerstrom Segerstrom Sands Texas
RD MINE
SUPERIOR SILICA
Steve Stamm Steve Stamm W isconsin Modena In Development Mine SD-=ENI) || Srpeiier i (e ity Tn of Arland Permitted Processing 103
RD MINE WET Sands Texas
PLANT
Superior Sili SUPERIOR SILICA Superior Silica Fort Worth,
Glaser Mine uperiorSilica feore Worth, Texas Auburn Operational Mine SAND - CLINTON P ’ Tn of Clinton Operational Processing/Rail 104
Sands Sands Texas
DRY PLANT
Superior Silica Superior Silica SUPERIOR SILICA | Superior Silica Fort Worth, . "
Sands Sands Fort Worth, Texas Clinton Proposed Mine SAND - LP MINE Sands Texas Tn of Arland Permitted Mine 105
Superior Sili Superior Sili SUAIERSNE) Superior Silica Fort Worth,
uperior Silica uperior Silica " , . . .
SANDS - FLS Tn of Arland Operational  |Mine/Processin,
onds P conds Fort Worth, Texas Clinton In Development | Processing plant e S P / g 106
MINE
SUPERIOR SILICA
Superior Silica Superior Silica SANDS - NEW Superior Silica Fort Worth, a A q
Fort Worth, Te New Aub In Devel t | P lant Tn of Dovre Operational Processing/Rail 107
Sands PP Sands ort Worth, Texas lew Auburn In Developmen rocessing plan AUBURN DRY Sands Texas P g/
PLANT
SUPERIOR SILICA
. . Mine and SANDS - Superior Silica Fort Worth, q a a
Swinney T. Swinney Dallas, TX Cooks Valley Proposed ' Tn of Arland Operational  JMine/Processin 108
ey vinney 4 4 Processing Plant |  THOMPSON sands Texas P g
HILLS MINE
Taylor Creek Superior Silica Fort Worth, . " .
Emberts Mine Transit W isconsin Auburn Proposed Mine GLASER MINE o i Tn of Auburn Operational  |Mine/Processing 109
Taylor Frac Taylor Frac W isconsin Taylor In Development Mine and TAYLOR FRAC, Taylor Frac, LLC Wisconsin Tn of Springfield | Operational  JMine/Processing 110
LLe

processing plant
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SOUTH RIVER

Taylor Frac Taylor Frac LLC Wisconsin Preston In Development Rail load-out ROAD Trans | Taylor Frac, LLC Wisconsin Tn of Preston Operational Rail 111
Tea Sand
Bear Creek Mine and TEA SAND PROP S _ . m
P it Wi Tn of Arland Py tted Mi
Cranberry Tim Shaw W isconsin Oakdale In Development processing plant COMPANY roppan isconsin n of Arlan ermitte ine 112
Company
Mine and The Kraemer Co |Wisconsin/Houst | Tn of Cooks
N . .
U.S. Silica (Grant?) U.S. Silica Frederick, MD Grant Proposed Processing Plant DS MINE / EOG on, Texas Valley Operational Mine 113
Resources, Inc.
Mine and The Kraemer Co |Wisconsin/Houst ) »
U.S. Silica Sparta U.S. Silica Frederick, MD Sparta In Development processing plant S &S MINE / EOG on, Texas Tn of Howard Operational Mine 114
Resources, Inc.
BARTON SAND
JAND GRAVEL CO. i q A A
Unimin Unimin New Canaan, CT Portage Operational Mine and Tiller . Plymouth, ITn of Grantsburg | Operational ~ |Mine/Processing 115
processing plant | - GRANTSBURG Corporation Minnesota
(Interstate
Mine and US SILICA - U.S. Silica Frederick, o " [Mine/Processing
. . . - 3 ‘
Unimin Unimin New Canaan, CT Tunnel City Operational processing plant FAIRCHILD GmEEmy Maryland Tn of Fairchild Applied JRail 116
U.S. SILICA
) . ' U.S. Silica Frederick, N . Mine/Processing
Vista Sand Vista Sand Granbury, TX Menomenie Proposed Rail Load-Out COMPANY - City of Sparta Operational " 117
Company Maryland /Rail
SPARTA FACILITY
Vista Sand Vista Sand Granbury, TX Gl d P d M e R Wiiiufto NEVEEEER, || g comere Gl |[PEAEEE 118
ista San ista San ranbury, fennwoo ropose ine CORPORATION Corporation Connecticut P /Rail
Western Mine and UNIVIN Unimin New Canaan
Boese Mine Wisconsin Sand W isconsin Auburn Operational processing plant CORPORATION - Corporation e Tn of Curran Applied Mine 119
Company HIXTON
UNIMIN
CORPORATION - Un|m|r.| New Can.aan, Tn of Greenfield Operational Mlne/Pro.cesslng 120
TUNNEL CITY Corporation Connecticut /Rail
PLANT
| i o A A : "
g(ig:‘%g ﬁz';:ig Wisconsin Tn of Arpin Operational Mine 121
Western
BOESE MINE | Wisconsin Sand Wisconsin Tn of Auburn Operational Mine 122
Company
WHITE HAVEN White Haven
SANDS Sands, LLC Wisconsin Tn of Bloomer Applied Process/Rail 123
WISCONSIN Wisconsin
PROPPANTS Proppants, LLC Wisconsin Tn of Mentor Operational Processing/Rail 124
WISCONSIN
prOPPANTS - [  Wisconsin Wisconsin | Tnof curran | Operational Mine 125
Proppants, LLC
WEST HIXTON
BEAR CREEK  |Wisconsin White
CRANBERRY Sand, LLC Wisconsin Tn of Oakdale Operational  |Mine/Processing 126
WISCONSIN
Wi in Whiti . . q " "
WHITE SAND, bl Wisconsin Tn of Byron Operational Processing/Rail 127

LLC - OAKDALE

Sand, LLC
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