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Executive Summary 
Comparative Risk Assessment of Environmental Issues in Iowa 

I. What is Comparative Risk Assessment? 
Comparative risk ass,essment (CRA) is an approach that prioritizes environmental risks in 
the ,areas of public health ecosystems and quality of life. Its purpos1e is to offer guidance 
to environmental decision-makers ,challenged with large shopping lists of risks, both real 
and perceived ,and without the necessary resources to tack.le all of them at once .. 

The CRA process begins with the gathering of information ·On the causes and 
consequences of a range o·f environmental problems.. It is alm st always the case that this 
information will be insufficient to establish indisputable scientific fact. The process 
openly acknowledges this uncertainty- and seeks to compensate for it with professional 
judgment 

Th Co·mparative Risk Assessment approach also includ1es wide public involvement as a 
complement to the judgments of expert technical committees. This is done in recognition 
that expert opinion, regardless of how carefully reasoned and crafted, does not always 
translate into successful policy without public support. William Reilly, former 
Administrator of the U.S. Environmental Prote,ction Agency has state1d.: "we need to 
improve the translation of scientific knowledge int0 the v·emacular of politics and public 
opinion to make rational risk assessment a part of every citizen· s common sense ' 

The hope for every CRA study is that, in the end, the cream that rises to the surface is 1) 
a generally agreed upon set of environmental issues to be addressed, 2) a select set of 
ranking criteria, and 3) a qualitative assessment that compares the risks posed by each 
issue. The final p 1roduct should possesses the best elemen s mustered with imperfect 
knowledge - it is based on best expert judgment; e,ndorsed b·y public opinion; and 
provides a framework for environmental decision-making .. 

Il. Structure and Process 
The Iowa Co,mp,arative Risk Assessment study was conducted fro,m September 1995 
through December 1998. It was funded through the U.S. EPA in ,collaboration with the 
Iowa Department of Natural Resources (IDNR). The consultant team (see Figure l page 
2) included principal investigators Dr. William M'" Stigliani, Director of the Center fQr 
Energy and Environmental Education (CEEE) at the University of Northern Iowa; Dr 
Jerald L. Schnoor, Co-Dir1ector of the Center for Global and Regional Environm.ental 
Research at the University of Iowa; and David L. Dahlquist, of David L. Dahlquist 
Associates, West Des Moines, Iowa. 

As highlighted in Figure 1~ the three assessment groups included th.e public·, the four 
technical committees; and the Public Advisory Committee Altogether, approximately 
600 Iowans participated in the study~ 
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Org:anization of the Iowa Comparativ,e Risk Study 

Public, Input 
Town meeti.ngs.. The consultant team facilitated two rounds of town meetings m ten 
Iowa communities during the. spring of 1996 and 1997. The to\VllS visited were 1Spencer, 
Missouri Valley, Coming., Dumont, Marshalltown, Corydon,. Elkader, Cedar Rapids, 
Ainsworth, and Burlington.. E·xtensive promotion was conducted prior to the meetings to 
encourage optimal attendance.. On average, about 20 cituzens participated in these 
meetings correspondmg to an overall attendance of about 200. 

The particip,ants voiced their con·cems about local issues related to public health, 
ecologic,al systems, quality of life, and energy choices. The purpose of the first phase of 
meet1ng9, was to identify the issues of concern, .and the goal of the second phase was to 
rank the concerns. 

Letter survey. An extensive letter survey was prepared by the consultant team. It was 
divided into six sections covering 25 issues related to public health, ecology,, quality of 
tife, and energy cho•ices~ The respondents answered questions about their general views 
of Iowa and its 1enviro,mnent, the level of their' commitment to environmental stewardship,, 
the importance of specific environmental issues, and their perceptions of future 
e.nvironmental trends~ In the autwnn of 1996, a mailing was sent to about 950 randomly 
selected Iowa residents, of which 328 returned the completed survey instrument. 
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Techn· 1cal ,Committ,ees 
Three technical committees · ere created to addr1ess the areas of human health ecological 
syste,ms and quality of life. Committee members were recruited ,on the basis of e cpertise 
in given areas. They represented a diverse range of backgrounds and experience - state 

· and county departments of health and natural resource ·•· academia and research centers, 
civic organizations, the business community energy providers and fanning. 

The committees m,et as many as five times over the period from spring 1996 to sp1ring 
1997. Each comm1tt,ee was charged with ,developing a short list of issues deemed to pose 
environmental threats to Iowa. After the lists were ormulated the members pnontized 
them into broad rankings of 'severe 'high' 'mediwn,' and 'low·.' Following 
extensive review each committee publishe.d a stand-alone report as one of th1e final 
products of the study. 

A unique feature of the Iowa study was the employment of a fourth Comnnttee on 
Energy Chaices. The addition of this extra technical component allowed for a ngorous 
analysis of how different energy choices affect the environmental issues determined by 
the other committees. 

Pub1lic Ad'Visory Committe,e (PAC) 
The PAC . hich met four times over the period from December 1995 to September 1998 
served as a resource for inp,ut on overall policy reco,mmendations. Its charge was to 
increase public input and integrat,e the diver e pe·rspectives develo,ped in the other 
components of the study. The committee comprised 30 members affiliated with lo,cal and 
state governments, members of the legislature, civic and environmental organizations, · 
and representatives of agncultur the electric util.ties, and industry. 

The specific tasks of the committee were: 

• To advise the three technical committees in their deliberations,, and to review the 
design and structure of the two instruments ad.opted for public polling. 

• To provide a public forum for discussion of environmental risks,, and review final 
drafts of the t,echnical committee reports and the ass1essment of public polling,. 

• To integrate the diverse information from the ·vari,ous co,mponents of the study, an,d 
contribute to a consensus-building process 

• To make final recommendations for setting priorities with regard to environmental 
problems. 

• To recommend action plans fo addressing selected problems. 

m. Findings from Public Surveys and Tecbni,eal Committees 
The 1ssu.es identifie,d by the public and by the technical committees were condensed to a 
final lis of 21 environmental concerns. These issues and the rankings assigned to them, 
ar1e gi en in Table 1. Ranking criteria differed among committe,es,. For example,, the 
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Committee on Quality of Life ranked each issue by sense of community, access to quality 
recreation facilit·es, economic well-being and sustaining resources for futw:e gener­
ations. 

Table 1 
Ranking Compariso-ns Among Three Technical Committees and Public Polling 

Iss,ue/Criterion Ii Quality of Life Other Assessments Public Asse · ments 
Sen.Com., Rec.Ac. Econ. Fut.Gen. Health Eco.Syst ,Letter TownMtg. 

Acid Rain I I Low 
Air Pollution I Low High Medium Low Higher Lower 
Animal Production Medium High High Seve,re Medium Higher 
Biological Alte ations ' I 

Medium High Medium Higher 
Food Safety High Medium Medium 
. Global Climate Change i High 

I 

Housing Safety 11 

I 
Medium Lower 

,Hydrological Alterations Medium High Lower 
Improper H~dous Waste 

Low Med/Low Higher Medium 
Disposal 
Non-hazardous, Solid Waste Low· Low Medium Medium 
Nuclear Waste I Medium Higher 

' 

Occupational Exposures Medium 
I 

Overuse: of N,on-renewable 
Medium 

I 
Medium 

Energy II 
, 

Ozone Depletion Medium 
I 

Pesticides Low I Medium Medium Medium High Higher Medium 
Private Septic Systems Low Lo1w Medium 

-

Soil Erosion ' High Medium High Sev1ere M,edium Lower I 

I 

[Unacceptable Noise Levels Low I Lower 
Unbalanced Real Estate I 

Medium Higher Medium Medium Low Lower 
Dev·elopment 

1, 

Water Quality High " High High High Severe Higher Higher 
Waste Incineration Low L,OW ,_ 

The Table suggests the follo'Mllg risk characterizatio·n of the issues: 

• The issue of water quality stands alone as the highest risk over, the widest set of 
criteria~ 

• Animal production, so.il erosion, pesticides biological alter1atio,ns, and food safety are 
ranked medium or higher risks in three or more criteria. 

• Air pollution, unbalanced real estate developm 1ent,. improper hazardo,us waste 
disposal, and hydrological alteratzons are issues with divergent rankings, varying 
benveen low and high risks across four or more criteria.. 

~ 
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• Lo · to medium risk issue include housing safery I non-hazardous solid waste 
. I 2 d . . . ,.,. .. 3 occupattona ,expos.ures, an .private' septic tanl(.·J. 

• Acid rain unacceptable noise levels and waste incineration were assigned the lowest 
nsk ranking. 

• A set of s,pecial issu.es was not evaluated by other criteria, but are of particular 
relevance to futur·e generations. These include global climate change, nuclear 
waste overuse of no.nrenewable energy and ozone depletion Each was ranked 
medium or high risk under the criterion 'sustaining resources for furu.re generations." 

IV. Findings o,fthe Public Advisory Committee 
The Public Advisory Committee (PAC) reviewed the issue and the rankings of the 
public surveys and the technical committees. In its final deliberations, the PAC de,cided 
not to distinguish the issues as high medium, or low risk, because the members felt that 
most of the issues were of c,onc1em and worthy of actions to mitigate their impacts. 
Rather, it based its analysig, on th,e criterion of "immediacy, i.e., which ·of tne issues were 
most des,erving of actions now or in the near future~ Twenty-one PAC members 
participated in the assessment of the 21 is:sues~ The six issues with the largest number of 
votes based on the critenon of immediacy were: 

• Water Qualify 
• Housing Safety 
• Soil Erosion 
• Animal Production 
• Global Clima ,e Change 
• Overuse of Non-renewable Resour,ces. 

The PAC · · ent one step further by identifying "actio,n steps ' that could be implemented 
to reduce the e.nvironmental threats related to each issue. Those steps provided •On an 
iss.ue-by-issue basis in Chapter 3 fall broadly into the follo,wing categories: 

• Monitoring; 

• Reviewing already-existing information programs an·d action plans; 

• Integrating and coordinating already-existing programs; 

• Promoting prudent policies legislative actions, and safe environmental standards;. 

1 Housing safety combines the issues ,of lead poisoning, household hazardous waste, indoor air and radon,. 
all of which were treated as individ1.tal issues by the Committee on Human Health.. Jhe assignment of 
medium risk was derived by averaging the ranking of these four issues. In fact, the co•mmittee ranked the 
individual issue of lead pois·oning amo~g the three highest risks out of a total of 15 issues. 

2 Oc,cupational ,exposures do not include workers in hog confinements,, for whi,ch the Committee on Human 
Health assigned a rank of high risk. 

3Private septic tanks can be considered a subtopic under the broader concept of water quality, the issue 
assi,gned the highest risk .. 
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• Enhan1cing public education and the availability oftechmcal ass·s ance· 

e, Testing and ~creening programs for early detection of probl,ems· 

• Thinking, strategi1cally about promotmg actions that will be the most cost effective and 
the most environmentally beneficial (win/win situations); 

• Including within envrronmental man~gement strategies, concerns for the needs of 
future gene.rations~ and 

• Exploring entrepreneurial opportunities for new markets fer environmentally friendly 
technolog1es. 

V. Follow-,Up 
The action steps put forth by the Public Advisory Committee offer practical measures for 
addressing the most immediate environn1iental concerns in Iowa. Foll,ow-up ,activities 
should be devoted to refining and integrating the action steps into a coherent strategic 
plan for managing the state's most imme,diate environmental concerns. A great deal of 
beneficial environmental planning, is already in place and many of the actions called for 
by the PAC already are implemented in one form or another. Perhaps the most valuable 
s,ervi1ce provided by this study is that it offers a coher,ent framework with well defined 
endpoints around which the disparate ,on--going work can be coordinated. 

In parallel to other initiatives, energy choices can play a major role in reducing_ the 
impacts of the issue,s identified by the PAC. Six examples are. 

• Energy choice: Continue to minimize the use of nitrogen fertilizer through agri­
cultural energy management programs. 
Is,sues mitig·ated: Water quality, global climate change, overuse of nonrenewable 
energy. 

• Energy choice: Manage hog manure as a valuable resource rather than as a nuisance 
waste .. 
Issues mitigated: Water quality, animal production, global climate change, overuse 
of nonre,newable energy. 

• Energy choice: Plant switchgrass or poplar trees as energy crops o,n marginal lands~ 
Issues mitiga.ted: Water quality soil erosion, global climate ,change, overuse of non­
renewable energy_ 

• Energy choice: Continue to increase energy efficiency in buildings 
Issues mitigated: Global climate change, overuse of nonrenewable energy. 

• Energy choice: Continue to promote renewable sources of energy in Iowa 
Issues mitigated: Global ,climate change, overuse of nonrenewable energy. 

• Energy choice: Strengthen existing programs and initiatives to improve transpor­
tatio1n effi,ciency and promote less-polluting alternative fuels~ 
Issues mitig,ated: Glob,al climate change, overuse of nonrenewabl1e energy. 



Chapter 1 
Overview of C,omparative Risk Assessment 

What is compa.rative risk assessment? 
Comp,arattve risk assessment (CRA) is an approach that prioritizes environmental risks in 
the areas of public. heal~ ecosystems, and quality of life~ Its purpose is to offer guidance 
to, environmental decision-makers with large lists of risks,, or perceived risks, and without 
the necessary resources to tackle all of them at once,. 

The CRA process begms with the gathering of information on the causes and 
consequences of a range of environmental problems. It is almost always the case that this 
infonnation search will be insufficient to establish indisputable scientific fact. The precess 
openly ackilowledg:es this uncertainty, and seeks to compensate for it with .Professional 
judgment. 

Cons,ciously factored into the CRA process is an effort to include wide public involvement 
as a complement to the judgments of expert technical committees. This is done, in p·art~ in 
recognition that expert opinion, regardless of how carefully reasoned and crafted, does not 
necessarily translate into successful public policy, particularly if the issues are beyond the 
understanding of the general public. In support of the process, William Reilly, 
Administratar of the U.S Environmental Protection Agency (EPA) in the Bush 
Administration, has stated: "we need to improve the translation of scientific knowledg,e . 
into the vernacular of politics and public opinio,n, to make rational risk assessment a part 
of every citizen's comm.on sense.'' 

Thus, in the last step of the CRA process, the final result is a general consensus on the 
prioritizing of the range of issues. being cons1d,ered. This prioritization ils based on best 
expert judgment, endorsed by public ,opim1on, and provides a framework for environ­
mental decision-making. 

The U.,S. EPA developed the CRA methodology m 1986, and published it in the landmark 
study Unfinished Business in 1987. Since then, all o,f EPA's ten regional offices hav,e 
completed ,cRAs. relevant on the regional scale. These stud"es ar1e now bemg, used m 
strategic. plannmg efforts in the regions by emphasizing greater technical support and 
fundmg m areas deemed to b,e of greater risk. Twenty,-five states have co,mpleted, or are 
completing, their own CRA srudies, mostly through BP A support. 

EPA is encou,raging CR.As on state and r,egional scales for two reasons. First, 
,environmental conce,ms differ greatly from 1one area to another (risks in Nevada are 
different from the risks in Alabama). Second, the task of setting ratio,nal, cost-effective, 
and publicly supported national environmental policies is tmproved when major effo.rts 
hav1e been made in states and regions to articulate th.eir environmental concerns. 
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The Iowa Comparative Ris'k Assessme.nt Study 
The Iowa study was conducted from September, 1995 through December 1998 and as 
funded thr·ough collaboration between the U.S1

• EPA and the Iowa Department of atural 
Resources (IDNR). The principal investigators for the study W 1ere Dr. William M. 
Stigliani, Director of the Center for Energy and Environmental Ed·ucation (CEEE) at the 
Universicy of Northern lo1wa; Dr. Jerald L. Schnoor, Co-DirecttJir of the Center for Global 
and Regional Environmental Resear;ch at the University of Iowa;, and Da .id L. Dahlqui · 
of David L. Dahlquis Associates, West Des Moines,1 Iowa 

The overall stru.cture of the study is pres,ented in Figure I l. Table 1.1 (see page 3) 
shows the time line for progress and completion of the various components. Altogether 
approximately 600 lo,wans participated in the process. 

I Public Input I 

Town 
Meetings 

Letter 
Survey 

Iowa Department of Natural Resources/ 
U.S. Environmental Protection Agency 

I Consu~t Team I 

Public Advisory 
Committee 

[ Technical Committees 

I Ranking I 

I Reco~endations I 

Figure 1.1 

Human 
Health 

Ecological 
Systems 

Quality 
ofLife 

Energy 
1Cboices 

Organization of the Iowa Comparative Risk Study 

Similar to other CRA studies, the Iowa stu1dy was served by three technical 1comnuttees -
... the Committees on Human Health, Ecological Systems, and Quality of Life. These 
committees were charged with developing a short list of issues (21 in the final analysis) 
deemed to be the mo:st serious facing lowans today and in the future After the lists were 
formulated independently by each committee the members prioritized them into broad 
rankings. such as "high,'- "medium,." and "low~'' After extensive review each committee 
published a stand-alone report as one of the final products of the study (see Appendix l)~ 
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~ 
1995 

9-12 1-3 4-6 A 
Leiter Survey 

' X 
Town Meetings X X 
Human Health X X 
Ecological Systems X 
Quality ofL,ife X X 
En.ergy Choices X 
Pub. Adv .. Comm. X 
Fi,,al Report 

Table 1.1 
Time Line 

Iowa Comparative Ri k Study 

1996 
7-9 10-12 1-3 4-6 
X X X 

X X X 
X X X7 X 

- . 

X X X 
X X 

-

X 
I 

X 

• 

3 

1997 1998 
7-9 10-12 1-3 ,4-6 7-9 10-12 I 

X X X 
X X 
X 
X X 

C. 

X X 
X 
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A unique feature of the Iowa study was the employment of a fourth technical Commtttee 
on Energy Choices. Toe addition of this extra technical component allowed o.r a 
rigorous analysis of how different energy choices would affect the enviromne11tal issues 
dete,nnin,ed ·by the other committees.. This effort is summarized in a final report se,e 
Appendix I). 

Public Input 
Two opporturrities were created for public input Toe frrst was a comprehensive letter 
survey mailed to approximately 1,000 Iowa residents representative of the Iowa public at­
large Approximately 35 percent returned completed questionnaires. The results of the 
survey were thoroughly analyzed and published in a final re,port (see Appendix I). 

The second instrument for assessing public opinion about envir·onmentaJ prob]ems was 
through to"Wn meetings. Ten Iowa towns and cities participated in two rounds of 
m,eetings in spring of 1996 and 1997. A long list of environmental issues was discussed. 
The issues included those raised by th1e technical committees, and the citizens were 
encouraged to raise other i:ssues not on the lists. During the second round of m1eetings, 
the issues were ranked, after which a final report was produced (see Appendix 1) and 
included as a component ,of the final deliberations of the .Public Advisory Committee · 
(PAC)~ 

The P'AC guid1ed the study throughout the entire process. This committee was comprised 
of a group of 30 members representing state government universities, industries, electric 
utilities, citi7.ens and environmental advocacy groups. The PAC provided assistance and. 
reviewed pro1gress in every p.hase of the study includmg the development of lists of 
environmental issues, cnteria for ranking the issues, and final draft committee reports. 
They also had the task of formulating an integrated ranking of risks based on therr review 
and appraisal of all components of the study. Their analysis is described in detail in 
Chap1ter 3 of this report. 

The results and ,co•nclusio1ns of the study refl1ect wide public participation, and provide a 
basis for taking further steps in the process of establishing a strategic envrronmental plan 
for the state .. 
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Chapter 2 
Findings of the Technical Committees and Public Perceptions 

of'Risk 

I. Report ,of the Technical Committee on Human Health 

Mission and Accomplishments 
The Technical Committee on Human Health was assembled to provide an objective 
scientific point of view within the context of the Iowa omparative Risk Assessment 
Study. The most important accomp,lishments of the Committee ar,e: 

• Selec ion of a set of 15 health-related enviro,nmental issues that were approved by the 
Public Advisory Committee . 

• , A uniform methodotogy for . tudying relative hwnan health risks in Iowa from 
selected environmental issues. 

• A consensus report based on the comparative evaluation of environmental issues that 
affect human health in Iowa. 

Membership 
Members of the Committee on Human Health were selected to p·rovide expertise in areas 
of critical health concerns. Thus, they represented interests covenng ,epidemiology, 
human toxicology and human-health risk assessment. The six members included. 

• Brad Cudal, M.D. (Chair)· Environmental Epidemiologist, Iowa Department of 
Public Health 

• Russell Currier, D.V.M., Iowa Department of Public Health 

• Mark Linda, M.P .H.,, Disease Pr,evention Manager Black Hawk Cowity Department 
of Public Health 

,. Chad Roy M.S.P.H., iliaduate Research Assistant The University of Iowa College 
of Medicine 

• Peter Weyer, M.S., Director, The Center for Health Effe,cts of Envir,onmental 
Contamination 

• Jane Gyo, M.S., Graduate Research Assistant The Univ,ersity of Iowa College of 
Engineering 



In addition, Tara Boodhoo, David Comellder, and Stephen S1oelmlen, a working group of 
graduate sru1dents from the University of low~ assisted in the collection and analysis of 
data 

Boundaries and Sco,pe 
The committee's study was restncted to the state of Iowa. The geographic boundaries, 
however, often did not eomc1de with available studies and data. Committee research was 
coo,rdinated with data from the Iowa Dep,artment of Natural Resour1ces, the Iowa 
Department of Public Health, and other state ag,enciies. 

The scope of "environmental risk" was defined by the list ,of 15 issues adopted b,y the 
Human Health Committee., The issues are given in Table 2.1 and precis,ely defined in 
Appendix 2. 

Table 2.1 
Environmental Issuesa List Identified by the Committee on Human Health 

• Agricultural and Animal Production 
• Food Safety 
• Global Issues 
• Househo,Id Hazardous Waste 
• Indoor Air 
• Lead Poisoning 
• Medical Waste 
• Non-hazardous Solid Wast,e 

-issues are listed in alphabetical order. 

• Outdoor Air Quality 
• .Pesticide Exposures 
• Private Septic T'aoks 
• Rado.n Exposure 
• RCRAb, CERCLAc, and 

Federal Facilities 
•· Underground Storage Tanks 
• Water Quality 

11lCRA is acronym for the Resource Conservation and Recovery Act 
cCER.CLA is acronym for the Comprehensive Environmental Response Compensation and 
Liability Act. 

The issues were selected from lists provided by the U.S~ EPA, as well as from specific, 
Iowa-related issues identified by the comnuttee. Members, had two opportumties for input 
into this list before it was officially adopted. For a few issues, such ,as food safety and 
nonhazardous solid waste, the committee was unable to conduct a complete and 
comprehens,ive assessment either because of insuffi.cient data, or the inability to identify 
knowledgeable exp·erts,. In these cases, staff assigned to the committee, and under 
sup1ervision of the committee chatr, prepared summary reports on the state of current 
knowledge. 

Analytical Criteria 
Six criteria were Judged to be most impo1rtant m analyzing · and comparing the human 
health 1effects of the risks under study. These included: 
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• Population Potentially Exposed. How many people are exposed to a particular 
stressor. (A stressor is defmed as a chemical that abo 1e a given threshold limit 
induces clironic or acute adverse human health effects in the expos1ed population .. ) 

• Severity of Effect to Exposure. Effect can range from mild short-term effects (low 
severity) to mortality (high severity). 

• Lewel of Exposure to Cause Healtli Eff£cts. Does th,e chemical or biological stressor 
in question have an exposure level (or threshold le el) below which no effec s occur? 

• Irre1'ersibility of Health Effect. Can the effect on human health be reversed after th.e 
stressor ,ceases? 

• Probability of an El'ent Occurring. Disease respo·nse of humans exposed to certain 
chemical stressors can be extremely severe for example lung cancer from the 
repeated inhalation of tobacco smoke The pro,bability of exposure however, may be 
extreme]y low. In an overall risk assessment, severity of exposure would be weighted 
with p 1robability of exp·osure. 

• Degree of Scientific Certainty. A measure of ho we]l the health effect and its eause 
are understood, including ,confidence in exposure data and the dose-response curve 
used in 1estimating the risk. 

Method of AnalysJS 
The committee generally adopted a metho,d r:ecommended by the U.S. Environmental 
Protection Agency (EPA)- based on its experience with a number of nati1onal regional, 
state and local comparative risk analyses 

The concep1t of comparative risk is explained in the EPA s A Guidebook to Risks and 
Setting Environmental Prior,rties (EPA , 1993) as well as in state and other comparati e 
risk reports It is important to address all en .·ronmental pTobl,ems affecting the state, and 
to providie gui1dance ,concerning those having the most significant effects today. 
Concerns ranked higher on the list tend to be areas in which existmg regulations and 
practices do not ade,quately safeguard public health o•r- altemat1v,ely, areas in which 
existing information leaves such. uncertainty that great pru,dence i called for. Ultimately, 
residual risk cannot be measured with a specific number or set of concrete indicators. 
Much of th.e human health data used is narrow or qualitative and required professional 
judgment for its interpretatioa 

The Human Heath Committee decided to work from exposure to effect rather than tracing 
effects (using mortality and morbidity data) back to exposures. M 1embers were not asked 
to conduct original research. Instead the analyses were to be based on existing data, 
supplemented by reports available from Iowa s state agencies. The committ,ee also relied 
upon members' best professional judgment. 
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Anal,ytical Process. 
The analyses cond cted by the Human Health Committee ,are best characterized as 
qualitative risk assessments. The purpose of these analyses was to provide the Public 
Advisory C,olllllUttee background material in their ranking of the risks. Given the limited. 
scope of the program {in both time and resources) and the data limitations ·noted earlier, it 
is to be expected that the studies are generally qualitative and are not intended to be 
definitive scientific statements of risk. 

CoD1D11ttee members drafted each of the chapters analyzmg the individual concerns/risks. 
Draft reports· were circulated to each committee member and also sent for external review. 
Reviewers were asked to judge the following aspects: 

• technical competence; 
1
• logic and clanty of analysis; 
• accessibility to an interested public audience; 
• usefulness as a background to risk ranking; and 
• data or studies not included that would have influenced analysis or 

conclusions. 

Uncertainty 
Estimating the expected health effects in a population fr.om an exposure is neither new nor 
unusual_ Indeed, nsk assessment has developed mto a disCJpline studied and practiced by 
many. The abo¥e terms and reasoning u,sed in the human health analysis, therefore, may 
be familiar. In considering all the studies, ho·wever, it is useful to keep the following 
precaubons in mmd: 

• For many topics (e.g., bazardous air pollutants), su.fficient data have not been collected 
because of the lack of availability. 

• Geographic subpopulations are very difficult to study .. Existing data are very difficult 
to access or use, given available resources. 

• Where nsk estimations are presented, the e.stmlate may overstate actual risk because of 
the assumptions employed (e~g-, an analysis b,ased upon all persons in a county being 
exposed equally to a pollutant dispersed from a single point source). 

• Conversely, nsk esttmates may und,erstate a.ctual risk because total body burdens 
( either of multiple ,e,q,01sures to one ag,ent or simultaneous exposures to several 
agents) were not taken into account. 

• The committee relied on qualitative judgment for risk determination, rather than 
traditional quantitative estimation. 

Findings 
Table 2.2 (see page 9) shows the comparative risk ranking by co,nsensus of the Human 
Health Committee Risks Within each category are consid,ered roughly equiv-alent and so 
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are listed m alphabetical order~ The explanation for each cate,gory was distilled from the· 
committee· s discussions and was not developed ah1ead of time as the organizing factor for 
each category. Individual assessments provide an explicit and pertinent e·xplanation for 
the ranking of each topic. 

Table 2.2 
Comparative Rankings of Environmental lssu,es Related to Human Health in Iowa 

. I Category8 

High: widespread health effects, some 
serious; affects all demograp1hic groups in 
he state 

Medium: health concerns identified; 
current standards are uneven; no 
centialized regulatory o,r monitoring efforts 
to identify or minimize risks 

II Environmental Issues Ranked 6 

• Agricultural & Animal Production 
• Lead Poisoning 
• Water Quality 

• Food Safety 
• Indoor Air 
• Outdoor Air Quality 
• Pesticide Exposures 
• Radon Expo.sure 
• RCRA 1CERCLA, and Federal Facilities 

Low: health effects unknown, rare, or local .• , Global Issues 
instead of state·wide • Household Hazardous W.astes 

• Medical Waste 
• Non-hazardous Solid Waste 
·• Private Septic Tanks 
• Underground Storage Tanks 

aoescription .identifies, ,common concerns ,amung issues ranked withm ,category .. 
~isted within ·categories in alphabetical 1order; no ranking within categories is assigned .. 

High risks. These concerns can cause serious health effects that may be occurring at 
significant rates in the state. Agricultural and animal production sho1w high rates of 
injury and illness among workers employed in this industry. With respect to lead risk 
state data indicate rates of blood-lead levels in Iowa children exceeding the federal action 
level. Water quality data from the state shows levels in some municipalities and private 
wells exceeding the fe,deral and state water quality standards~ 

Medium Rub. For these concerns. the committee identified specific adverse health 
effects that may be occurring in the state. The current standards are uneven in pro,tecting 
the most sensitive exp·osure groups. 

It is important to note that at the final Public Advisory Committee. (PAC) meeting, the 
issue of '''Housing Safety'- was raised as an issue of great and immediate con.cern.. The 
committee on Human Health considered the multiple issues comprising Housing Safety. 
As 1defined by the PAC housing safety encompasses the issues of "indoor lead. ' ''indoor· 
air quality, ' ''radon expos.ure ' and 'household hazardous waste .. " Table 2.2 shows that 
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''lead poisoning'' was ranked high risk, "household ha2ardous wastes" a low risk, and 
"indoor air'' and ''radon exposure" ranked medium risk. Averaging these four values 
results in an o,verall score of medium, although such averaging may not adequately reflect 
the severity of the risk :from ind,oo lead poisoning. 

Similarly, the PAC identified the issue of"imp:r,oper hazardous waste disposal," which was 
not explicitly addressed by the Human Health Comnuttee,. Two related issues, however, 
were considered: (I) ''RCRA, CERCLA, and federal facilities," was ranked medium ris,k; 
and, (2) "und,erground storage tanks" was ranked low risk. 

Low Risk& This category includes risks for which effects are unknown, rare, or local 
instead of statewide. 

II. Repo,rt of the Technical C1ommittee on E,cological Systems 

Missio11 and Accomplishments 
The Technical Committee on Ecological Systems established the following three goals for 
its, analysis: 

• To use sustainable practices in maintaining the majority of the land as a productive 
agricultural landscape. 

• To promote the functtomng and integrity of natural areas that currently exist. 

• To promote the, restoration and reconstruction of pre-settlement ecosystems, 
particularly in areas inappropriate for agricultural product•'on with an emphasis on 
ecological services,, i.,e aesthetics, environme,ntal protection., biodiversity, b1ological 
heritage, and economics. 

The committee descnoed and analyzed the impact of each environmental issue on low,a's 
terrestrial and aquatic ecosystems. These systems were defined broadly to be:, wetlands, 
aquatic, and riparian systems; remnant forests and prairies; and agncultural systems. 

Noting the unique characteristics of Iowa's many regions, the committee created an 
original map that divided the state into seven ecoiregions, each with different attributes 
This allowed for the issues (e.g., air pollution and soil eros,ion) to be addressed according 
to ecoregion§ 

Membership 
Members of the Committee on E,cological Systems were selected ta provide expettise in 
areas of critical ecological concerns. They repr,esented a wide range of interests covering 
aquatic, terrestnal, and prairie ecology, as well as agricultural systems and toxicology. 
The members included: 

• Sherry Baudler, Environmental Specialist, Iowa Department of Natural Resources 



• Don Bonneau., Fisheries Research Supervisor,, Iowa Department of Natural Resources 

• Dennis Keeney, Director Leopold Center for Sustainable Agriculture 

• Terry Little, Wildlife Research Supervisor .· Iowa Department of Natural Resources 

• Bruce Menzel (Chair), Department of Airimal Ecology, Iowa State Umversity 

• Jerry Scbnool' Co-Direc,tor, Center for Global and Regional Environmental Research 
University of Iowa 

• Daryl Smith Leade.r, Roadside Mana.g1ement Project, Center for Energy and 
Environmental Education, University ofNorthem Iowa 

'The work of the committee benefited enormously from the assistance o.f the Western 
Center for Environmental Decision-Making (Boulder . CO). In particular, Kate Kramer 
and Sarah Tollison F1ox provided countless houris of staff tune collecting and organizing 
data, and offering expert •counsel for th1e fmal ranking. 

Boundaries and Scope 
After careful study o,f a larger group of · ssues, the committee focused on ten deeme1d to 
be the most important threats to Iowa s e•cological sy.stems These are pr1esented in Table 
2.3,. 

Table 2.3 
Environmental Issnes·1 b List Identified by the Co.mmittee ,on Ecological Systems 

11 
• Air Pollution 
• Animal Production 
• B,iological Alteration 
• Global ,Change 
·• Hydrological Alterations 

11ls1sues are listed in alphabetical order. 
'See Appendix 2 for definitions, of issues. 

• Land and Soil Contamination 
• Pesticid,es 
• Physical Alterations 
• Soil Erosion 

11 • Water Quality 

Before ranking the issues, the committee discussed three overriding aspects. First,I 
increased human settlement in the mid-to-late l 800s led to extensive, agriculture which 
eventually altered most ecological systems.. Ecosystems existing today are fragmented 
and bear little resemblance to ecosystems of 200 years ag,o. The committee noted that the 
impacts on present-d,ay ecosystems by envrronmental stressors are minor compared with 
the comprehensive changes that have occurred to ecosystems in the past. H 1owever no 
member of the committee advocated returning Iowa to1 its original state., In fact the firs · 
goal of the committee was to work with the existing agricultural system in Iowa. 
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Second the committee noted that ranking impacts on ecosystems is difficul _ because they 
are interdependent, and the impacts of environmental stressors are often neither discreet 
nor quantifiable The colllllllttee v1,ewed th1e landscape holistically, realizing that drawing 
boundaries 1s not entirely possible. However, the committe,e ranked the issue in order to 
draw attent· on to them as important stressors and to differentiate their impacts on 
diverse ecosystems across Iowa. 

Third, findin,g it difficult to rank the issues numerically th,e committee grouped.th m into 
clusters of severe, high, low, and other risks. The latter cluster was reserved for the issue 
of "global change.' lt was ranked as a separate category because (1) it is not known how 
ecosystems wo,uld respond to clim,ate changes in time periods as short as 100 years and 
(2) there are limited data for the impact 0f climate change on Iowa. Thus, the committee 
,determined that although the issue is potentially of high concern, i is not possible to 
compare it with other risks 

Analytical Criteria 
The committee base·d its analysis on fiv,e ranking criteria deemed to be most critic,al when 
assessing 1e•cological problems. These include: 

• Extent and Uniqueness. Si~e of area affected; wiiqueness and connectivity of 
ecosyst,em 

• Severity of Impact A measure of changes in function (productivity, nutrient cycling, 
water filtration? ,etc .. ) at the designated level of biological structure affected (i e., 
population, community, ecosystem) with regard to potential or future impacts. 

• Recoverability of Ecosyslems. A measure of the ability of an ecosystem to recover 
from ecolog1cal damage if the stressor was removed. 

,. Duration/Fre't111ency of Impact A measure of the length of time that the stressor 
affects the receptor and a measure of the length of time between intervals of the 
stressor's presence. 

• ,Confidence ,n Knowledge of Impoco. A measure of how well the problem 1s 
understood, in addition to th1e, amount and quality of data including confi,dence in the 
impact and confi1dence in cause and effect. 

Method of Analysis 
The committee began the ecolog1cal analysis with an evaluation of baseline and trend 
,data. Prauies, me.andering str1eams, savannas, small areas of hardwood forests, wetlands, 
abundant wildlife, and aquatic life composed Iowa''s landscape at the end of the l 700s. 
With the impact of Euro-American settlement in the mid-1800s, the lands and ecosyste,ms 
of Iowa were irrevocably changed. 

The committee emphasized two basic ecological principles, relating them to the ranking 
task. The first principle 1s the inter-related nature of species within ecosy,stems Species 
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are dependent upon one another for survival. S,pecies are pan of habitats within 
ecosystems, which allow them to fulfill their role in a larger food web. The second 
principle is that organisms interact with their environm1ent creating many interdependent 
ecosystems. In Iowa, absolute boundaries between ecosystems ,are not defmed .. 

The committee stressed these, principles because the structure of analysis and ranking 
required them to separate the impacts of the environmental · ssues/stressors on individual 
ecosystems. They agreed that separation was necessary for this document and exercise, 
but wanted to emphasize the importance of the holistic view of ecology in Iowa. 

Analytical Process 
Understanding th1e differences in ecosystem de·fmitions is a necessary initial task in 
comparative ecological risk assessment~ The committee decided to evaluate the state by 
ecoregions as w,ell as by ecosystems.. They believed differences in Iowa s topography 
climate and soils could be evaluated to define seven different ecoregion .. The premise 
was that each stressor could have a different impact on ecosystems in the wtlque 
ecoregions in Iowa .. The final ranking process did not, however, involve an evaluation of 
the risks to each ecoregion. The similarities of the issues made an ecoregion ranking 
difficult. The committee implemented the following steps: 

• ide.ntify goals; 
• designate assessment endpoints; 
• compile baseline ecological information; 
• identify ecological stressors.; 
• define ecological risk criteria; 
• designate measurement endpoints, 
• analyze and evaluate information; and 
• rank issues. 

Uncertainty· 
The ranking process is somewhat uncertain due to the assumptions that must be made in 
comparing risks from different stressors. Species are part of habitats within a given 
ecosystem and are dependent up1on one another for their survival. Moreover, ecosystems 
themselves are somewhat interdependent, making the borders betvteen them unclear. The 
ranking process reqwred the comnrittee to separate the impacts of the environmental 
iss.ues/stressors and to consider discreet ecosystems. This sep,aration was necessary for 
the, ranking ,exercise, but at the cost of losing the holistic view of Iowa's ecological 
systems. .. 

F'indings 
Tab1le 2.4 (see page 14) shows the rankings ofth.e issues by the Committe•e on Ecological 
Systems Severe risk was assigned to 'animal production," "so1l erosion''' and "water 
quality."' "Animal production" was actually listed in th,e report as a category under 
"water qu,ality.'' Howev,er, when the ranking information was presented to the Public 
Advisory Committee, it was suggested that the issue should be treated ,as a distinct an,d 
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separate issue. It was also suggested that "pesticides,' a major factor impacting water 
quality, should be treated as a stand .. alone issue with high risk. 

Table 2.,4 
,Comparative Rankings of Environmen·tal Issues Related to, Ecological Systems 

in Iowa 

I Category3 

Severe: affects all parts of the state; causes 
serious environm1ental harm to aquatic 
ecosystems; damages and losses in many 
cases are irreversible, trends on-going, 
good supporting evidence. 

j Environmental Issues Ranked0 

• Animal Production 
• Soil Erosion 
• Water Quality 

High: affects all parts of state; changes • Biolog1cal Alterations 
often irreversible; long duration of impacts; , ,. Hydrological Alterations 
rate of damage som,ewhat slower than in 1 

• Pesticides 
past; good supporting evidence. 

Low: Most of damage has already • Air Pollution 
occurred; effects are not statewide, ,and • Land and Soil Contamination 

I impacts are not severe. • Physical Alterations 
lt-----........._ _____ _..,......----------tt--~-----------------1' 

Other: Potentially serious impacts , but • Global Change 
currently no way to evaluate. 

2Description identifies common concems among issues ranked w.iihin category. 
bListed within categories in alphabetical order; no ranking within categories is assigned. 

m. Report of the Technical 1Committee on Quality of Life 

Mission and Acc.omplishments 
Environmental problems can impact entire communities, shaping how they use their 
resources and maintain their shared community values. These, impacts are not always easily 
captured in assess.ments of human health and ecosystems,, but are still important F,or 
example, the value that Iowans place on having abwidant, good-quality groundwater, ori 

accessible and productive fishing and hwiting areas is important to both the state•s economy 
and to its residents' sense of place. 

A comparative risk project analyzes these less quantitative impacts under the category· of 
"quality of life."' While not capturing the entire universe of potential impacts, the analysis 
seeks to identify key aspects to consider with the goal of minimizing the negative effects on 
communities across Iowa. Coverage includes both economic and social effects related to 
specific environmental .. ssues for both present and future generations. 
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The Technical Committee on Quality of Life provided a ,systematic appraisal of the impacts 
of environmental str1esses on the socio-economic character and values of communities 
statewide. This analysis is reflected in the following committee ,outp,uts: 

• A set of selected environmental issues linked to quality of life in Iowa. 

• A specific set of community-lev I ranking criteria for assessing and comparing 
actual and potential impacts. 

• A report that descnbes quality-of-life impacts associated ,·th the defineid set of 
environmental issues. 

Membership 
Members of the Committee ,on Quality of Life were selected to provide expertis.e in areas 
important to quality of life in Iowa. They repres,ented interests cov,enng fanning rural 
life . commercial development social and econo,mic factors and trends and em rging 
issue of concern to future· generations. The seven members mcluded,. 

• Gary Guthrie Farm.er Nevada, Iowa 

• Katy Hansen, Presi1dent, United Nations Association U ,A, Iowa Division. 

• Paul Lasley,, Rural Life Poll Department of Sociology Iowa State University 

• Myrt Levin Iowa Business Collllcil 

• Janet Rives, Department of Economics, University of art.hem lo a 

. , Vernon Ryan Department of Sociology Iowa Stat1e University 

• Susan Salterberg, National Sustainable Consumption Initiative, Center for Energy and 
Environmental Education . University of Northern Iowa 

Boundaries and Scope 
Although ''.quality of life111 is an all encompassing ,concept with issues as far--ranging as 
alcohol abuse, public education, and crime, the committee agree,d to limit its definition to 
value,d l"ving conditions that are particularly sensitiv1e to changing environmental issues 
( stressors) 

Another boundary condition was that the committee did not define its 0\1111 issues. Rather, it 
selected 20 of them from the larger list compiled from four sources within the Iowa Risk 
Study: (1) the report ,of the Technical Committee on Human Health; (2) the report of the 
Technical Committee on Ecological Systems; and (3) the letter survey to the Iowa publi1c 

· and (4) citizens' discussions at ten designated towns and cities in Iowa. These issues are 
presented in Table 2.5 (seep.age 16). 
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Ta.hie ·2.15 
Env1ronme·ntal Issnes1'b List Identified by tbe Committee on Quality of Life 

• Acid Rain • Occupational Exposur1es 
• Air Pollution 
• Animal Production 

• Overuse of Non-renewable Energy 
I • Ozone Depletion 

• Biological Alterations 
• Food Safety 
• Global Climate Change 
• Hy,drological Alterations 

: • Improper Hazardous Waste Disposal 
• Non-hazardous Solid Wast1e 
• Nuclear Wastes. 

3lssues ar1e listed in alphabetical order. 
bSee App1endix 2 for defmitions of issues. 

Analytic ·Criteria 

• Pesticides 
• Private S,eptic Systems 
• Soil Erosion 
• Unacceptable Noise Levels 
• Unbalanced Real Estate Development 
• Water Quality· 
• Waste Incineration (municipal & medical) 

The first step in selecting the ranking criteria was the formulation of an operational 
definition of "quality of life.'' Following extensive deliberations,1 the committee cr1afted the 
following description: 

Quality of life analysis] invol'ves looking at the impacts of environmental issues 
on: 

• sense o/'1comm1un1ity; 
• a,ccess Ito quality recreational facilities; 
• econ·omic well-being; 
• sunaining reso·urces f orfuture ,generations 

as they affect urban and rura.l communities in Iowa. 

The fo,ur components in this de.finition comprise the ranking criteria for measuring impacts 
of the selected 1environmental issues on quality of life.. The meani·n,g.s of these criteria are as 
follows: 

Sense of Community. Includes trust, values, collective action, integrity of relationships and 
neighborhoods, local control 1of businesses, local land ownership and stewardship, job 
opportunities land alternative m.eans of working (e.g., 1elecommunications). 

Some examples of negative impac ·. on sense of community include·: ( l) urban sprawl and 
development chan,ging the appearance and unique identity of a town; (2) loss of mutual 
resp1ect, co,operation, ability, or willingness to solve problems together; (3) individual liberty 
exercised at the expense of the common good;. (4) community authority exerc.ised at the 
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expens - of the common good (5) loss of working landscape and the connection betw,een 
people and the land. 

Access to Quality Rec,reation Facilities. Concerns capacity of populations to have access t0 
rest, relaxatio~ and aesthetic enjoyme,nt 

Aspects that ha e negative impacts on the cnterion include: I) overuse of recreational areas 
,due to insufficient space to accommodate users; (2) degraded quality of recreation 
experi1ence (such as spoiled wilderness turbid streams)~ (3) reduced visibility and unpact 
from degradation of natural or agriculrural land eapes. 

Economic WeU-Jleing. Includes economic sustainab. ity Job opportunities and stability 
economic fairness and justice. 

Examples of negative impacts are: (1) higher o t-of-pocket expenses to fix replace or buy 
items or services (such as higher wast1e disposal fees cost of replacing a well higher 
housing costs) (2) lower income or higher taxes due o the p oblem, net loss of jobs or 

alue because of the problem. (3) health care costs and os productivity; (4) unequal 
distribution of costs and benefits (costs and benefits ma- be related to eco,nomics health or 
an ·· other quality of life criteria). 

Sustaining Resources for Future Gene~ations. Includes, the preservation of ,cultural memo­
ries and sustaining the ecological needs of our children's and grandchildren s generations. 

Negati e impacts concern shifting the costs (such as economic costs health risks, ecological 
damage) of todays actiVIties to people not yet able to vote o not ye , born .. 

Method of Analysis 
As its starting poin~ the committee used an approach recommended by the U.S. 
Environmental Protection Agency based on its experience with a number of national, 
regional state and local oomparativ risk analyses. 

The meaning and measurement of quality of life as applied in this report evolved from 
several operational steps.. First was the culling of 20 selected issues from the other Iowa risk 
reports,] and listed in Table 2 .. 5 Secon~ the committee classified the issues into each of the 
categories defined by the four selected criteria. Some issues were included in as many as 
three criteria (e.g.,, water quality and pesticides , while oth,ers only appeared under one 
criterion (e.g., global climate change and •ozone dep 1letion)., The issues were ranked as high, 
medium, or low~ 

Analytical P'rocess and U11certamties 
'The analysis conducted by the Technical Committee on Quality of Life is nq,1alitative" risk 
assessment. The purpose of this ~eport was to provide the Public Advisory Committee with 
b,ackground material in its ranking of overall risks in the areas of hlllllan health, ecological 
systems, and quality of life. Given the limitations of the study wtth re.gard to time, 
resources, and data availability this r,eport, as well as other reports of quality of life in 
general, is qualitative and not mt.ended to provide quantitative scientific statements of risk. 
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In considering this study, it is important o keep the following caveats in mind· 

• The analysis of uncontrolled social phenomena is not ,a precise undertaking. The 
report attempts to provi1de plausible interpr:etations of actual and potential 
responses to environmental impacts. It does not assert to be the definitive 
stat1ement on all these issues .. 

• Where data were not available on the impacts of certain issues within Iowa, the 
conumttee attempted to identify similar impacts and observations in other areas 
of the country to approximate the impacts m this state. 

• Not all potentially relevant issues were addressed. 

Findings 
Table 2.6 (see page 19) presents the final rankings. The Quality of Life Committee was 
the only one to identify how the issues ranked for each of the individual analytical 
criteria. It did so because of the wide scope of social and economic issues that needed to 
be addressed. The co,mmittee did not feel that an ''ov,erall ranking" obtaine•d b,y 
averaging the ranks over the four criteria would be meaningful. 

''Water quality" and '"soil erosion'' appear as particularly· high risks across a range of 
critena. An,other important feature of this analysis is that "global climate change' is 
ranked as a high risk under the criterion of future generations. Not all stressors sh.ow 
immediate environmental effects.. There are many examples where effects are time­
delayed due to natural buffering p·rocesses. Global climate change is one such example. 
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Table 1.6 
Comparative Raoki,ng,s of Environmental Issues Related to Quality of Life in Iowa 

Quality of Life Criteria 

Sense of Recreation 
I 

EconoJDJ,c Future I 

Issue Community Access 'Well~Being I! Genqrations 

Acid rain 
1, 

Low 
1, 

Air ppllu1ion Low High 

Animal production I Medium High 

Biological alterations Medium 

Food safety High 

Global climate change ' High 

Hydrological alterations Medium 11 

Improper hazardous waste disposal Low 

Non-hazardous solid waste Low 
I I 

I 

Nuclear wastes Medium 
I 

Occnpattonal exposures Medium 

Overuse of non-renewable energy I Medium .. 

Ozone depletion Medium 
-· ' 

Pesticides Low Medium 
I Medium 

Private septic systems Low 

Soil erosion High Medium High 

Unacceptable noise levels I Low 
I 

Unbalanced real estate development Medium Medium Medium II 

' I 

Warer quality High High High 
II 

Waste mcinemtion Low 

IV. Public Input: Letter, 1S urvey on Choices ,for Iowa's Environm 1ent 

The firm of David L5 Dahlquist, Inc., was contracted to develop and administer a letter 
survey to the Iowa public. This initiative covered an important aspect of the comparative 
risk assessment process, 1.,e.; to poll the public for their views and perceptions about risks 
co,nceming a variety of enviro,nmental problems. 
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Methods 
The 1996 Survey of'Public Attitude.s Towwd the Environment in Iowa, developed by 
David L. Dahlqwst Associates, Inc., was reviewed and approved by the Public Advisory 
Committee and members of the technical committees. 

A pre-test of the questionnaire was conducted in August of 1996. Thirty indirviduals were 
randomly selected firom those who had participated in the first phase of the town meetings 
(see Part V, page 23) .. A draft questionnaire was completed and suggestions were made 
for mmor modifications, which were incorporated into the final version of the letter. The 
revised final survey was mailed to a sample of about 1,000 randomly chosen Iowans. The 
sampling critena were· I) residents over 18 y,ears of age; ,2) ,equal gender distnbution; and 
3) statewide geographic distnbution. 

To obtain a representative sample of the Iowa population, a database was acquired from 
TRW Market Sel"Vlces of Dallas,, Texas. Their compiling procedures consisted of using 
credit grantor records; driver's license information; voter registration informatio,n; motor 
vehicle data; and data from qu,estionnaires, publications, direct mail, real estate deed 
recordings, btrth records, tax assessor files, telephone white, pages, and other public 
records. 

In January of 1996, TRW provided a sample of 2,500 names and addresses of Iowa 
residents meeting the three criteria noted above. From the origmal sample of 2,500 
r,esidents, 1,000 names were randomly selected. In the end, after accounting and 
compensatmg for mailings listed "incorrect address~, and ''unable to locate," the actual 
sample size receiving the survey, was 940, of which 328 completed and returned the survey 

~ . 
instrument. This corresponds to a response rat,e of 3 5 percent, which proVIded a statistical 
confidence level of 95 percent. 

1Survey Results 
The letter survey was formulated at the beginning of the study. Js,sues were cho,sen, from 
initial lists of the various committees and others provided by U.S. EPA This list is not 
precisely the same as th1e final lists developed at later dates by the technical committees. 
Neverthele,ss, most o,fthe issues addressed in the survey relate clos,ely to those evaluated 
by the Public Advisory Committee (PAC) in its final deliberations,. 

,column I of Table, 2.7 (see page 21) lists the 25 issues as they were initially evaluated in 
the public survey. Column 2 gives the percentage of re,spondents that ranked the issue as 
'"one of the most ,serious" or ''very serious" The third column lists the issues as, worded in 
the final assessment by the Public Advisory Committee. This column correlates, the issu,e, 
as worded in the ori~ letter survey ( column 1 ), to the issue as presented to the PAC. 

To compare the rankings of the issues by the public survey to the rankings by the technical 
committees and the PAC,, a ranking scale of ''higher," ''medium,'' and "lower''' risks was 
assigned, based on the percentages given in column 2 of Table 2 7. H the scorie was 75 
percent or more, the risk was as,sumed to be high,er; for the ~ange between 60 percent and 
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perc,ent and 74 percent the issue as ranked medium; if it was less than 60 percent, it 
was ranked lower. This s·cheme is somewhat arbitrary , but does provide a basis for 
comparin:g the risks addressed m the survey. The r,esults are prese,nted in Table 2.8 (see 
page 22). 

Table 2.7 
Issues and Rankings of Letter Survey 

Relation of Iss,ues to Final Iss,ues Cons1dere,d by the Public Advisory Committee 

Issue Examined in Survey Seriousn,ess• Related Issue in PAC Assessment 
(¾) 

Loss of plant and animal species 68.7 I Biological alterations 
Loss of wetlands 55.2 Biological/Hydrological .alteratio,ns 
Improper use ,of industrial chemicals 79 5 Improper ha7.ardous waste disposal 
Loss of forests 67.l Biological alterations 
Declining water quality in Jakes/rivers, 84.0 I Water· qual'ity 
Unacceptable outdoor air quality 78.,7 Air pollution 
P,etroleum contamination/underground 

67.6 Improper hazardous waste disposal 
storage tanks 
Lack of solid waste dispo,sal facilities ,68.8 Non-hazardous solid waste 
Improper use of agricultural chemi.cals and 

77.2 Pesticides 
fertilizers 
Inadequate treatment of livestock wastes 72~8 Animal production 
Excess,ive soil erosion 65.7 Soil erosion 
Unsafe food due to pesticides 74.0 

. 
Pesticides/Food safety 

Overuse of non-renewable sources of energy 6,0.4 Overuse of non-renewable energy 
Improper disposa) of nuclear wastes 81.7 Nuclear wastes 
Closing some state parks 33.4 (n/a)" 
Expo•sure to lead 58.6 'Housing safety 
Improper us,e of household chemicals 56.5 Housing safety 

' 

Uncontrolled real estate development 49.9 Unbalanced real estate development 
Unacceptable indoor air quality due to radon 

57.1 Housing safety 
and asbestos 
Improper disposal of toxic wastes 81 7 Improper hazardous waste disposal 
Unacc,eptable drinking water quality I 88. l Water quality 
Declining water quality 84.l Water quality 
Unacceptabl,e noise levels 39.2 Unacceptable noise levels 
Lack of recycling opportunities 36~2 (n/a) 
Human public health diseases due to 

77.7 (n/a) 
environmental conditions 

a.corresponds to the percentage of survey responde:nts that ranked the iss,ue as either hone of the most 
serious''' or "very serious." 

b(n/a) signifies ~not applicable." 

Six issues-- ''global climate change,'' ' septic 'tanks," waste incineration (municipal and 
medical)'' ''ozone de·pletion,' "occupational hazards," and "acid rain,"-- were e.valuated 
in the Public Advisory Committee analysis, but not specifically addressed or ranked in 
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the letter survey,. In a broad sense, however, 'septic tanks' is one facet of ater 
quality'' which is ranked as a high risk in the survey. Similarly, "waste mcineration' 
could be con,si 1dered under ' air pollution which also ranked as a high risk in the survey. 

T.able, 2,.,8, 
Co,mparative Rankings of Environmental Issues 

Input from Public Survey 

[Risk Category 

Higher: 75% or more of the r,espondents in 
the letter survey ranked issue as one of the 
most senous ' or ' very s,erious. 

Medium: 60'% to 74% of the respondents 
in the l,etter survey ranked issue as ' one of 
the most serious' or' very serious. 

Lower: Less than 60% of the respondents 
in th,e letter survey ranked issue as ''one of 
the most serious ' or "very serious. 

II Environmental Issue 

• Air Pollution 
• Improper Hazardous Waste Disposala 
• Nuclear Wastes 
• Pesticidesb 
. , Water Quality 

• Animal Production 
• Biological Alterati,onsc 
• Food Safety 
• N on-bazard,ous So,lid Waste 
• Overuse efNon-Renewable Energy 
• Soil Erosion 

• Housing Safety0 

' • Hydrologi 1cal Alterations 
• Unacceptable Noise Level 
• Unbalanced Real Estate Development 

8The rank for 'Improper Hazardous Waste Disposal is based on the average ,of the percentages for three 
issues in the survey -- "Improper Use of Industrial Chemicals (79 .5%) "Petroleum Contamination/ 
Underground Storage Tanks (67.6%), and 'Improper Disposal of Toxic Wastes" (81.7%)~ 

'ine rank for "Pesticides' w,as based on the average of the percentages for the tw'o issues in the survey -
'Improper Use of Agricultural Chemicals and F ertibzers" (77 2% ), and ' Unsafe Food Due to Pesticides 
(74%). 

e-rbe rank for 'Biological Alterations was based on the average of the percentages for three issues in the 
survey-- 'Lo,ss of Plant and Animal Species (68.7%), "Loss of Wetlands' (55.2%), and "Loss of Forests" 
(67 1%). 

dThe rank for "Housing Safety was based on the average of the percentages for three issues in the survey 
.. "Exposure to Lead" (58 .. 6°/4) u'Improper Use of Household Chemicals,, (S6.5'%). And ''Unacceptable 
Indoor Air Quality (57.1 %) .. 

Six issues -- "global climate change/' "septic tanks,,'' "waste incineration (municipal and 
medical),' 'ozone depletion, ''',occupational hazards," and "'acid rain" - were evaluated 
in the Public Advisory Committee analysis but not specifically adchessed or ranked in the 
letter survey. In a broad sense, however, "septic tanks' · is on facet of "water quality" 
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which is ranked as a high risk in the survey._ Similarly, "waste inc.meration" cauld be 
considered under "air ·pollution'' which also ranked as a high risk in the survey. 

Climate change land ozone depletion, though not sp,ecifically addressed from the point of 
view of ''seriousness,'"' did appear in the survey, among other issues, under the question: 
Ten years from now, how likely do you feel each problem m'ay affect Iowa? Table 2.9 
shows the results for this survey qu.estion. About two-thirds of the respondents ranked 
both climate change (67 8 percent) and ozone depletion (66.2 percent) as. '·'somewhat 
likely~" "very likely,"' or "almost certain" to happen. These percenta,ges are higher than 
the percentage for "improper disposal of nuclear wastes" (63 percent), an issue ranked as 
high seriousness (Table 2.8). 

Also,, 87 percent of respondents ranked "ov,eruse o,f non-renewable sources ,of energy'' 
somewhat, very,, or certainly likely to happen, but did not tank this among the five most 
serious problems (Table 2.8). The same is true for '''exces ,ive soil erosion" (79.3 percent). 
On the other hand 78. 5 percent of respondents ranked ''unacceptable drinking water 
quality" as likely to happe11; and also ranked it among the five most serious risks~ 

Table 2.9 
Response to Question: Teo Years from Now Bow Likelr Do You Feel Each Problem 

May Affect Iowa.? 
,(ranked by percent) 

Issue Almost Very Somewhat Not Too I Not 
Certain L,ikely Likely Likely at All 

Global climate change I 12.5 22.2 33 .l 21. '9 4.8 

Excessive ,so • • 14.6 29AO 35~7 14.3 146 erosion I 

Overuse of nonrenewable sources, I 21.1 33.8 32.1 6.5 1.0 
I of energy I 

Im·proper dispo,sal of nuclear 16.6 22.0 24.2 25.2 3.5 
wastes 
Depletion of ozon1e layer 14.1 18.2 I 33~9· 21 .1 6.1 

11 Unacceptable drinking water 23 .1 24.1 31 .3 I 16.1 2.8 
quality 

I 

V. Public Input.: Choices for Iowa's Environment - Ten Town Meefin,gs 

Planning 

I 

I 

Apart from the l1etter survey, a s·econd means for garnering public input was through town 
meeting:s in ten Io,wa communities. Towns w1ere selected as representative ,of Iowa's 
population and geographic diversity. Each town was visited twice. The first phase af the 
meetings occurred in spring of 1996, and the second phase was held in spring of 1997. 
The towns V1Sited were: Spencer; M:iss,ouri Valley; Coming; Dumont; Marshalltown; 
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Corydon; Elkader; Cedar Rapids; Ainsworth; and Burlington. David Dahlquist and 
Marilyn Magnuson, of David L. Dahlquist Associates, Inc., facilitated the first round of 
meetings. Tamara Kuhn of Kuhn Communications facilitated the seco1nd p.hase. 

An ,agenda common to all the meetings was designed and. adapted to encourage maxunum 
participation from the attendees at each .meeting. During thes,e meetings, participants 
identified local issues regarding public health, ecological systems, quality of life and energy 
choices, in their comm.unities. The participants were also asked to identify topics which 
were not problems in thea communities. 

There were common concerns expr1essed about environmental issues at all the meetings, 
such as water quality, changes in agricultural practices, consumerism/consumption in 
relation to waste reduction, dispo:sing ,of toxic matenals, and regulations. The goal for the 
first phase of meetmgs, was to identify the issues of concern, and the goal of the second 
phase was to rank the concerns. 

Promotion 
The populatio1n base of each commumty was 1d1entified, and the editor of the local news­
paper (or the newspaper serving that community) was contacted. The editor was asked 1) 
to identify citizens with environmental interests, 2) to specify, if possible, which risks were 
of particular concern in the community, and 3,) to recommend the, most accessible meeting 
place. 

The facilitator contacted the citizens recommended by the, editor for more information, 
and asked them to form a ''conumttee." Each member agreed to contact and recruit at 
least nvo1 citizens to attend the meeting. This process was continued until at least 20 
cttizens had committed to ,att,ending. Other promotional efforts included.: 
• News releases to newspaper editors, county extension 1agents, farm bureaus, and other 

organizations and individuals upon request. IDNR issued statewide electronic news 
releases on the town meetings via Iowa Link and the Iowa Newspaper Association. 

• Posters publicizing the event distnouted b,y volunteers to local grocery stores, gas 
stations, schools., and restaurants .. 

• For the second phase meetings, letters of invitation to all citizens who had attended the 
first phase meeting.s,, as~ them to invite at least two other ·people. 

In addition, numer,ous ctvic organizations were contacted and asked to assist in 
recruitment. These included the Izaak Walton League, Pheasants Forever, and county 
,conservation boards. 

Agenda 
The agenda, similar for each meeting, was desi,gned to infonn, educate, and stimulate 
discu'Ss1on of· enVIronmental risks,. Introductions were made by both the facilitating team 
and the citizen participants who were also asked to discuss their motivation for attending 
the meetmg. This helped all present to understand the variety of viewpoints, expressed at 
the meeting. . 

24 



I 

The facilitators with overhead visual aids, explained the pUlJ)ose of th1e meeting,, the 
procedures to be followed the expected goals, and the value of the meetin,g to the overall 
framework of the comparative risk assessment process. In order to maintain continuity 
between the two phases of tovro. meetings , the same definitions were maintained.. Issues 

· related to public health , quality of life ,aii,d ecological systems were defined and 
examples of each were presented.. The role of energy choices in assessmg enviro,nmental 
risk was also highli,ghted 

In the second phase a ranking worksheet was pr,esented that indicated the local issues 
identified by particip,ants in the first phase. Participants ere asked to rank each env · ron 
mental risk individually as high medium, or Io·w., This step was followed by a di cuss1on 
of the issues and the final group ranking. 

Ranking Results 
The issues evaluated, in the town meetings were not ,entirely equivalent to the fmal issues 
presented to the Public Advisory Committ1ee. This discrepan1cy arose because like the 
letter survey, the· issues were defined before the finalization of the issues by the technical 
committees. Nevertheless, many of the issues ranked at th.e town meetings correlate quite 
closely with th1e final issues list from the technical cornmrttees. 

Table 2.10 lists tv/elve issues addr,essed at the town meetings (column one) an average 
score assigned to that issue by parti1cipants at the meetmg (column two) and the issue 
from the fmal Public Advisory Committee, list that is most related to, the town meeting 
issue (column three). From this information the rankings at the town meetings can be 
translated mto rankings of the finalized issues. These results are shown in Table 2.11 
(see page 26). 

Table 2.10 
lssu,es Ranked at Town Meetings Compared to Final Issues List 

Issue at Town Meeting 

Loss of family farms 
1. Declining water quality 

Loss of habitat 
Inadequate treatment of livestock waste 

Loss of open space 

Loss of timber and wetlands 
Random and uncontrolled real estate development 
Improper use, of pesticides 
Improper/inadequate garbage/sewage disposal 
Increase in cancer due to1 improper chemical use 
Increase in toxic air emissions 
Exc,essive s·oil er,osion 

I 

Average 
Score3 

2.6 
2.4 
2.3 
2.2 

2.1 

2.1 
1.9 
1.8 
1.7 
1.7 
] .5 

Related Issue 10 PAC Assessment 

Increase in corporate ,o,wned farms 
Water quality 
Biological alterations 

, Animal production 
Bio,lo,gica1 alterations/Unbalanced rea1 estat1e 
development 

Unbalanced real estate development 
Pesticides 
Non hazardous soUd waste/Septic tanks 
Improper hazardous waste disposal 
Air pollution 

, Soil erosion 

· Average score is defined here as the numerical average of the ranking assigned at the ten town meetings. 
Participants ranked these issues as high, m·edium, or low. Hi,gh was assigned the score of 3 .. 0 medium the 
score of 2 .. 0, and low the score of 1.0. 
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Table 2.11 shows 'animal production' and "water quality" ranked as "higher' risks JU.St 
as the.y are, in other components of th,e study. In co~trast, the "lower" risk rank assign1ed 
to "soil erosion' differs greatly, since this issue has been consistently assigned a higher 
risk in the other analyses. 

Table 2.11 
Comparative Rankings of Environmental Issues 

Input from Ten Town Meetings 

, Cate,gory Environmental Issues Ranked 

·• Animal Production Rig.her: Risks for which average score among 
l 0 town meetings was 2.2 or higher. based on 
3.0 = highest risk, 2.0 = medium risk and 1.0 = 
lowest risk. 

1 

• B·o ogical Alterations 

Medium: Risks for which average rank among 
10 town meetings was between 1. 7 and 2.1. 

Lower: Risks for which average rank among 10 
town meetmgs was 1 . .5 or lower. 

• Unbalanced Real Estate Development 
• Water Quality 

• Improper Hazardous Waste D·isposal 
• Non-■Hazardous Solid Waste 
• Pesticides 
• Plrlvate Septic Tanks 

• Air Pollution 
• Soll Erosion 

VI. Overview and Comparison of Rankings by the Technical Commit­
tees and the Public 

The previous analyses 1discussed in this chapter- allow a comparison of the ranking of the 
issues across five different components of the study. Tabl1e 2 .. 12 (see page 27) shows the 
complete set of scores fo,r the 21 issues presented to the PAC at their final meeting. The 
risks are ranked as "high'' , ''medium,'' or "low" except for the rankings of the Committee· 
on Ecological Systems, whe chose to rank a select set of issues as ''severe," signifying a 
nsk as even higher than ''high' risk. 

The Table sug,gests the following nsk ,characterization of the issues: 

• The issue of water quality stands alone as the highest risk over the widest set of 
criteria 

• Animal production, soil erosion,pestici,des, biological alterations andfood s.afety are 
ranked me,dium or higher risks in three or more criteria 

• A.ir pollution, unbalanced real ,estate develppment, improper hazardous waste 
disposal, and hydrologzcal alterations are issues with divergent rankings, varying 
between low· and high risks across four or mor,e criteria 
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• Low to medium risk issues include housing safety I non-hazardous , soli'1d ,aste, 
occupatio.nal exposures 2 and private septic tanks. 3 

• Acid rain unacceptable noise le els, and waste incineration ere assigned the lowest 
risk ranking. 

• A set of special issues were not 1evaluated by other cri·teria, b·ut are of particular 
relevance to fun.ire generations. ,rfhese include global climate change nuclear 
wastes overuse of nonrenewable energy, and ozone depletion. Each was ranked 
mediwn or high ris,k under the criterion ' su taining resource for future generat'· ons." 

Table 2.12 
Rankin·g C1ompa.risons Among Three Technical Committees and Public Polling 

Issue/Criterion 
Quality of Life Other Assessments Public .Assessments 

Sen Com,. Re.c.Ac., Econ. Fut.Gen Health Eco.Syst. Letter TownMtg. 
Acid Ra.in Low I 

Air Pollution Low High Medium ' Low Higher Lower 
Animal Production Medium High High Severe Medium Higher 
Biological Alterations Medium High Medium Higher 
Food Safety High Medium I Medium 
Global Climate Change ' ffj,ab 

I ; C 

Housing Safety Medium Lower 
Hydrological Alterations Medium I High Lower 
Improper Hazardous Waste 

Low Med./Low Higher Medium DisposaJ 
' 

Non-hazardous Solid Waste Low Low 
I I 

Medium Medium 
Nuclear Waste Medium Higher 

; Occupational Expo:sures Medium 
-

Overuse of Non-renewable I ' 

Medium Medium Energy 
Ozone Depletion Medium 
Pesfcides Low Medium Medium I Medium High 

I 
Higher Medium 

Private 'Septic Systems i Low Low I Medium 
I 

Soil Erosion I High Med·um High l Severe Medium Lower 
Unac:ceptabl,e Noise Levels L,ow I 

Low1er 
Unbalanced Real Estate I 

Medium Medium Medium Low Lower Higher 
Development 

I 

I 

, Water Quality High High High High Severe 
I 

Higher Higher 
Waste Incineration Low ' Low 

1 Housing safety combines the issues of lead po,is,oning household hazardous waste indoor air, and radon, 
all of which were treated as individual i su,es by the Committee on Human Health. The assignment of 
m 1edium risk was derived by averaging the ranking of these four issues. In fact the committee ranked the 
individual issue of lead poisoning among the three highest risks out of a total of 15 issues .. 

2 Oc,cup:ational exposures do not include workers in bog confinements, for which the Committee on Human 
Health assigned a rank of high risk. 

3Private septic tanks can be cons·idered a subtopic under the broader concept of w.ater quality the issue 
assigned the highest risk. 
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Chapter 3 
The Public Advisory Committee 

Integrated Comparative Risk As,sessment in Iowa 

Role and Respon ibility of the Public Advisory Committee 
The Public Advis,ory Committee (PAC) served the Iowa Comparative Risk Study as a 
resource for input o·n overall policy recommendations.. Its charge was to increase public 
mput and mtegrate the diverse perspectives developed in the other components of the 
study. The conumttee was comprised of 30 members, serving on a voluntary basis .. Their 
affiliations included local and state government, members of the legislature, civic and 
1environmental organizations, and representatives of agriculture, th.e electric utilities, and 
industry. Names and addresses are provided in Appendix 3. 

The specific tasks of the committee were: 
• To .advise the three technical committees in their deliberations, and to review the 

d1es1gn and structure of the two mstruments adopted for public polling. 

• To provide a public forum for discussion of environmental risks, and review final 
drafts of the technical committee repons,, and the assessments ofpub~c polling~ 

• To integrate the diverse infonnation fto 1m th1e various components of the study, and 
contribute to a consensus-building process. 

• To make final reco,mmendations for setting priorities with regard to environmental 
problems. 

• To recommend action plans for addressing selected problems. 

The PAC met four times during the course of the proJect, in December 1995, October 
1996, Novemb1er 1997, and September 1998,. 

Methods of Enaag,ement 
'The first meeting was intFoductory, during which the process of comparative risk 
assessment was described, the structural components of the study laid out, and the 
con:nmttee' s role d,e.fined. Consensus was reached on the duties and responsibilities of' the 
PAC members.. They proVJded inform,ation and adYice regarding recruitment of members 
for the technical committee,1, and emphasized the need for achieving balanced 
representation on those committee,s., 

The next two meetings were devoted to reviewing early drafts of the technical ,committee 
reports. The PAC also reviewed and comment1ed on the structure and content of the letter 
survey and the agenda proposed fo,r the to·wn meetings. During the meetings, PAC 
members were briefed on the progre·ss of the technical committees. 
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Dunng the third meeting, PAC members, were offered the optio,n of con.ductmg a 
preliminary integrated ranking of the issues, based on information they had reviewed to 
date. The committee decided it was too early to develo,p such a ranking.. They preferred 
to address that task after all data from the ,other components o,fthe study were finalized~ 

Final Deliberations - The Issues List 
The work o,ver three years set the stage f o·r the final meetmg of the PAC on S,ep,tember 3,0, 
1998. The, PAC was briefeJd by representatives :from the four technical committees: Russ 
Currier (Human Health); Bruce Menz:el (Ecological Systems); Katy Hansen (Quality. of 
Life); John Torbert (Energy Choices). 

The next task for the PAC was t,o review and rank the issues .. For this task, a Compara­
tive Risk Pfoject Assessment Farm was distnbuted, containing a list of the following 21 
issues for consideration: 

Acid Rain 
Air Pollutio.n 
Animal Product1,on 
Biological Alterations 
Food Safety 
Glob,al Climate Change 
Housing Safe~ 
Hydrological Alterations 
Improper Hazardous Waste Disposal 
Non-Hazardous Solid Waste 
Nu,clcar Wastes 

Occupational Exposure,s 
Overuse ofNon-Renewable Energy 
Ozone Depletion 
Pesticides 
Privat1e Septic Tanks 
Soil Erosio,n 
Unacceptab,le N,01se Levels 
Unbalanced Real Estate Develop,ment 
Water Quality 
Waste Incineration (Municipal & Medical) 

Twenty ,of these issues were adopted ftom the is.sues identified by the Technical 
Committees on Human Health, Ecological Systems, and Quality of Life. Not mcluded in 
the above list are four issues identified by the C,omnnttee on Human Health: "lead 
poisoning" (from indoor household paint), ''household h.azardous waste,'' "indoor air," 
and "radon." The PAC chose to cluster these issues under the broader issue of ''housing 
safety." 

Individual Rankings. After finalization of the issues list,, PAC members reviewed the 21 
issues and ranked those needing immediate attention~ Th.e rankin,g was done in writing by 
anonymaus, ballo,t The members also provided bri,ef descriptions about their choices. 

'The PAC felt uneasy about ranking only the "high'' risks, leaving the remaining issues 
unranked,, and givin,g the impression that they were unimportant. One member suggested 
that the PAC cnterion for high nsk be based upon the .1.mmediacy of the issue and the 
health and safety risks. The member suggested that a disclaimer be includ,ed in the final 
report to address the possibility that, at any gJven poutt in time, any of the remaining 
issues may be moved into the high priority cate:gory because of' an increased sense of 
immediacy or new findings that increased the health or safety risk. 
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The following summarizes the infonnation provided by PAC members in their ranking 
ballots. The number in parentheses refers to the number of committee members that 
ranked the issu.e as needing immediate attention. This is followed by a summary of the 
comments PAC members submitted on the han.d-written ballots. 

Issue 1: Acid Ram (0) 
No comme:nts .. 

Issue 2: Air Pollution (5) 
Comment 1: Rank base·d on perceivied immediacy of the issue, and the health and safety 
risks. 

Comment 2: Outdoor air (especially open burning) is high risk to humans with asthma/ 
upper respiratory problems .. 

, Comment 3: Air pollution has become more of an immediate pro,blem with the latest 
measurements in the Quad Cities area. It 1s better to attack the problems early rather than 
waiting until they reach non-attainment with r 1espect to air pollution standards. 

Comment 4: This member chose 10 issues for the "'high category, and ranked them 
within this category from 1 to 10.. Air pollution was ranked as the 6th highest The 
member stated that only the typical air pollutants are curr,ently regulated. Toxic air 
pollutants and their movement on a regional and national basis must be addressed .. 

Comm1ent 5. 'There is much data in this area to show an increase in respiratory diseases 
and death.. Also note that we have several cities in Iowa that are out of compliance with 
new ·Clean Air Act standards. 

Iss.ue 3:, Animal Production (9) 

1 

1Comment 1 : Includes social and waste issues. 

Comment 2.: Implement cos,t-effect1ve ways to minimize ,effects of odor and waste 

Comment 3: This member chose 10 issues for the· ''high" category, and ranked them 
within this category from 1 to l 0. Animal production was ranked as the 4th highest. The 
member stated that animal production, while providing significant economic benefit to 
Iowa, muslt be regulated consistent with its potential environmental impact. Animal 
pro1duction needs attention from several parts, including envrronmentally,. 

Comment 4: The concentration of animal production across Iowa has posed an enormous 
threat to all aspects of life in Iowa. 
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Issue 4: Biological Alterations (3) 
Comment I: Biological Alterations are potentially irreversib]e. 

Comment 2: This member chose 10 issues for the ' high, cate,gory, and ranked them 
wrthin this category from 1 to 10. Biological Alterations was ranked as the 7th highest. 1 

Iowas landscape has been drastically altered in the past 100 years.. We need to learn 
from past lessons that depending on one or two crops wtll lead to disast,er. 

Issue 5: Food Safety (6)a 
c .omment I: Needs more information .. 

Comment 2: Ranked high not becaus,e of original food product per e, but due to high 
rate of illness from handling and preparation. 

Comment 3: This member chose 10 issues for the ''high' categ,ory, and ranked them 
within this category from I to 10.. Food Safety was ranked as the I 0th highest. A leadmg 
producer of food, Iowa needs to be in the lead on this topic for its own benefit, and to , 
lead others, therefore reap,ing benefits .. 

Comment 4: P·eople's p,erceptions of poor food quality damage our agncultural economy. 
I Second, food-borne illness and human health need more study. 

a Includes a vote of one PAC member who singled out this issue as ''needing more information.,' 

Issue· 6: Global Climate Change (9)a 
Comment 1: Needs more information .. 

,Comment 2: Climate chang1e is potentially irreversible .. 

Comment 3: Global climate change has a huge potential risk to Io,wa. 

Comment 4: This member chose 10 issues for the "high' category~ and ranked them 
1 within this category from l to 10 Climate Change was ranked as the 9th highest. Iowa 
. must learn. what impacts Iowa industry and agriculture have o,n this problem and prepare 

to reduce them. Preparation for future actions is what mak.es this important .. 

1 Comment 5: Perhaps our most compre,hensive issue. 

Comment 6: This is the single most important environmental threat to Iowa .an,d the 
whole world.. We cannot rely o,n others to solve the problem. 

alncludes a vote of on.e PAC member who singled out this issue as needing more infonnation .. ' 
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Issue 7: Housing Safe.ty (14) 
Comment 1 : Housing safety is an immediate concern, because of the number of Iowans it 
currently·, and potentially affects in daily life. 

Comment 2: Tackling this issue requires a major educational campaign. 

1Comment 3 More information and education are needed to address this co·ncem. 

Comment 4: Housing safety is a daily •Ongoing influence with a need for major improve­
ment~ 

,comment 5: Note particularly lead poisoning-· 14% incidence and long'""term health and 
economic costs make this immediate. 

1s·sue 8: Hyd.rolo·gical Alterations (5) 
Comment 1: This member chose 10 issu.es for the ''high'' category, and ranked them 

1 within this category from 1 to 10. Hydrological Alterations was ranked as the third 
highest. Water quality related issues are tied to hydrological modifications. To impro·ve 
water quality, modifications must be assessed and only the ones that do1 not impact the 
water source sho,uld be allowed. 

Issue 9: Improper Hazardous Waste Dis,posal (4) 
Comment 1: Need to reduce and replace hazardous material. 

Comment 2: This member ,chose 10 is:sues for the "'high" category, and ranked them 
within this category fro1m l to 10. Improper Hazardous Waste Disposal was ranked as the 
5th highest.. Past and future waste disposal must be handled in an environmentally 

, acceptable manner,.. '\Vhile there may be l:ess hazardous waste, the potential for 
environmental damage is extreme. 

Comme,nt 3 · PAC member suggested that all waste issues be evaluated as one catego,ry 
[unproper hazardous waste disposal, non-hazardous soli1d waste, nuclear waste (priority), 
waste incineration]., 

1 Issue 10: Non-hazardous Solid Waste (1) 
Comment I : 'See Comment 3, Issue 9. 
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Issue 11: Nuclear Waste (3) 
Comment 1 : A federal repository is needed and should be encouraged by the state. 

Comment 2: See Comment 3, Issue 9. 

Comment 3: One PAC member ranked this as a medium risk. 

Comment 4: This member chose 10 issues for the 'high category and ranked them 
within this category fro,m 1 to 10. Nuclear Waste was ranked as the 8th highest While 

i nuclear waste appears to be under control - the potent· al environmental damage from a 
single event leaves Iowa vuln.erable. 

Comment 5. Wrth the federal government .considering shipping nuclear waste across 
Iowa by rail and tru1ck this is an immediate concern, as well as is the waste p·roduc,ed at 
Dltane Arnold. 

Issue 12: Occupational Hazards (1) 
Comment I: Occupational hazards include toxic e posure and injury. Both have overall 
maJor impacts on human health .. 

Issue 13: Overuse of Non-renewable Energy (8) 
Comment 1 : Overuse of non-renewab,Je energy and ozone depletion, while certainly two 
separate threats, could b1e regarded as foldable into ,one b,ecaus,e one has a highly 

1 significant effect on the other. 

Comment 2: Unbalanced real estate development (sprawl) can result in more use of 
· nonrenewable energy - · air pollutio,n, etc., - . seem to be related~ 

Comme.nt 3: Overuse of nonrenewable ,energy is nnportant from the perspective of my 
children. Plan_n1ng for the future begins now, before it becomes a "serious' risk .. 

Comment 4 Ozone depletion and overuse of fossil fuels needs evaluation .. 

Comment 5:, Iowa must loo•k at our huge use of fossil fuels.. This would be easily 
addressed by the us,e of more renewable ources that are available right he,re in Iowa. 
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I Issue 14: Ozone Depletion (2) 
Comment 1 : See Comment 1- Issue 13 .. 

Comment 2. O,zone depletion and overuse of fossil fuels need evaluation. 

Comment 3: Direct ties t.o farmer skin melanomas .. 

Issue 15: Pesticides (5) 
Comment I: One PAC member ranked this as a medium risk. 

· Comm 1ent 2: Many ecological and health effects are not known.. Their use affects agricu 
tural and :ecological issues in Iowa. 

Comment 3: One PAC member view1ed this issue as a water issue and how run-off from 
fields affects grom1d and surface waters. 

Issue 16: Septic Tanks (5) 
Comment 1 .. Failing sep,ttc tanks, discharge raw sewage into road.side ditches within city 
limlts in more than 300 communiti1es in Iowa. 

,comment 2: Include under "water quality,.'' 

~ 

Issue 17: Soil Erosion (11) 
Comment 1. Soil erosion is a threat to agriculture, which is the mam indigenous resource 
in Iowa. 

Comment 2: Soil erosion is the major lon.g-,term issue in Iowa sustainability. 

Comment 3: This member 1chose 10 issues for the "high" category., and ranked them 
within this category from 1 to 10. Soil Erosion was ranked as th1e 2nd highest. Iowa's 
economy is based on agriculture. Loss of the primary resource to sustain this economy is 
unacceptable. Plus, the input of erosion-generated sediment to the water resource must 
be reversed. 

Issu,e 18: Unacceptable Noue Levels (0) 
No comments,. 
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Issue 19: Unbalanced Real Estate Development (Physical Alterations) (5) 
Comment 1 : Unb,alanced real estate development (,sprawl) can result m. more use of 
nonrenewable energy -- air pollution etc,. -- seem to be related .. 

Comment 2: One PAC member ranked this issue as m.edium risk .. 

Comment 3,: This issue causes landscape destruction affecting quality of life. 

,Comment 4: State government actio•n to protect agricultuF,e 'With the loss of right to farm 
legislation and protection for cities to function as c1ti1es. 

Issue 20:, Water Quality (21) 
Comment 1: Because of water safety and 1quality problems there are over I 00 designated 
public and private beaches in Iowa which have no programs/regulations to address known 
high exposw-,es to the public 

Comment 2: Clean water is a basic need/right. 

Comment 3: Water quality is an immediate concern due to the number of Iowans this 
currently and potentially affects in daily life. The potential for serious situations resultin.g 

. from contamination, on short notice, needs to be addressed. 

I 

Comment 4: There is a major educatian need to inform the Iowa public about water 
quality issues. 

Comment 5: Complete, comprehensi e monitoring data are needed to establish the causes 
of water quality problems. 

1 Comment 6: Water quality probl1ems are daily 0 1ngoing influences with nce,d for major 
IDlprovement 

Comment 7: This member chose 10 issues for the ''high' category, and ranked them 
within this category from I to 10. Water Quality ·was ranked as the highest overall 
problem. This issue includes drinking wa er streams lake and gro,und water. Clean 
water is need1ed for mdividuals industry cities and agriculture.. Protection of water 
resources needs more attention, 

Comment 8 .. Protection of drinking and surface water needs immediate attention. There 1 

should be stronger regulations of soil and agric.ultural application processes. 

Comment 9: This issue ranging from run-off to manure spills to sewag,e problems, is by 
far the biggest threat to life in Iowa .. We have sev1ere pro,blems m both ground and 

1 surface water quality that must be address,ed. 
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Issue 21: Wa te Incineratio,n (Municipal and Medical) (3) 
Comment 1: Waste incineration has not been a significant problem in Iowa as ye b,ut 
would be, shoul1d policy makers and prom1oters of such practices succeed in increasing 
this activity. 

Comment 2: Outdoor Bir (especially open burning) is a high risk to humans with asthma/ 
upper respiratory problems. 

Gr,oup Dise,n,ssion: Selection of Issues, ,and Recommendations for A,cti,on Step 
Issues. After PAC members submitted their evaluations of the issue,g deserving of the 
mo,st ·mmediate action, a tally of the issues was taken. The PAC members decided to 
focus on the six issues with the greatest number of votes. These issues are: 

e, Water Quality 
• Housing Safety 
,. Soil Erosion 
• ,Animal Producti1on 
• Global Climate Change 
• Overuse ofNon-renewable Resources 

Action Steps. The final task of the committee was to formulate for each of the si 
selected issues,, action steps that can be taken in the near term as a management plan for 
reducing envrr,onmental nsks. A summary of the discuss· on is provided in the fo,Ilowing 
text. For sake of Wliformity and clarity the discussion focused on l\vo questions: ''Why 
is there a problem?" and ' ''What needs to be done to fix it?' 

I. Issue 2,0: Water Quality 

~ I.A. Why 1s there a problem? 

J.,A.1. Affects human health (drinking water) 

I.A.2. Impaiirs aquatic ecosystems (anoXJa and siltation) 

I.A.3. Dll11inishes quality of life (sense of community, recreation access,, and economic 
well-being) 

I.B., What needs to be done to ru it? 

I.B.1. Increase water quality monitoring by establishment of a comprehensiv,e surface an.d 
gronndwater monitoring network. A monitoring program exists now, but its des.ign is 

· ru,dimentary. 

36 



I. Issue 20: Water Quality (cont.) 
I.B.2. Review and consider recommendations in the Water Quality Action Plan pub­
lished by the Iowa Environmental CounciL 

I.B.3. Review and co·nsider Iowa State Umversity s water quality project that brings 
together various ongoing water qualit:y programs in Iowa. 

I.B.4. Consider including the issues of 'Septic Tanks' and ''Hydrological Alterations''' as 
related topics in the action steps. 

I .. B.,5. With respec to septic tanks in unsewered communities co,ns1der the following two 
steps: (1) help improve wastewater systems through management by a stabl 1e group s,uch 
as the cnunty water board, etc.; and (2) reql.Jlle a m.andated inspection of buildings served 
by ,septic tanks at the time of property transfer. 

I.B.6. For rivers and lakes designated for recreation, make the water clean enough for 
fishing an-d swimming (Iowa has the lowest fish/swim criteria m the United States). 

I.B. 7. Conduct an information and education campaign about threats to drinking water . 
quality from badly constructe-d w1ells contaminated b,y polluted surface waters 

I.B.8. Monitor groundwaters vulnerable to pollution, particularly in areas with agricul­
tural drainage wells and sink holes. 

LB.9. Follow through -on regulations directed at !uniting water pollution from Brownfield 
sites and leaking underground storag,e tanks. 

I.B.10. Continue to uphold water quality standards at municipal solid waste landfills. 

II. Issue 7: Housing Safety 

U.A. Why is there a problem? 

ll.A.1. Lead poisoning when chlldren ingest paint chips from old leaded paint. 

Il.A.2. Asphyxiation by high indoor carbon monoxide at lethal levels. 

II.A.3. Lung cancer from inhalation of radon daughter products 

11.A.4. Asthma and other lung ,dis,eases induced from airborne indoor particulates. 

11.A.5. Toxification by handling and breathing harndous household materials. 
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II. Issue 7: Housmg Safety (cont.) 
11.B. What needs to be done to fn it? 

11.B.l. Increase information and education on issues related to "Housing Safety. ' 

! Il.B.2. Increase childhood lead screemng. 

11.B.3. Offer technic,al and financial assistanc,e for abate,m,ent of lead poisoning. 

11.B.4. Increase screening for carbon monoxide levels in the home with particular focus 
on emissions from combustion sources such as hot water h,eaters, boilers, and ga~ stoves .. 
Monitor to determine whether air exchange in homes is sufficient to avoid large build up 
of carbon monoxide. 

11.B.S .. Encourage citiz,ens to t,est radon lev1els in homes" provide information for step,s 
needed to reduce radon concentrations .. 

11.B.6. Increase awareness of citizens vulnerable to asthma and allergies about potential 
in-house sources of pulmonary illnesses. Provide information about measures that can be 
taken to redure1e in-home levels of particulate sources. 

11.B.7. Pr1ovi 1de citizens with information about what is toxic in the home. 

11.B.8. Facilitate for home owners the means for depositing household hazardous 
materials in safe depository coll1ection centers. 

m. Issue 17: Soil Erosion 

, ID.A,. Why is there a problem?' 

III.A.I. So,il erosion adversely affects quality o,f life in the areas of recreation access, 
1economic weJI ... b,eing, and future generations. 

m .. A.2. It affects ecological systems through siltation and inputs of fertilizer and 
pesticides ( adsorbed ,on the surface of soil particles). 

111.B. What needs to be done ·to fix it? 

111.B.1. Control erosion on the basis of watershed management. Under this framework, 
water quality monitoring could be integrated with sources of erosion in the watershed, 

1 and the most sigmficant sources can be assessed. 

m.B.2. Allot resources aimed at miti.gating soil erosion to the most significant so,urces. 
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m. Issue 17: Soil Erosion (cont.} 
Ill.B,.3. Conserv,e the soil resource for future generation with the goal of no net loss of 
Iowa soil due to fanning acti ities .. 

m.B.4. Support a public education campaign about various practices that minimize 
erosion. These in,clude no·-till agriculture , integra: ed crop management contour farn11ng . 
and manure management for rebuilding and repl,enishing top soils. 

11.B.5. Continue programs that develop altemati e crops while pre enting soil erosion,, 
particul.arly with respect to former CRP lands. 

IV. Issue 3: AnlDlal Production 

IV.A. Why is there a problem? 

IV.A.I Manure, partitiularly from large hog confineme·nts often causes an odor affecting 
the quality of life of citizens in neighboring areas 

IV.A.2. · · anure entering water bodies ··a ac.c1dental spills or agricultural runoff can 
cause extensive damage to aquatic ,ecosystems and diminish the public s acces . to high 
quality lakes and streams for recreational purposes. · 

· IV.A.3. Workers in animal confinement operations may suffer from an array of infectious 
diseases . asthma and other respiratory ailments. 

· IV.B. What needs to be done 'to th: 1t? 

I 

IV .B .. 1. Rewrite zoning laws that encourage local ownership of animal production and 
enhance local government s ability to regulate these operations. 

IV.B.2. Change manure management to a comprehensive system that treats manure as a 
high quality resource (i.e., fertilizer, energy source) rather than a nuisance waste~ This 
will require a broad distribution system to av01d concentration of wastes in and arowid 
confinement lots. 

IV.B.3. Improv·e methods of manure application to crops so that run.off to dram.age tiles is 
reduced.. Use manure to restore and enhance the quality of soiL 

IV .B.4. Enact laws that protect worker, in animal prod.uction facilities against e po ure 
to diseases and respiratory ailments. 

IV •. B.5. Continue to educate hog producers about appropriate measures for manure 
management~ 
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V. Issu,e 6: Global Climate C'hange 

V.A. Why is there a p~oblem? 

V.A.1. ,Agriculture is very dependent o,n climate. Thus, Iowa's agricultural econo~y 
could be adversely affected. 

V.A.2. Ecolog·cal systems ,are very dependent on climate and changes could occur too 
rapidly for them to adapt naturally 

V.A .. 3. Some climate change models pr.e,dict an increase in the occurrence of extreme 
events, including mo,re droughts, floods, cold and hot spells, more hurricanes, etc. 

V .B. What needs to be done to fix it? 

V.B.1. Gather the latest information and documentation on climate change assessments .. 

V .B.2. nitiate a comprehensive public education campaign about the environmental 
implications of global climate change. Building on existing initiatives, support the 
numerous programs that are already domg so (e.g., Taking on the Challenge of ,Citmate I 
Change, 1999, sponsored by the Iowa Uruted Nations Association). 

V.B.3. s,upport current activities that are economically and environmentally beneficial 
that concurrently mittg,ate global cltmate change (e .. g, energy efficiency measures 
reductions in nitrogen-ferulizer application,, wind-generated electricity). 

, V.B.4. Implement the action steps pr1oposed in the greenhouse g,as acti,on. 

-

VI. Issue 13: Overus,e of Non-renewable E.n,ergy 

VI.A. Why is there a problem? 

VI.A.I. The combustion of foss,il fuels is the major cause for the increase of greenhouse , 
gases in the atmosphere .. It is the major stresso'f with r,espect to climate change (see Issue 
6). 

VI.A.2. Overuse may deplete the supplies ·of fossil fuels available for future generations,, 1 

particularly in regard to petroleum and natural gas. 

1 

VI.A.3. Combustion of fossil fuels is a major cause of air pollution 

VI.B. What needs to be done to ftx 1t? 

VI.B,.1. Support programs for enhancing energy efficien,cy. 
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VI. Issue 13: Overuse of Non renewable Energy (cont.) 
VI.B.2. Increase the use of renewable energy sources in Iowa (development and 
distrib·ution) and support ongoing projects 

VI.B.3. Explore entreprenewial opportunities for new markets, in development, 
manufacturing, and distributing new energy-saving technologies (e.g .. Maytag's state-of­
the-art clothes washer). 

Comp.anson of PAC Rankings with Rankings by 0th r Components of Study 
At the final meeting of the PAC, the rankings of the three technical committees, the letter 
survey·, an,d the town meetings were present,ed in table form similar to Table 2.12 (see 
page 27). 'Three of the six PAC iss·ues, 'water quality, 'animal production" and '''soil 
erosion, ' were ranked among the highest risks by the committees and the publi1c. 
''Climate change and ",overuse of non-renewable resources' were classified in T'able 
2~12 as high and. medium risks respectively, based on the criterion of conc1em for future 
generations. 

At first glance there appears to be a large. difference in the ranking of ' '''housing safety' 
bet\Veen the PAC and the o,verall rankings of the other components of the study As 
shown in Tab]e 2~12, it is assigned a rank of medium or lower risk~ in contrast to the PAC 
assessment, which r~ed it as a concern needing immediate action.. Th.is difference 
anses from the PAC members decision to cluster four distinct issues under the umbrella 
of housing safety (indoor air lead radon, and household hazardous waste). The 
Committee on Hwnan Health ranked the issue of "lead poisoning among the three 
highest risks, out it ranked ' indoor air' and "radon medium risks, and "household 
hazardous waste' low risk.. When the issues are weighed equally and the risks av,eraged, 
the overall risk is medium. 
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Chapter 4 
Action Steps 

and 
The Role of Energy Choices 

The Io.wa Comparative Risk Study as a Basis for Environmental 
Strategic Planning 

In ,c,hap er 3, the Public Advis·ory Committee (PAC) examined the most important prob­
lems associated with 21 environmental issues facing Iawa. In their fmal deliberations, 
the members selected the following, six issues deserving immediate action~ 

• Water Quality 
• Housing Safety 
• Soil Erosion 
• Animal Production 
• Global Climate Change 
• Overuse of Nonrenewable Energy 

The PAC members went one step furthe·r by identifying 'action steps'' that could 'be 
implemented to redu,ce the environmental threats related to each issue. Those steps 
provided on an issue-,by-issue basis in Chapter 3, fall br.oadly into the following 
categories: 

• Monitoring; 
• Reviewing already-existing infonnation programs and action plans, 
• Integrating and coordinating already-existing programs; 
• Promoting prudent pol1c1es, legislattve actions, and . afe environmental 

standards; 
• Enhancing public education and the availabili1Y of technical assistance; 
• Testing and screening programs for early detection of p,roblems; 
• Thinking strategically about promoting actions that will be the most cost 

effective and the. most environmentally beneficial (win/win situations); 
1
• Including within environmental management strategies, concerns for the 

needs of future generations· an•d 
• Exploring entreprenewial opportuniti1es for new markets for environmentally 

friendly teclmologies. 

Follow-•up to this report will b·e to explore how the action steps s,et forth by the PAC can 
be realized.. Resources should be devoted to refining and integrating the action step1s into 
a coherent strategic plan for managing th.e state's1 most threatening environmental risks. 
A great deal of be.neficial environmental planning has already been 1done, and many of 
the actions called for by the PAC already exist in one form or another. However, a 
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valuable service from this study, is a coherent framework with well defined endpoints 
aro,und which the disparate on-going work can be coordinated into a master plan. 

The Connection Between Energy, the Economy and the Environment 

In one sense compartmentalizing environmental pr bl,ems into sep,arate and distinct 
issue_, though necessary for the omparative risk p ocess , misses one of the most 
important facets of long-range strategic en ironmental p1lanning. Nam1ely it treat the 
issues as if they were in.dependent of each other whereas in truth they are connected in 
,complex ways that defy s1D1ple separation and di ision. Nowhere is that complexity 
more evi,dent than in the relationship between energy the economy,, and the environment. 

The Iowa Comparative Risk Study is unique from all previous EPA-sponsored risk 
studies. From the beginning it set out to determine the inter-relationship,s between 
energy ch,oices and the most serious risks as distilled fr,om three year,s of study by three 
technical committees, two public surveys and the final deliberations of th,e Public 
Advisory Committee (PAC). A comprehensive analysis of the links betwe,en energy 
choices and envir,onmental issues was published as an Iowa Dep,artment of Natural 
Resources report entitled Iowas Energy Choiees. The energy analysis was not meant to 
supersede the action steps'' prescribed by the PAC. Rather it offers practical and 
perhaps nov·el means by which those action steps can be achieved with the greatest 
economic and environmental dividends. 

The fo,llowing examples are deriv,ed from data and information provided in the Energy 
Choices r·eport They illustrate how the i sues on the PAC s short lis,t are linked 
economically ,and environmentally to energy choices 

Issue 1; Water Quality 

Definition 
Water quality refers to the suitability of water for its intended use~ Of prime importance 
to, the quality of our water, both surface and groundwater 1s the prevention of pollution .. 
Water pollution can be divided into two major categories Nonpoint source pollution is 
the, contamination ,of surface water and gr,oundwater from widespread areas that cannot 
be trac~ed to a ,single source. Soil erosion and chemical runoff, both linked primarily with 
agricultural practices are two examples of nonpoint source pollution. Point source 
pollution is the contamination ,of Iowa's surface waters at an identifiable source such as a 
sewage outlet or mdustrial waste ,disc.barge .. 

T'h,e Ene,rgy Link 
The major contaminants to Iowa's wate,r (after so1il ,erosion) are nitr,ogen from agricultural 
operations and pesticide runoff from farm fields and urban lawns. From an energy 
standpoint: 

• Fertilizer accounts for nearly 70 percent of the energy used in growing crops. In 1995 
about 8.3 millio·n to.ns of nitrogen fertilizer were applied to Iowa's fields. 
SOURCE,: Leopold Letter Spring 1998. 
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• Iowa is making strides to reduce its use of fertilizers and pesticid1es,. Through an 
agricultural energy management program sponsored by several government and 
agriculturaJ o,rganizat1ons in the state_ lo1wa reduced its use of nitrogen fertilizers by 
2.4 billion. powids from 1985 to 1995, without affe,cting yield 11evels. This resulted in 
the equivalent energy savmgs of 604 m1ll1on gallons of diesel fue and a cost savings 
of $362 millio1n. for lowal s farmers,., 
SOURCE: George H.allberg, 1995 Nitrogen Use land Energy Savings May 14, 1996. 

• Water treabnent is costly and energy intensive. Each million gallons of water treat­
ment requires 1,500 to 2,,000 kWh of electricity an amount that is expected o 
incr1ease by 40% over the next 20 years. 
SO1URCE:1 EPRI, Energy Efficie·ney tn Water Treatment, Vol 1, No .. l, 1'993 

Another energy connectio,n to water quality is m the waste water treatment process 
w.hich invo ·ves treating sewag.e before it reaches streams I rivers and lake:s. 

• According to the lectric Power Research Institute (EPRI), every one million gallons 
of wastewater treatment requires up to 3 000 kWh of electricity consumption. 

• Given Iow,a s total water consumption ,of 970 602 million gallons m 1996 wastewater 
treatment for that year consumed as much as 2.9 million MWh of electricity -
1enough electricity to provide power to more than 300,000 households for a year 

• Energy use at waster water treattnent plants is expected to increase 40 perc.ent on a 
national level over the next 20 y,ears due to m.ore stringent federal regulations. 
SOURCE. EPRI Energy Efficiency in Water Treatment, Vol. I, No. 1, 1993 .. ; Iowa. Department 
of - atural Resources, Envir'onmental Protection Division, Water Quality. 

• Since 80 percent 0 1f a wastewater facility's total enerlgy use occurs during pumping 
ener,gy efficiency measur1es can be implemented. Variable Frequency Drives (VFDs) 
enable pumps to operate at lower speeds and consume less energ,J dwing reduced 
demand .. VFDs are predicted to save ·up to 50 percent m energy use. 

SOURCE: Department of'Energy, Energy Efficiency and Renewable Energy Network web sites. 

Envir,onmental Implications 
Nonpoint source pollution is one of the most critical environmental issues for Iowa m 
terms of sheer volun1,e and potential economic ,and environmental repercussions. P1oor 
water quality can cause damag·e and loss of life to aquatic habitat - in 1997 mo11e than 
600,000 fish were estimated by the DNR to be killed through conta,pin.at1on. Water 
pollution is alsol a threat to human health. High nitrate levels from fertilizer and waste 
materials can cause illness and even death in infants Reducing the amount of chemical 
fertilizers, pe -ticides and soil erosion - thereby reducmg ·ener,gy use as well - will 
greatly improve Iowa's surface and groundwater. 
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Issue, 2: Housing Safety 

Definition 
Housing safety., as defined by the, PAC. inclu.des lead poisoning, household hazardous 

· materials (HHMs), mdoor air, and radon. Among these sub-issues, HEWs and indoor air 
are most directly related to energy choices. (HHlvfs) are substan1ces categorized by the 
U.S~ Environmental Protection Agency as: co"os,ve, if they destro·y human tissues or 
corrode metal; flammable, if they are easily ignitable, toxic, if they are poisonous; •Or 

reactive, if they react violently when exposed to heat, sudden shock,. pressure or ether 
chemicals. Iowa law includes the following materials as l:IE™s: 

• motor ,oils and filters 
• gasoline and diesel additives 
• degreasers 
• waxes and polishes 
• solvents 
• pamts (except latex-based) lacquers and thinners 
• caustic household cleaners 
• spot and stain removers (with petro1leum base) 
• pesticides, 

The Energy Link 
One linkage between housing safety and energy is the question of mdoo,r air quality. For 
maxnnum energy effietency in space heating and cooling, a building needs to be well­
insulated and free of air leaks and cracks in windows and doors. At the same time, all 
well-insulated buildings should have ge,od air exchange to freshen the air and prevent the 
build up of tone gases (carbon monoxide, rado~ asbestos, etc .. ). Air-exchange 
technology is now quite advanced. Heat exchangers transfer heat efiicie.ntly from the 
outgomg warni air to the incoming cold air (and vice versa for summer mr conditioning). 
Further, a properly maintained furnace is more efficient than a poorly maintained one.. The 
nsk of carbon mo,nox:ide poisoning and fire is also reduced. 

The Envir1onmental 1'ink 
Motor oil ,and gasoline, two p·etroleum-based products,. are common BHM:s. According 
to a 1992 report by the DNR Waste Management Assistance Division, motor oil and 
gas,oline constitute a great danger to the environment becau:se of their toxicity and 
flammability. In addition .. 
• One gallon of improperly disposed used oil can render one m.illio,n gallons of water 

undrinkable, according to the National Oil ~ecycler,s Association.. 
,. Two gallons of used oil generates enough electricity to run the average househ1old for 

a day. 
When HEilv.ls are not disposed of correctly, they can negatively impact groundwater, the 
primary source o,f drinking water in Iowa.. 1They also can infiltrate surface waters, damag­
ing fish habitats, wildlife and recreational quality. I:IHA1s ar.e potentially harmful to, human 
health from exposure to fumes and explosions~ 
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Nati 1onally, HHM:s comprise up t 10 1 percent of the municipal solid waste stream, 
representing the most hazardous segment of waste. Estimated statewide annual disposal 
of'HIIlvis in Iowa is approximately 17,140 tons- or about 30 pounds per household. This 
doesn't mclude 1D1pro1per disposal practices such as pouring hazardous materials down 
drains, storm sewers, ,or directly mto water ways. 

hsue 3: Soil Erosio1n 

Defini.tion 
So,il erosion is the process by which top- and sub1soils are removed from the land. 
Agncultural activities, amount of vegetation cover, topography, soil types, wind, and 
precipitation all contribute to, the rate of soil er,osi1on. 

The Energy Link 
Agricultural activities are .the greatest contributor to soil erosion in Iowa. Of the three 
main tillage practices - ,conventional, reduced and no-till - c:onventi1onal till requir1es the 
greatest amount of energy use. In addition: 
• Redu,ced-till and no-till practices can decrease ·soil erosion by up to 90 percent. When 

tilling is reduced, so is the amount of energy a farmer uses~ 
• Reduced till can also save one to two gallons of diesel fuel per acre planted. This 

amounts to 2:0 to 40 mi11ion gallons of diesel fuel saved annually in Iowa, reducing 
dollars spent on fu,el by $15 to $20 million per year without yield loss. 
SOURCE: Iowa State Univenity, Integrate,d Farm Management Demonstration Program, 
Comp1reb.ensive Report. August 1995. 

As shown in Table 4.1 (see page 47), the different tillage practices influence how much 
soil erodes from Iowa's field.s. (Note - no single method works for all situations). 

The, E,nvironmental Link 
Soil erosion is Iowa's most critical environmental concern. A 1982 study b1y the U.S. 
Department of Agriculture showed that Iowa bad the w,orst soil erosion of any state -
twice the nat10.nal average. Eighty percent of Iowa's surface is tillable, and nearly all of 
this land has been tilled. Today, after approximately ISO years ,of farmmg, it is estimated 
that at least one-half of Iowa's topsoil has been lost to er,osion. 
SOURCE: low.a Association or Naturalists, Iowa's Agricultural Practices and the EnviroDment. 

Soil erosion causes a reductJon in Iowa's water quality, lower produ.ction in cro,p fields, 
eroded lands, sed,iment in lakes, streams, and rivers, increased flooding, and loss of 
ecosystems and habitats,. Ah,o, soil erosion is the number one nonpoint-so1urce, of water 
pollution in Iowa. · 

Sev1eral state and fed.eral organizations are working to educate Iowa's, farmers about how 
to most effectively limit s01il erosion without jeopardizing crop yields. Alternative farming 
methods that can help reduce soil ,erosion include: 
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I 
I 

Term 

• Contour farming -- planting on ,contour around a hill rather than in straigh 
lines up and down a hill. 

• Terraces -- breaking up a steep hill into a series f level areas bro,ken up by 
shorter slopes rather than one long hill.. 

• Co1ver crops ,.._ planting grasses, alfalfa and other grains with dense root 
Si'tructure on steep hills. 

• Grassed waterways -- planting grass or ha along areas where concentrated 
ater runoff OCCUIS. 

• Filter strips ...... planting gra .s shrubs 1or trees above waterway to trap 
sediment before ·t reache a stream, river or lake 

• Energy crops - switchgrass and poplar trees two biomass crops burned to 
generate electricity or provide heating ener . ar1e e cellent choice for co er 
crops and filter strips. 
SOURCE. Io,wa Association of Natu,ra ists Iowa's Agricultural Practi es, and the 
Environment. 

Table 4 .. l 
The Influence of Different Tillage Practices on Soil Erosion 

Definition Amount of Types of 
Crop Residue Plowin:g Practices 

Soil is plowed Mol1dboar1d plow is Leave less than 
Conventional Till disc,e,d, planted and most common 3 0% of crop residue 

cultivated at least leaving only 15 % 
to covers il once before harves of crop residue .. 

I Soil is undisturbed Leaves at least 30% 
Reduced Till Ridg,e ill and mul · h 

between harvest and of crop residue to 
till 

planting season. protect soil 

Soil is planted, 

No Till 
perhaps spray1ed 

100% crop residue I None with a herbicide and • 

harvest1ed. No other 
remruns 

I 

soil disruptions 
occur. 

I I 

S01URCE: Iowa Association ,of Naturalists, Iowa's A~ricultural Practices and the Environment. 

Issue 4: Animal Production 

Definition 
Animal production is one of Iowa's major industries .. It involves the production of swine, 
cattle, sheep, poultry and other specialty animals almost all O·f which are used · r food 
products. 
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The Energy Link 
Energy use differs dramatically depending on the size of the fann operation, methods of 
raising animals and types of ivestock. By establishing, an average of production 
methods, Iowa State University has quantified the energy used to produce animals as 
shown in Table 4.2. The energy use refers only to feeding animals, not to overall 
operations .. As an example, a farmer with a medium- to larg,e-sized :finishing operation 
(5,000 head of swine) will use the energy equivalent of one gallon ,of gasoline for the 
feed necessary to raise one pig to market .. 

Animal 

I 

Swine 

Dairy 

Beef 

Sheep 

I Poultry 

Table 4.2 
Energy Intensity for Livesto1c:k Production Per Animal 

(Based on Feed Only, Not OveraU Operations) 

Feeding Period 
Fuel G·allons pe.r Animal 

Gasoline Diesel Propane . 

Raise one pig to 
market, including feed- 0.40 0~30 0 .. 50 
ing of sow and boar. 

I 

One cow milking, 9,000 
I 

1.00 0.75 1 20 
lbs. of milk/year. 
Steer grown from 400 1.,80 1.30 2.15 
lbs~ to 1,200 lbs. 
Heifers grown from 

l 35 1.00 1.60 
400 to 850 lbs. 
Lambs from birth to 

0.60 0.45 0.70 
market .. , 
Feeder lambs 50 lbs. to 

0.125 0~10 0.15 
market. 
Raise 100 boilers from 0.74 (per 0.55 (perlOO 0.90 (per 
birth to market 100 birds) birds) 100 birds) 
Raise I 00 layers for 

7.50 540 9~00 
one year. 

Sourc·e,: Iowa Stat~ University 

Environmental Implications 
Animal production rai:ses ,environmental concerns due to the 1,arge lev1els of manure that 
can cause pollution pr,oblems .. Iowa s hog operations alone produce more than 17 million 
to·ns of recoverable animal manure each year. This can potentially nnpact both surface 
and groun,dwater through seepag,e and spills. Another concern is the odors associated 
with production feed lots. 

A solution to managing this manure 1s methane recovery, by which the organic gase,s 
· pro,duced during, the decomposition of animal manure ar1e captur,ed. Wann temperarures 

and an enclose,d manure storage system are n.ecessary to maximize methane production. 
The recovered methane, can be used to generate electricity 1or to produce heat. Both can 



be used on farm to offset operating costs while minimizing odor and other environmental 
concerns,.. Efficiently capturing and using energy from hog manure could provide enough 
energy to heat 51 ~000 homes or generate enough electricity for 43,000 homes. Use of 
these resources could save Iowans millions of dollars per y,ear m en,ergy dollars which 
typically lea e the state., In addition use of methane for energy production would offset 
the production of 455,,000 ton:S of carbon ,dioxide a greenhouse gas. 
Source: Energy Bur.eau, Iowa DNR. 

Another option with respect to animal manure is composting. Composted animal manure 
can be used to develop and maintain desirable biological, chemical and physical soil 
properties for agricultural uses. As already noted, th production of animal fertilizer 
requires a large amount of ,energy,. Further its use kills beneficial bacteria in the soil 
Composted animal manure restores the b1ologica] activity to the soil. 

Issu 1e 5: Global Climate ,c ·hange 

Defmition 
Global climate change is the tenn given to the prospects of ·human-induced global 
wanning from an •enhanced greenhouse effect. Through the greenhouse effect several 
atmospheric constituents, including water apor, carb,on dioxide methane, nitrous oxide, 
and chlorofluorocarbons (CFCs) exert a wanning influence that allows the earth to, retain 
life giving wannt!L An enhancement of this greenhous1e effect, through the emission of 
ever·-increasin,g quantities of greenhouse gases many induce a change to what we know 
as our climate. This chang,e may result in altered precipitation patterns that could disrupt 
a,gricultural production incre,ased ~c~dence of diseases such as malaria which depend 
upon climatic conditions for their spread, increased sea levels which may threaten 
inhabite.d coastal regions, and increased frequency and severity of significant weath1er 
patterns. 

Humans exert an increasing influence of the concentration of these greenhouse gases in 
the atmosphere through in1creasing population and expanding energy use. Fossil fuel 
combus ion releases carbon dioxide, methane and nitrous oxide to the atmosphere, 
accounting for nearly 80 percent of greenhouse g,as emissions in the United Stat1es. 
Other significant contributions include nitrous oxide emissions from agricultural fertiliz,er 
application and methane from livestock and flooded agriculture (rice production) 
Chlorofluorocarbons are emitted from refrigeration and industrial processes. 
Source: U.S. Environmental Protection Agen,cy 'Inventory of U, .. S. Greenhouse Gas Emissions and 
Sinks: 1990-.1996." 

Other scientists believe temperature increases are a function of Earth cycles and cannot 
be markedly affected by chan.ging human behavior They also contend that natural 
systems are responsible for most greenhouse gas production. They believe the economic 
and environmental changes needed to reduce ''human-caused"' greenhouse gases will not 
pre·vent the changes in temperatur,e that are predicted to occur naturally .. 



The Energy Link 
B,uming coal, oil and natural gas to heat and coo,l homes, power cars and light cities 
produces carbon di,oxide (CO2) and other greenhouse gases as by-products,. Improved 
energy efficiency and the use of alternative fuels, such as wind, solar, s,witchgrass, 
methane, ethanol, and biodiesel, will help reduce greenh.ou,se gas 1emissions. 

For example: 

• New homes and buildings that incorporate energy efficiency measures use, on average, 
J ,O percent less energy than ,standard designs. Even a typical home built 15 years ago 
can be upgraded to, reduce energy use by 20 percent~ 

,. Today's automobiles average twice the number of miles per gallon than automobiles 
manufactured in 1973 The U.S. and other countries are new trying to produce 
automo1biles that are thr,ee times more fuel efficient than today's models. 

• Curre,nt wmd power facilines in the U.S. provide enough electricity for one million 
Ain ., 

. encans. 

• In 1996, Iowa evaluated its emissi 1on levels as they relate to the possibility of global 
climate change. According to the Iowa Greenhouse Gas Actio,n Plan, produced by the 
Center for Global and Regional Environmental Research at the University of Iowa, 
Iowa is the fifteenth highest produ,cer of energy-related air 1emissions in the country, per 
capita. It relies on fo,ssil fuels for 9S percent of its energy 1and emits 29 tons of carbo1n 
dioxide per person annually, a major contributor to greenhous,e gases. Strategies in the 
plan to, lower gas levels includ1e tree p1lanting and decreasing reliance on fossil fuels. 

Environmental Implicati,ons 
Although global climate ch:ange is a controverSial issue, reducing emissions is, primarily 
accomplished through a more efficient use of ene~gy. Improved ene·rgy efficiency reduces 
fossil fuel dependence and increases :financial profitability of e,rganizations. It can also 
benefit the environment through improved air quality. 

Climate change may impact human health in a variety ;of ways.. Warmer temperature,s 
could increase the risk ,of mortality from heat stress~ Diseases that thriv,e in wanner 
climates, such as malaria, dengue and ,yellow fevers, en,cephalitis and cholera, may spread 
due to the expansion of the ranges of mosquitoes and other disease-canying organisms. 
The rise in sea level may ,erode beaches and coastal wetlands, inundate low-l~g areas, 
and mcrease the vulnerability of coastal areas to flooding from stonn surges and intense 
rainfall Intensificatio,n ,of the water cycle may produce more severe droughts and floods, 
affecting the quality and quantity af water. 
SOlJRCES: 1998 Energy Plan Update (DNR, 1998), ,Greenhouse Gas Action Plan (DNR, 1996), 
Global Climate Cbaoge-1.mp,licatious for Energy Policy iD Iowa (D1NR, 1989) Climate Change-State 
of Knowledge (Office of the President ef the United States). 
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Issue 6: Overuse of N 1onrenewable Energy 

Definition 
Nonren,ewable energy refers to finite energy resources, such as fossil fuels. Examples 
include coal petrole.um and natural gas In contrast, renewable energy is comprise,d of 
those energy resources that renew themselves and are virtually inexhaustible. Examp1les 
in lude solar, wind, geothermal, ,hydro and biomass (resources from plant material). 

The Energy Link 
As of 1994 fo si] fuels represented 95 p -rcent of lo a s energy consumption~ Tbr'ee 
percent of the state s energy fe,quirements were . 1et by nuclear pow1er and only two 
percent were fr,om renewable, resources such as, wind solar hydroelectric and biomass 
power. 

The following facts further demonstrate Io ·a s dependenc1e on fossil fuels: 

• As o,f 1995 . coal accounted for 3 5 percent of owa s total energy· consumption .. 

• Petroleum and natural gas accoun ed for 35 and 25 per.cent of Iowa's total 
energy consumption in 1995, respective! ., 

• Each Iowan used an average of 377 mill1on Btus of energy in 1995 including 
130 million Btu - or 7.2 tons - attributed to coal. 

SOURCE: The Energy Information Administration of the US. Department of Energy .. 

Security issues are also a factor in Americas over-r,eliance o.n fossil fuels. National . 
security experts like R. James Woolsey former CIA director, have stated that diversity of 
energy resources is important because of potential problems with foreign petroleum 
supplies on which the nation increasingly depends. 
SOURCE,: Des Moines Register, Sunday, April 26, 1998. ''Fuel ta cred.i affect defense, too,'' by 
George Anthan 

The two str,ategies for decreasing nonrenewable energy use are o improve energy effici­
ency and to d.evelop renewable resources 

Effective 1energy efficiency measures minimize the amount 10f energy needed to run a 
specific system or building, and maximize the level o , productivity,. comfort and quality 
of life~ For example, if a school retrofits its lighting system, replacing 'T-12 lights and 
magnetic ballasts with T-8 lights and electronic ballasts, the quality and amount of light 
in the building remains, constant, but the amount of energy required to power those lights 
will be reduc,ed by 34%. 

Developing renewable energy is a direct solution for decr'eas1ng reliance on fossil fuels .. 
In 1998 Iowa's renewable energy capacity - · including hydr,o, biomass, wind and solar 
- equaled 156 megawatts. This is equivalent to about 25 percent of the capacity at the 
Duane Arnold Nuclear Plant in Palo Iowa. 
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En.viroomental Implications 
Fo sil fuel consumption contributes to a number of environmental problems includmg air 
pollution and ,acid rain Renewable energy often is considered to be '''cleaner" because of 
lower emissions levels, especially with wind solar and hydr,o power . . Fossil fuels remain 
prevalent because they are supported by a well-established infrastructure. Coal oil and 
natural gas are readily available, easily transported and relatively inexpensive. In 
contrast, renewable energy infrastructures ar·e still being developed and their availability 
for commercial and consumer use is still quite low. 

S,frategies for the Future: How Energy Choices Can Mitigate Impacts of 
the Environment and lmprov·e the Econ·omy 

Iowa has major oppartunities for reducing environmental nsks through energy choices .. 
Equally as important, these positive solutions can mean improved economic opportunities 
for the state. The Energy Choices Committee Report provides a detailed analysis o.f six 
specific solutions that hold the str,ongest potential in the state and what their implications 
are for Iowa.. These si options are: 

• Continue to minimize the use of nitrogen fertilizer through agricultural energy 
management programs. This strategy will rmprove water quality and r,educ,e the use 
of fossil fuels because of the high energy inputs necessary for creating and applying 
the fertilizer. It will also redu.ce emissions of greenhouse gases generated during its 
production, and from microbial degradation of residual nitrates in the envirenment 

• Manage hog manure as a valuable resour·ce rather th.an as a nu1 ance waste. 
Enormous potential exists for using hog manure as a source for methane, which is a 
renewable energy resource,. By extracting methane fro·m manure farms can generate 
energy and lessen the problems associated with conventional manure managem,ent, 
the worse aspects of which include stench and water degradation.. Methane recovery 
also provides a potential rev,enue stream to offset waste management costs. In 
addition, hog manure takes less ·energy than synthesized fertilizers to produce, and 
em.its less air pollutants. It prov·des a solution to many of the issues concerning 
arumal production and Will help imp-rove water quality through the: reduction of 
waste streams. 

• Plant switchgrass or po,plar trees as energy crops, on marginal lands. Thes·e 
b,iomass crops are ,direct solutions for reducing water quality probl1ems and s011 
erosion. They also will help reduce the concerns associated with bio,togical 
alterations, especially since switchgrass is a native Iowa prairie grass. Another 
benefit is the decreased level of air pollutants. such as sulfur and nitrogen oxides, that 
occur from fo~sil fuel burning at power ·plants., 

• Continue to increase ene,rgy efficiency. This is accomplished through such 
measures as ad.option of improved technologies in lighting and appliances and more 
energy efficient space heating and transport systems. Iowa can l1essen its reliance on 
fossil fuels, the main causes. of climate 1chang,e, air pollution, and acid rain .. 
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Efficiency measures also improve the economy ·by creating jobs, and by allocating 
money previously· spent on energy toward other goods and services. 

• Continue to promote renewable sources of energy in Iowa. Replacing fossil fuels 
is a key strategy for llllproving Iowa's environment.. Because the state is a leader in 
agriculture homegrown energy resources such as ethanol and switchgrass are a str0ng 
complement to the state s cu.rfent economic acti 1ties. In addition wind as a , . ou~ce 
for energy has excell1ent poss·bilities in Iowa because of strong wind levels. These 
resources will effectively reduce air pollution, acid ram, and the p·otential for climate 
change. 

• Strengthen existing programs and mitiativ,es to improve transportation 
efficiency and promote less-polluting alternative fuels. The transportation sector 
is a key contrib,utor to environmental problems.. By developing strategies that 
encourag·e drivers to reduce their fuel use and to use ethanol-blend fuel, which is less 
p1olluting than petroleum, the state can reduce air pollution. ,as well as th1e potential for 
global climate change and acid rain .. 

Conclusion 

The intricate relationship between Iowa s energy use, econo,my and environment is 
evident from the trends and information described in this report Improving Io•wa's 
energy management strategies translates into strong opportunities for the state s lon.g­
term economic and environmental health. By determining solutions for how to balance . 
energy use with economic concerns., Iowa can a.chieve a sustainable future .. 
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Appendix 1 
Bibliography of Reports of'Technical Committees and Public Surveys 

Com·pleted in Support of the Iowa Comparative Risk Assessment Study 

Iowa Comparative Risk Assessment: Report oftbe Human liealtb Team, 105 pages., plus 50 page 
addendum. 

Iowa Comparative Risk Project: Eco,logical Technical Assessment, 129 pages. 

Iowa Comparative Risk Assessment: Report of the Te,chnical Committee on Risks to Quality of Life, 56 
pages. 

Io,wa's Energy Choices, 35 pages .. 

1996 Survey of Public Attitudes Toward the Environment in Iowa (David L. Dahlquist Associates Inc.), 43 
pages 

A Process for Ten Town Meetings, Pbas·e I, Iowa Co1mparative Risk Assessment (David L. Dahlquis 
Associates, Inc~}. 92 pages. 

Choices for owa's Environment, Town Meetings -Phase Il (Kuhn Communications), 56 pages. 
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Appendix2 
Descriptions of' Environmental Ismes 

Iowa Compmative Disk Assessment Study 
(Listed in Alphabetical Order) 

1. Add Rai& Acid rain is fomwl when sulfur dionde and nitrogen ondes rise into the air.. Once m. the 
abnosphere, they C011vert to sulfuric acid and nitric acid through interaction with water. Them, acids eventuaJJy 
fall ~ to the Earlh in. ·the form of precipitation Acid rain is detrimental to ecological systems in several 
ways.. It can lead to lake acidification, resulting in the extinct.ion of acid-sensitive fish and other aquatic 
orgamsms. It can deplete lhe buffering capacities of soils, causing the mohHization of alaminum 111.d other 
heavy metaJs. Aluminum mobiliutiQn has been identified. as a scn.uce of forest dieback in heavily impacted 
:regions of Europe .. 

2. Air' Pollulion. (OuldaarJ.. Air pollution is defined as the presence of airborne pollutants, folDld at 
cmwentrations high enough to induce an adverse effect on the health of humans and ecosyste~.. Substances 
may be natmal or synthetic.. In the bwmo health assessment, the analysis focused on six "criteria" air 
pollutants, as defined by the U.S. EPA. 'These six were carlxm monoxide (CO), sulfur dioxide (SO,), 
partic111Jate matter (PM1o), nitrogen oxides (NO., No,), lead (Ph), and omne (~)-

In the quality of life ~ tmder the criterion "economic well~g", the definition of air pollution has 
bem expanded to cover any pollutants that might retard economic development in a region. In addition to 
pollutants affecting health and eoological systems, pollutants that have st.long, ·offensive odors are inclnded. 
Examples are actors from sewage treatment. plants, rendering plants, incineration of wases.. These 10001S, 

though not tltteatening hmmm health or ecological systeim, can detract &om the quality •Of life of a iegion and 
be viewed. as an 1.mdesirable place to live.. This perception may clisr.ourage economic investwent and ~wtb. in 
the given region. 

3·. Animal Prodactlan. This isme concerns, the gmwmg trend of large scale anjma] production in Iowa, with 
particular emphasis on swine production... Associated enviromnental problems include the potentia1 iD1p)Cts on 
streams,, rivers, lakes, and groundwaters due to seepage ,or spills of concentrated animal manure, BDd odom that 
have impact on neighboring comm-unities uo3S10Ciated with the feed lots!! Excess,..application of manure may 
also contribute to water quality problems. 

4. Wwlogic,al Alleradans. Biolo:gical alterations are changes m Iowa's ecosystems, especially native pllirie, 
forest and wetlands, due to the introduction of new species, loss of native species ,o,r, changes in the vmy land is 
used. This issue focuse.s ,on ecosystems in Iowa including ~mnant prairie and forests, paks, riparian 2m1es_, 
wetlands,. and lands converted to .agncultuml use; but not w:bana.ed ,areas. Impacts. include the introduction of 
exotic species and pest species such as smooth brome,, .zebra mussels, leafy spWEe, multiflom rose, pmple 
loosestrife, Eurasian ·\Valer milfoil; los., of biodiversity; monoculture crops such ,as oom, and soybeans; and 
species extinction. 

S. Food Sa/etJ. This issue refers to foodbome hwmm disPMC outbreak defined as the occuneuce of two1 or 
more cases of similar illness resulting from the mgestion of common food This issw, includes foods 
COl'tamioated with bacterial pathogens, foods treated with hOJIDODes or anb"biotics, and foods comainina 
-pes_...idicide residues .. 

6a.. Global ~e (ClimatB Change). Global cUmate 1change is camed by the combustion of fossil fuels. ,and 
emimous of· various "greenhouse" gases, global deforestation~ and changes in land use that change surface 
albedo. Changes in climate may influence regional as well as global climate.9. Impacts include higher or lower 

· --..11 .~ ................... ,.,,.J '" • , • 1· ls =-----JI .J ______ ,.:1 • d fl- • ----..:Ii temperatu:res, m\,:~ or W':\..,'J;~ precipitation eve , un..~ or QC\.,~ 'WIil · · ows, m~ or 
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6b 1Global Change (Oz.tJne Depletio,n). The chlorofluorocarbons, a class of synthetic chemicals are 
depleting the stratospheric ozone layer. Ozone depletion is baz.ardous because it increases the exposure of 
humans and other biota on earth's surface to UV-B radiation an agent responsible for skin cancer. Other 

• 
effects are possib· e impairment of photosynthesis and plant metabolism in certain species, declines in forest 
productivity,, and dysfunction in various oceanic phytoplankton 

7. Household Ha:tJUdous Waste. This issue covers the human health risks associated Wltb storage and 
subsequent exposure to hazardous wastes which are commonly found in the household.. 1bis issue excludes 
hazartlous wastes that are generated as a result of indusaial processes. It excludes non ... hazardous solid 
wastes generated at home and by industry. 

8. Housing Safety. This issue was identified by the Public Advisory Committee.. It is not a new issue, but a 
clusterin,g of several issues identified by the Committee on Human Health. It includes "lead poisoning, " 
(issue 13, this appendix) "'household hazardous waste " (issue 7) "indoor air pollution" (issue 1), and 
"radon exposure" (issue 22). 

9. Hydrological Alterations (Bcol.tJgi.cal Systems). Hydrological alterations are event.s such as stream 
channelizaton, removal of riparian vegetation, and des,tabilization of stream banks that alter the aquatic 
habitat and/or flow of a stream or river thus leading to a deterioration of the biological aspect of stream 
quahty A The main causes of hydrological alterations are industrial and residential development and 
agriculbrral practices .. 

10. Improper Hazardous Waste Disposal., This issue refers to the manr and varied types of hazardous 
wastes produced from private as well as, commercial sources.. The majority of the improperly disposed 
wastes in Iowa consists of wom out tires,, old appliances, unwanted junk automotive parts, as well ,as drums 
for which the contents are unknown.. Sites containing such wastes are not only an eyesore but can be 
breeding grounds for pests which themselves can be potential sources, for disease, e .. g., mosquitoes, roaches, 
rodents, etc. Particular hazards may include 1exposure from hazardous substances such as chemical and 
manufacturing wastes which ,can leach into ,ground water supplies. Toxdication episodes such as have 
occurred at Love Canal, New York. and Times Beach, Missouri represent some of the, worse case scenarios 
that can result from hazardous wastes. This issue is closely related to the issue "RCRA, CERCLA and 
federal facilities" (see issue 23). 

11. Indoor Air Po:Qutit1n. This issue refers to toxic airborne pollutants . in homes or ,commercial buildings. 
occurring in heavy enough concentrations so as to cause illness or sickness to humans inhabiting the resident 
space.. The human health assessment comprised an analysis of four such pollutants. carbon monoxide (C,O), 
asbestos, environmental tobacco smoke~ and radon .. 

12 .. Land and Soil Conlllminlllian. This issue results from accidental and toxic releases~ and leakin_g landfill 
and hazardous waste sites. The introduction of contaminants into the soil from these sources can be harmful 
to the normaJ strucrure and functioning of Iowa's ecosystems This issue is related to issues 10 and 23. 

13. Lead Poisoning. This issue refers to elev,ated human exposure ·to lead through j.nbalation of lead dust or 
fumes, or ingestion oif Jead. In previous decades the major exposure pathway was mb,alation •of lead from 
leaded gasoline. Currently the major exposure is to yonng children ingesting leaded paint chips. Lead as 
an additive to paint was discontinued in the mid-l 970s but in old houses, in economically poor 
neighborhoods it is often the case that old leaded paint peels of the wall and onto the floor .. The paint has a 
rather sweet taste, and toddlers pick up the ,chips amt ingest them Because ·these cbildr,en are so ~mall even 
a r,ather small chip can cause lead poisoning. 

14. Non-ha:uudous Solid Wastes. Nonhaz.ardous solid waste includes materials such as durable goods (Le. 
appliances), non durable goods (i e. newspapers) containers and packaging food scraps, yard waste, and 
miscellaneous morganic wastes from residential, commercial, institutional and industrial sources .. 
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IS. Nudtar Wastes. Nuclear power is produced by splitting heavy atoms (fission) or joining light atoms 
(fusion) The waste that remarns as a result of this process is nuclear waste. To date, scientism and engineer; 
have not devised optimal meam; for safely disposing o:f nuclear ~ from military operations or from nuclear 
power plants. Any exposme to nuclear waste products poses a health risk Risks are aelated to cumulative 

, expomire, and tbe onset of dis.se (in this case ancer) may occur many years after initial exposure. Momtoring 
the atmosphere, the soil, and drinkmg water supplies for poss1ole ~eab from waste me.a repositories will need to 
be ,conducted continuously over a period of rime tnnsc:ending any time scales relevant to bmmn expbrience to 
date For ~xample, it will take about 250,000 years for plutonium twstes to decline to negligible levels in the 
environment. 

16. Otcupalil>nal. Erpomns. This issue includes }Inman diseas~ caused by exposure of wodcers to pathng,ens 
and toxic chemicals in their work places. A particularly tmportant aspect for Iowa is, the health risk posed to 
apicultunl wmkers in the production of both crops and anirnaJs. The Technical Committee on Ruman Health 
nmked worlcer exposure from hog production to be in the highest risk category 

17. Outdoor Air QJ,alizy. See" Air Pollution," Iswe 1. 

18. 10Peruse of Non-renewable, Energy, Resources. 1'his issue includes cUnent and futme use of fossil fuels, 
which are in ]jmited supply globally. The higher the rate of use, the sooner they will be rmvai]able later on. 
Momover, this issue leads dilectly into the issue of global change. The rate of use of fossil fuel may well 
define whether acid min and cU,rnatie change constitute significant risks 

19. Pesticide Exposures. This issue includ~ risks to human health and ecological systems posed by 
ius«-ticides,, herbicides, fi.mgicides, ascaricides, latvacides, lDltlcides, mollucides, pediculicides, rodenttctdes, 
scabicides, plus attrar.tauCs (pheromones), defoliants desiramts, plant growth regulators, and repellents. The 
analysis includes an exposum as.wsment of pesticides which mvolves multiple path:way in diffimnt 
enVlltlomelltal media. Affected environmental med.ia include .. (1) sources of potable drinking water (both 
,swface and grolllldwater), (2) ,echcle biota e.g~, commeicial fish stocks as well as sport fish; (3) wildlife; (4) 
long distance atmospheric tmnsport 10f deposited and/or re-volatilized pesticides m the environmeoL 

20 .. Pri.Wlte Septie S~stems. This issue mostly applies to about 150 SDJAll Iowa comw,mities without municipal 
sewage systems.. Untreated domestic sewage discharges are common in these areas. There are health concerns, 
particularly when children come in contact with the discharged waste, which contains pathogens, and vimses, 
and ,me brw:lmg grom,ds for mosqmtoes and other pests 

21. Physu:al Alleralions. This i&gJe refers to threats to Iowa's ecosystems resulting from ,land-me changes such 
as Ulbaniution, surface transportation sy~ including ecologjcal :roadside JDaTiagemeut, roads and highways, 
dredging, and water aamportation; and energy production mclud1ng coal burning and bwmas.~ fuel promotion. 

22. Radon F.xpomn. Radon gas can build llp to elevated levels in houses built on rock with high uabual 
urmium coatent, and where the ground ~ sandy and permeable to gases (ndon is a "daughter" pmduct of the 
nuclear decay of manium). Once in the home radon decays to other radioactive isotopes that can lodge in the 
lung and canse bmg cancer.. Th.is is also an issue mider indoor air pollution (see issue 8),. 

23'. RCRA4, CERCIA1, and Fed4ml FaciBties This issue refers to exposure to a vast array af toxic substances 
from abandoned h.:azardous waste sites. It JS estimated that such sites may pose a threat to more than 100 
com,1moit.ies in loVJL Pollutants at these sites typically leach into ground\vaters and migrate to wells used for 
drinkin2 water,. or to ~m~,, riven, and lakes. where they are taken~ by aquatic biota.. 

4 RCRA is, the acronym fa,r the Resource ,CoDSeJVatian and. Re00wcy Act 
' 

1CERCLA is the acronym for the Comprehensive Environmental Response Compeasati,on and Liability 
Act 
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24. Soil Erosion.. Soil erosion is the process by which top- and sub-soils are removed from the land .. 
Although erosion is a slow natural process, agricultural activities have greatly increased the rate and scale of 
removal. Eighty percent of Iowa's, land is. tillable and agricultur,al activities, combined with and cover, 
topography, soil types and wind and precipitation patterns, result in soil erosion. Wind and ,aqueous runoff 
are the main causes of soil erosion. Aqueous runoff from agricultural lands results in less productive, 
eroded lands· loss of farm chemicals; reduction in water quality· deposit of sediments and chemi,cals in road 
ditches, lakes, streams and rivers· reduction of water-quality-based recreano~ increased flooding; and loss 
of ecosystems and habitats. 

25. Unacceptable Noise Level This issue includes unwanted or e~cessive sound caused by numerous 
sources. such as motors, fans, and exhausts used in industrial processing, whistles and horns high volumes 
of traffic (cars, heavy trucks, railroads and air planes), construction and demolition works, and quarrying 
and mining activities. 

26. Unbalanced Real Estate Develapment. This issue ref:ers to purchase and development of real estate 
mainly in rural areas and smaUer towns, whereby so-called ••green" space is purchased ,and converted into 
industrial, commercial, or residential zones.. Negative, community-scale impacts may occur when such 
developments are conducted without foresight about: (1) the integrity of landscapes and natural areas.; (2) 
other alternative uses of the land in the future (since in general, developed areas cannot be converted back to 
natural or agricultural land); and (3) concerns of local citizens who have lived in these areas all or mo,st of 
their lives. 

27. Umlerground Storage Tanks This issue includes the human health risks posed by Iowa1s underground 
storage tanks (USTs). Data are available from the Iowa Department of Natural Resources s implemented 
registration program for underground storage tamks~ and from a newly implemented risk-based corrective 
action plan that prioritizes UST sites hued on estimated impacts to, human health and the environment. The 
major coDtaminants included under this issue are petroleum fuels, including gasoline, kerosene and jet fuel 
diesel fuel., and light and heavy fuel oils. 

28. Water Qu,alily., This issue includes both surface and groundwater pollution. Surface water r,efers to any 
water in lakes, rivers, and streams on the surface of the land~ The contam,jnation ,of these aqueous resources 
comes from runoff from agriculrural land (siltation .nutrients, and pesticides), industrial discharges, landfills, 
ha2ardous waste sites, rioad salt, urban runoff (contaminated street dust), undergrouod storage tanks, land­
based sewage application, animal confinement, and accidental releases. 

29. Waste Incineralian (Municipal & Medical). This issue includes human health risks posed by the burning 
of large quantities of municipal solid waste (MSW), including medical wastes in Iowa.. Toe assessment 
focuses on the airborne emissions of polycblorinated dibenzo-p-dioxins (PCDDs) polycblorinated 
dibeozofurans (PCDFs,), and trace metals from waste disposal processes. The assessment ,also considers all 
waste management options, including recycling, composting, and landfilling. 
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