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(ABSTRACT) 

Using the state agencies that regulate wastewater 

discharges to surface waters, this quantitative study 

examined the validity of three theories about the effects of 

decentralization on organizational outcomes. It also used 

qualitative analysis to probe the internal adjustments to 

optimize outcomes. Theoretical advantages to decentralized 

organizations can be summarized as greater effectiveness or 

greater efficiency. Effectiveness here is the rate of 

compliance with legal and permit requirements for 

dischargers adjusted for enforcement actions. 

The model used consists of decentralization independent 

variables, exogenous independent variables (e.g., 

population, funding), efficiency dependent variables, and 

compliance (or effectiveness} dependent variables. Model 

calibration applied principal component analysis and 

multiple regression analysis to questionnaire and other data 

for FY93 from 39 states. Key intervening variables--

information costs, innovation, and strategic planning--



characteristic of the theoretical effects of 

decentralization received special attention. Case studies 

based on interviews and document studies in five states 

illustrate key points. The large survey sample (78%) of the 

50 states reduced threats to external validity. 

A significant relationship to decen~ralization was found 

for major permit processing time and percentage of expired 

permits. When controlled for exogenous variables, no 

compliance common factor related to decentralization, but 

medium-term compliance unit-cost did. Time is essential to 

all compliance common factors. Innovation, information 

cost, and strategic planning were not found to be 

intervening variables. Highly decentralized states were 

found to be trending towards increased centralization, and 

vice versa. All states make internal adjustments to 

optimize their programs, and some adjustments are powerful 

enough to make highly dissimilar organizations converge; 

strong basin planning is one such adjustment. 

Neither decentralization nor centralization is 

automatically the best way to organize a complex system. 

Devolution, where transfer of functions goes with 

significant delegation of authority to autonomous local 

units, would probably give superior environmental, economic, 

and administrative outcomes over a uniform approach. 
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PREFACE 

Decentralization is a recurring issue for most 

government agencies in the U.S., including environmental 

regulatory agencies such as National Pollutant Discharge 

Elimination System (NPDES) agencies in the states. The 

level of attention to decentralization is peaking as most 

states are endeavoring to put delivery systems as close to 

local government and clients as possible. However, there 

are many practical problems involved in such 

decentralization. This study seeks to provide detailed 

information states can use in making decisions on 

decentralization. Whether decentralization makes a 

difference in program outcomes is examined by providing a 

better understanding of water quality and other programmatic 

consequences of state NPDES program structure in terms of 

degree of decentralization. The study may also bear on the 

effects of some key U.S. Environmental Protection Agency 

(EPA) management policies on state NPDES program outcomes. 

The results of this research may allow more effective 

state decisions on the structuring, staffing, and funding of 

permitting programs to achieve improved compliance with the 

Clean Water Act and improved levels of service to permittees 

and general public. 

EPA will benefit if improved programmatic decisions 

lead to more efficient use of federal grant funds and to 
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improved water quality. EPA will also benefit if the 

results of this study lead to the revision of policies found 

to be counterproductive. The Initiative for Common Sense 

Environmentalism begun by EPA in November 1993 may indicate 

an openness to change. 1 

The uses to which NPDES permit holders (industry, 

commercial activities, municipalities, and individuals) may 

put the results of this study are not quickly obvious. For 

example, it is possible, even likely, that permittee 

organizations (e.g., a state chamber of industry) would use 

the results to lobby state government or legislators for a 

more effective organizational structure to promote cost-

effective compliance or to minimize growth in permit fees. 

Lastly, generalizable findings from this study may 

advance the status of theory on decentralization, allowing 

the modeling of proposed structural changes in many types of 

governmental agencies, nongovernmental activities, and 

corporations. This could result in improved implementation 

of strategic plans and mission fulfillment. 

1 Bryant, Chris, 1994, "Rational Rulemaking: EPA's Common 
Sense Initiative" in Water Environment & Technology, June 
1994, p. 10. 
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INTRODUCTION 

Structure and Mission. 

Three key elements of organizational success are 

structure, mission, and context. In the case of public 

agencies, mission and context are generally imposed by 

legislatures, public expectations, and federal requirements. 

structure, on the other hand, is largely under the control 

of an agency. Matching structure to mission and context 

should effectively maximize an agency's outputs such as 

productivity. The most fundamental dimension for examining 

agency structures is that of centralization 

decentralization that is a continuum, not a dichotomy. 

Structural choices locate an agency on this axis at a 

position that represents an experimental treatment; analysis 

of productivity outcomes of the agency can determine the 

effects of this treatment. For state wastewater discharge 

permitting agencies, level of facility compliance with laws, 

regulations, and permits is the most important type of 

outcome. 

We are entering an era of implementation planning with 

the primary emphasis being on making existing strategic 

plans work. Implementation has many facets, but provision 

of an appropriate organizational structure is critical to 

success. 
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Context of Evaluation. 

This exploratory study seeks to ascertain the effects 

of Environmental Protection Agency (EPA} management policies 

that appear to favor centralization in state wastewater 

discharge permit programming--formally the National 

Pollutant Discharge Elimination System (NPDES)--and of state 

budgetary and political objectives that also foster 

centralization. The consequences of these policies may be 

counterproductive for water quality. Compliance with NPDES 

permit limits and requirements is accepted as a useful 

indicator of the level of protection of water quality. 

All state water quality programs perform essentially 

the same functions. The most standardized part of their 

programs is the NPDES program that regulates wastewater 

discharges to surface waters. State NPDES agencies are 

organized in many different ways that are distinguished 

primarily by: (1) whether a state has received full 

delegation of NPDES permitting from EPA; (2) whether certain 

programmatic functions are performed in a single central 

headquarters or in regional offices; 1 and (3) the types and 

1 Wrye, Dan, 1992, summary of States' Water Quality Permit 
Programs, Olympia: Washington State Dept. of Ecology, 33 pp. 
and appendices; Haskell, E. H., and v. s. Price, 1973, State 
Environmental Management. New York: Praeger; and Brown, R. 
Steven, John M. Johnson, and Karen Marshall, 1990, Resource 
Guide to State Environmental Management, 2nd edition, 
Lexington (KY): Council of State Governments, 198 pp. 
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intensity of control mechanisms used by the center to 

control activities. Non-delegated states have most NPDES 

functions performed directly by EPA. 

Although state water quality regulatory agencies have 

many other programs (e.g., land application, no-discharge 

operations, wetlands permits, water withdrawal permits, 

construction grants and loans), this evaluation is limited 

to the NPDES program because: (1) information is more 

readily available for this evaluation; (2) data have 

greatest comparability across states; and (3) the NPDES 

program is generally the best established, most fully 

realized program in each state. Although the effects of 

program structure on program effectiveness and efficiency 

will show most clearly in a program with these 

characteristics, the conclusions in this study should be 

generalizable to most complex regulatory and service 

delivery programs in the government and nonprofit sectors. 

Nature of Decentralization in State Agencies. 

This study focuses on the fifty states and their various 

degrees of decentralization. State organizational types 

were ex ante anticipated to cluster in three parts of the 

centralization -- decentralization continuum: fully 

centralized, fully decentralized, or partly decentralized, 

i.e., decentralized only for certain functions. Moreover, 

programs were expected to involve delegation to local 
3 



governments, delegation to regional special purpose 

agencies, no delegation to state by EPA, partial delegation 

by EPA, and multi-state special overlay districts (e.g., 

Chesapeake Bay Program or Great Lakes Program) . 

Since internal variations occur on the centralization-

decentralization axis, evaluators must give attention to the 

form and impact of such variations. An example is a 

decentralized organization with centralized policy.control. 

Few, if any, organizations are purely centralized or 

decentralized. This study gives special attention to the 

nature and effect of the control mechanisms used by each 

agency, with the goal of reaching a synthesis in which the 

overt level of delegation and other decentralizing actions 

is corrected for the effects of control mechanisms and other 

centralizing mechanisms. 

Measured Outcomes. 

Frequent self-monitoring and reporting of discharge 

characteristics and progress on wastewater treatment work 

upgrades is required of dischargers and is the primary basis 

for program tracking and evaluation by state agencies and 

EPA. Compliance rates can be computed from these self-

monitoring data and from the rates of corrective enforcement 

actions taken by state agencies. The effectiveness of the 

states' work can be measured by the degree of compliance 

with federal and state laws and regulations achieved by the 
4 



permittees. Compliance and program implementation data from 

fiscal year 1993 (FY93) were used for all evaluations in 

this study. 

There is considerable variation in level of compliance 

as evaluated by the individual states for a range of 

1 d f . d 1 f 'l't' 2 narrow y e 1ne arge ac1 1 1es. statewide compliance 

rates varied from 100% down to 64% in FY93 as summarized in 

Table 1. Despite being based on the artificial indicator of 

significant noncompliance (SNC) which is suspected of being 

highly politicized and subject to modification by state 

enforcement programs, the data in Table 1 show by their 

range and the lack of-patterns obvious to casual inspection 

that there is abundant scope for testing the relationship 

between state organizational structure and compliance. This 

study includes the development of a more precisely specified 

indicator of overall compliance than SNC. 

Programs can also be evaluated in terms of their 

efficiency. State strategic plans typically deal explicitly 

with the program elements that are pertinent to evaluating 

effectiveness and efficiency, and objectives and strategies 

2 U.S. Public Interest Research Group, 1993a, Permit to 
Pollute II: state-by-state Analysis of Serious Violators of 
the Clean Water Act, Washington: U.S. PIRG, 8 pp. plus 
tables and errata; U.S. Public Interest Research Group, 
1993a, Permit to Pollute II: state-by-State Analysis of 
Serious Violators of the Clean Water Act. State-by-state 
Data for Industrial, Municipal, and Federal Facilities, 
Washington: U.S. PIRG, tabular data. 
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Table 1. FY93 Compliance by States 

STATE MAJORS IN STATE MAJORS IN 
COMPLIANCE COMPLIANCE 

WA 64% MA 83% 
MI 70% NE 85% 
IN 70% co 85% 
TX 72% IA 86% 
UT 72% SC 86% 
OR 73% NH 87% 
RI 73% MO 87% 
ID 74% AR 87% 
OH 78% AK 87% 
CT 77% IL 88% 
LA 77% MS 89% 
KS 77% NV 89% 
TN 77% NC 90% 
DE 78% GA 92% 
NM 78% FL 92% 
PA 79% VA 92% 
OK 80% NJ 94% 
KY 80% MD 94% 
AZ 81% SD 94% 
MN 81% MT 95% 
NY 82% WI 96% 
ME 83% CA 96% 
WV 83% ND 96% 
AL 83% VT 97% 
WY 83% HI 100% 
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from typical plans have been operationalized to create the 

variables for this study. Besides these effectiveness and 

efficiency indicators, a single productivity indicator has 

been computed as compliance per unit staffing and evaluated 

against agency structure. 

The study also evaluates the importance and 

interrelationships of various sub-components of compliance 

and of the separate independent variables that determine the 

level of centralization. Information gathered on 

intervening variables may help to discriminate among 

competing research hypotheses dealing with both efficiency 

and effectiveness. 

In a more general way, this study will examine the 

states' water discharge regulatory regimes for examples of 

Deming's controllable systematic sources of error as against 

uncontrollable random error, 3 with the structure of the 

agencies being the proposed source of compliance problems, 

i.e., systematic error. 

summary 

Decentralization and the related concepts of 

deconcentration, devolution, and centralization are 

presented and placed in the context of this study. The 

system here studied--the NPDES programs in the states under 

3 Deming, w. Edwards, 1982, out of crisis, Cambridge {MA): 
MIT Press, chapter 1. 
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the Clean Water Act and under the guidance of the 

Environmental Protection Agency--is described. The concepts 

of evaluating degree of decentralization and program 

outcomes are introduced, and a simple'analysis of compliance 

is presented to show that there is sufficient range of 

variability in at least one key compliance variable to 

indicate that the intended multivariate study had an 

excellent chance of succeeding. All of this is placed in 

the general context of structure and mission. 
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CHAPTER 1 

REVIEW OF LITERATURE: DECENTRALIZATION 
AND WATER QUALITY OUTCOMES 

Theories of Decentralization. 

B. c. Smith's comprehensive 1985 literature review, 

Decentralization: The Territorial Dimension of the State, 

is extraordinarily complete and useful. His approach is 

strongly theoretical. Of particular interest is his 

introduction that traces the various definitions of 

decentralization and related terms such as deconcentration, 

devolution, and regionalization. 1 B. c. Smith primarily 

focuses on decentralization as a territorial and political 

response to the problems of delivering government services 

to the large areas involved in modern nation-states. He is 

relatively uninterested in functional specialization in 

regions. Smith specifically states that his book will not 

try to formulate some universal theory of decentralization, 

noting, however, that "a relationship, real or supposed, 

between cause and effect will sometimes be found as part of 

the arguments which are examined. 112 His stated intention is 

to present case study information that will "illustrate an 

institution or concretize a concept .•• or aid comprehension 

1 Smith, B. c., 1985, Decentralization: the Territorial 
Dimension of the State, London: George Allen & Unwin, pp. 1-
17. 
2 . h .. Smit , 1985, p. 11. 
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of an argument (such as a perceived relationship between 

fiscal dependence and political autonomy.)" 3 Smith examines 

many "normative theories about the value of centralization" 

without attempting a theoretical synthesis. 4 

B. c. Smith uses decentralization as a broad, inclusive 

term for a number of phenomena that spread power from the 

center to points closer to clients, subjects, or 

beneficiaries. In his system, deconcentration is the moving 

of whole, functionally intact chunks of headquarters out to 

a provincial city, e.g., putting the headquarters of the 

U.S. Social Security Administration in Baltimore. 

Devolution is the transfer of functions with a considerable 

degree of autonomy to separate, politically independent 

units. Regionalization primarily implies redistribution of 

functions with limited autonomy, to geographic areas. In 

this study only centralization, decentralization, and 

devolution will be considered. The distinction between 

decentralization and devolution here will be that 

decentralization implies redistribution of function and 

authority within a single organization with sub units that 

are part of the organization while devolution is a transfer, 

as noted above, to politically separate units. The 

wastewater discharge permitting system in the U.S. is a 

3 Smith, 1985, p. ii. 
4 Smith, 1985, p. 4. 
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mixture: EPA delegates to the states but exercises 

considerable oversight; and most state programs have regions 

which are usually part of the same agency and have varying 

decrees of autonomy. Since the focus on this study is 

within states, decentralization is the appropriate concept 

to apply, but the findings can be expected to pertain to 

devolution. 

B. c. Smith's survey has been used in this research as a 

reconnaissance and exploratory tool. From further reading 

and consideration of the references and researchers 

presented in it, two writers on decentralization were 

selected for detailed study and evaluation for testable 

hypotheses on the effectiveness of decentralization in 

public agencies: James W. Fesler and Dennis A. Rondinelli. 

From additional reading from post-1985 literature, two 

additional writers have been identified: David c. Slater 

and Douglas F. Stevens. Fesler, Rondinelli, Slater, and 

Stevens provide both the general background for this study 

and the research hypotheses. The existing body of theory 

argues that decentralization leads, because of a variety of 

mechanisms represented in this study as intervening 

variables, to greater efficiency and effectiveness. The 

theories and underlying mechanisms of Fesler, Rondinelli, 

Slater, and Stevens, as represented in the research 

hypotheses, will be examined to see whether they are 

11 



supported by the data. 

Fesler: Area and Function. 

James w. Fesler has been writing on the subject of 

decentralization and public agencies since 1937, with his 

most recent publication in 1991. Working from a viewpoint 

that primarily began as that of state government but has 

grown to encompass federal and international issues, Fesler 

has focused on the advantages of local knowledge and 

regional specialization. The key reference is Area and 

Administration {1949). 5 In summary, Fesler argues that 

decentralization fosters convenience and efficiency through 

specialization of area responsibilities; that financial and 

personnel constraints force agency to be either strongly 

centralized or strongly decentralized; and that coordinating 

a larger number of functions in field area off ices gives 

better reconciliation between function and area. 

Fesler, noting that reconciliation of function and area 

will inevitably combine structural reform and perfection of 

cooperative techniques, sought to show organizations how and 

why they should attempt such a reconciliation. The most 

basic goal of structural reform and cooperation--or at least 

one of the most basic goals--is to deliver the advantages of 

manageable area and local specialization without losing 

5 Fesler, James W., 1949, Area and Administration, 
Tuscaloosa: U. Alabama Press, 158 pp. 
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sight of the whole organization and its mission. This 

avoids government becoming "an anarchic chaos. 116 Fesler 

dealt prior 1949 with a very special kind of 

decentralization: the field service area. Field service 

areas have no functional or budgetary autonomy, but exist 

solely to make service delivery more convenient. Local 

specialized knowledge comes into play in such a system as an 

inevitable result of prolonged dealing with the problems of 

a local area, and local knowledge is essential for the 

effective delivery of agency services. 7 Fesler implies the 

theory that decentralization fosters convenience and 

efficiency because of specialization of area 

responsibilities. 

If field service areas are intelligently drawn, 

particularly by being in consonance with natural areas, they 

create a number of beneficial effects under the heading of 

"efficiency." Fesler· attributes these benefits to creating 

manageable spans of control, saving travel expense and time 

and communications costs for the agency and for citizens, 

and tending "to facilitate decentralization and 

coordination. 118 It is important that Fesler usually links 

decentralization and coordination or cooperation even though 

he claims decreased communication costs as one of the 

6 Fesler, 1949, pp. 150-151. 
7 Fesler, 1949, p. 7. 
8 Fesler, 1949, p. 13. 
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benefits of decentralization. 

Fesler is always aware that functional decentralization 

and geographic decentralization may give conflicting or 

contradictory results. Agency administrators may try to 

reconcile these conflicts with either of two types of 

adjustment. The first is to identify the single key factor 

particular to the areas for each organizational function, 

and then to create "single-factor areas" for each function 

separately. The second alternative uses "multiple-factor 

areas" to achieve the best possible balanced adjustment for 

a group of interrelated functions. Fesler carefully noted 

that this result can probably never result in perfect 

optimization. In Fesler's eloquent phrase, "In a sense, we 

are faced by a choice of adjusting area to function or 

adjusting function to area. 119 

Decentralization therefore will, in Fesler's view, 

always involve the making of practical compromises. Such 

compromises will almost inevitably be forced by budgetary or 

staffing constraints. Under these constraints, the typical 

tendency is to devote most resources either to a strong 

central off ice or to decentralized activities such as field 

. ff. 10 service o ices. In other words, a study of a large 

number of functionally similar agencies should reveal some 

9 Fesler, 1949, p. 15. 
10 Fesler, 1949, p. 18. 
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to be almost purely centralized, some to be almost purely 

decentralized, and very few to be intermediate on the 

centralization-decentralization axis. He does, however, 

observe that efforts to coordinate multiple government 

services in a single geographic area may offer a productive 

means for a fair and productive resolution of this tendency 

through the adjustment of area and function. 11 

Fesler found that decentralization is most often 

observed at lower (i.e., nearer the service consumer) end of 

bureaucracies "while the many competing particularisms tend 

to dissolve into greater generalization at the higher 

levels. 1112 Staff members or offices in the lower levels of 

large organizations have a greater number of generalists who 

fit into decentralized arrangements more easily than do the 

upper ranges of organizations that are dominated by extreme 

specialists. Indeed, Fesler saw decentralization 

reconciling these two extremes by bringing more agency 

employees into direct contact with the public with the 

effect that the employees would drop their "particularistic" 

attitudes. 13 Furthermore, direct contact with the public 

will reintroduce agency employees to the "shared objectives 

of all people in the nation or the world. 1114 

11 Fesler, 1949, pp. 119-120. 
12 Fesler, 1949, p. 124. 
13 Fesler, 1949, p. 124. 
14 Fesler, 1949, p. 124. 
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Fesler was the first to address the conflicting effects 

of decentralization of programs and of control mechanisms 

used by the central authority. He pointed that authority 

and administration are independent, at least when it comes 

to decentralization. While it is probably more appropriate 

for large-sca~e general policy decisions to be made 

centrally, many other types of policy decisions and 

implementation plans can profitably be made at sub-centers. 

Ultimately, application of policies to individual cases can 

best be made at sub centers. 15 

Fesler offered specific advice on the basis for 

establishing areas to deliver decentralized programs. such 

areas should be created through basic structural reform in 

which the structure of the organization is matched to the 

scale of the issue. Since issues come in all scales--

national, regional, state, and local, the spatial 

organization for functions will also come in many different 

size scales. Organization around multiple functions can 

ease the practical problems of logistics in most cases. 16 

Specific functions should not be allocated on the basis of 

fiscal adequacy, general governmental efficiency, and 

popular control. Compared to using the natural scale of 

issues as the primary basis, use of these factors can 

15 Fesler, 1949, p. 128. 
16 Fesler, 1949, p. 132. 
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distort organizations and compromise the ability to deliver 

services effectively. It will almost certainly guarantee 

inefficient administration of the agency's functions. 17 

Questions of scale should always include the idea that every 

level of government, whether Federal or state, should 

recognize its interest in aiding the next lower level of 

government. 18 

In summary, Fesler states: 

••• we have discovered that function and area can be 
reconciled by a combination of structural reform and 
perfection of cooperative techniques. Structural reform 
has as one of its principal objectives the realizing of 
the advantages of functional and areal specialization 
without sacrifice of that constant relating of the parts 
to the1rhole without which government becomes an anarchic 
chaos. 

Fesler's earlier works20 laid the foundations for the 

key 1949 book; his subsequent books21 have added detail but 

have been focused on other issues, primarily public 

participation and government practice in general. Fesler's 

17 Fesler, 1949, p. 132. 
18 Fesler, 1949, p. 135. 
19 Fesler, 1949, pp. 150-151. 
20 United States, President's Committee on Administrative 
Management, 1937, studies in Administrative Management in 
the Government of the United States, James w. Fesler, 
author. Washington: U.S. GPO; Fesler, James w., 1942, The 
Independence of State Regulatory Agencies, Chicago: Public 
Administration Service, Publication no. 85, 72 pp. 
21 Fesler, James w., 1959, Elements of Public 
Administration. Englewood Cliffs (NJ): Prentice-Hall; 
Fesler, James W., 1980, Public Administration: Theory and 
Practice, Englewood Cliffs (NJ): Prentice-Hall; Fesler, 
James W., 1984, The Costs of Federalism; Fesler, James W., 
1991, The Politics of the Administrative Process, Chatham 
(NJ): Chatham House. 
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ideas are strongly supported by van Gunsteren's critique of 

the rational-central-rule approach to public management. 22 

van Gunsteren argues that the pervasive centralized style of 

management, which involves implementation by order, does not 

foster organizational learning and procedural change, 

adaptations that are essential for coping with rapid 

situational changes that typically occur in multiple 

d . . 23 imensions. This is, he asserts, primarily due to lack of 

benefit from knowledge of local variety. Compared to the 

weaknesses of centralization, decentralized systems can 

solve real problems, support the possibility of meaningful 

joint action, and solve the problems inherent in command-

and-control systems. According to van Gunsteren, such 

centralized systems are characterized by "rational-central" 

control. 24 

Rousseau and Zariski examine the forces urging 

decentralization and those promoting centralization, coming 

to somewhat Europe-specific versions of Fesler's original 
1 . 25 cone usions. They conclude that not only are 

centralization and decentralization a false dichotomy but 

22 van Gunsteren, Herman R., 1976, The Quest for Control: A 
Critique of the Rational-Center-Rule Approach in Public 
Affairs, London: John Wiley & Sons, pp. v, 6, 18-19, 80-81, 
147. 
23 van Gunsteren, 1976, pp. 18-19. 
24 van Gunsteren, 1976, p. 147. 
25 Rousseau, Mark O., and Raphael Zariski, 1987, 
Regionalization and Regional Devolution in Comparative 
Perspective, New York: Praeger, pp. 26-29. 
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also that the extreme types of the two form a dialectic with 

a continuing ebb and flow of relative development. For 

these reasons, Rousseau and Zariski stated that 

d t 1 . t' · t 'd' t' 1 26 ecen ra iza ion is no a uni irec iona process. 

Rondinelli: Decentralization and Development. 

Whereas Fesler has been primarily concerned with state 

agencies in the U.S., Dennis Rondinelli has primarily worked 

with decentralization in organizational planning for 

development agencies in Africa and Asia. His dissertation 

research27 touched only indirectly on decentralization 

issues and then in a way that is difficult to apply. By 

1982, in work growing out of his dissertation, he found that 

decentralization increases the headquarters' efficiency by 

shifting routine tasks away from senior management, leaving 

them more able to focus on policy and crises. In arguing 

this, Rondinelli and Ingle implicitly accepted that routine 

tasks and detailed tasks are synonymous and fully 

interchangeable. With agency leadership at the center 

focusing on policy, field staff or local political leaders 

can devise and implement plans more. 28 Rondinelli's 1983 

26 Rousseau and Zariski, 1987, pp. 34-35. 
27 Rondinelli, Dennis A., 1969, Policy Analysis and Planning 
Administration: Toward Adjunctive Planning for Regional 
Development, Dissertation, Ithaca (NY): Cornell u., 457 pp.; 
Rondinelli, Dennis A., 1971, "Adjunctive Planning and Urban 
Development Policy" in Urban Affairs Quarterly, vol. 7, no. 
18 pp. 13-39. 
2 Rondinelli, Dennis A., and Marcus D. Ingle, 1981, 
Improving the Implementation of Development Programs: 
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book, Decentralization and Development: Policy 

Implementation in Developing Countries, presents his 

theoretical conceptions that pertain most directly to this 

proposed study. 29 

Rondinelli's most basic premise seems to be that 

decentralization multiplies chances for social learning, 

social learning being used in the sense of Dewey and Mao as 

described by Friedman. Social learning is sensitive to 

corporate context and is not just oriented towards radical 

change. Social learning planners view knowledge as part of 

action since experience operating through the dialectic is 

the only source of knowledge. Social behavior can be 

changed, and the "scientifically correct way to effect 

change is through social experimentation." 30 It is not 

clear whether Rondinelli views decentralization as a method 

of conditioning a system to allow more social learning to 

occur or whether he views it as a form of social 

experimentation. His statements support the former, but his 

Beyond Administrative Reform. SICA Series No. 10, 
Washington: ASPA; Rondinelli, Dennis A., 1982, "The Dilemma 
of Development Administration: Uncertainty and Complexity 
in Control Oriented Bureaucracies" in World Politics, vol. 
35, no. 1, pp. 43-72. 
29 Rondinelli, Dennis A., 1983, Decentralization and 
Development: Policy Implementation in Developing Countries, 
Beverly Hills (CA): Sage. 
3° Friedmann, John, 1987, Planning in the Public Domain: 
From Knowledge to Action, Princeton: Princeton U. Press, pp. 
81-82. 

20 



examples and analyses support the latter. 

Regardless of whether Rondinelli conceptualizes it as 

social learning or as social experimentation, he sees many 

significant advantages in decentralization, at least in the 

realm of development projects. These advantages come from 

the processes and results of spreading authority and 

resources, creating local administrative units, delegating 

functions, and devolving31 functions. Rondinelli seems to 

imply that the processes of developing the local instruments 

of decentralization create some of the benefits. 

Rondinelli catalogs numerous specific advantages to 

decentralization: {1) more effective implementation 

through local tailoring; (2) reduced red tape; (3) greater 

sensitivity and knowledge of local problems and needs by 

public officials; (4) better upward flow of information; (5) 

increased political and administrative support for policies 

at local level; and, (6) increased stake in stability. 32 

The first three, or perhaps four, of these effects show an 

increased level of innovation. Rondinelli has since added: 

(7) easier detection of changes affecting implementation; 

and, (8) greater public participation, i.e., greater 

31 The process for devolving functions is devolution, a form 
of decentralization in which functions and authority are 
transferred to more local agencies that are organizationally 
separate from the central agency. 
32 Rondinelli, 1983. 
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. . t. b b f. . . 33 part1c1pa ion y ene 1c1ar1es. In addition, 

decentralized programs are more effective because they allow 

more simplified procedures and protect clients from 

organizational complexity--the regional office as buffer. 34 

Decentralized programs are more likely than centralized 

programs to identify and correct errors, thereby minimizing 
35 drag on the program. Error detection and correction are 

also indicative of a higher level of innovation. 

Slater: Decentralization and Conflict. 

David c. Slater throughout his papers presents 

indirectly stated evidence that decentralization gives 

greater efficiency; decentralization gives greater 

effectiveness; and decentralization offers particular 

advantages for regulatory programs because it offers greater 

opportunity for resolving inherent conflicts. 36 He implies 

strongly that it is the third characteristic--the great 

33 Rondinelli, Dennis A., 1986, Development Management in 
Africa: Experience with Implementing Agricultural 
Development Projects, AID Evaluation Special study no. 44, 
Washington: U.S. AID, 110 pp. 
34 Implied by Rondinelli, 1983, p. 143. 
35 This is the social learning model as summarized by 
Rondinelli, 1983, pp. 144-145. 
36 Slater, David c., 1984, Management of Local Planning; 
Slater, David c., 1985, "Social movements and a recasting of 
the political" in New Social Movements and the State in 
Latin America, Amsterdam: CEOLA, pp. 1-23; Slater, David C., 
1989, Territory and State Power in Latin America: The 
Peruvian Case, New York: St. Martin's; Slater, David C., 
1991, "Towards the Regionalization of State Power: Peru, 
1985-90 11 in Regional Politics and Policy, vol. 1, pp. 210-
222 
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opportunity for resolving conflict--that produces the first 

two advantages. 

Reading Slater37 in conjunction with Laclau and Mouffe38 

gives two possible theoretical models that apply to 

decentralization. The first is that subordination produces 

conflict that produces decentralization. Bureaucratization 

in government is the actual form of the subordination. In 

this model, decentralization contains the "representation of 

interests" that reduces or resolves conflict. 39 The second 

possible model is that new social movements lead to social 

conflictualities that lead to more numerous relations, and 

this is countered by bureaucratization, with 

decentralization being an escape from bureaucratization. 

Although not made explicit by Slater or Laclau and Mouffe, 

it seems reasonable to view regulation as a form of 

subordination. If conflict is inherent in regulation, can 

the state use decentralization to avoid or reduce conflict? 

Besides Slater and Rondinelli, Joseph L. Scarpaci is 

active in the areas of decentralization and development. 

Scarpaci argues that the primary advantages of 

decentralization are external. Decentralization and 

37 Slater, 1985, pp. 1-23. 
38 Laclau, Ernesto, and Chantal Mouffe, 1985, Hegemony and 
Socialist Strategy - Towards a Radical Democratic Politics, 
London: Verso. 
39 Laclau and Mouffe, 1985. 
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privatization free government funds for investment, 40 

whereas centralization generates diseconomies. 41 

Decentralization promises efficiency and tax savings. 

Scarpaci's implied theory is that decentralization is more 

economical or cost-efficient. It is unclear from Scarpaci's 

text whether he means devolution when he writes 

decentralization. The parallelism with privatization evokes 

devolution in which central functions are transferred 

completely to a lower level of government. If devolution is 

meant, the applicability of Scarpaci's ideas to this study 

will be seriously limited. 

Stevens: Autonomy and Control. 

Douglas F. Stevens argues that it is necessary "to 

differentiate very carefully between the formal dimensions 

of an official organization chart and the informal 

dimensions of actual information processing and decision-

making practices." 42 Stevens focuses on the costs of 

information collection, handling, and use as a function of 

organizational form. He is also interested in the 

"balancing of corporate autonomy and institutional 

40 Scarpaci, Joseph L., 1991, "Primary-care Decentralization 
in the Southern Cone: Shantytown Health Care as Urban Social 
Movement" in Annals of the Association of American 
Geographers, vol. 81, no. 1, pp. 104-105. 
41 Scarpaci, 1991, p. 106. 
42 Stevens, Douglas F., 1993, Corporate Autonomy and 
Institutional Control: The Crown Corporation as a Problem in 
Organization Design, Montreal: McGill-Queen's University 
Press, p. ix. 
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control. 1143 Stevens cites o. E. Williamson's work on 

corporate structure that found that decentralized programs 

are more successful because they promote superior strategic 

planning at the center, 44 ostensibly by freeing the managers 

at the center from day-to-day distractions. 

The most fully developed theoretical consideration in 

Stevens deals with the costs of obtaining, processing, 

transmitting, using, and storing information. Since 

information is increasingly the primary tool and resource 

and an ever-increasing cost center of both corporate and 

government organizations, effects of decentralization on 

information costs are of great interest. Stevens quotes Jay 

Galbraith that decentralized organization is favored by 

reduced information costs. 45 Stevens presents a number of 

models for using organizational structure to control or 

reduce information costs and requirements. 46 

Stevens almost uniquely looks at the balancing between 

corporate autonomy and institutional control. Corporate 

autonomy refers to the extent of delegation of authority and 

includes decentralization. Institutional control refers to 

those practices by which the center maintains policy or 

43 t . S evens, 1993, p. ix. 
44 Williamson, O. E., 1971, "The Multi-division Hypothesis" 
in The Corporate Economy, R. Maris and A. Wood (eds.), 
Cambridge (MA): Harvard University Press, p. 359. 
45 Galbraith, Jay, 1973, Designing Complex Organizations, 
Reading (MA): Addison-Wesley, p. 4. 
46 Stevens, 1993, pp. 27-30. 
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procedural control over field offices or other subdivisions. 

This may include such things as budgeting, reports, 

personnel procedures, information policy, and failure to 

delegate one or more essential functions. Although Stevens 

does not use the term "net decentralization, 11 it is implicit 

in his work. Stevens emphasizes his points with three 

extended case studies drawn from crown (public) corporations 

. d 47 in Cana a. 

Previous Studies of Decentralization. 

Although the body of literature on decentralization is 

large, there have been very few real-world tests of the 

theories. Even fewer tests have been performed on state 

governments in the U.S., and none at all have been performed 

on environmental or regulatory agencies. The most pertinent 

studies have been performed on community development or 

health agencies in Africa and Latin America. Of particular 

interest is Stevens' recent study on corporate autonomy and 

institutional control of crown (public) corporations in 

Canada since the increasing reliance on cost-recovery permit 

fees is making environmental agencies in the U.S. come to 

resemble more closely public corporations such as the 

Tennessee Valley Authority (TVA) and Bonneville Power 

Administration. The results of this proposed research may 

extend the usefulness of the theoretical literature to 

47 Stevens, 1993, pp. 53-151. 
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important new applications. 

Quantitative studies of the effects of decentralization 

are very rare. Fesler predicted that going from 

generalities to precise measures of decentralization would 

have problems from (1) false dichotomization due to 

terminology of a continuum, (2) difficulty of measuring the 

degree of decentralization as indices or otherwise, and (3) 

problems in differentiating terms of decentralization even 
48 within a single country. Smith's 1985 literature review 

lists far fewer studies that appear to be predominantly 

quantitative than are qualitative or theoretical. This 

scarcity has probably resulted from the complexity of the 

systems involved and the difficulties in obtaining valid 

data on the many variables. Among the strongest studies 

listed by Smith are those of Newton's study of the 

relationship between specialized services and the "catchment 

area" required to support each, 49 Hansen's study of the 

th f . . 1 d"t . t 50 d grow o municipa expen 1 ures in wes ern Europe, an 

Stephens' study that ranked states according to degree of 

d t 1 . t. . bl. . 51 ecen ra 1za ion in pu 1c services. 

48 Fesler, 1959. 
49 Newton, K., 1982, "Is small Really So Beautiful? Is Big 
So Ugly? Size, Effectiveness and Democracy in Local 
Government" in Political Studies, vol. 30, no. 2, cited in 
Smith, 1985, p. 67. 
50 Hansen, T., 1981, "The Dynamics of Local Expenditure 
Growth" in The Local Fiscal Crisis in Western Europe, 
Beverly Hills (CA): Sage, cited in Smith, 1985, p. 68. 
51 Stephens, G. R., 1974, "State Centralization and the 
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Perhaps the most directly usable formulation on the 

advantages of decentralization comes from one of 

Rondinelli's graduate students. Karen Manglesdorf, in a 

highly quantitative study of delivery systems for primary 

health care in rural Ecuador, not only classified and 

analyzed her subjects in terms of degree of 

decentralization, she also examined the outcomes as a 

function of decentralization using a quasi-experimental 

d . 52 es1gn. Manglesdorf found that Rondinelli's 

decentralization theory and Korten's learning process 

approach53 both were supported by the results of the case 

study, and that both depend on sustained public 

participation to generate their advantages and benefits. 54 

In a quasi-quantitative study, Yin analyzed 215 

previously published case studies dealing with the 

advantages and disadvantages of decentralization in 

Erosion of Local Autonomy" in Journal of Politics, vol. 36, 
no. 1, cited in Smith, 1985, p. 85. 
52 Manglesdorf, Karen R., 1986, A Development Administration 
Approach to Primary Health Care in Rural Ecuador, 
Dissertation for Ph.D. in Political Science, Albuquerque: 
University of New Mexico, 357 pp. 
53 Korten, David c., 1980, "Community Organization and Rural 
Development: A Learning Process Approach" in Public 
Administration Review, vol. 40, no. 5, pp. 480-511; Korten, 
David c., 1983, Learning from USAID Field Experience: 
Institutional Development and Dynamics of the Project 
Process, NASPAA Working Paper No. 7, June 1983; Korten, 
David c., 1981, "The Management of Social Transformation'' in 
Public Administration Review, vol. 41, no. 6, pp. 609-618. 
54 Mangelsdorf, 1986, pp. 35-36, 271-277. 
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municipal systems. He identifies "commonly known tradeoffs 

with regard to equity, efficiency, and responsiveness to 

residents' needs" but also documents the less well known 

point that different kinds of municipal services are 

organized differently so that different types of 

decentralization are called for, making horizontal 

integration extremely difficult. Of particular interest is 

Yin's quantification of the types of outcomes achieved 

through decentralization in the 215 case studies: improved 

services (68%); increased flow of information (62%); 

improved client attitudes (24%); increased client control 

(22%); and improved service officials' attitudes {14%). Yin 

interprets this to mean that decentralization generally has 

administrative rather than service outcomes and that 

decentralization usually means a client-oriented or 

territorial initiative. He claims that "decentralization 

represents one of the few common options for trying to alter 

governmental behavior. 1155 

Krane presents a thoroughgoing highly quantitative 

examination of the extent of decentralization in seven 

federal national states and ten unitary national states, 

using innovative, mostly budgetary indicators of the center-

55 Yin, Robert K., 1978, Decentralization of Government 
Agencies: What Does It Accomplish? Santa Monica (CA): Rand 
Corp., 16 pp. 
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. 1 b 1 f . d 1° 56 regiona a ance o service e ivery. Krane does not 

consider the effects of these degrees of decentralization 

but does note that decentralization and devolution are much 

more significant in unitary states than in federal ones. 

Degree of Decentralization. 

Decentralization is one of a cluster of related but 

different concepts. The most basic definition of 

decentralization is the delegation of organizational 

f t . 1 b . 57 unc ions on an area asis. Most researchers use this or 

something very similar. Brown-John defines decentralization 

as the devolution of responsibilities to sub-unit 

governments. 58 Regionalization is essentially synonymous 

with decentralization with perhaps an implication of greater 

autonomy in the region and less control from the center. 

Devolution is the transfer of functions to lower, separate 

entities. Deconcentration is the dispersion of centralized 

functions geographically, e.g., moving the headquarters of a 

federal agency to a city other than the capita1. 59 

Researchers into decentralization rarely decompose it 

into its constituent elements, treating it instead as a 

monolithic characteristic. An exception to this is Levinson 

56 Krane, Dale, 1988, "The Evolutionary Patterns of Federal 
states" in Brown-John, c. Lloyd {ed.), Centralizing and 
Decentralizing Trends in Federal States, Lanham (MD): 
University Press of America, pp. 39-62. 
57 Fesler, 1949. 
58 Brown-John, 1988, pp. 1-2. 
59 Smith, 1985, pp. 1-17. 
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who lists four key aspects of decentralization: independent 

entrepreneurial units with center only as resource-provider; 

thoroughly humanized policies and work practices; decisions 

made by on-scene experts; and, lean and flexible 

organization for faster and effective decision making. 60 

Decentralization is rarely pure, complete, or equally spread 

over all the functions and sub functions of an organization. 

It is possible to resolve decentralization into a number of 

areas that can be individually examined: policy decisions, 

personnel actions, budgeting, outreach, technical 

assistance, and service delivery. Some researchers, e.g., 

Manglesdorf, have looked closely at one of these 
61 components. 

The Meaning of Compliance. 

Water quality compliance is a deceptively simple idea in 

theoretical terms but devilishly complicated to measure in 

practice. Historically, the U.S. Environmental Protection 

Agency (EPA) has used two indicators: Significant Non-

compliance (SNC) 62 and Supporting/Non-supporting uses of 

60 Levinson, Robert E., 1983, The Decentralized Company: 
Making the Most of Entrepreneurial Management, New York: 
American Management Associations, p. 17. 
61 Manglesdorf, 1986. 
62 Significant Noncompliance (SNC) is defined as recurring 
serious violations of certain basic effluent limits (pH, 
dissolved oxygen, biochemical oxygen demand, or total 
suspended solids or as recurring violations of key facility-
construction schedule deadlines, with recurring defined as 
twice in one quarter or once in two successive quarters and 
serious defined as 1.4 times the limit for BOD and TSS and 
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water bodies. 63 

SNC is based on important violations that occur once, or 

somewhat less important violations that occur in two 

successive quarters, or violations that occur in four out of 

six consecutive months. It includes only "major" 

facilities, i.e., only the largest industrial permittees and 

municipal facilities with design capacities over one million 

gallons per day (MGD). 64 Not all permit parameters are 

considered in SNC: only 5-day biochemical oxygen demand 

(BOD5), total suspended solids, dissolved oxygen, and fecal 

coliforms are used. Some permit special conditions, e.g., 

facility upgrade schedules, are also considered. Facilities 

may be removed from a state's list by returning to 

compliance or by the state taking an enforcement action. 

Facilities that remain on two consecutive quarterly SNC 

lists without resolution go onto EPA's Exceptions List that 

marks them as likely candidates for federal enforcement 

action. 

Major weaknesses of SNC as a compliance indicator come 

1.2 times the limit for pH and DO. Toxics violations may 
also enter into consideration. Comprehensive exact 
definitions are given in 40 CFR 123.45(a) (2). 
63 supporting means having adequate water quality to allow a 
given beneficial use of a water body or stream reach. Its 
alternatives are partially supporting and nonsupporting. 
64 MGD, million gallons per day; equal to 43.8 liters per 
second. 
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from its omission of minor facilities, omission of toxic 

metals and organic compounds, and sensitivity to state 

enforcement policies and practices. SNC also tends to be a 

snapshot rather than a long-term indicator of integrated 

compliance data. 

The Supporting/Non-Supporting indicator of compliance is 

a long-term integrative indicator as it looks at lakes and 

stream reaches to see if water quality supports their 

highest uses. This is usually referred as "fishable, 

swimmable." All parameters are included, as are all sizes 

of dischargers. However, nonpoint sources of pollution, 

e.g., agriculture, construction, or urban runoff, are 

included and may cloud the source of water quality problems 

in a non-supporting water body. Instream problems are not 

always tracked back to a single discharger. Traditionally, 

such data are never used in enforcement and compliance 

actions by states: they are too vague and lack sufficient 

timeliness. 

Other ways of measuring water quality compliance can be 

developed by breaking down the various elements of 

compliance and recombining them in ways that resolve the 

shortcomings of SNC and Supporting/Non-Supporting. These 

elements are: 65 

65 Virginia Water Control Board (VWCB), 1987, Compliance 
Auditing System [Manual], Richmond: VWCB, unpaginated. 
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(1) Major permittees with no violations during FY. 

(2) Minor permittees with no violations during FY. 

(3) Permittees receiving Notices of Violation during 

FY. 

(4) Consent orders or similar state enforcement 

actions issued during FY. 

(5) Consent orders from prior FYs continuing in effect 

at end of FY. 

(6) Judicial orders issued during FY. 

(7) Majors in EPA SNC list at end of FY. 

(8) Majors on EPA exceptions list at end of FY. 

Items (1) and (2) describe absolute compliance, using 

September 30, as the benchmark. The other six items modify 

absolute compliance and represent official, well-defined, 

generally reproducible ways of modifying the compliance 

status of individual facilities. 

Summary 

The major literature from 1949 until 1994 in the field 

of decentralization theory, particularly in its application 

to government and developmental agencies, is summarized. 

Primary attention is devoted to Fesler, Rondinelli, Slater, 

and Stevens. Fesler focuses on the role of area and 

administration, finding a major source of advantage in the 

improved application of local knowledge. Rondinelli, among 

many advantages, cites improved efficiency from separating 
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policy from routine duties in a decentralized organization; 

Rondinelli also indirectly credits decentralization with 

engendering greater innovation. Slater credits 

decentralization's greater ability to resolve internal 

conflicts with producing greater efficiency and 

effectiveness. Stevens finds that decentralized entities 

should have lower information cost and superior strategic 

planning, thereby increasing efficiency. 
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CHAPTER 2 

MATERIALS AND METHODS 

Study Design 

This research tests hypotheses about the theoretical 

effects of decentralization or centralization on program 

efficiency, effectiveness, and productivity. The hypotheses 

and related operationalized variables have been tailored to 

the universe of state water quality programs, specifically 

state NPDES programs that regulate wastewater discharges to 

surface waters. The tests for the hypotheses are also 

designed to reveal and evaluate the control mechanisms 

operating in each agency's program. Hypotheses also address 

three key intervening variables. 1 Conclusions based on 

analytical results may help optimize state program desigris 

and EPA policy development. 

Hypotheses 

Null Hypothesis, Ho: There is no relationship between the 
degree of decentralization and the outcomes achieved by 
state water quality regulatory programs when controlled 
for employee morale, management overhead, compliance 
inspections, technical assistance, marketing (outreach), 
simplified procedures, superior strategic planning, 
reduced information costs, and innovation, and for 
exogenous factors. 

1 Rossi, Peter H., and Howard E. Freeman, 1989, Evaluation: 
A Systematic Approach,4th edition, Newbury Park (CA}: Sage, 
p. 128. Intervening variables, in the sense of Rossi and 
Freeman, pertain to measurable intermediate steps which 
occur between delivered treatment and outcomes or between 
exogenous variables and outcomes, or both. 
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Six research hypotheses will be tested. The first three 

use highly integrated, top-level indicators of 

organizational performance: productivity, quality of 

outcome, and cost-effectiveness of outcome: 

H1 : Efficiency (productivity) is higher in more 
decentralized organizations when controlled for employee 
morale, management overhead, compliance inspections, 
technical assistance, marketing (outreach), simplified 
procedures, superior strategic planning, reduced 
information costs, and innovation. 

H2 : The quality of outcomes (compliance with water 
quality regulations in this study) is higher in more 
decentralized organizations when controlled for employee 
morale, management overhead, compliance inspections, 
technical assistance, marketing (outreach), simplified 
procedures, superior strategic planning, reduced 
information costs, and innovation. 

H3 : outcome quality per unit cost is greater in more 
decentralized organizations when controlled for employee 
morale, management overhead, compliance inspections, 
technical assistance, marketing (outreach), simplified 
procedures, superior strategic planning, reduced 
information costs, and innovation. 

Of the eight intervening variables listed as controls in 

the null hypothesis, three have been singled out as 

immediately interesting to public agencies in 1994 and 

amenable to testing: 

H4 : Improved strategic planning at the center 
characterizes more decentralized organizations when 
controlled for the other seven intervening variables. 

H5 : Information costs are lower in more decentralized 
organizations when controlled for the other seven 
intervening variables. 

tt 6 : Levels of reported innovation are higher in 
decentralized organizations when controlled for the other 
seven intervening variables. 
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Model 

A model with five boxes (Figure 1) was the basis for 

this evaluation. Independent variables--so classified on 

the basis of theory or personal professional experience--

have been sorted into two groups: exogenous variables such 

as rainfall, land area, population, and budget, and 

decentralization variables. A large array of indicators of 

aspects of decentralization based on the location of 

specific types of functions in NPDES programs or of specific 

position types appear in the decentralization group. The 

exogenous variables describe the characteristics of the 

states and of their workloads of NPDES permit activities, 

and the decentralization variables describe the operational 

arrangement within the state NPDES agencies. These can be 

viewed as setting and function, respectively. 

A group of purported intervening variables contains 

indicators for innovation, strategic planning, and 

information costs. These three intervening variables were 

derived from the theories in the literature and correspond 

to three hypotheses being tested in this study. They are 

considered to be intervening purely because of the 

underlying theories. 

The dependent variables sort themselves into two groups: 

efficiency variables, and effectiveness or compliance 

variables. Both groups deal with program outcomes. 
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Efficiency itself does not appear directly in this model as 

will be explained in Chapter 3. Unit-costs will be 

considered as an extension of the compliance group. 

The lines in the model in Figure 1 are intended only to 

indicate the relationships expected from theory that will be 

tested in this study. Arrows, which would indicate 

directionality and causality, have not been used. The 

purpose of this model is reconnaissance and detection of 

relationship. The next step will be to examine causality. 

The model emphasizes intervening variables that may 

explain the mechanisms by which outcomes are achieved, 

making it particularly applicable to this study. The range 

of intervening variables is reflected in the research 

hypotheses above and in Table 2. Although decentralizat~on 

could be considered as a treatment, the constellation of 

decentralization variables is handled in this study as a 

special class of independent variables. Decentralization or 

organizational structure was not a treatment in terms of 

either the time frame of this analysis or the experimental 

design and type and power of controls used. 

Operationalization of Variables 

The goals and objectives in state strategic plans deal 

directly with the program elements that are pertinent to 

evaluating compliance and productivity, and these have been 

operationalized to create the variables for this study. 
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Table 2. Null and Research Hypotheses 

Null Hypothesis, Ho 
There is no relationship between the degree of decentralization and the outcomes achieved by state water 
quality regulatory programs when controlled for employee morale, management overhead, compliance 
inspections, technical assistance, marketing (outreach), simplified procedures, superior strategic planning, 
reduced information costs, and innovation, and for exogenous factors. 

Research Hypotheses 

H 1: Efficiency (productivity) is higher in more decentralized organizations when controlled for employee 
morale, management overhead, compliance inspections, technical assistance, marketing (outreach), simplified 
procedures, superior strategic planning, reduced information costs, and innovation. 

H2: The quality of outcomes (compliance with water quality regulations in this study) is higher in more 
decentralized organizations when controlled for employee morale, management overhead, compliance 
inspections, technical assistance, marketing (outreach), simplified procedures, superior strategic planning, 
reduced information costs, and innovation. 

Hf Outcome quality per unit cost is greater in more decentralized organizations when controlled for employee 
morale, management overhead, compliance inspections, technical assistance, marketing (outreach), simplified 
procedures, superior strategic planning, reduced information costs, and innovation. 

flt: Improved strategic planning at the center characterizes more decentralized organizations when controlled 
for the other seven intervening variables. 

H5: Information costs are lower in more decentralized organizations when controlled for the other seven 
intervening variables. 

~: Levels of reported innovation are higher in decentralized organizations when controlled for the other seven 
intervening variables. 
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Table 3 and the codebooks in Appendices A and B list the 

variables used in this study. Compliance and program 

implementation data have been used from FY93, the most 

recent year for which complete permitting and compliance 

data are available. 

Data Sources 

Three data sources have been used in this study: 

(1) Mailed questionnaire; 2 

(2) EPA documents and data obtained through 

Freedom of Information Act {FOIA} requests; 3 

and, 

(3) detailed case studies based on interviews in 

five states. 

In addition, some states submitted supporting documents 

along with their questionnaires, and numerous documents were 

obtained during the five case studies. 

Questionnaire 

A mailed survey instrument (Appendix A} was used to 

obtain data on state regulatory agency organizational 

structures, functional assignments, budgets, self-image, 

morale, compliance outcomes, program efficiency outcomes, 

2 Dillman, Don A., 1978, Mail and Telephone Surveys: The 
Total Design Method, New York: Wiley, 325 pp. 
3 The Freedom of Information Act (FOIA} requires federal 
agencies to provide requested information promptly, usually 
within 15 days. A nominal charge may be made for computer 
search time and copying. 
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Table 3. Variable Names Used in This Study 

Variable Long Title 

@3SNC See 93SNC. 
93SNC NPDES permittees in significant noncompliance on 

9/30/93 
ABS COM Estimated absolute compliance rate for all NPDES 

permits 
ABS PUB Estimated public opinion of NPDES program's 

success 
ABSWQ Estimated success in terms of protecting water 

quality 
AGE Age of program since delegation (years) 
AGR Jobs in agriculture and forestry (%) 
AREA Area (square miles) 
BUD NP Total NPDES budget from all sources ($) 
BUDPTY Total NPDES budget per permit per year ($/year) 
CONTROL Number of control mechanisms used "often" 
DIVERS Minority population (%) 
ECON Mean household income ($) 
EN FLAG Time from detection of violation to taking of 

enforcement action 
EXP% Expired NPDES permits on 9/30/93 (%) 
EXP See EXP%. 
EXPIRED Number of expired NPDES permits on 9/30/93 
FEEINC Total income from NPDES permit fees ($/year) 
INFOCST Information cost ($/year) 
INNOV Level of innovation 
INPMTY Inspections per NPDES permit per year 
LEG IS Strength of legislative support 
LEGTR Trend in legislative support 
MORALE Employee morale as estimated by senior manager 
NOVI SS Notices of violation issued 
NOVPMY Notices of violation issued per NP DES permit per 

year 
OUT FUN Number of types of outreach functions performed 
PCSAOE Number of administrative orders taken by EPA 
PCSAOS Number of administrative orders taken by state 
PCSEXC Number of facilities on EPA exceptions list on 

9/30/93 
PCS EXP Number of expired NPDES permits 
PCSJOE Number of judicial orders taken by EPA 
PCSMAJ Number of NPDES major permits 
PCSMIN Number of NPDES minor permits 
PCSSNC No. of facilities in significant noncompliance 
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Table 3 (continued). Variable Names Used in This Study 

Variable Long Title 
{All variables pertain to states) 

PCS SUM Total number of NPDES major and minor permits 
PMAJNQ% Major NPDES facilities in absolute compliance 

for FY93 (%) 
PMAJNQ See PMAJNQ%. 
PMINNQ% Minor NPDES facilities in absolute compliance 

for FY93 (%) 
PMINNQ See PMINNQ%. 
POPN Population 
RAIN Mean annual rainfall (inch) 
RAISE Number of pay raises in past four years ~or 

state employees 
RETURN Estimated time for facility to return to 

compliance 
RO Number of regional off ices 
RO FEE Fee collection location 
ROH IR Hiring decision location 
ROOUT outreach activity location 
ROSGN Permit signing location 
ROVIO Violation determination location 
SIMPLE Success in efforts to simplify NPDES procedures 
STFAMB Ambient monitoring staff location 
STFCLR Clerical staff location 
STFCOM compliance staff location 
STFENF Enforcement staff location 
STFINS Inspection staff location 
STFMGR Management staff location 
STFMOD Modeling staff location 
STFPLN Planning staff location 
STFPMT Permit-writing staff location 
STFPUB Public affairs staff location 
STRAT Success of strategic planning 
TIMEMAJ Permit processing time for NPDES major permits 
TIMEMIN Permit processing time for NPDES minor permits 
TREND Trend towards greater decentralization 
VAROOOOl Short-term/long-term compliance unit-cost 
VAR00002 Medium-term compliance unit-cost 
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and indicators of the intervening variables. It was sent to 

each state's representative to the Association of State and 

Interstate Water Pollution Control Agencies (ASIWPCA), 

assumed to be the senior water quality manager in the state 

or able to forward the questionnaire to that person. The 

questionnaire was intended for the senior manager's personal 

response, but completion by a .subordinate or group of 

subordinates was not expected to compromise the results. 

The advisory panel4 helped set the format and contents of 

the survey with the unanimous advice that it be suitable for 

a chief executive to do by himself or herself comfortably in 

a single sitting. In addition, the advisory panel pretested 

the questionnaire. 

Considerable effort was made to maximize the return rate 

of complete surveys: 

(l)Cover letter with questionnaire, sent July 13, 1994 

with requested due date of August 15, 1994. 

(2)Follow-up reminder letter to original addressee 

after two weeks, sent July 27, 1994. 

(J)Telephone calls to original addressees from whom 

4 The advisory panel, active since 1992, consists of Karl 
Mueldener, Chief, Kansas Bureau of Water; Steve Tedder, 
Chief, Water Quality Section, North Carolina Division of 
Environmental Management; Robert G. Burnley, Director, Water 
Division, Virginia Department of Environmental Quality; 
Robert M. McEachern, Director of Compliance, Water Division, 
Virginia Department of Environmental Quality; and Dan Wrye, 
Senior Planner, Washington State Department of Ecology. 
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nothing heard, August 15-16, 1994. 

(4)Informal contacts by advisory committee members with 

peers at ASIWPCA work session, August 22-24, 1994. 

(S)Faxed letters to all missing states and EPA regions 

with a brief status report and an explanation of 

statistical needs of study, August 31, September 15, 

October 2, and October 15, 1994. Starting on 

September 15, these letters included a map -shaded to 

show which states had already responded. A final 

due date of October 31, 1994, was set in the October 

15, 1994, fax. 

(6)Discussion with state representatives who called 

with questions about the questionnaire or study, 

throughout period of July 13 - October 20, 1994. 

(?)Faxed replacement copies of original questionnaires 

upon request from states. 

(8)Responses from three states were taken as dictation 

over the telephone. 

At the recommendation of my doctoral committee, the 

original cover letter did not mention my professional 

affiliation with the Virginia Department of Environmental 

Quality or other personal qualifications beyond being a 

doctoral student and a professional engineer. In steps 2 

through 6, I expanded as necessary to gain a response, 

noting all such contacts in the data sheets for future 
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validity tests. Analysis of covariance detected no effects 

of disclosures after the first letter. 

For statistical reasons, the magic number of cases (n) 

is 30. Thus, the success of this evaluation depended on at 

least a 60% (30 out of 50 states) return rate that is far 

above the 20-40% generally expected from mailed surveys to 

shared-interest groups. 5 The analytical advantages, 

particularly for assuring content validity, of a "sample" 

approaching 100% justified taking energetic measures to 

promote cooperation by all states. 

The survey questionnaire used items primarily in a 10-

division thermometer or Likert-like format. It was designed 

to be filled out quickly and accurately and to reduce the 

chances for missing data. The questionnaire was designed so 

that the survey responses plus 50-state data from EPA and 

reference media will provide the entire data set required 

for the multiple regression analyses for the six research 

hypotheses. Data collected from the survey and documents 

were tabulated and formatted for principal component 

analysis and multiple regression analysis. 

Additional data obtained from standard references--

rainfall (RAIN), population {POPN), land area (AREA), 

household income {ECON), minority population (DIVERS), and 

5 Edwards, Patricia K., personal communication; Zody, Robert 
E., personal communication; Dillman, 1978. 
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agricultural importance (AGR)--were formatted and put into 

the data table. Twenty-year rainfalls from all National 

Weather Station sites in a state were averaged to give the 

variable RAIN for the state; no attempt was made to weight 

the data. Percentage minority population was taken as a 

first-order estimate of cultural diversity, and entered as 

the variable DIVERS. Percentage of state workforce in 

agricultural and forestry was used to estimate importance of 

agriculture (AGR) in state. 

Significant Noncompliance (SNC) rates for major 

permittees in FY93 (93SNC) come from reports of the U.S. 

Public Interest Research Group (U.S. PIRG). 6 This 

nongovernmental research group obtained these data from EPA, 

not directly from the states. 

FOIA Data from EPA 

Fifty-state data on permits, compliance, and enforcement 

were obtained through a Freedom of Information Act (FOIA) 

request to EPA Headquarters. These data were added to the 

data table and prepared for analysis. Where EPA data 

duplicated state data from questionnaires, both data sets 

were kept separately in the data table. A second value for 

SNC rate for FY 93 (PCSSNC) from EPA Permit Compliance 

6 U.S. Public Interest Research Group, 1993a, Permit to 
Pollute II: State-by-state Analysis of Serious Violators of 
the Clean Water Act, Washington: U.S. PIRG, and data annex· 
{ 1993b) . 
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System (PCS) data closely tracked the U.S. PIRG data, as it 

should since U.S. PIRG got the data from the same EPA 

database and only a small number of corrections appear to 

have been made. A second FOIA request to EPA Region IV 

obtained data on the nondelegated program in Florida. 

case studies 

From the beginning of this study, case studies were 

intended as the primary means of identifying and 

characterizing mechanisms operating within state programs. 

As the study evolved and the questionnaire results became 

available, the case studies were further focused to look at 

the internal adjustments that states make in their NPDES 

programs to compensate for the weaknesses and strengths of 

their organizational structures. 

Before obtaining the results of the survey or the 

analysis, a criterion was set for selecting the five case 

studies: use the five states found to be most anomalous 

when compared to the predictions of theory. This subjective 

method gives the greatest chance of discovering missing 

intervening or exogenous factors. 

Key informants identified during the survey were 

interviewed in person using structured interview scripts. 

(See Appendix D.) Follow-up interviews were sometimes 

conducted by telephone to obtain clarification and 

additional documents. 

49 



Reliability 

The Statistical Package for the Social Sciences (SPSS) 

principal component analysis (PCA) adequately tested the 

scales used in this study for reliability. No other special 

reliability tests were needed. 

Validity 

Validity of survey instruments was evaluated as to face 

validity by the experts on the advisory panel. In-addition, 

the results of principal component analyses were also used 

to evaluate degree of intercorrelation of variables from the 

questionnaires. 

Data analysis 

The data are characterized by many variables and low 

number of cases. Principal component analysis and multiple 

regression, used in series, were used to give maximum power 

of analysis given these problems. The threshold for using 

variables was generally set at n=30 except for one critical 

intervening variable--information cost (INFOCST) where n=27. 
. . l t l . 7 Principa Componen Ana ysis 

At the start of this research, it was anticipated that 

indices derived by z-transforms would be used for 

decentralization, efficiency, and compliance. However, the 

7 Norusis, Marija J., 1993a, "Factor Analysis" in SPSS@ for 
Windows Professional Statistics Release 6.0, Chicago: SPSS 
Inc., Chap. 2, pp. 47-49. 
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range and nature of the variables, especially the mixture of 

ratio and dichotomous data types as well as unknown degrees 

of intercorrelations, makes indices very difficult to 

interpret. Principal component analysis (PCA) overcomes 

these shortcomings and offers better protection from non 

orthogonal variables and more information to support 

interpretation. 8 Principal component analysis is also 

suited to support the analysis of relationships in-the model 

in conjunction with multiple regression. 9 The method of 

multiple classification trees was also considered but 

rejected as not having substantial advantages over SPSS 

principal component analysis except, perhaps, in the area of 

describing the meaning of common factors. 10 

Principal component analysis was done on the variables 

in all five boxes--exogenous, decentralization, intervening 

(theoretical), efficiency, and effectiveness (compliance)--

of the initial model (Figure 1) using the SPSS statistical 

software package. 11 For this exploratory principal component 

analysis, the number of common factors per sub-analysis was 

preset at 2 for decentralization and for however many common 

factors had eigenvalues greater than one for the other 

8 Norusis, 1993a, pp. 47-49. 
9 Asher, Herbert B., 1976, Causal Modeling, Quantitative 
Applications in the Social Sciences, Newbury Park (CA): 
Sage, pp. 29-47. 
10 Bohland, James, personal communication; Siderelis, Chrys,_ 
rersonal cornmunciation. 

1 Norusis, 1993a, pp. 47-80. 
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groups of variables. Factors were extracted using principal 

component analysis, handling missing data by listwise 

exclusion. The resulting factor matrix was rotated using 

the equamax method to simply the matrix and make 

interpretation easier--rotation maximizes the differences 

among common factors. Equamax was chosen as a compromise 

that simplifies both variables and common factors. 12 

Loading plots of the rotated factors were used as an aid in 

interpreting the meaning of the common factors. Post-

rotation common factors were used to compute factor scores 

on normalized data for the variables in each group and 

scores were saved for entry in the multiple regression 

analysis. 

Bartlett's test for sphericity was used to test for 

identity in the correlation matrix and for normal 

distribution in the multivariate population. The Kaiser-

Meyer-Olkin (KMO) measure of sampling adequacy was computed, 

with values over 0.5 sought as minimally acceptable and over 

0.7 as fair to excellent. 13 For each variable, communality 

was computed as the squared multiple regression coefficient 

between it and all other variables. Communality indicates 

the strength of linear association among the variables, and 

variables with low communality were considered for 

12 Norusis, 1993a, pp. 63-69. 
13 Norusis, 1993a, pp. 52-53. 
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elimination from the PCA. 14 Scree plots, showing total 

variance associated with each factor, were used to check the 
15 appropriateness of the number of factors used. The anti-

image correlation was computed and examined to see if the 

proportion of large coefficients is high. 16 The reproduced 

correlation matrix was computed and the residuals in the 

upper right triangle were examined to see how well the 

fitted model reproduces observed correlations; large 

residuals indicate a poor fit and a need to use some method 

other than PCA. 17 

Multiple Regression 

Using data from all the responding states (nmax=39), 

SPSS multiple regression analysis was applied to the common 

factors extracted by the principal component analysis or, in 

the case of intervening and efficiency, individual variables 

in the following combinations of variable groups or common 

factors: 

(1) Efficiency (dependent); exogenous and 

decentralization (independent). 

(2) Effectiveness; exogenous and decentralization. 

(3) Decentralization; exogenous. 

(4) Intervening; exogenous and decentralization. 

14 Norusis, 1993a, p. 53. 
15 Norusis, 1993a, p. 55. 
16 Norusis, 1993a, p. 51. 
17 Norusis, 1993a, pp. 57-59. 
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(5) Efficiency; intervening. 

(6) Compliance; intervening. 

{7) Morale; exogenous, decentralization, and 

compliance. 

(8) Compliance; morale. 

(9) Efficiency; morale. 

(10) Compliance unit-cost; exogenous and 

decentralization. 

The multiple regression analysis was done in a forward 

stepwise mode with the entry criterion set at 0.10 and the 

deletion criterion set at 0.05. Graphical presentation of 

regression standardized residuals and computed normal 

distribution, scatter plots, and normal probability (P-P) 

plot of regression standardized dependent variables were 

produced for examination for clues that assumptions of 

multiple regression were violated. 18 The full array of SPSS 

outputs were computed for each run, but the most important 

values for this study are the coefficient of determination 

(R square) and the standardized regression coefficients 

(beta). The analytical factors allow comparison of the 

relative importance of each outcome and intervening 

variable. 

Comparative Unit-Cost Analysis 

Unit-cost analysis was be applied to program efficiency 

18 Norusis, 1993a, pp. 47-80. 

54 



and effectiveness outcomes, using the ratios of selected 

variables for efficiency (since the principal component 

analysis was unusable) and the first two common factors for 

effectiveness to reported total NPDES budget for FY 93 

(BUDNP). These values were then tested with multiple 

regression analyses using exogenous and decentralization 

common factors as independent variables in the regressions: 

(1) Total number of NPDES permits from PCS divided by 

total NPDES budget (PCSSUM/BUDNP). 

(2) Number of inspections divided by total NPDES budget 

(INSP/BUDNP). 

(3) Processing times for major NPDES permits divided by 

total NPDES budget (TIMEMAJ/BUDNP). 

(4) Short-term/long-term compliance unit-cost. 

(5) Medium-term compliance unit-cost. 

Productivity Computation 

Productivity was computed as short-term/long-term 

compliance common factor and medium-term compliance common 

factor divided by total NPDES staffing in full-time 

equivalents (FTE19 ) • This gives two productivity 

coefficients in units of (person-year)-1. Too few of the 

states reporting FTE (n = 33) also reported the variables 

involved in computing the two common factors {n = 31}. This 

19 FTE is both the abbreviation of the conventional units 
for staff size and the name of the variable used in this 
study. 
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resulted in only 27 cases in which the two productivity 

coefficients could be computed, creating serious reliability 

problems. Productivity will not be further discussed in 

quantitative terms but will be recommended for further 

studies. 

Quality Assurance 

Quality assurance in this study has involved use of 

standardized data collection and analytical methods, 

feedback of results to the advisory committee and the 

states, verification of key variables using contacts in the 

five case study states plus Virginia, and redundant measures 

of key compliance outcome variables. The study design and 

description are intended to facilitate replication, and 

selected results will be submitted for consideration for 

publication in refereed journals. 

Assumptions 

The design, data collection, and analytical phases of 

this study involve numerous assumptions that must be made 

explicit and tested. 

General 

(1) The functions performed by each state's program 

are highly similar and receive similar levels of 

effort, i.e., the quality of NPDES permits is 

constant in all states. 

(2) Compliance is a good indicator of organizational 
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effectiveness. 

(3) The senior manager in each state's wastewater 

permitting or NPDES agency is the most 

appropriate primary source, fairly representing 

both headquarters and regional off ices. 

(4) The questionnaire gives results that are valid 

and reliable. 

(5) The returned sample of states is representative 

and is adequate to support generalizability. 

(6) Important research hypotheses have not been 

omitted. 

(7) All relevant variables have been either 

considered or discovered in the study. 

(8) Deviations of organizational structure from a 

one-dimensional decentralization - centralization 

continuum have been detected and compensated for. 

(9) States answer questionnaires honestly. 

(10) Variables have been properly operationalized. 

(11) States all ·have equal interaction with EPA. 

(12} Politics is unimportant. 

(13) All state programs had equal stability in FY93 

and the preceding few years. 

(14) Age of state programs is unimportant. 

(15) All states have equally competent leadership. 

{16) Respondent's knowledge of identity and 
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professional affiliation of researcher has no 

effect on likelihood or substance of response. 

Principal Component Analysis. 

(1) Data are valid and reliable. 

(2) The observed variables are linear combinations of 

some underlying source factors, and this accounts 

for the covariation among the observed 

. bl 20 varia es. 

(3) Correlation coefficient is good indicator of 

association. 

(4) Two common factors are adequate to represent each 

major variable group. 

(5) Principal component analysis avoids or minimizes 

effects of multicollinearity. 

Multiple Regression Analysis 

(1) Data are normally distributed and exhibit 

1 . t f . 21 equa 1 y o variance. 

(2) Independent variables are statistically 

independent of each other. 22 

2° Kim, Jae-On, and Charles W. Mueller, 1978b, Introduction 
to Factor Analysis: What It Is and How to Do It, 
Quantitative Applications in the Social Science, Newbury 
Park (CA): Sage, pp. 6-47. 
21 Norusis, Marija J., 1993b, "Multiple Linear Regression 
Analysis" in SPSS@ for Windows Base System User's Guide 
Release 6.0, Chicago: SPSS Inc., Chap. 18, p. 314. 
22 Norusis, 1993b, p. 315. 
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(3) 

(4) 

(5) 

(6) 

The model is linear. 23 

24 There is independence of error. 

Data are valid and reliable. 

Use of mixture of single variables and common 

factors does not invalidate results. 

(7) Missing data do not invalidate results. 

(8) Missing data routines do not distort results 

significantly. 

(9) Effects of estimates for some variables by some 

states do not change results. 

Consistent efforts were made throughout this study to 

keep all of these assumptions in mind and to act so that the 

assumptions are met or that violations of them are 

identified explicitly and discussed. Although the total 

list of assumptions seems long, the choice of principal 

component analysis and linear multiple regression has 

probably curtailed the list to the maximum extent possible. 

Summary 

A model with two groups of independent variables 

(exogenous, and structural or decentralization), intervening 

variables, and two groups of dependent variables 

(efficiency, and effectiveness or compliance) was explored 

using principal component analysis (PCA) and linear multiple 

23 Norusis, 1993b, p. 315. 
24 Norusis, 1993b, p. 327. 
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regression analysis. Six research hypotheses were tested 

with operationalized data for over 150 variables from state 

NPDES agency questionnaire responses, EPA Freedom of 

Information Act responses, and standard references. 

Assumptions are listed for each step of the analysis. Along 

with quantitative procedures, the qualitative procedures for 

detailed case studies in five states are described. 
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CHAPTER 3 

QUANTITATIVE RESULTS 

The results from this decentralization study come from 

the analysis of data from questionnaires returned by the 

states, standard reference media, and the five case studies. 

This chapter presents quantitative data obtained from the 

questionnaires and references, and Chapter 4 presents the 

results of the mostly qualitative case studies. 

Survey Responses 

Thirty-nine out of the 50 states responded to the 

questionnaire. As shown in Figure 2, 33 of 39 (85%) 

delegated states and six of the 11 (55%) nondelegated states 

responded, giving an overall response rate of 78%. This 

exceeded the minimum recommended sample size of 30 for 

principal component analysis (PCA) and multiple regression. 

For the purposes of this particular study, the delegated and 

nondelegated states did not need to be segregated. Although 

the number of responses for individual variables ranged from 

two to 39, the mean for all variables was 33, and the number 

of responses for all key analytical variables was 34 to 38 

except for information cost (INFOCST) which was 27. All 

other variables identified in the design process as likely 

to be important met the n~30 requirement for degrees of 

freedom in the multiple regression analysis. Coding of 

questionnaire items follows the codebooks in Appendix B. 
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The values for each variable are presented in two data 

tables--general data and data on control mechanisms--in 

Appendix c. 
Principal Component Analysis (PCA) Results 

(1) Independent Exogenous Variables--State 

Characteristics and NPDES Program Non-Structural Data: 

This grouping of independent variables includes basic 

geographic and socio-economic characteristics of the states. 

It also includes non-structural data about the states' NPDES 

programs. "Non-structural" applies to workload and 

budgetary variables that are imposed on the NPDES programs 

and can reasonably be assumed not to be determined by the 

organizational form of a state agency. "Structural" will 

later apply to the characteristics of the state NPDES 

agencies' organizational tables and position descriptions 

that can be used to describe their degree of 

decentralization. PCA applied to the independent exogenous 

variables, with the program set to identify all common 

factors with eigenvalues > 1, included 36 cases and gave 

three common factors that account for 52% of the variability 

of the original 15 variables. The PCA diagnostics1 produced 

1 According the guidance provided in Norusis, 1993a, pp. 46-
48, inspection of the exogenous variables PCA reveals few 
high anti-image correlation coefficients, which is good. 
The reproduced correlation matrix has 59% of its residuals 
with absolute values greater than 0.05 but only 4% above 
0.20; this is acceptable. Communalities in the final 
statistics range from 0.16 to 0.84 with a median of 0.57; 
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by SPSS indicate that this analysis is sound. 

Examination of the relative contributions of the various 

exogenous independent variables in the rotated factor matrix 

(Table 4) arranged in descending order of factor values with 

factor values < 0.30 omitted allowed identification of all 

three common factors: 

(1) Population/NPDES program size/rainfall common 

factor. The variables POPN (factor weight = 

+.82043), PCSMAJ (+.81868), BUDPN (+.74123), 

PCSMIN (+.69447), and RAIN (+.44870) dominate 

this common factor and are all positively 

correlated to the common factor. This 

identification makes sense in that more 

populous states tend to have more industry and 

be in regions of the country with higher 

rainfall, and industries that discharge 

wastewater preferentially locate on larger 

this is not optimal but the variables with low communalities 
are retained. The Kaiser-Mayer-Olkin Measure of Sampling 
Adequacy (KMO) is 0.50 and the Bartlett Test of Sphericity 
(Bartlett) is 229, significance .oooo, indicating that the 
condition of a normal multivariate population for a PCA is 
met but that the sampling adequacy is, in Kaiser's scheme, 
"miserable" verging on "unacceptable." Trial runs with 
subsets of the exogenous variables did not give better KMO 
values. (Reference: Norusis, Marija J., 1993a, "Factor 
Analysis" in SPSS@ for Windows Professional Statistics 
Release 6.0, Chicago: SPSS Inc., Chap. 2). 
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Table 4. Principle Component Analysis Results for 

Independent Exogenous Variables: Rotated Factor Matrix 

Population/ 
High 

Funding/ Proqram size/ Small Socio-
Rainfall Area Economics 

POPN .. 82043 
PCS~Jw .81868 -.41881 
BUDN?D .74123 .42092 
PC SM IN .69447 -.43734 
RAIN .44870 

SUDPTY .68675 .42631 
FEE:NC .64170 
A.qEA -.62730 . 38918 
LEG!S .53390 -.37178 
AGE . 52717 

ECON .84442 
AGR -.54615 -.55870 
DIVERS .30570 .44897 
? ... ~~:SE .36482 
LEG TR -.34327 .34649 
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rivers. 

(2) High funding/small area common factor. 

BUDPTY (budget per permit per year, +.68675), 

FEEINC (permit fee income, +.64170), and AREA 

dominate this common factor. AREA is 

negatively correlated (-.62730), hence the 

"small area" part of the identification. 

(3) socio-economics. ECON and AGR dominate this 

common factor, with the strongest positive (or 

negative) correlations shown for any variable 

in the three exogenous common factors. ECON, 

which is 1990 average household income, is 

positively correlated (+.84442) while AGR, 

which is agricultural importance in terms of 

employment, is negatively correlated (-

. 55870). This is reasonable since the 

wealthier states are generally less 

agricultural in nature. 

PCA diagnostics indicate no reason to have more than 

three common factors, and there are two loose clusters 

corresponding to the first two common factors. This 

distribution of the variables strongly supports the reality 

of the two common factors. The factor plot also shows that 

the importance of agriculture (AGR) and household prosperity 

(ECON) align on the same axis and together dominate the 
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socio-economic common factor. I have retained the full run, 

supported by the common-sense appeal of its common factor 

identifications and diagnostic attributes. 

All three common factors from the exogenous independent 

variables group were carried forward for multiple regression 

analysis. Note that the variables for total NPDES program 

budget from all sources (BUDNP) and budget per permit per 

year (BUDPTY) are part of this PCA. Later in the study the 

PCA for exogenous independent variables was rerun omitting 

budget data, leaving the primary budget variable (BUDNP) 

available for use as the divisor in the unit-cost analysis. 

(2) Independent Variables--Program Structural Data and 

the Centralization-Decentralization Continuum: 

This group of independent variables can be described as 

either program structural or as describing position on the 

centralization-decentralization continuum. It deals with 

the structure of state NPDES programs in terms of where 

specific functions are performed, where certain specialized 

staff members work, the number of regional offices, and the 

trend towards or away from greater decentralization. I tend 

to think of it as the decentralization box, but it is really 

the group of variables that deal with the entire continuum 

from totally centralized to very highly decentralized. 

Based on the principal component analysis for the 17 

independent exogenous variables, Table 5 presents the 
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Table 5. Principal Component Analysis Results for 

Independent Variables for Decentralization: 

Rotated Factor Matrix 

High 
Skill/ 

Co- High 
Location Responsibility 

ROCOM .88074 
STFCLR .85173 
STFMGR .85113 
STFINS .84965 
RO NOV .81547 .35470 
ROVIO .80783 .36491 
ROENF .74842 .39591 
ROH IR .73466 .34456 
STFCOM . 72724 .47976 
ROOUT .70495 
RO .66739 
RO PUB .65992 .47859 
RODMR .62332 . 56777 
STFENF .50933 .35875 
RONEG .60544 . 51600 
RORAI .5782:. .57675 
STFAMB . 57303 .46874 
ROAMB .54423 .33815 
RO FEE .36515 .35199 

ROMOD .89159 
STFPLN .86807 
STFMOD .85414 
ROLIM .46787 .80223 
ROSGN .42948 .77606 
ROPLN .37648 .74635 
ROPMT .41510 .74539 
STFPMT .42034 .73232 
ROSCO .49972 .56036 
TREND -.48108 
STFPUB .31860 
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rotated factor matrix. With the program set to identify two 

common factors, PCA used 39 cases to give two common factors 

which account for 62% of the variability of the original 

variables. Examination of the diagnostic data2 indicated 

that the PCA was acceptable although far from perfect. 

Examination of the rotated factor matrix (Table 5) 

arranged in descending order of factor values and omitting 

factor values < 0.30 allowed identification of the two 

common factors: 

(1) co-location of the most abundant 

positions/functions. This factor is dominated 

by the variables for the most abundant job 

classifications in typical NPDES programs: 

inspectors, managers, clerical staff, and 

compliance officers. High scores for this 

factor indicate that most or all of these are 

co-located in regional offices, while low 

scores indicate their concentration in 

headquarters. The location of the key job 

2 In the case of the PCA for structural independent 
variables, KMO is 0.79 and Bartlett is 544, significance 
.oooo, indicating that the conditions for PCA are met. 
Inspection reveals few high anti-image correlation 
coefficients, which is good. The reproduced correlation 
matrix has 53% of its residuals with absolute values greater 
than 0.05 but only 1.5% above 0.20; this is acceptable. 
Communalities in the final statistics range from 0.21 to 
0.83 with 13 out of 17 values above 0.50. (Norusis, 1993a, 
pp. 46-48.) 

69 



type of permit writers ranked 13th of 17 

variables in contributing to this factor. 

These staff members perhaps can be described 

as performing the core of the day-to-day 

implementation of permits after they are 

issued. 

(2) High skill/high responsibility. The location 

of the most specialized or highly skilled 

functions dominates this factor along with key 

decision functions such as signing permits. 

Specifically, planners, modelers, and permit 

writers dominate this high skill/high 

responsibility common factor. These staff 

members perform the core of the regulatory 

program up to the point of permit issuance. 

The PCA results and diagnostics show no great value in 

having more than two common factors, with the co-location 

decentralization common factor by itself accounting for 52% 

of variability and the third (first unused) factor 

accounting for 7% with an eigenvalue of 1.22. The factor 

plot shows considerable agreement among all but one of the 

variables, the exception being TREND. Both common factors 

from the decentralization variables group were carried 

forward for multiple regression analysis. 

The co-location common factor, when mapped (Figure 3), 
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makes much less sense than the high skill/high 

responsibility common factor (Figure 4) in terms of the 

findings of the case studies and my professional experience. 

Inspection tells me that the high skill/high responsibility 

better fits impressions among NPDES professionals about 

which states are more decentralized. 

That decentralization lies on a continuum, not on a 

binary distribution with centralization in opposition to 

decentralization, is clearly shown by the distribution of 

the factor scores for the two decentralization common 

factors. There are relatively more centralized states, but 

there are numerous states with intermediate scores. This 

distribution is somewhat obscured by the standardized nature 

of the factor scores. Further research into the meaning of 

the two decentralization common factors is needed. 

(3) Intervening Variables: 

The key intervening variables are those directly or 

indirectly related to null hypotheses H4, H5, and tt6 that 

decentralized organizations have superior outcomes due to 

higher levels of innovation (INNOV, SIMPLE), superior 

strategic planning (STRAT), or lower information costs 

{INFOCST). Two other variables were considered along with 

these in a preliminary trial run: morale (MORALE) and the 

number of outreach functions performed (OUTFUN). 

For the intervening variables, using all six variables, 
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only 22 cases survived the listwise deletion routine; this 

is far below the recommended minimum of 30. 3 Nevertheless, 

SPSS gave two common factors that account for 54% of 

variability but both contain all six variables even in the 

rotated matrix. I am unable to identify the common factors 

with programmatic meanings in the questionnaire data or in 

the case studies. On the basis of this and the Bartlett's 

test result, I decided to drop PCA for the intervening 

variables and use the three key variables (INFOCST, SIMPLE, 

and STRAT) directly in the multiple regression analysis. 

The variable SIMPLE stands for success in simplification of 

a state's NPDES program and is used as an indicator of level 

of innovation. PCA with just the three key variables gave 

one common factor accounting for 44% of variability. The 

Bartlett's test was even worse (p = 0.63). 

(4) Dependent Variables--Efficiency Data: 

The model contains the set of dependent variables 

measuring or describing the efficiency with which state 

NPDES programs deliver their "services"--new permits, 

renewed permits, inspections, notices of violation, and 

enforcement actions. The focus in this box is on timeliness 

and intensity, and it includes the primary indicator of 

3 KMO was 0.53 (low acceptable) but Bartlett's test gave a 
significance of 0.56 which is highly unacceptable. 
Communalities, anti-image, and reproduced correlation matrix 
residuals are acceptable. (Norusis, 1993a, pp. 46-48.) 
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program efficiency used by EPA, the number of expired 

permits, i.e., the number of permits that reached the end of 

their five-year lives before being renewed by a state. 

The analysis for the group of efficiency dependent 

variables started with 11 variables and 39 cases, but 

listwise deletion of cases with missing values left only 14 

cases and nine variables. PCA, set to identify all common 

factors with eigenvalues > 1.0, gave three common factors 

that account for 84% of the variability of the surviving 

nine variables. 4 Examination of the rotated factor matrix 

(Table 6) arranged in descending order of factor values and 

omitting factor values < 0.30 allowed identification of the 

three common factors: 

(1) Expirations and inspections. This common 

factor is dominated by three variables dealing 

with expired permits {PCSEXP, EXPIRED, and 

EXP%) and the variable measuring the intensity 

of inspection activity (inspections per permit 

per year, INPMTY). The moderately strong 

negative correlation (-.40813) with 

enforcement lag time (ENFLAG) is probably 

4 KMO is 0.50 which is poor, and Bartlett is 95, 
significance .0000, which is acceptable. Inspection reveals 
few high anti-image correlation coefficients, which is good. 
The reproduced correlation matrix has 27% of its residuals 
with absolute values greater than 0.05; this is acceptable. 
Communalities in the final statistics range from 0.63 to 
0.98; this is very good. (Norusis, 1993b, pp. 46-48.) 
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Table 6. Principal Component Analysis Results for 

Dependent Variables for Efficiency: Rotated Factor Matrix 

Intensity 
Expirations of 

and Compliance 
Inspections Timeliness Activities 

PCS EXP .'HOOS 
EXPIRED .93240 
EXP .83871 -
INPMTY .74441 .30817 

T:::MEMIN .92672 
TIMEMAJ .91218 
EN FLAG - . 40813 - . 67130 

NOVPMY .98465 
NOVI SS .. 97;4 9 
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caused by a link to intensity of inspections. 

This common factor is an indicator of whether 

a state program gets the job done. A low 

score on this common factor indicates higher 

program efficiency. 

(2) Timeliness. All three significant components 

of this common factor deal with response 

times: processing time to issue major NPDES 

permits (TIMEMAJ), processing time to issue 

minor NPDES permits (TIMEMIN), and enforcement 

lag time (ENFLAG), all in days. A low score 

on this factor indicates higher program 

efficiency. The positive correlation to the 

two permitting times and the negative 

correlation to enforcement lag time support 

this interpretation. 

(3) Intensity of compliance activities. The key 

compliance activities are the issuance of 

notices of violation (NOV), sometimes called 

letters of admonition, and the performance of 

inspections. This common factor is dominated 

by two variables dealing with NOV issuance 

(NOVs issued per permit per year, NOVPMTY; 

total number of NOVs issued, NOVISS) and the 

same number of inspections variable (INPMTY) 
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that also appeared in the first common factor. 

A high factor score for this common factor 

indicates higher program efficiency. 

The rotated factor matrix {Table 6) reveals that the 

variables in this group fall into three subgroups. 

Corresponding to the three common factors, these subgroups 

represent completeness of permitting coverage, quickness of 

preparing formal documents {permits and enforcement 

actions), and level of action in compliance activities. 

PCA results and diagnostics support retaining the three 

common factors. The factor plot shows the clustering of the 

three common factors into two separate tight groups for the 

expirations and inspections common factor and intensity of 

compliance activities common factor, and onto a vertical 

axis for the timeliness common factor. The unsatisfactorily 

low number of cases caused me not to carry the three 

efficiency dependent common factors forward for multiple 

regression analysis. This was despite the clarity of 

interpretation and factor identification supported by the 

rotated factor matrix. The low number of cases appears to 

have resulted from my having asked for several 

nontraditional indicators of program efficiency, causing 

many states to omit the items in th~ir questionnaire 

responses. This variable group is also complicated by the 

strong connections among variables, for example EXP, PCEXP, 
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and the calculated variable EXP%, or NOVISS and the 

calculated variable NOVPMY. Instead, individual efficiency 

dependent variables were used as dependent variables in 

separate regression runs. 

(5) Dependent Variables--Effectiveness (Compliance) 

Data: 

The dependent variables for program effectiveness, as 

defined in terms of compliance with state and federal laws 

and regulations and permit conditions, comprise the last 

section of the model. Along with the group of 

decentralization independent variables, it is the heart of 

the tests for the null hypothesis and research hypotheses 

dealing with quality of outcomes {H2 ) and outcome quality 

per unit cost (H3 ). The effectiveness variables deal with 

absolute compliance5 rates (PMAJNQ%, PMINNQ%, ABSCOM), 

significant noncompliance rates (SNC reported by states, 

93SNC; SNC from EPA, PCSSNC; and exceptions from the EPA 

exceptions list, PCSEXC6 ), enforcement actions (state 

administrative orders, PCSAOS; EPA administrative orders, 

5 Absolute compliance rate is the percentage of all 
permittees without violations during any given fiscal year. 
It is most often computed in terms of effluent limit 
violations as these are tracked more comprehensively by most 
states and EPA. 
6 PCSEXC is the number (converted to percentage) of 
facilities on EPA's exceptions list. This is a list of 
major facilities that have been on the SNC list for two 
quarters without either returning to compliance or being 
subjected to an enforcement action by the state or EPA. (40 
CFR 123.45) 
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PCSAOE; and EPA judicial orders, PCSJOE), and three novel 

indicators of program success with compliance (ABSPUB, 

ABSWQ, and RETURN). ABSPUB is the state manager's estimate 

of public opinion concerning the level of success of the 

state's NPDES program. ABSWQ is a similar estimate of 

success level in protecting water quality. RETURN is an 

estimate of the percentage of noncomplying facilities that 

return to compliance within one year. With program settings 

to identify all common factors with eigenvalues > 1.0, PCA 

used 29 cases to give four common factors accounting for 65% 

of the variability of the original 12 variables. 7 

Examination of the rotated factor matrix (Table 7) arranged 

in descending order of factor values and omitting factor 

values < 0.30 allowed identification of the common factors: 

(1) Short-term/long-term compliance. This common 

factor is composed of the three absolute 

compliance indicators and the two most common 

types of enforcement actions, state 

administrative orders and EPA administrative 

7 For the PCA of the compliance dependent variables, KMO is 
0.52 which is minimally acceptable, and Bartlett is 98, 
significance .0061, indicating that the conditions for PCA 
are met. Inspection reveals few high anti-image correlation 
coefficients, which is good. The reproduced correlation 
matrix has 63% of its residuals with absolute values greater 
than 0.05; this indicates that the PCA model fit may be poor 
and indicates caution should be used in applying and 
interpreting the common factors. Communalities in the final 
statistics range from 0.43 to 0.89 with 10 out of 12 values 
above 0.50; this is good. (Norusis, 1993a, pp. 46-48.) 

80 



Table 7. Principal Component Analysis Results for 

Dependent Variables for Effectiveness {Compliance): Rotated 

Factor Matrix 

Short-Term/ Medium-
Very 

States' Long 
Long-Term Term Self- Term 

Compliance compliance Estimates Compliance 

PCSAOS -.84982 
PMINNQ_ .73606 
PCSAOE -.66936 -.39160 
ABS PUB .66457 -.34303 
PMAJNQ - .41507 .31005 .34082 

PCSSNC .91476 
PCSEXC .85260 
@3SNC .60197 -.39988 

ABS COM .84347 
ABSWQ . 80115 

PCSJOE . 76694 . 
RETURN .40941 .48406 
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orders. The absolute compliance variables are 

positively correlated to the factor score 

whereas the two enforcement action variables 

are negatively correlated to the score. Since 

a high score on this factor indicates higher 

quality outcomes, a large number of 

enforcement actions will lower the factor 

score. This common factor could be called 

"clean running" with few violations leading to 

few enforcement actions. The short-term/long-

term label was chosen on the basis of the 

strong influence of monthly violation data 

(short-term} and of the estimated public 

perception of programs' success (long-term}. 

Both NPDES major and minor permittees are 

reflected in this list, but the data from PCS 

are much less adequate for minors. 

(2) Medium-term compliance. The medium-term 

compliance common factor only includes the SNC 

and exceptions indicators. "Medium-term" 

reflects the six-month moving window that is 

used to determine which facilities are in 

significant non-compliance and the six-month 

deadline for initiating enforcement cases to 

keep facilities off the exceptions list. Only 
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NPDES major permittees' performance is 

included in this common factor as no minor 

facilities appear on the SNC or exceptions 

lists. 

(3) States' self-evaluations of compliance. 

State managers' estimates of absolute 

compliance and water quality protection 

dominate this common factor. Their effects 

are heightened by absolute compliance by 

minors and the return to compliance period 

(also a state manager's estimate in most 

cases) and diminished by the states' reported 

rates of significant noncompliance. 

(4) Very long-term compliance. This common 

factor is dominated by the longest term 

transaction considered in this study: EPA 

judicial orders or consent decrees. These 

court actions typically are applied only to 

the oldest, most recalcitrant violators. The 

return period for compliance (based on 

results at the end of one year) and public 

perception of program success are also long-

term processes entering into this common 

factor. 

The factor scores for the four compliance common factors can 
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be mapped onto U.S. maps, as are shown in Figures 5 through 

8. Figure 5, presenting the short-term/long-term compliance 

common factor results, shows the highest compliance levels 

in California, Colorado, and Pennsylvania, and the lowest 

levels in Idaho, Nebraska, Oklahoma, Arkansas, Ohio, and New 

York. The large number of blank states reflects the low n 

for this analysis. This factor is dominated by monthly data 

on violations (all violations, not just significant 

noncompliance) and is subject to effects of major and minor 

permits. It also includes the major types of long-term EPA 

enforcement action (administrative orders) which most often 

occur in states with weak state enforcement programs. High 

values on this map may indicate strong state enforcement 

programs. 

Figure 6, representing the medium-term compliance factor 

results, puts Iowa, Alabama, Pennsylvania, New Jersey, and 

New York on top, and Montana, Nebraska, Vermont, and 

Mississippi at the bottom. This factor is composed totally 

of significant noncompliance and exceptions list data and 

may reflect the relative responsiveness of states to 

pressure from EPA. California, Arkansas, Pennsylvania, 

Vermont, and New Hampshire have high values for the states' 

self-estimate compliance. 

The states' self-estimates of program success is mapped 

in Figure 7 as factor scores. 
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Figure 5. Map of Short-Term/Long-Term Compliance Common Factor Scores 
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Very long term compliance is mapped in Figure 8. This 

factor is dominated by EPA judicial orders and the return 

rate to full compliance, both processes lasting longer, 

often much longer, than one year. EPA judicial orders often 

mean that a state has an active compliance and enforcement 

program that has exhausted all of its remedies against a 

very difficult program. Montana, Idaho, and Ohio are high, 

and Tennessee, Oklahoma, Colorado, and Nevada are low. 

Although visual inspection of the maps indicates marked 

differences, it is difficult to identify systematic 

similarities and differences among the four maps. As a 

result, conclusions will be drawn only from the numerical 

data. 

The PCA results show considerable agreement among 

variables regardless of data source, which is interesting 

considering that the variables in this box came either from 

EPA's PCS8 database or are states' estimates of novel 

compliance indicators requested by the questionnaire for 

this study but apparently never asked elsewhere. All four 

compliance common factors were carried forward for multiple 

regression analysis. 

(6) Computed Data--Productivity and Unit-cost: The 

shortcomings of reported staff size (variable FTE) data 

prevented computation of any usable indicators of 

8 Permit Compliance System (PCS) . 
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productivity--e.g., inspections per staff member (INSP/FTE) 

or permit load per staff member (PCSSUM/FTE). The 

shortcomings included both missing data and confusing 

responses. No other data could serve as proxies or 

secondary indicators of staff size or effort expended. As 

noted, no traditional productivity computations were 

possible. 

Budget data, fortunately, were reported with adequate 

accuracy and from a sufficient number of states (38) to 

permit computation of usable unit-cost indicators for total 

active permits (PCSSUM/BUDNP), number of inspections 

performed per year (INSP/BUDNP), processing time for major 

NPDES permits (TIMEMAJ/BUDNP), short-term/long-term 

compliance unit-cost, and medium-term compliance unit-cost. 

Multiple Regression Results 

(1) Regression of Efficiency {Dependent) and Exogenous 

and Decentralization (Independent) : 

The four efficiency common factors were not used as 

dependent variables in multiple regression because of the 

already discussed weaknesses of the underlying PCA. 

Instead, individual variables from the efficiency group were 

run in separate stepwise regressions against the five 

independent common factors: population/program 

size/rainfall exogenous, high funding/small area exogenous, 

socio-economics exogenous, co-location decentralization, and 
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high skill/high responsibility decentralization. Variables 

tested were total number of permits (PCSSUM), processing 

time for major NPDES permits (TIMEMAJ), processing time for 

minor NPDES permits {TIMEMIN), inspections per permit per 

year {INPMTY), notices of violation per permit per year 

{NOVPMY), the richness of outreach functions (OUTFUN), and 

percentage of permits expired (EXP%). As noted before, 

problems in the generalizability of the PCA results 

precluded use of a summary indicator for these variables. 

Details of all multiple regression analyses are given in 

Table 8. 

The total number of permits (PCSSUM) in each state is 

related to all three exogenous common factors 9 but to 

neither decentralization common factor (Table 8, p. 92, 

analysis no. 1). The beta coefficients indicate that the 

population/program size/area factor is the most important 

influence tested and the only factor not inversely related 

to the total number of permits. The R2 indicates that 

nearly 80% of the observed variability in total number of 

9 For the multiple regression analysis using the total 
number of permits (PCSSUM), n = 36; beta= .72 
(population/program size/area), -.44 ~small area/large 
income), and -.24 (socio-economic); R = .77; F = 36.00; sig 
T = .0000. See Appendix D for list of acronyms and 
abbreviations. (Norusis, Marija J., l993b, "Multiple Linear 
Regression Analysis" in SPSS@ for Windows Base System 
User's Guide Release 6.0, Chicago: SPSS Inc., Chap. 18, p. 
314.) 
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Table 8. Results of Stepwise Regression Analyses. 
(Entry criterion = .10. deletion criterion = .05; C. F. = common factor from PCA) 

Analysis Dependent Independent beta No. df R-square F Signif 
No. Variable Variables Steps F 

l Total Nmnber of Permits Program Size!Rainfull C. F. .72 3 3,32 .77 36.00 .0000 
(PCS SUM) 

High Fundin£/Srnall Area C. F. -.44 
Socio-economics C. F. -.24 
Co-location C. F. n.s. 
Hie:h Skill/Responsibility C. F. n.s. 

2 Processing Time for Major Co-location C. F. .42 l 1, 26 .18 5.60 .0257 
Permits (TIMEMAJ) 

Program Size/RainfullC. F. n.s. 
High Fundin£/Srnall Area C. F. n.s. 
Socio-economics C. F. n.s. 
High Skill/Responsibility C. F. n.s. 

3 Number of Outreach Program Size!Rainfull C. F. .41 1 1, 32 .17 6.55 .0154 
Functions (OU1FUN) 

Hil?h Fundiruz/Small Area C. F. n.s. 
Socio-economics C. F. n.s. 
Co-location C. F. n.s. 
Him Skill/Responsibility c. F. n.s. 

4 Percentage of Expired Socio-economics C. F. .38 2 2, 33 .25 5.43 .0091 
Permits (EXP%) 

Co-location C. F. -.33 
Pro2ram Siz.e/R.ainfiill C. F. n.s. 
High Funding/Small Area C. F. n.s. 
Him SkilVResponsibility c. F. n.s. 

5 Processing Time for Minor All 5 Independent C. F. n.s. 
Permits (TIMEMIN) 

6 Inspections per Year per All 5 Independent C. F. n.s. 
Permit (INPMTY) 
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Table 8 (continued). Results of Stepwise Regression Analyses. 
(Entry criterion = .10. deletion criterion = .05; C. F. =common factor from PC!) 

Analysis Dependent Independent beta No. df R-square F Signif 
No. Variable Variables Steps F 

7 Notices of Violation per All 5 Independent C. F. n.s. 
Permit per Year 
(NOVPMY) 

8 Short-Tenn/Long-Tenn High Funding/Small Area C. F. -.41 1 l, 25 .16 4.91 .0360 
Compliance C. F. 

Program SizelRainfall C. F. n.s. 
Socio-economics C. F. n.s. 
Co-location C. F. n.s. 
High Sk:ilL'Resoonsibility C. F. n.s. 

9 Medium-Term Compliance Program Size/Rainfall C. F. .68 2 2,24 .60 17.89 .0000 
C.F. 

High Funding/Small Area C. F. -.37 
Socio-economics C. F. n.s. 
Co-location C. F. n.s. 
High Skill/Resoonsibility C. F. n.s. 

10 States' Self-Estimates of All 5 Independent C. F. n.s. 
Compliance C. F. 

11 Very Long Term All 5 Independent C. F. n.s. 
Compliance C. F. 

12 Co-Location Program SizelRainfall C. F. .57 1 1, 34 .33 16.39 .0003 
Decentralization C. F. 

High Funding/Small Area C. F. n.s. 
Socio-economics C. F. n.s. 

13 High Skill/Responsibility Program Size/Rainfall C. F. .38 1 1, 34 .15 5.77 .0219 
Decentralization C. F. 

High Fundiruz/Small Area C. F. n.s. 
Socio-economics .C. F. n.s. 
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Table 8 (continued). Results of Stepwise Regression Analyses. 
(Entry criterion= .10. deletion criterion= .05; C. F. •common factor from PCA) 

Analysis Dependent Independent beta No. df R-square F Signif 
No. Variable Variables Steps F 
14 Co-Location Program Size/Rainfall C. F. .56 2 2,32 .42 11.53 .0002 

Decentralization C. F. 
Control Mechanisms -.32 
Hicll Fundin.2/Small Area C. F. n.s. 
Socio-economics C. F. n.s. 

15 Infonnation Cost High Funding/Small Area C. F. .48 3 3,22 .65 13.40 .0000 
(INFOCST) 

Program Size/Rainfall C. F. .40 
Socio-economics C. F. .34 
Co-location C. F. n.s. 
High Skill/Responsibility C. F. n.s. 

16 Innovation (SIMPLE) Prooram Size/Rainfall C. F. .62 2 2, 30 .27 5.52 .0091 
Co-location C. F. -.42 
Hi2h Funding/Small Area C. F. n.s. 
Socio-economics C. F. n.s. 
High Skill'Responsibilitv C. F. n.s. 

17 Short-Term/Long-Tenn Information Cost (INFOCST) -.65 I 1, 19 .43 14.02 .0014 
Compliance C. F. 

Innovation (SIMPLE) n.s. 
Stratelric Planning (STRAT) n.s. 
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Table 8 (continued). Results of Stepwise Regression Analyses. 
(Entry criterion• .10, deletion criterion= .05; C. F. •common factor from Pl:l) 

Analysis Dependent Independent beta No. df R-square F Signif 
No. Variable Variables Steos F 
18 Morale States' Self-Estimates .60 1 1, 16 .36 8.92 .0087 

Compliance C. F. 
Information Cost (INFOCS1) n.s. 
Innovation (SIMPLE) n.s. 
StrMegicPlanning(STRAn n.s. 
Program Size/Rainfa.11 C. F. n.s. 
High Funding/Small Area C. F. n.s. 
Socio-economics C. F. n.s. 
Co-location C. F. n.s. 
High Skill/Responsibility C. F. n.s. 
Short-Tenn/Long-Term n.s. 
Compliance C. F. 
Medium-Term Compliance C. n.s. 
F. 
Very Long Term Compliance n.s. 
C.F. 
Buchzet (BUDNP) n.s. 
Control Mechanisms n.s. 
(CONI'ROL) 
Outreach Functions n.s. 
(OUTFUN) 
Significant N oncornpliance n.s. 
(93SNC) 
Total Number of Permits n.s. 
(PCS SUM) 
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Table B (continued). Results of Stepwise Regression Analyses. 
(Entry criterion= .10. deletion criterion= .05; C. F. •common factor from PCA) 

Analysis Dependent Independent beta No. df R-square F Signif 
No. Variable Variables Steos F 
19 Short-Tenn/Long-Tenn High Fwiding/Small Area C. F. -.59 3 3,22 .52 7.90 .0009 

Compliance Unit-Cost 
(VAROOOOl) 

Program Size/Rainfall C. F. -.52 
Socio-economics C. F. .47 
Co-location C. F. n.s. 
Hil?h Skill/Responsibility C. F. n.s. 

20 Medium-Tenn Compliance Co-location C. F. .64 1 1, 24 .41 16.44 .0005 
Unit-Cost (V AR00002) 

ProjUam Size/Rainfall C. F. n.s. 
Hil?h Fwid.im?/Small Area C. F. n.s. 
Socio-economics C. F. n.s. 
Hil?h Skill/Responsibility C. F. n.s. 

21 Decentralization Trend High Skill/Responsibility -.50 1 1, 26 .25 8.46 .0073 
(TREND) Decentralization C. F. 

Co-location Decentralization n.s. 
C.F. 



permits can be explained by the three exogenous common 

factors. Examination of the increases in R2 as each 

independent variable is added during the stepwise regression 

shows that the population/program size/area factor could, by 

itself, account for 51% of variability; addition of the high 

funding/small area income factor add 20%, and in the third 

step addition of the socio-economic factor adds 6%. These 

result is not surprising: the more populous the state and 

the wetter the climate, the more NPDES permits it is likely 

to have. This makes sense in that industries are usually 

indicated near population centers, and the number of 

municipal dischargers is closely related to population 

density. Moreover, dischargers site themselves 

preferentially on large streams to get the most favorable 

effluent limits on their dischargers and often to have 

abundant sources of process water. 

The processing time for major NPDES permits (TIMEMAJ) 

relates only with the co-location common factor10 but not 

with the exogenous common factors or the second 

decentralization (high skill/high responsibility) common 

factor (Table 8, p. 92, analysis no. 2). R2 is .18, 

indicating that co-location can only account for 18% of the 

variability in the processing time for major NPDES permits. 

1° For the multiple regression analysis using the processing 
time for major permits (PCSSUM), n = 28, beta= .42, R2 = 
.18, F = 5.60, sig T = .0257. 
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Despite the low R2 that engenders little confidence in the 

predictive value of this relationship, this finding makes 

sense if the co-location common factor acts as an index of 

the distribution of workers among levels of different 

productivity in state agencies. This is perhaps surprising 

as a relationship to the high skill/high responsibility 

common factor would seem to make more intuitive sense. 

The total number of outreach functions11 (OUTFUN) 

relates only with the common factor tied to high 

l t . . d . 12 popu a ions, program size, an rain. (Table 8, p. 92, 

analysis no. 3) Big rich states seem to put more effort 

into outreach, or at least to try more different kinds of 

outreach, than poorer or less populous states. Here, again, 

R2 is low (.17), indicating that less than 20% of the 

variability in the number of outreach functions is accounted 

for by the population/program size/area common factor. 

The percentage of expired permits (EXP%) is related to 

the socio-economics common factor and inversely related to 

the co-location common factor. 13 (Table 8, p. 92, analysis 

no. 4) R2 is .25, so only a quarter of the variability in 

11 See questionnaire item 19.a in Appendix A for specific 
ttpe of outreach functions considered in this study. 
1 For the multiple regression analysis using the number of 
outreach functions (OUTFUN), n = 34, beta= .34, R2 = .17, F 
= 6.55, sig T = .0154. 
13 For the multiple regression analysis for the percentage 
of expired permits (EXP%), n = 36, beta= .45 (socio-
economic), beta= -.33 (co-location decentralization), R2 = 
.25, F = 5.43, sig T = .0091. 
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the dependent variable is explained by the socio-economic 

and co-location common factors. Examination of the stepwise 

regression reveals that the socio-economic factor alone gave 

an R2 of .14 with addition of the second factor (co-

location) increasing R2 by only .11. The socio-economic 

factor's relationship may indicate that rich, non-

agricultural states may have more expired permits, i.e., 

that more industrialized states may have more troublesome 

permits. The relationship to co-location may imply that 

inspectors and permit writers in the field rather than in 

headquarters may be the winning combination, at least for 

minimizing expired permits. It is furthermore conceivable 

that there is a potentially strong interaction between the 

two common factors in which decentralized inspectors and 

permit writers apply Fesler's local knowledge to deal better 

with complicated industrial permits. 

The other three efficiency variables tested--processing 

time for minor permits (TIMEMIN), inspections per permit per 

year (INPMTY), and notices of violation per permit per year 

(NOVPMY}--have no significant relationship with either 

exogenous or decentralization factors used as independent 

variables. 

EPA region (EPAREG), not having sufficient probability 

for inclusion (p < 0.05) in the exogenous common factors, 

was not tested for relationship to efficiency. Visual 
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inspection of the data revealed no obvious pattern. If this 

is so, regional effects are ruled out, although only weakly. 

Such regional effects might result from the influence or 

different styles of EPA regional offices, contagious effects 

leading to procedural sharing among neighboring states, or 

distribution patterns of industries or climate. 

For the efficiency variables, only the processing time 

for major NPDES permits and the percentage of expired 

permits have a significant relationship with 

decentralization. This may mean that the research 

hypotheses may be supported, or at least the possibility is 

not ruled out pending analysis of the intervening factors. 

(2) Regression of Compliance (Dependent) and Exogenous 

and Decentralization Common Factors (Independent): 

The four effectiveness, or compliance, common factors 

were used in multiple regression against the three exogenous 

and two decentralization common factors. The short-

term/long-term compliance common factor failed to relate to 

either decentralization common factor or with two of the 

exogenous factors, only relating inversely with the high 
14 funding/small area exogenous common factor. Table 8 (p. 

93, analysis no. 8) presents the regression results. R2 was 

.16, meaning that only about 16% of the variability in the 

14 For the multiple correlation analysis using the short-
term/ long-term compliance common factor, beta = -.41, R2 = 
.16, F = 4.91, sig T = .0360. 
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short-term/long-term compliance factor could be explained by 

the high funding/small area common factor. From this I 

concluded that decentralization (in the form of the 

structural common factors) does not play a role in 

determining compliance outcomes in the short-term and 

possibly not in the long-term. 

The medium-term compliance common factor also failed to 

show a relationship with either decentralization common 

factor or with the socio-economic exogenous common factor. 

However, it has a significant relationship with the 

population/program size/rainfall common factor and an 

inverse relationship with the high funding/small area common 

factor. 15 For the two-step regression, R2 was .60, 

indicating that the two factors can explain 60% of the 

variability in the medium-term compliance factor. R2 with 

just the population/program size/area factor was .46; 

addition of the high funding/small area factor raised the R2 

by .14. (Table 8, p. 93, analysis no. 9) 

The states' self-estimates of performance common factor 

(Table 8, p. 93, analysis no. 10) and the very long term 

compliance common factor (Table 8, p. 93, analysis no. 11) 

showed no relationship with any of the five decentralization 

15 For the multiple regression analysis using the medium-
term compliance common factor, n = 27, beta= .68 
(population/program size/area), beta= -.37 (small 
area/large income), R2 = .60, F = 17.89, sig T = .oooo. 
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and exogenous common factors with probability for inclusion 

set at 0.05. The assumptions for multiple regression having 

been met, this led me to conclude that these two common 

factors are well isolated from the characteristics of the 

various states and the organizational structures of their 

NPDES agencies. This is easier to understand in the case of 

the very long term compliance common factor that is 

dominated by almost purely federal (EPA) enforcement 

activities. 

Region of the country (EPAREG}--which did not group into 

any exogenous common f actor--appears to be unrelated related 

with any of the effectiveness common factors. Examination 

of maps of the national distribution of the four compliance 

common factors (Figures 5 through 8) supports this, the 

extreme high and low values not being clustered in any part 

of the country or in any EPA region or regions. Each of the 

four compliance common factors, moreover, appears by 

inspection to have a different pattern of distribution of 

distribution across the nation. 

(3) Regression of Decentralization (Dependent) and 

Exogenous (Independent): 

Multiple regressions were run for the two 

decentralization common factors against the three exogenous 

common factors to test for relationships between the two 

groups of independent variables. Details of these 
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regressions are shown in Table 8 (p. 93, analysis numbers 12 

and 13). Both decentralization common factors were related 

to the population/program size/rain common factor but not 

with the exogenous common factors for high funding/small 

d . . 16 area an socio-economics. R2 for the co-location factor 

was .33, meaning that a third of the variability in co-

location could be explained by one exogenous factor. R2 

for the high skill/high responsibility factor was .15, 

meaning that only about one-seventh of the variability can 

be accounted for by the population/program size/area factor. 

This was initially taken to indicate a potential linkage 

between number of permits and degree of decentralization. 

Since the number of control mechanisms reported as used 

"often" (CONTROL} did not intuitively or theoretically fit 

best in any one of the model boxes, I experimented with it 

in various places in the multiple regressions. When CONTROL 

is added to the exogenous-decentralization regression as an 

independent variable with the co-location common factor as 

the dependent variable, both CONTROL and the 

population/program size/area common factor show significant 

16 For the multiple regression analysis using the co-
location decentralization common factor: n = 36, beta= .57, 
R2 = .33, F = 16.39, sig T =.0003 for the population/program 
size/area common factor. For the high skill/high 
responsibility common factor: n = 36, beta = .38, R2 = .15, 
F = 5.77, sig T =.0219, also for population/program 
size/area common factor. 
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2 17 relationships, increasing R to .42 from .32. (Table 8, 

p. 94, analysis no. 14) The underlying assumption is that a 

tendency towards strong or loose controls is inherent in a 

state and therefore can affect the organizational structure 

that evolves, but this test cannot distinguish this from the 

reverse causality. 

(4) Regression of Intervening (Dependent) and Exogenous 

and Decentralization {Independent): 

The group of intervening variables was difficult to 

conceptualize, and this difficulty shows itself in the 

regression. For research hypotheses H4 , H5 , and H6 , the 

variables of interest are, respectively: information cost 

{INFOCST); success at program simplification (SIMPLE), taken 

as an indicator of level of innovation; and success of 

strategic planning (STRAT). PCA violated acceptable limits 

due to the small number of cases {n = 22) surviving listwise 

deletion and the small number of variables. The three 

variables have therefore been used directly as dependent 

variables against the exogenous and decentralization 

independent variables. 

For INFOCST (n=26) significant relationships were found 

with all three exogenous common factors but with neither 

17 For regression including CONTROL, beta 
(population/program size/area) = .56, beta (CONTROL) = -.32, 
F = 11.53, sig T = .0002. 
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t 1 . . f 18 decen ra 1zat1on common actor. (Table 8, p. 94, analysis 

no. 15) The stepwise R2 values showed the 

population/program size/rain common factor accounting for 

45% of the variance; the high funding/small area common 

factor adding 10%; and the socio-economics common factor 

adding another 10%. Since the common factor scores are 

already nearly perfectly standardized, the R2 and beta 

values may be interpreted directly as importance indicators 

although their perfect standardization is diminished when 

listwise deletion is used at the start of the regression 

routine. I concluded that large industrialized urban states 

have greater information costs, with program complexity 

apparently the key contributor. 

Innovation (using the proxy SIMPLE) showed a different 

pattern of relationship. It related to the most prominent 

common factors for both exogenous and decentralization 

variables: population/program size/rain and co-location. 19 

{Table 8, p. 94, analysis no. 16) Based on standardized 

beta values, the two independent variables have 

approximately the same importance but opposite sign, with 

18 For the multiple regression analysis using information 
cost (INFOCST): n = 26, beta= .40 {population/program 
size/area), beta= .48 (small size/large income), beta= .34 
jsocio-economic), R2 = .65, F = 13.40, sig T = .oooo. 

9 For the multiple regression analysis for innovation 
(SIMPLE): n = 33, beta= .39 (population/program size/area)~ 
beta = -.42 (high skill/high responsibility 
decentralization), R2 = .27, F = 5.52, sig T = .0091. 
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the decentralization common factor being negatively related. 

The R2 of .27 indicates that approximately 27% of the 

variability in SIMPLE is accounted for by the two common 

factors. 

Success in strategic planning (STRAT) shows no 

relationships to either exogenous or decentralization common 

factors. 20 This may imply that the outcomes of strategic 

planning are not related to any obvious characteristics of 

states and their NPDES programs. 

(5) Regression of Efficiency (Dependent) and 

Intervening {Independent): 

Multiple regression was not possible since usable common 

factors could not be derived from the intervening variables 

(n = 22) or the efficiency variables (n = 14). I also chose 

not to do multiple regressions with the individual variables 

from these two boxes for the same reasons that PCA was 

unproductive, i.e., inadequate sample size after listwise 

deletion. 

(6) Regression of Effectiveness (Dependent) and 

Intervening Cindependentl: 

One of the effectiveness common factors, short-

term/long-term compliance, was tested against the three 

independent intervening variables, INFOCST, SIMPLE, and 

2° For the multiple regression using success in strategic 
planning (STRAT): n = 32, PIN= .0500. 
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STRAT. At n = 21, INFOCST is inversely related; 21 SIMPLE 

and STRAT are not unrelated. R2 was .42, indicating that 

42% of variability in the compliance measure was accounted 

for by information cost. Probability of inclusion (PIN) 

continued at the level of .05. (Table 8, p. 94, analysis 

no. 17) The low number of cases made this regression highly 

unsatisfactory and limited generalizability. It does, 

however, suggest a potentially fertile area for further 

research. 

(7) Regression of Morale (Dependent) and Exogenous, 

Decentralization, and Effectiveness (Independent): 

State managers' estimates of overall staff morale 

(MORALE) were tested against exogenous, decentralization, 

and compliance common factors to see which contributed to 

good morale, if indeed morale can legitimately be treated as 

a dependent variable. No relationship was found with any of 

the independent variables. Tested against exogenous and 

compliance common factors, morale had a significant 

relationship with states' self-estimates of program 

effectiveness, with R2 equal to .36. 22 Thirty-six percent 

of the variability in morale can be accounted for by the 

21 For regression of compliance common factors (dependent) 
and information cost (INFOCST, independent), beta= -.65, R2 
= .42, F = 14.02, sig T = .0014. 
22 For regression of morale (dependent) and states' self-
estimates compliance common factor {independent), beta= 
.43, R2 = .19, F = 6.13, sig T = .0199. 
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states' self-estimate of program success. This implies that 

agencies that believe they are doing a good job have higher 

staff morale, but it is impossible to tell the direction of 

the causality involved. PCA gave evidence that the state's 

estimates of their own success were poorly related to the 

state's estimates of the public's opinion of their success. 

This regression result may represent a strong interaction 

based on wishful thinking. 

Running MORALE against the whole array of exogenous, 

decentralization, and compliance common factors, STRAT, 

SIMPLE, INFOCST, CONTROL, and several efficiency variables 

did not change the result, still showing a significant 

relationship (R2 = .36) only to states' self-evaluations. 23 

(Table 8, p. 95, analysis no. 18) 

(8) Regression of Control (Dependent) and 

Decentralization (Independent): 

CONTROL, as a dependent variable, was run against all 

the independent (exogenous and decentralization) common 

factors; no significant relationships exist. CONTROL was 

also run just against the two decentralization common 

factors, finding a relationship to the co-location common 
24 factor. R2 was .11. However, this finding that 

23 For regression of morale (dependent) and all common 
factors plus key effectiveness variables (independent), 
states' self-evaluations are correlated, n = 18, beta = .60, 
R2 = .36, F = 8.92, sig T = .0087. 
24 For regression of CONTROL (dependent) and co-location 
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decentralized agencies may require fewer control mechanisms 

comes from a very weak regression that accounts for only 11% 

of variability and is near the significance limit. 

Furthermore, the link is to the more difficult to interpret 

of the two decentralization common factors. 

(9) Regression of Unit-cost (Dependent) and Exogenous 

and Decentralization (Independent): 

Exogenous common factors were recomputed using PCA 

without including budget (BUDNP) so that the unit-cost 

regressions could be run without having budget on both sides 

of the equations. Deletion of the budget terms had very 

small effects on the factor analysis and matched the 

original PCA in suitability diagnostics. Table 9 summarizes 

the revised PCA for the remaining exogenous variables. Two 

new dependent unit-cost variables were computed: 

(1) Short-term compliance unit-cost, 

VAROOOOl = short-term compliance factor 

score/NPDES budget, and 

(2) Medium-term compliance unit-cost, 

VAR00002 = medium-term compliance factor 

score/NPDES budget. 

decentralization common factor (independent), n = 38, beta = 
-.33, R2 = .11, F = 4.39, sig T = .0432. 
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Table 9. Principal Component Analysis Results for 

Exogenous Variables without Budget Variables: Rotated 

Factor Matrix 

High 
Population/ Funding/ 

Program size/ Small Socio-
Rainfall Area Economics 

PCS MAJ .79368 .36483 
PCSMIN .75837 .39806 
POPN .67416 .46512 
RAISE -.65425 
FEE INC - . 42133 
LEG IS -.38297 -.37095 

ECON .83127 
DIVERS .71748 
AGR -.70984 -.43305 

RAIN .77161 
AREA - . 71400 
AGE .37997 -.68681 
LEGTR .44678 
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Multiple regressions were run using the exogenous and 

decentralization independent common factors. 

The short-term compliance unit-cost variable (VAROOOOl) 

related to all three exogenous common factors but to neither 

decentralization common factor. (Table 8, p. 96, analysis 

no. 19) R2 was .52, showing that the three exogenous common 

factors can account for 52% of the variability in short-

term/ long-term compliance unit-cost. 25 

The medium-term compliance unit-cost variable (VAR00002) 

showed significant relationship only with the co-location 

common factor26 and not with any exogenous factor or the 

high skill/high responsibility factor. R2 was .41, 

indicating that the co-location decentralization common 

factor can explain 41% of the variability of the medium-term 

compliance unit-cost. (Table 8, p. 96, analysis no. 20) 

Thus at least one aspect of compliance unit-cost is related 

to the degree of decentralization. This directly supports 

the unit-cost research hypothesis and contradicts the null 

hypothesis. 

25 For regression of VAROOOOl, n = 26, beta= -.54/-.93/.56 
(respectively for population et al., small area/high income, 
socio-economic), R2 = .52, F = 7.90, sig T = .0009. 
26 For regression of VAR00002 (dependent) and co-location 
common factor (independent), n = 26, beta= .64, R2 = .41, F 
= 16.44, sig T = .0005. 
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Summary of Results Applied to Model 

Application of the beta coefficients from the multiple 

regressions to the original model gave the results shown in 

Figure 9. These betas should not be viewed as path 

coefficients as all the causality requirements for a valid 

path analysis cannot be met, but they are adequate for the 

purposes of this study to show observed relative 

contributions. Only significant relationships (p ~ .05) 

appear. Examination of the model with beta coefficients 

reveals that exogenous factors might, if directional and 

causal information were available, account for nearly all 

the causality in the model and shows the small number of 

significant relationships with the decentralization 

variables. These three relationships are highly 

interesting, however, given the paucity of comparable 

results in previous studies. Relationships were found 

between the co-location decentralization variable and 

innovation (an inverse relationship), between co-location 

and the processing time for major permits (a direct 

relationship), and between high skill/high responsibility 

and percentage of expired permits (an inverse relationship). 

These findings may indicate that a more decentralized agency 

would be expected to exhibit slower permit processing, less 

innovation, and a lower number of expired permits. 
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Validity: 

Validity of the survey instrument was evaluated as to 

face validity by the experts on the advisory panel. In 

addition, PCA results were also used to evaluate degree of 

intercorrelation of variables from the questionnaires. 

Principal component analysis results for each model box in 

which there were both questionnaire and other-source 

variables indicate no difference between 39-state sample 

results from the questionnaire and similar or parallel 

results from the 50-state sources (EPA FOIA and reference 

books). The only significant deviation from this occurs in 

the effectiveness PCA in which the states' estimates of 

public opinion of program effectiveness (ABSPUB) grouped in 

the short-term/long-term common factor (Box 5_1), but the 

states' estimates of absolute compliance (ABSMAJ) and 

successes with instream water quality (ABSWQ) were from this 

common factor. This implies that the public's evaluation of 

a state's program is more valid than the state's own 

estimate, but these three variables were viewed from the 

beginning as highly aggressive reaches for elusive data. 

All other variables appear to have acceptable validity. 

This is supported by the face validity opinions of the 

advisory panel and the responding state officials. 
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Summary 

Questionnaires were returned by 39 states (a 78% return) 

and two EPA regional offices. States from all parts of the 

country and all degrees of decentralization replied. Data 

gaps in general were manageable and pre-empted generalizable 

conclusions in relatively few sub-analyses that are noted. 

Usable common factors were extracted from exogenous, 

structural/decentralization, and effectiveness/compliance 

groups of variables. All common factors were identifiable. 

Multiple regressions were run for combinations of the common 

factors and, for the intervening and efficiency groups, 

individual variables to test the six research hypotheses. 

Standardized beta coefficients from these analyses have been 

applied to the model to indicate possible causality. 

Significant relationships exist between decentralization and 

two efficiency variables (processing times for major NPDES 

permits and percentage of expired permits) and one 

intervening variable (success at program simplification as a 

proxy for innovation); all other relationships involved only 

exogenous independent variables. 

The medium-term compliance unit-cost is related to the 

co-location common factor for decentralization: that is, 

decentralized programs give higher compliance per dollar 

spent. This directly supports the unit-cost research 

hypothesis and contradicts the null hypothesis. 
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In addition, detailed case studies based on face-to-face 

interviews in California, Kansas, Maryland, Nevada, and 

North Carolina revealed a number of internal adjustments 

developed in each state to optimize their program's 

efficiency or effectiveness. 
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CHAPTER 4 

CASE STUDIES AND QUALITATIVE RESULTS 

Introduction to Case Studies 

In the original planning for this research, I decided to 

do three to five case studies as a safety net in case the 

data for the primary quantitative analysis were inadequate 

or otherwise unusable. As the survey evolved, I saw that 

extraordinary structural and procedural adaptations--

internal adjustments--had apparently occurred in nearly 

every state. At this point the case studies became more 

than a qualitative safety net--they became the means of 

identifying and describing these key internal adjustments 

that seem to have modified the theoretically expected 

results favoring decentralization into a pattern of 

converging outcomes. In each case study, I sought to find 

and explore concrete examples of the programmatic issues 

facing the state, sample solutions and partial solutions 

worked out by the state, the role of EPA mandates and 

guidance, and the role of policy differences among EPA 

regions. In each case I have attempted to relate these 

findings to the statistical results of the 39-state 

quantitative study. 

Primarily for logistic reasons, I set the number of case 

studies at five. I picked the five on the basis of the most 

extreme or unusual organizational data included in their 
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questionnaires or in other subsequent contacts: California 

for its extreme decentralization and its apparently 

documented serious problems with consistency among its 

regions; Kansas for its domination by large-scale animal 

operations with discharge permits; Maryland for its extreme 

centralization and advanced compliance tracking data system; 

Nevada for its extreme centralization and large area; and 

North Carolina as the most populous strongly centralized 

state and for its basinwide permitting approach. These 

simplistic reasons for choosing the five states, as will be 

seen, greatly underestimated the richness of the resources I 

found in each case study. 

In reality, every state offers comparable riches to 

study. I would have liked to do case studies in at least 

seven other states that were experiencing unusual situations 

in late 1994. Indiana and Oregon are both coming off very 

difficult periods in the history of their NPDES agencies, 

with massive reorganizations being part of the recovery 

effort. Oregon is choosing to change to extreme 

decentralization while the similarly sized Indiana program 

is going even more centralized than before. Although both 

states cooperated extensively with the survey portion of 

this study, neither was willing to participate in another 

intrusive study. Pennsylvania is fascinating in its extreme 

decentralization with split chains of command--its regional 
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water offices answer administratively to a secretary-level 

state regional development agency and technically to the 

environmental agency. Virginia is moving from rather 

decentralized to extremely decentralized, but, as in Oregon 

and Indiana, the reorganization is still underway. 

Moreover, it is the agency in which I work. Washington has 

the most highly evolved system of written coordination--

treaties and memoranda of understanding--the regulates the 

interactions of its headquarters and regional activities, 

not just for water but also for the full spectrum of 

environmental issues and programs. Florida, becoming the 

newest fully delegated state on January 1, 1995, has had 22 

years' experience running a fully realized state permit 

program (including effluent limits} in almost exact parallel 

with an EPA NPDES program run from Region IV in Atlanta. 

Lastly, Mississippi has a minimalist program--i.e., one that 

is strictly limited to federal mandates--that is under the 

most severe fiscal pressure of any state surveyed. In 

addition, Mississippi's program is apparently unique in 

running the pretreatment programs for all its cities from 

state headquarters instead of through delegation to the 

cities. 

The purpose of the case studies--California, Kansas, 

Maryland, Nevada, and North Carolina--is to demonstrate 

internal adjustments in action; to prove that they are real, 
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significant, and dynamic; and to assay their importance in 

compliance outcomes in both qualitative and quantitative 

terms. 
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t d l 'f . 1 Case S u y 1: Ca 1 ornia 

Sometimes California's water quality program is half-

seriously described as being nine separate states. The 

degree of decentralization is nearly that great, with 

California being the second most decentralized of the 39 

states in this study. California might therefore be 

expected to show both the strengths and weaknesses of 

decentralization with greater clarity than elsewhere. Table 

10 summarizes California's key characteristics for this 

study, comparing them to U.S. averages. 

Examination of California's standardized2 scores on the 

common factors for decentralization and compliance indicates 

a decentralized state with high performance indicators. For 

decentralization, the co-location factor score is .42 and 

the high skill/high responsibility score is 2.83, the 

highest observed for any state. For compliance, the short-

term/long-term score is .85, the medium-term score is -.46, 

the very long-term score is .38, and the self-evaluation 

1 California case study visit was made on October 19-21, 
1994. Participants were Archie Matthews and John Youngerman 
(Division of Water Quality, Regulatory Branch), Jim Stafford 
(Division of Administrative Services), Ben Kor, John Hannum, 
and Kathleen Daly (Region 1), Bill Johnson and Jack Del 
Conte (Region 5), and Harold Singer, John Short, and Linda 
Elverum (Region 6). 
2 The SPSS factor analysis routines give PCA outcomes in 
terms of standardized factor scores with a mean of zero and 
a variance of one. (Norusis, Marija J., 1993a, "Factor 
Analysis" in SPSS for Windows Professional Statistics 
Release 6.0, Chicago: SPSS Inc., Chap. 2, pp. 47-49.) 
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score is 1.08. Since the efficiency common factors were 

rejected for having insufficient number of cases, the direct 

factors of interest have to be used directly; they are given 

as raw, non-standardized values. The processing time for 

major NPDES permits is 180 days (about average and equal to 

the statutory due date for applications for reissuance) and 

the percentage of expired permits is 39.4% (which is the 

highest of the major industrial states, rank 26 of 32). The 

only intervening variable significantly related to 

decentralization is the simplification proxy for innovation. 

Its raw value is 4.5 on a scale of o to 10. California's 

NPDES budget is $11.03 million (rank 1 of 38). These values 

have no gross inconsistencies with the model with beta 

coefficients. These key parameters appear in Table 3 and in 

Appendix c for California and the other 38 states in the 

study. 

Consistency is the biggest vulnerability of 

decentralized organizations. California was selected for a 

case study as combining extreme decentralization and 

extensive self-reported consistency problems. Starting from 

the viewpoint that California has consistency problems, the 

case study focused on the degree of consistency among the 

nine nearly autonomous regions3 and on existing or proposed 

3 Porter-Cologne Water Quality Control Act, effective 
January 1, 1994 with additions and amendments through 1993, 
ch. 4, articles 1-3. 
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Table 10. California State Profile 

Variable California U.S. Average Rank 

Area (sq. mi.) 156,299 70,829 3 
n=SO 

Population (1990) 29,760,016 4,962,059 1 
n=50 

Household Income (1990) $35,798 $29, 106 8 
n=50 

Cultural Diversity--Non- 38.9% 16.2% 2 
white Population (1990) n=50 

Agricultural Portion of 2.7% 3.3% 21.5(tie) 
Workforce (1990) n=50 

Age of Program (years) 21 15.7 1 
n=36 

Size of Staff 1037 114 n=34 1 

NPDES Budget (State and $11.036M $3.8M n=38 1 
Federal Funds) 
Major Permits 260 138 n=50 8 

Minor Permits 1389 1348 18 
n=50 

Other NPDES Permits 0 Not -
available 

Regional Off ices 9 4.6 n=39 4(tie) 
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tools and habits that can be used to enhance consistency 

statewide. Finally, the case study examined the validity of 

California's consistency problems. 

The point of departure is the analysis of present (1993-

4) consistency problems done as part of the external program 

review commissioned by the California Environmental 

Protection Agency. 4 The Regional Board Consistency Task 

Force found consistency problems in the areas of application 

and interpretation of state laws, administrative procedures, 

and science; dealing with issues that cross regional 

boundaries; new program implementation; enforcement 

schedules and penalties; and monitoring. The task force 

recommended the establishment of a new, high-profile Office 

of Statewide Consistency to attack these problems. 5 

At the outset, the California external review report led 

me to expect major consistency problems there. However, the 

consistency task force's report indicated numerous 

difficulties in the task force's dealings with the issue, 

resulting in a failure to reach a consensus on some issues. 6 

The task force report also lacked citations of any specific 

4 California State Water Resources Control Board, 1994, 
External Program Review Report of the state Water Resources 
Control Board and the Regional Water Quality Control Boards, 
Sect. II, pp. 1-1 - 1-26. Also known as "Regional Board 
Consistency Task Force Report. 
5 California state Water Resources Control Board, 1994, p. 
1-7. 
6 California state Water Resources Control Board, 1994, p. 
1-2. 
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problems or cases, or any reference to EPA guidance or other 

states. 

The state NPDES coordinator helped me chose three 

regional boards to represent small (Region 6, Lake Tahoe), 

medium (Region 1, Santa Rosa), and large (Region 5, 

Sacramento) regions. Table 11 compares these three regions 

and the entire state, and Figure 10 shows the regional 

locations and boundaries. 

The California case study comprised visits to the three 

selected regions and state headquarters in Sacramento as 

well as follow-up telephone calls. In each region I asked 

senior managers and permitting officers about the elements 

of program consistency: permitting procedures, limits, 

workloads, backlogs, limit calculations, compliance 

activities, and enforcement procedures. In the regions and 

at headquarters, I asked senior managers about the work 

split between regions and headquarters, the means and extent 

of intervention of headquarters into regions, budgeting, and 

enforcement. Short scripts were used in the five 

interviews, but the most useful information came from the 

general conversation that developed out of the formal 

questions. 

The basic picture that emerged in California is unique 

in the country. (Table 12) By state law California has nine 

regional water resources control boards that are nearly 
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Table 11. Case study Regions in California 

Lake Tahoe Santa Rosa Sacramento State 
Region 6 Region 1 Region 5 

SMALL MEDIUM LARGE 

Hydro logic East slope West slope Central At least 
Regime of Sierras, of coastal valley, to nine 

' to Great ranges, to San Joaquin distinct 
Basin, small Pacific delta, San regimes 

creeks, Ocean, Francisco 
highly abundant Bay, and 

seasonal rain and Pacific 
high stream Ocean 

flows 

Area ~sq 31,800 (est) 19,400 (est) 58,900 (est) 156,299 
mi) 

Populatwn 438,000 623,000 5,603,000 29,760,016 
(1990) (est) (est) (est) 

NPDES 3 major 15 major 50 major 260 major 
Permits 20 minor 61 minor 255 minor 1389 minor 

23 total 76 total 305 total 1649 total 

Employees 45.5 48 153 1037 

7 Rand-McNally, 1994, Commercial and Business Atlas. 
8 Rand-McNally, 1994. 
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Table 12. California Performance Indicators FY93 

Variable California U.S. Average Rank 
(n) 

Majors in Significant 4% 15% n=50 4(tie) 
Non Compliance 
Majors in Absolute 83% 49.1% 2 
Compliance (PCS) n=SO 

NPDES in Absolute 92% 78% n=36 3 
Compliance (State 
Estimate) 
Expired Permits at End 39.4% 22.7% n=32 26 
of FY93 
Cost/Permit~/Year $10,285 $4991 5 

n=36 

Employees/Permit 0.967 0.239 n=32 2 

Compliance 989 857 n=34 12 
Inspections/Year 
Compliance 0.92 0.92 12 
Inspections/Year/ Permit n=33 
(Major and Minor) 
Violators Returning to 85% 67% n=38 5. 5 ( 1-0-way 
Compliance <1 Year 
(State Estimate) 

Time Lag to Enforcement 4-6 months 4-6 months 
Action n=37 

9 Major and minor NPDES permits only; some other NPDES 
permits (e.g. stormwater) excluded. 
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autonomous. They are self-regulating in all NPDES program 

areas except budgeting, budget-related personnel actions 

(e.g., reductions-in-force), approval of basin plans, and 

appeals. Each region has a nine-person board appointed by 

the governor, with each member coming from a statutory 

defined constituency. The regional office director--called 

the Executive Officer (EO)--serves at the pleasure of the 

regional board and has full powers to fire, hire, promote, 

sign permits, take enforcement action, and direct planning 

and monitoring activities. Only in enforcement does 

headquarters intrude routinely into regional business: 

enforcement specialists (legal counsels) from headquarters 

are detailed to each region to assist in the implementation 

of the regional board's and the EO's enforcement decisions. 

Regional boards meet monthly and circulate meeting minutes 

with their details of permitting, planning, and enforcement 

actions to the other regions and headquarters. 

The most fundamental activity of the regions seems to be 

the preparation and maintenance of the basin plans. Since 

the regions are delineated primarily along river basin 

boundaries, each region usually has one basin plan that 

covers its entire territory. In California the basin plan 

includes stream classification, standards, beneficial uses, 

permitting strategies, and strategies for correcting water 

quality problems. The basis for computing permit effluent 
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limits is also included in the basin plan, in a form 

actually approaching a total maximum daily load (TMDL) . 

Once a basin plan is prepared by the regional staff, it goes 

through extensive public workshops and hearings before going 

to the regional board for approval. Finally, it must be 

approved by the state board before taking effect. 

With regards to NPDES, headquarters--the State Water 

Resources Control Board (SWRCB) and its staff--has four 

functions: {l) providing technical, legal, and legislative 

assistance to regions on request; (2) serving as banker--

i. e., budgeting and financial control; (3) hearing appeals; 

and (4) approving regional basin plans. The five SWRCB 

members are appointed by the governor and, unlike the 

appointed regional board members, are full-time state 

employees, acting jointly as chief executive officers of the 

agency and having separate areas of responsibility. Permits 

do not go to Sacramento for review except as part of a 

technical assistance request or an appeal. There are no 

positions labeled "program auditor" or its equivalent in any 

SWRCB organization charts; this means that intensive audits 

of regional permitting programs are not a consistency tool 

in California. 

The three regions studied all seem to share two 

programmatic characteristics that act to decrease workload 

pressure on permit-writers. Regions put very little 
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emphasis on reissuance of minor permits, at least as 

compared to the reissuance of majors or new issuances; this 

is the primary cause for California having 25.7% of all its 

NPDES permits expired without timely reissuance in 1993. 

EPA, it should be noted, puts essentially no emphasis on 

minor permits in measuring the performance of individual 

states or EPA regions. Other states exhibit this pattern. 

The regions urge permittees to a preferred technological 

approach. This preferred approach, seen most clearly in 

Region 6, is rapid infiltration basins or land application. 

Choosing either of these technologies means that the 

resulting facility is a no-discharge facility and therefore 

requires no NPDES permit. No overt incentives are offered 

to promote these facilities other than informal 

recommendations and the easier permitting path of non-NPDES 

permits in California. The preferred technology also 

assists in shallow aquifer and groundwater recharge, giving 

it technical as well as administrative benefits. 

Greater emphasis on the cost-benefit aspects of permits, 

regulations, and plans is emerging at all levels in 

California, but it has not yet been institutionalized beyond 

the statement in the Porter-Cologne law that "The 

principles, guidelines, and objectives shall be consistent 

with the state goal of providing a decent home and suitable 
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living environment for every Californian. 1110 The law also 

requires all state and regional policy decisions be made in 

consultation with local governments. 11 These provisions 

drive the regions towards consistency with some California 

socio-cultural norm, and this may reinforce any other 

factors promoting internal consistency. 

This bare-bones description of the California NPDES 

program contains the elements of their very strong de facto 

consistency program. Most states--e.g., Kansas, New York, 

North Carolina, or Virginia--focus great effort on checks 

and balances to preserve consistency. California over 25 

years has developed a potentially low-cost, passive program 

to do the same things even in the face of extreme 

decentralization. The keys are: (1) eliminating overlap 

between regional and headquarters functions so that lines of 

responsibility are clear within the organization and to the 

public and permittees; (2) third-party standing for appeals 

of all regional actions including permitting, planning, and 

enforcement; (3) fully staffed headquarters office to deal 

with appeals as they move from regional boards to the state 

board; and (4) frequent, regular topic- or process-centered 

meetings of staffers from all regions and headquarters. 

These meetings occur at all working levels and with 

10 Porter-Cologne Water Quality Control Act, § 13142, p. 4. 
11 Porter-Cologne, § 13144, p. 6. 

132 



remarkable frequency. For example, the executive officers 

meet monthly, regional NPDES coordinators meet every two 

months, and the boards and senior staff meet twice a year in 

work sessions. 

Does the California approach to consistency work? I 

examined each charge in the regional consistency task force 

report for evidence in regional and headquarters programs. 

California has not been sued for issues of multiregional or 

cross-boundary inconsistency. California, despite its very 

open-handed approach to public hearings and appeals, has a 

relatively small number of appeals compared to other states 

with third-party standing. Since appeals can be brought 

with equal ease by permittees, neighbors, or environmental 

groups, this small number of appeals seems to indicate that 

a good level of consistency has been achieved. 

From Region 2 (not a case study region) comes a new-to-

Calif ornia tool for more consistent enforcement. 12 That 

regional board has adopted a written enforcement policy to 

promote intra-regional consistency. All three study regions 

are aware of this document and are considering adopting it 

or something close to it. If this approach spreads to all 

or most of the nine regions, it will increase the level of 

consistency in the now-vulnerable area of enforcement; 

12 California Regional Water Quality Control Board, San 
Francisco Bay Region, 1994, Enforcement Policy, Oakland: 
SWRCB, 46 pp. 
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headquarters seeks to promote this outcome. 

Despite being highly decentralized, California uses the 

highest number of control mechanisms of any of the 

decentralized states, reporting ten used "often."13 The 

frequent statewide topical meetings and reports account for 

much of this apparent anomaly, as does California's highly 

evolved personnel system. 

One task force charge, however, could not be resolved by 

this study: whether California's heavy dependence in some 

regions on prior facility performance in setting effluent 

limits in new permits leads to inconsistent limits within 

and between regions. In investigating this issue, I did 

discover that the regions in California differ significantly 

in the way they apply the contents of their basin plans to 

the limits in specific permits. This is certainly a 

worrisome potential pathway for consistency problems. 

As a strongly decentralized program, how is California 

doing overall? Table 10 shows California's program in 

comparison with national averages. In the areas closely 

tracked by EPA, California does very well, holding 

Significant Non-Compliance (SNC) of major permittees to 4%. 

Other areas have received less emphasis by the state but are 

nevertheless better than average. 

13 See questionnaire item 13, Appendix A, and variable 
CONTROL in data table, Appendix C. 
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Program costs in California are very high, with the cost 

per permit per year equal to $10,285 in 1993. The 

California program involves a very high level of service and 

a concomitant high level of staffing. California is also a 

high-salary, high-cost-of-living state. In an era when 

flatter organizations are popular, the California 

headquarters and regional off ices are still steeply 

pyramidal, thereby adding more to specific costs. The 

California program faces into a period of financial 

retrenchment. The headquarters' budgeting power, which has 

b d t . fl . 1 14 never een use o coerce or in uence regiona programs, 

will now be asserted strongly to direct reductions-in-force. 

Even here, however, the intention is to leave the final 

choices to the EOs in the regions. 

Overall, California's "nine separate states" seem to 

show greater inconsistency than the regions within any other 

single state but less variability than between any pair of 

states. Mechanisms such as third-party standing for appeals 

and frequent statewide staff meetings in functional areas 

seem to limit inconsistency to an acceptable degree. 

Nevertheless, consistency remains a major concern for states 

considering increased decentralization. 

14 View shared by both regional office and headquarters 
informants. 
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Case Study £.;_ 
15 Kansas 

The Kansas Department of Health and Environment (KDHE) 

has its NPDES program divided geographically into six nearly 

equal-sized regions as shown in Figure 11. Most of the 

state's people live in the Northeast and South Central 

Regions. The dominating characteristics of the state's 

geography and hydrology are the related clines of annual 

r~infall (from 35+" in the east to 17" in the west) and net 

annual evaporation (from 15-20" in the east to over 50" in 

the west). Large industries and large municipal wastewater 

facilities are generally where the people are. 

Intensive animal operations for cattle, swine, and poultry 

occur throughout the state, but the largest facilities are 

in the far west. Kansas is unusual among states in having 

so many animal operations with discharge (KPDES 16 ) permits. 

Mostly concentrated in the western third of the state, these 

animal operations make up about 40% of KPDES permits. In 

Kansas, as in many other states, many animal operations 

operate under state no-discharge permits for managing animal 

15 Kansas case study visit was made on October 6-7, 1994. 
Participants were Karl Mueldener, Ed Dillingham, Bennie 
Finger, Larry G. Hess, Donald Carlson, and Jeanne Woodard 
(Bureau of Water), Ron Fox (Bureau of District Operations), 
and Carl Lee (Northeast Region). 
16 KPDES means Kansas Pollutant Discharge Elimination 
system. Most states use their own monograms in the NPDES 
program, hence KPDES for Kansas and MPDES for Maryland. 
Permit numbers everywhere use the two-letter state 
abbreviations as their first two digits, e.g. KS0023456. 
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wastes. Since my experience in North Carolina and Virginia 

has been that animal operations present special permitting 

problems and demands on regional offices, I expected to see 

an extreme case of this in Kansas and originally designed 

the Kansas case study to examine it. 

Kansas' standardized scores on the common factors for 

decentralization and compliance indicate a somewhat 

centralized state with mixed performance indicators. For 

decentralization, the co-location factor score is .33 and 

the high skill/high responsibility score is -.56 indicating 

a mixture of decentralized and centralized traits when 

compared to the other case study states. For compliance, no 

common factor scores could be computed for Kansas because of 

missing data and the listwise deletion rule used in the PCA. 

Since the efficiency common factors were rejected for having 

insufficient number of cases, the direct factors of 

interest are given directly as raw, non-standardized values. 

The processing time for major NPDES permits is 283 days 

(among the longest reported) and the percentage of expired 

permits is 6.8% (a little better than average, rank 10 of 

32). The only intervening variable significantly related to 

decentralization is the simplification proxy for innovation. 

Its raw value is 2.5 on a scale of O to 10. Kansas' budget 

for NPDES activities in FY93 was $2.1 million (rank 21 of 

39). These values have no gross inconsistencies with the 
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model with beta coefficients. These key variables appear 

along with all other variables in Tables 13 and 14 for 

Kansas and Appendix C for all states. 

The case study involved a day of interviews with senior 

NPDES managers, the head of regional operations, and the 

entire staff of animal operations permitting. The second 

day I toured animal operations in the Northeast Region with 

an experienced, knowledgeable inspector. As in California, 

short scripts were used and the conversations allowed to 

wander to related issues. 

It quickly became clear that pressures from animal 

operation permittees were not a problem in Kansas. All six 

regions experience the pressures, and all six respond to 

them within the context of state law and policy without 

apparently distorting the program. The effect has been, 

however, to help cause a major reorganization of the Kansas 

NPDES program and of the entire Kansas Department of Health 

and Environment. Kansas is strongly and explicitly focused 

on prompt responsiveness to constituents, facilitating new 

investment, and prompt enforcement actions including 

penalties, and all three of these priorities show up in the 

new organizational design. 

The reorganization gives the district managers (i.e., 

regional directors) very wide latitude to anticipate and 

resolve problems locally. It also gives the Bureau of Water 
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Table 13. Kansas State Profile 

Variable Kansas U.S. Average Rank 
(n) 

Area (sq. mi.) 81,778 70,829 13 
n=50 

Population (1990) 2,477,574 4,962,059 32 
n=50 

Household Income (1990) $27,291 $29,106 31 
n=50 

Cultural Diversity--Non- 9.8% 16.2% 32 
white Population (1990) n=50 

Agricultural Portion of 4.6% 3.3% 7 
Workforce (1990) n=50 

Age of Program (years) 20 15.7 -
n=36 

Size of Staff 71 114 n=34 20 

NPDES Budget (State and $2.lM $3.8M n=38 2·1 
Federal Funds) 
Major Permits 57 138 n=50 38 

Minor Permits 904 1348 28 
n=50 

Regional Offices 6 4.6 n=39 10.5 

140 



Table 14. Kansas Performance Indicators FY93 

Variable Kansas U.S. Average Rank 
(n) 

Majors in Significant 23% 15% n=50 38.5 
Non Compliance 
Majors in Absolute 54.39% 49.1% 19 
Compliance (PCS) n=50 

All NPDES in Absolute 85% 78% n=36 6 
Compliance (State 
Estimate) 
Expired Permits at End 6.8% 22.7% n=32 10 
of FY93 
Cost/Permit/Year $2861 $4991 16 

n=36 

Employees/Permit 0.097 0.239 n=32 20 

Compliance 439 857 n=34 20 
Inspections/Year 
Compliance 0.60 0.92 21 
Inspections/Year/ Permit n=33 
(Major and Minor) 
Violators Returning to 75% 67% n=38 17.5 
Compliance <1 Year 
(State Estimate} 
Time Lag to Enforcement 2-3 months 4-6 months -
Action n=37 
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headquarters very strong technical control over those parts 

of permitting as well as inspections and technical 

assistance that take place in the regions. Some functions--

water quality modeling, permit writing, and enforcement--

remain highly centralized. There is a trend towards doing 

more of permit development in the regions, but this is new 

and barely beginning. The extraordinarily low number of 

control mechanisms17 reported (three) reflect the extent of 

the decentralization of authority to the district managers 

and the strong historic role of mutual respect and trust 

operating in the water program. 

The new organization is designed to meet political 

demands for greater local responsiveness and internal needs 

for greater consistency. The organizational technique used 

is a matrix in which line reporting is highly decentralized 

and technical control is highly centralized. The overall 

effect is an agency that, at least for water quality 

permitting, seems to be just to the centralized side of the 

midpoint of the decentralization-centralization continuum, 

but which also has many of the earmarks of both extremely 

decentralized and centralized organizations. In individual 

terms, a Kansas regional office employee will feel both the 

freedom of decentralization and the pull of centralizing 

17 See questionnaire item 13, Appendix A, and data for 
variable CONTROL in Appendix C. 
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checks and balances. It is too soon to evaluate the effects 

of this arrangement, and this study's quantitative data from 

Kansas still represent its former more centralized 

organization. 

In Kansas, beyond the pressures that brought on the 

recent reorganization, there seems to be very little concern 

for consistency however defined so long as the horizon of 

EPA's concern is not breached. The emphasis is on 

timeliness of new permit issuance and on promptness of 

enforcement actions, and enforcement promptness is seen as 

the essential key to promoting compliance. This emphasis 

makes level of service the primary working definition of 

consistency, and by this standard Kansas achieves high 

consistency. 

Kansas shares two programmatic adjustments with 

California. Little or no emphasis is placed on reissuing 

minor permits, but this has resulted in only 5% expired 

permits in Kansas. Kansas also puts great emphasis on a 

preferred wastewater treatment technology--in this case, 

lagoons. Lagoons account for about 70% of the facilities in 

Kansas. I did not investigate the overt and hidden 

incentives for lagoons that permit-seekers are given, but 

they might include quicker permitting and simpler 

applications. Incentives definitely include simpler 

construction, lower operating costs, and lower self-
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monitoring costs. This approach works because suitable 

geology and cheap land allow lagoons that all exceed 120 

days' detention time. 18 This, combined with the net annual 

evaporation rates in Kansas, insures that there is excellent 

treatment within the lagoon and hardly ever a discharge. 

Since the lagoons potentially discharge, they require NPDES 

permits. The Bureau of Water is so confident of the 

lagoon's not discharging that they do not even require 

disinfection and dechlorination on these facilities. This 

explains the lower operating and self-monitoring costs of 

lagoons. It should also give outstanding compliance 

performance, but this could not be determined reliably from 

EPA Permit Compliance system (PCS) data as nearly all the 

lagoons are minors. The lagoon technology strategy is a 

classic example of optimizing multiple goals: workload 

management, responsiveness to constituent needs, cost 

control, compliance, and environmental protection. 

In Kansas the water quality staff strongly believes in 

prompt enforcement actions as the main tool to maintain 

compliance. The standard is to move from the detection of a 

violation to the initiation of an enforcement action 

(usually with penalty) within two weeks. This goal is 

thoroughly known and appears to be followed despite the 

18 Detention time is computed as lagoon volume divided by 
inflow rate. 
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uncertainties introduced by the reorganization. This shared 

sense of urgency is reflected in Kansas' relatively short 

(2-3 months) lag in enforcement; this is considerably 

shorter than most states. It is not reflected in the SNC 

rate for majors in Kansas (23% in 1993) but may be operating 

in the better than average absolute compliance rate for 

majors (56%). 
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Case Study }_;_ 19 Maryland 

Maryland is a small state with difficult geography, 

being bisected by Chesapeake Bay and pinched in the west. 

Maryland has chosen a highly centralized program with two 

small satellite offices in the eastern shore and far west to 

solve the time and distance problems of, primarily, 

inspectors. The most unusual aspect of the Maryland program 

revealed in its questionnaire was its computerized 

compliance tracking database system that, along with dealing 

with all the usual variables, can be used to track the fate 

of compliance problems. Table 15 profiles Maryland's 

demographic characteristics, and Table 16 summarizes the 

performance of its NPDES program. 

Maryland's standardized scores on the common factors for 

decentralization and compliance indicate a centralized state 

with very high performance indicators. For 

decentralization, the co-location factor score is -.08 and 

the high skill/high responsibility score is -.69. For 

compliance, the short-term/long-term score is .06, the 

medium-term score is -.68, the very long-term score is 3.99, 

and the self-evaluation score is -.24. Since the efficiency 

common factors were rejected for having insufficient number 

19 Maryland case study visit was made on November 14, 1994. 
Participants were Paul Stoner and Ming Jiang (Enforcement 
Division). Marie Halka (Program Development & Finance) 
contributed via follow-up telephone calls concerning the 
questionnaire and the case study visit. 
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Table 15. Maryland State Profile 

Variable Maryland u.s. Average Rank 
(n) 

Area (sq. mi.) 9,837 70,829 42 
n::50 

Population (1990) 4,781,468 4,962,059 19 
n::50 

Household Income (1990) $39,386 $29,106 3 
n::50 

Cultural Diversity--Non- 29% 16.2% 4 
white Population (1990) n::50 

Agricultural Portion of 1.4% 3.3% 35 
Workforce (1990) n=50 

Age of Program (years) 20 15.7 -
n=36 

Size of Staff 88.5 114 n=34 19 

NPDES Budget (State and $3.851M $3.BM n=38 14 
Federal Funds) 
Major Permits 96 138 n=50 29 

Minor Permits 901 1348 28 
n=50 

Regional Off ices 0 4.6 n=39 -
(2 satellite 

offices) 
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Table 16. Maryland Performance Indicators FY93 

Variable Maryland U.S. Average Rank 
(n) 

Majors in Significant 6% 15% n=50 8 
Non Compliance 
Majors in Absolute 67% 49.1% 10 
Compliance (PCS) n=50 

All NPDES in Absolute 85% 78% n=36 6 
Compliance (State 
Estimate) 
Expired Permits at End Unknown 22.7% n=32 Unknown 
of FY93 
Cost/Permit/Year $3863 $4991 14 

n=36 

Employees/Permit 0.089 0.239 n=32 23 

Compliance 1956 857 n=34 4 
Inspections/Year 
Compliance 1.96 0.92 5 
Inspections/Year/ Permit n=33 
(Major and Minor) 
Violators Returning to 85% 67% n=38 5.5 (10-
Compliance <l Year way tie 
(State Estimate) for 1st) 

Time Lag to Enforcement 4-6 months 4-6 months -
Action n=37 
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of cases, the direct factors of interest have to be used 

directly; they are given as raw, non-standardized values 

with ranks to facilitate comparison. The processing time 

for major NPDES permits is 180 days (the standard regulatory 

requirement) and the percentage of expired permits was not 

reported by Maryland but can be estimated at 28% from EPA 

data. The only intervening variable significantly related 

to decentralization is the simplification proxy for 

innovation. Its raw value is 3.5 on a scale of O to 10. 

Maryland's total NPDES budget was $3.85 million (rank 14 of 

38). These values have no gross inconsistencies with the 

model with beta coefficients. 

Maryland's NPDES program is very highly centralized, 

with all functions except some limited classes of 

inspections and outreach being done from headquarters in 

Baltimore. The water staff in headquarters in each major 

program area has three groups that, were they located away 

from Baltimore, would look like regional offices for the 

western, central, and eastern parts of the state. Figure 12 

shows the geographical areas of responsibility. 

Maryland had outstanding compliance results in 1993, 

with only 6% of major permittees in SNC and with absolute 

compliance rates of 94% for minors and 67% for majors. In 

the questionnaire response and in follow-up telephone calls, 

the Maryland staff indicated that their superior 
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comprehensive compliance data tracking database system 

accounted for much of this success. The primary focus of 

the Maryland case study was on the effects of this 

compliance database, with the decentralization issue being 

the predicted higher information costs of a centralized 

program like Maryland. 

The primary questions concerned the cost-effectiveness 

of Maryland's information system and whether Maryland is 

turning one of the predicted weaknesses of a centralized 

system into a strength. 

The case study, as narrowly focused on the data system, 

involved only the two persons most directly responsible for 

the NPDES enforcement and compliance databases and programs. 

Despite the close focus, the interviews found numerous 

characteristics in the Maryland program that also contribute 

to its success. This is not surprising since the compliance 

function brings together all parts of the NPDES program and 

the enforcement function mostly looks at the program's 

failures and other suboptimal results. 

Maryland's NPDES compliance data system is outstanding, 

but, in itself, is no more special than its neighbors in New 

Jersey, North Carolina, Pennsylvania, and Virginia. Using 
20 Oracle and Structured Query Language (SQL}, the 

20 All water compliance and enforcement databases are in 
oracle and are on the same network which is all-Oracle. A 
second network has many types of database software, but 
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enforcement group created and maintains it. Their sense of 

ownership accounts for its high quality and frequency of 

use. What makes the Maryland system special is a second-

level, highly flexible database system also using Oracle and 

SQL. One particularly fine feature of the system is the 

capability to define column names at the start of a query. 

This obviates the usual need of forcing all databases into 

standardized formats. This greatly facilitates assimilation 

of new or newly discovered databases into the general 

system. Application of geographic information system 

applications has not occurred for compliance or enforcement 

systems in Maryland. 

The combination of sophisticated, high-powered database 

capabilities maintained by the department and efficient, 

well-maintained topic-specific databases for areas such as 

compliance and enforcement give powerful management and 

analytical tool. However, I could find no evidence that 

this tool is yet being used to define, test, and target more 

effective compliance and enforcement actions. I did see a 

convincing application of the Oracle system that showed that 

such applications are readily do-able, but this may require 

some organizational change to exploit the processed 

their files need to be transformed before being usable in 
the Oracle network. 
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information. 

Examination of the databases revealed that Maryland--by 

policy--allows no compliance schedules in permits. 

Compliance schedules give a facility time to upgrade or 

expand a facility to meet final effluent limits. In 

Maryland such schedules are the exclusive province of 

enforcement actions such as administrative and judicial 

orders and decrees. Compliance rates benefit from this in 

several ways. Potentially conflicting or confusing permit 

and order schedules are avoided. Schedule tracking and 

compliance determination stay firmly linked to enforcement, 

and the error sources of split responsibility for tracking 

are avoided. This isolates the often time-consuming 

negotiations from the time-sensitive permit-issuance 

process. Moreover, having fewer different staff members 

write schedules produces a stronger consistency of style and 

corporate memory of successful solutions. 

The geographical basis of the organization of 

inspectors--although all are centrally located--promotes 

regional consistency. It allows productive specialization 

in such areas as animal operations and stormwater runoff. 

Most significantly, it ensures that the same inspector 

frequently returns to problem sites, a method known to 

promote efforts to return to compliance. 

As seen in California and North Carolina, states 
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generally place enforcement activities high (i.e., near the 

executive director or board) in their organization. 

Maryland, on the other hand, places enforcement and 

compliance activities low in organization and grouped with 

inspectors. This expands the sense of ownership of the 

compliance database, eases the flow in information from 

inspection reports, speeds the execution of enforcement 

actions, and keeps the enforcement manager in very close 

contact with emerging issues throughout the state. 

Maryland is over 95% covered by the Chesapeake Bay 

Program, a high-dollar, high-visibility, high-intensity 

effort at water quality improvement, a program with the 

nature of a special-overlay district. The overall NPDES 

program has undoubtedly been affected, with the most obvious 

examples being nutrient controls on municipal wastewater 

treatment plants and accelerated construction grants and 

loans. New, advanced plants typically have higher 

compliance rates with effluent limits, and this appears to 

be the case in Maryland. The Chesapeake Bay Program also 

heightens morale throughout the staff, thereby having 

further beneficial effects on program performance. It would 

be interesting to know how these effects compare with 

Virginia and Pennsylvania in which the Chesapeake Bay 

Program is a relatively smaller part of each state's overall 

program, covering only a smaller portion of the states. It 
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would also be interesting to study the effects on Maryland 

of the eventual end of the Chesapeake Bay Program. 

I found no database panacea in Maryland, but I did find 

a number of factors that help explain their superior 

results: extensive use of existing databases; appropriate 

organizational structure; predictability; isolation of 

compliance schedules from permits; and the beneficial side-

effects of the Chesapeake Bay Program. 
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Case Study 4: Nevada21 

Nevada came into the case studies as a highly 

centralized state with extraordinary problems of distance 

and time to cover a relatively small number of permitted 

facilities in a very large state. As such, Nevada should be 

the extreme test of Fesler's theories of the effects of area 

on function and organization. The goal of the Nevada case 

study was to identify and evaluate the internal adjustments 

it has made to compensate for these realities of size, 

number, and costs. Nevada stands by proxy for both the 

small-area, small-population, highly centralized states in 

the east and other large, small-population states of the 

west and upper plains. 

Consideration of Nevada's standardized scores on the 

common factors for decentralization and compliance indicates 

a centralized state with mixed performance indicators. For 

decentralization, the co-location factor score is -.80 and 

the high skill/high responsibility score is -.15. For 

compliance, the short-term/long-term score is .46, the 

medium-term score is -.47, the very long-term score is -.86, 

and the self-evaluation score is -.32. Since the efficiency 

common factors were rejected for having insufficient number 

21 Nevada case study visit was made on October 21, 1994. 
Participants were Adele Basham (Bureau of Water Quality 
Planning) and Leo Drozdoff (Bureau of Water Pollution 
Control). 
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of cases, the factors of interest have to be used directly 

as raw, non-standardized values. The processing time for 

major NPDES permits is 180 days (the statutory standard) and 

the percentage of expired permits is 15.6% (rank 17 of 32). 

The only intervening variable significantly related to 

decentralization is the simplification proxy for innovation. 

Its raw value is 7.5, one of the highest self-appraisals 

reported. Nevada's NPDES budget is $2.5 million (rank 17 of 

38). These values have no gross inconsistencies with the 

model. All variables used in the study appear in Appendix 

c, and key variables for Nevada are in Tables 17 and 18. 

Nevada is very highly centralized, having all functions 

located in headquarters in Carson City except for two 

persons in Las Vegas who perform narrowly specified duties. 

The Nevada organization has the common groupings around 

permit writing, planning, and enforcement. The extreme 

centralization is matched by the tight controls exerted, 

with headquarters reporting use of 14 control mechanisms 

often. 22 

Nevada has much in common with the California program in 

terms of internal adjustments: de-emphasis of reissuing 

minors; preferred technology; and deflection of facilities 

into no-discharge state permits. These similarities may 

22 See questionnaire item 13, Appendix A, and data for 
variable CONTROL in Appendix C. 
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Table 17. Nevada State Profile 

Variable Nevada U.S. Average Rank 
(n) 

Area (sq. mi.) 109,894 70,829 6 
n=50 

Population (1990) 1,201,833 4,962,059 39 
n=50 

Household Income (1990) $31, 011 $29,106 12 
n=50 

Cultural Diversity--Non- 15. 7% 16.2% 28 
white Population (1990) n=50 

Agricultural Portion of 1.6% 3.3% 34 
Workforce (1990) n=50 

Age of Program (years) 19 15.7 -
n=36 

Size of Staff 29 114 n=34 29 

NPDES Budget (State and $2.5M $3.8M n=38 H 
Federal Funds) 
Major Permits 10 138 n=50 50 

Minor Permits 106 1348 47 
n=50 

Regional Offices 0 4.6 n=39 26.5 

(l satellite 
office) 

Staff Decentralization 9% 27.1% 26 
n=39 

Functional 9% 29.7% 27 
Decentralization n=39 
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Table 18. Nevada Performance Standards FY93 

Variable Nevada U.S. Average Rank 
(n) 

Majors in Significant 11% 15% n=50 13.5 
Non Compliance 
Majors in Absolute 20.0% 49.1% 45 
Compliance (PCS) n=50 

NPDES in Absolute 75% 78% n=36 20.5 
Compliance (State 
Estimate) 
Expired Permits at End 15.6% 22.7% 17 
of FY93 
Cost/Permit/Year $26,042 $4991 1 

n=36 

Employees/Permit 0.302 0.239 n=32 6 

Compliance 60 897 n=33 4 
Inspections/Year 
Compliance 0.62 0.92 20 
Inspections/Year/ Permit n=33 
(Mai or and Minor) 
Violators Returning to 50% 67% n=38 34 
Compliance <l Year 
(State Estimate) 
Time Lag to Enforcement 4-6 months 4-6 months -
Action n=37 
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indicate some effect of EPA Region IX's policies and 

interactions; however, examination of the questionnaires 

from the other two states in this region--Arizona and 

Hawaii--did not support or deny this conjecture. 

Nevada and California also share very high costs per 

permit per year, both well above the national average. 

Along with the reasons found in the California case study 

above, the Nevada data imply strongly that this high 

specific cost may be partially the result of the success of 

the policy of deflecting facilities into no-discharge 

designs and permits. If the simple, low-time-demand, low-

expertise-demand cases are removed, then the remaining cases 

are the more complex or controversial cases that require 

much higher commitment of staff resources for permitting, 

compliance, and enforcement activities. Internal 

adjustments as a class of activities may not always be cost-

free, or their benefits may not always show up as budgetary 

gain. The rapid infiltration and land application systems 

in Nevada and California are undoubtedly highly popular with 

their owners as a result of their low operating cost and 

reduced regulatory hassles. This translates almost directly 

into public good will and indirectly into legislative 

support. 

Reducing the number of facilities and the frequency of 

inspections is a partial answer to Fesler. Nevada also has 
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two other internal adjustments that probably have even 

greater effects. Nevada outsources its program of technical 

assistance and operator training, hiring consultant firms on 

one-year contracts at an approximate annual cost of 

$100,000. This is perhaps half what maintaining the same 

capabilities in-house would cost. Goals, objectives, 

schedules, and contingency procedures are included in the 

annual request for proposal. The Nevada Division of 

Environmental Protection (NDEP) reports great satisfaction 

with the program on all sides. Compliance inspections of 

all small and minor NPDES facilities are contracted out to 

local health departments. In return for annual fees based 

on the number of permittees in each jurisdiction, health 

inspectors perform recurring and for-cause inspections and 

submit reports to Carson City. For enforcement purposes, 

these reports are treated as being equal to those produced 

by NDEP inspectors. This creates an annual saving that I 

estimate at 40-50% of the cost if NDEP inspectors covered 

these facilities from Carson City or from nonexistent 

regional offices. It also is part of the basis of an 

outstanding working relationship between NDEP and the state 

health department, and such relationships are rare in other 

states. 
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Case Study 5: North Carolina23 

North Carolina is the most populous responding state 

that is highly centralized. The most unusual facet of its 

NPDES program is the way the Division of Environmental 

Management (NCDEM) has exploited centralization to maximize 

the integration of basin plans, total maximum daily loads 

(TMDL), and permitting. North Carolina reports the second 

highest number of control mechanisms in frequent use (15), 24 

clearly reflecting the command and control nature of the 

program. Table 19 profiles North Carolina's general 

characteristics, and Table 20 presents key performance 

indicators for FY93. 

North Carolina's standardized scores on the common 

factors for decentralization and compliance indicate a 

centralized state with very high performance indicators. 

For decentralization, the co-location factor score is 1.10 

and the high skill/high responsibility score is -.70. For 

compliance, the short-term/long-term score is .32, the 

medium-term score is .43, the very long-term score is .so, 
and the self-evaluation score is .90. Since the efficiency 

common factors were rejected for having insufficient number 

23 North Carolina case study was done on November 11, 1994. 
Participants were Steve Tedder (Chief, Water Quality 
Section) and Don Safrit (Head, Water Quality Technical 
Support Branch). 
24 See questionnaire item 13, Appendix A, and data for 
variable CONTROL in Appendix c. 
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Table 19. North Carolina State Profile 

Variable North Carolina u. s. Average Rank 
(n) 

Area (sq. mi.) 48,843 70,829 25 
n=50 

Population (1990) 6,628,637 4,962,059 10 
n=50 

Household Income (1990) $26,647 $29,106 27 
n=50 

Cultural Diversity--Non- 24.4% 16.2% 9 
white Population (1990) n=50 

Agricultural Portion of 2.6% 3.3% 23 
Workforce (1990) n=50 

Age of Program (years) 19 15.7 -
n=36 

Size of staff 220 114 n=34 6 

NPDES Budget (State and $3.6M $3.8M n=38 16 
Federal Funds) 
Major Permits 226 138 n=50 9 

Minor Permits 1529 1348 15 
n=50 

Regional Off ices 7 4.6 n=39 6 
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Table 20. North Carolina Performance Indicators FY93 

Variable North Carolina U.S. Average Rank 
(n) 

Majors in Significant 10% 15% n=50 12 
Non Compliance 
Majors in Absolute 76.6% 49.1% 5 
Compliance (PCS) n=50 

NPDES in Absolute 85% 78% n=36 10.5 
Compliance (State 
Estimate) 
Expired Permits at End 8.7% 22.7% n=32 11 
of FY93 
Cost/Permit/Year $2559 $4991 22 

n=36 

Employees/Permit 0.156 0.239 n=32 12 

Compliance 1208 897 n=33 9 
Inspections/Year 
Compliance 0.86 0.92 13 
Inspections/Year/ Permit n=33 
(Major and Minor) 
Violators Returning to 85% 67% n=38 5.5 (10-
Compliance <l Year way tie) 
(State Estimate) 
Time Lag to Enforcement 4-6 months 4-6 months -
Action n=37 
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of cases, the direct factors of interest have to be used 

directly; they are given as raw, non-standardized values. 

The processing time for major NPDES permits is 300 days (the 

second longest period reported) and the percentage of 

expired permits is 8.7% (rank 11 of 32). The only 

intervening variable significantly related to 

decentralization is the simplification proxy for innovation. 

Its raw value is 8 on a scale of o to 10. These values have 

no gross inconsistencies with the model. 

North Carolina has done something that only a highly 

centralized NPDES program could do. It has synchronized the 

expiration dates of the permits in each of the 17 river 

basins in the state (Figure 13), juggling the scheduling of 

the basins so that the total number of permits being 

processed in any single year is almost exactly 20% (600) of 

the total number (3000). North Carolina views renewals of 

minor permits as the baseload, using only them to balance 

the annual workloads; major permit renewals are viewed as 

singular events that work into the averaged workload based 

on minor permits without problem. The emphasis is on permit 

renewals: issuance of new permits involves relatively 

little staff time compared to renewals. In a strongly 

decentralized state with permit writing done in the regional 

offices, the basinwide approach would be hellish. Some 

years would have impossible workloads whereas others would 
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Figure 13. North Carolina Regional Office and River Basin 

Boundaries 
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have few permits expiring. Regional offices rarely match 

river basin boundaries--California being the extraordinary 

exception--so there would be problems in coordinating 

modeling, water-quality-based effluent limits, issuance 

dates, and public hearings across regional lines. Since all 

these functions take place at headquarters in Raleigh, 

shifting personnel resources from basin to basin involves no 

problems. In the five years since the basinwide approach 

began, North Carolina has achieved full synchronization and 

workload balancing. 25 

It is easy to be seduced by the high-concept 

synchronization of permit issuances and reissuances by river 

basins, and it is easy to overlook the truly remarkable part 

of the program. The key to the basinwide approach is 

strong, complete basin plans. Formerly rather insipid, 

North Carolina's basin plans under the basinwide approach 

have become more complete and useful, including prior 

determinations of the key factors in permitting and facility 

siting such as water-quality-based limits, flows, stream 

classifications, instream standards, and ambient quality 

data. Water quality-based effluent limits--where justified 

by instream conditions--are specified for stretches of the 

river or stream. Any facility getting a permit in that 

25 N.C. Division of Environmental Management, Water Quality 
Section, 1994a-c, memos from July and November 1994 are 
representative status reports. 
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stretch gets those limits. Wasteload allocations are done 

individually for facilities except clustered facilities are 

done together. North Carolina uses this management 

strategies approach in place of a TMDL26 that the state has 

always resisted doing because they are impossible to do 

fairly and accurately. No overall benefits in terms of 

increased permissible loadings have been achieved, but this 

was never a goal of the program in North Carolina. 

The basin plans contain all information formerly 

published in the triennial review of standards and the 

biennial review of instream water quality (303e and 305b 

reports) . An advantage apparently gained by North Carolina 

is having the frequency of these reports, now replaced by 

the basin plans, reduced to once per five years, the 

interval for updating the basin plans to support the next 

round of permit reissuance. Basin plan updates and permit 

reissuance plans come together in a staggered five-year 

workplan that spreads the planning and stream monitoring 
27 workload evenly. 

Originally, the expectation was that the basinwide 

approach would put an impossible strain on the inspectors 

who are based in the regional offices. This has not 

happened, apparently because of multiple types of 

26 Total maximum daily limit, TMDL. 
27 Steve Tedder (NCDEM} and Don Safrit (NCDEM), personal 
communications, November 21, 1994. 

168 



inspections allowing great flexibility at the regional level 

and long-range work-scheduling. 28 

This apparently radical reorganization of workflows 

required only one very minor legislative change: a 

provision that allows NCDEM to revoke any permit for which a 

reissuance application has not been received. 29 Revocation 

of inactive permits frees their wasteload allocations to be 

in the basinwide modeling and cut the noise level during the 

transition from "random" expirations to basinwide 

synchronization. The other changes to implement the program 

were administrative. Facilities expiring less than one year 

before the target basinwide reissuance date were 

administratively extended. Facilities expiring one to five 

years before the target date were reissued as short-duration 

permits expiring on the target date. Amazingly, no one 

objected to the short permits even when full permit fees 

were collected for the short permits. This may be due to 

the wide acceptance of the permit fee program in North 

Carolina or the pre-existing use of annual permit fees that 

28 The author was lead program planner in North Carolina 
during the period immediately preceding implementation of 
the basinwide approach. Steve Tedder, a member of the 
advisory panel for this present study, is the author of the 
basinwide approach. 
29 North Carolina Division of Environmental Management, 
1993, Administrative Code Section 15A NCAC 2B .0100 -
Procedures for Assignment of Water Quality Standards, and 
15A NCAC 2B .0200 - Classifications and Water Quality 
Standards Applicable to Surf ace Waters of North Carolina, 
Raleigh: NCEMC, sect. 15A NCAC 2H .0105(e). 
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fit smoothly into the transition. 

Permit fees clearly function as an internal adjustment 

and have a remarkable ability to be fine-tuned. Permit fees 

in North Carolina are used for to raise revenues, promote 

compliance {by giving 25% discounts on annual fees to 

facilities in. absolute compliance for previous year), to 

direct facility developers towards parsimonious sizes of 

facility and benign technologies, and to call attention to 

the life-cycle responsibilities involved in permit 

administration. 

North Carolina estimates a cost saving of 30% 

attributable to the basinwide approach, primarily from the 

maximization of use of specialists located at the center and 

avoidance of duplicated resources to handle peak years such 

as no longer occur. These savings came despite adding six 

or seven new permit-writers and one modeler. 

In summary, the North Carolina basinwide approach to 

NPDES permitting has satisfied their goals and appears fully 

successful. Although not copied by any other state, the 

approach would seem suitable for any centralized program or 

even for a program that used headquarters resources to 

supplement impacted regional staffs. Water quality and 

budgetary benefits are not the only advantages, and there 

are some disadvantages. Table 21 catalogs North Carolina's 

perceptions of these advantages and disadvantages. 
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Table 21. Advantages and Disadvantages of Basinwide Approach 
in North Carolina 

ADVANTAGES 

Enabled streamlining of processes 
and program 
Increased efficiency: workload 
balancing, backlog reduction 
Optimizes all parts of 
program/frees parts to self-
optimize 
Environmentally more effective: 
"more quality-generated permits," 
focuses on real environment 
Greater predictability (internal 
and external) 
Pulls parts of program together 
Conduit for better communication 
(internal and outreach) 
More explainable 
Broader review of all actions 
More technical basis for 
decisions: "wasteloads make sense 
now" 
Aided in reducing wasteload 
allocations to existing permits 
for reallocation or water quality 
improvement 
Greater accountability 
More focused public involvement 
Politically achievable 
Better fit to business planning 
cycles 
Preempts knee-jerk reactions 
More equitable 
Sets the basin as the constructive 
context for proqram and decisions 
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DISADVANTAGES 

Quality control of wording of 
basin plans 

Large scope of basin plans 

Planners' Revenge: "Staff's way 
of writing rules without 
rulemaking" 



Discussion of Case studies 

All five states studied have their NPDES agencies as 

part of multi-media environmental departments or super-

agencies. This arrangement is new in California and has 

probably had little effect on the programs of the State 

Water Resources Control Board. The other four states have 

well-integrated environmental programs but none has opted 

for functional organization in recent years. All five have 

thus far chosen to keep their media separate in headquarters 

and functionally in the regions for everything other than 

purely administrative support subprograms. California has 

single-media regional offices, while Kansas and North 

Carolina have multi-media regional offices. In the latter 

states, the political pressures for responsiveness have been 

addressed at the regional level, leaving the core programs 

at headquarters largely unaffected or only indirectly 

affected. This is an advantage of decentralized programs 

that was not predicted in any of the theories in the 

literature. 

Kansas' new matrix organization may be an attempt to 

have the benefits of decentralization and centralization 

without their weaknesses, or at least with the weaknesses 

minimized. Kansas has liberated the policy, political, and 

administrative functions while keeping the technical and 

procedural functions under firm central control, using the 
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matrix to provide structure and role clarification. Is this 

an, or the, underlying secret of matrix organizations? A 

matrix is not the only way to attempt this split. Each of 

the 39 responding states had a distinctive split of 

functions between the center and regions, often choosing a 

mixed responsibility. Kansas is one state that, however, 

has institutionalized its arrangement in organizational 

structure. California is another, with its clean split 

between executive powers in the regions and 

adjudicatory/appellate powers at the center. Both states 

are generally very successful overall in their NPDES 

programs. 

California and North Carolina closely resemble each 

other in the way in which they have loaded the key elements 

of their NPDES programs into their basin plans. This 

similarity--based on functionality--occurs despite the 

extreme differences between the two states' organizational 

structures and styles. California is radically 

decentralized, while North Carolina is rather highly 

centralized--the most centralized state among the large 

industrial states. Their similarity results from their 

shared view that the hydrological reality of river basins 

should be the pervasive basis for water quality planning and 

regulation. It is no accident that these states have among 

the tightest links between planning and permitting, nor is 
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it surprising that they have very good compliance outcomes. 

The most intriguing difference between California and 

North Carolina is the large difference between their 

budgeted expenditure per permit per year: California at 

$10,285 (rank 4 of 38), North Carolina at $2,559 (rank 22 of 

36). 1 No further effort was made to quantify the various 

contributing components to this difference in cost-

effectiveness. As seen in the separate descriptions, both 

states have used vigorous methods (nondischarge technology 

and general permits) to reduce the number of permits and the 

amount of effort needed to administer many types of permits. 

There are very large differences in cost of living and state 

salary scales between the two states, but that alone could 

not generate the four-fold difference observed. I suspect 

that the duplication of many specialized capabilities in 

nine regions, the costs of running ten appointive water 

quality boards as compared to only one multi-media statewide 

board in North Carolina, greater outreach and public 

participation efforts, and a much more top-heavy 

organizational structure all combine to make California 

1 Note that all values computed per permit use the total of 
major and minor industrial and municipal permits. This was 
done to allow for non-reporting of other categories by some 
states and may bias some states towards high values. This 
is true of both California and North Carolina which have 
numerous other NPDES permits. Corrected, the difference 
between the two states remains of the same order of 
magnitude. 
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costs higher. Furthermore, North Carolina has a very long 

history of rigorous penury for almost all of its state 

agencies. Most importantly, I believe that North Carolina 

has optimized the benefits of centralization to an extreme 

degree while minimizing its weaknesses. 

The emphasis on inspections varies widely among the 

states. The data in this study focus on compliance 

inspections, i.e., those made to determine or correct non-

compliance or to reinforce the integrity of the self-

monitoring system. EPA has precise definitions of many 

types of inspections, at least several of which are broadly 

considered to be compliance inspections. The questionnaire 

used the generic term in the expectation that the states 

would mean the same thing with their answers. This 

expectation was examined in the five case studies. All five 

states meant the same categories of inspections in their 

answers that ranged from 0.60 (KS) to 1.96 (MD) inspections 

per facility per year. The basic guidance from EPA would 

require each major to be inspected annually and each minor 

once in five years. For the 39 states responding to this 

survey, the average requirement would be approximately 0.28 

inspections per permit per year. Clearly, all five case 

study states and nearly all other states exceed this 

minimum. The states, emphatically, believe in the power of 

inspections and are, consciously or unconsciously, eschewing 
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the advice of Deming that inspection will never fix the 

problem, rather that attention should be given to the 

sources of the errors (violations). 2 I suspect that 

inspections are popular because of the ease with which EPA 

and state work plan targets can be exceeded with little 

disruption of other agency work and low personnel costs and 

that this view is reinforced by deep-seated suspicion of 

self-monitoring's integrity. on the positive side, 

inspections are the main vehicle for delivering technical 

assistance to most facilities, are the main means of 

establishing a contact within the agency for most facility 

owners and operators, and provide visibility ("Your tax 

dollars at work!"}. Deming is not, however, totally without 

co-believers. The preferred technologies approach in 

Kansas, Nevada, and California clearly falls in the realm of 

eliminating the source of error rather than trying to 

inspect it out of existence. 

All five case study states have substantial permit fees 

that provide 0% (KS) , 15% (MD} , 25% (CA, NC} , and 50% (NV) 
3 of agency budgets. Kansas' fees produce considerable 

revenues but go into a separate fund to avoid the appearance 

of a conflict of interest. The other four states are 

frankly raising revenue. All five states use their fee 

2 Deming, w. Edwards, 1982, out of Crisis, Cambridge (MA}: 
MIT Press, p. iii. 
3 See variable FEEINC in Appendix c. 
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schedules to encourage and discourage particular types or 

locations of facilities; this seems to be typical throughout 

the country. The North Carolina fees are unusual in giving 

a 25% discount off the next annual fee to any facility in 

absolute compliance for the current year; data were not 

readily available to examine the effect, if any, of this 

policy on compliance. The discount was originally put in 

the fee legislation to win support from industry by 

recognizing that they could do something right. 

Of the comparisons that can be made among the states, 

the most striking but most misleading is the number--raw or 

percentage--of expired permits. An expired permit is an 

NPDES permit that reaches the end of its five-year lifespan 

without the permitting agency reissuing the permit. The 

case study states range from 6.8% (KS) to 39.4% (CA). For 

comparison, 20% of NPDES expire in an average year4 but 

nearly all of these should be reissued before their 

expiration date. Many factors can cause an individual 

permit to become expired: an application so late that there 

is not time to process the reissuance; problems in the 

4 It is not so neat as one would expect. Since various 
classes of permits were initiated in big batches, 
expirations continue to hit in batches every five years. 
For example, in Virginia most of the industrial majors in 
the state are synchronized, having been issued in 1994 and 
next expiring in 1999. This is part of what is so 
remarkable about North Carolina's synchronization of permits 
by basin and equalization of workloads across all years. 
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public notice or hearings; appeals; disagreements between 

the state and the EPA regional office; pending transfer to a 

general permit; a complicated enforcement action; bad 

management; oversight; or a conscious decision of the agency 

not to process a particular permit--factors that can happen 

anywhere. More extreme is the case when whole classes of 

permits have expired, resulting in high overall percentages 

of expired permits. This most often occurs--as seen in 

California and, to a lesser extent, in Nevada--when a state 

chooses to deemphasize reissuance of minor permits or 

reissuance of permits to focus on bringing unregulated 

facilities under permit or facilitating new investment. In 

interviews, all three western states said that this is their 

priority, but it does not show in Kansas' numbers for FY93. 

It is primarily a result of EPA's policy of discounting the 

importance of minor permits in public documents, EPA work 

plans, the permit compliance system {PCS) database of self-

monitoring data, and negotiations with the states. Here, 

then, are three states on the verge of creating minor 

permits with durations longer than five years, indeed with 

indefinite durations. This has been possible because of the 

generally low impacts of minor facilities, the well-

understood technologies used in most minor facilities, and 

the many dedicated operators and owners. Maryland and North 

Carolina, as seems typical with eastern states, have made 
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reducing the number of expired permits a major point of 

interest, reflecting the policies of EPA regions III and IV, 

at least. 

Nevada and North Carolina have the most innovative 

programs to simplify NPDES permitting procedures and 

program administration. This shows very clearly in their 

very high self-evaluation on the simplification (SIMPLE) 

question. In North Carolina, it also shows in the very 

processing time that is the result of the state initiating 

contact much earlier than other states to start the 

discussions that lead to permit reissuance. 

Summary 

In each state studied--California, Kansas, Maryland, 

Nevada, and North Carolina--one or more local adjustments 

modify the level of success in terms of efficiency or 

compliance that theory predicts for their level of 

decentralization. California uses basinwide management, 

third-party standing as a consistency tool, preferred 

technologies, and de-emphasis on reissuing minor NPDES 

permits to manage workloads and circumvent the consistency 

problems potentially caused by the extreme autonomy of their 

regions. Kansas and Nevada use all of these except 

basinwide management, plus Nevada aggressively outsources 

operator training, inspections, and technical assistance. 

Maryland has optimized its permitting and compliance data 
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systems to promote effective compliance and enforcement 

actions. North Carolina uses an extreme form of basinwide 

management to enhance efficiency, compliance, and cost-

effectiveness. All five states actively deflect small 

facilities into non-discharge options. The sequence of 

degree of decentralization (higher to lowest) is California, 

Kansas, North Carolina, Nevada, and Maryland. 
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CHAPTER 5 

DISCUSSION 

The main point of discussion is that decentralization, 

as represented by the two common factors, is significantly 

related to two indicators of program outcome and to one 

intervening variable. Decentralization is not needed to 

explain the variability of the other nine outcome factors 

and variables and the other two intervening variables in the 

model of state NPDES programs. 

Of the seven efficiency variables tested, two--the time 

to process a major NPDES permit application (TIMEMAJ) and 

the percentage of expired permits (EXP%)--show significant 

relationships to either decentralization common factor. 

These efficiency variables are related to the co-location 

decentralization common factor, which seems to be less 

clearly related to my perceptions of what decentralization 

means in practice than the high skill/high responsibility 

common factor that was not related. TIMEMAJ's relationship 

with the co-location common factor makes sense if this 

common factor is indeed an index of the distribution of 

workers making differing contributions to productivity in 

state agencies. The negative relationship of expired 

permits to decentralization may be caused by strongly 

regionalized states taking more timely action. This 

interpretation is supported by the TIMEMAJ relationship and 

probably also by the significant relationship found between 
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medium-term compliance unit-cost and the co-location 

decentralization common factor. 

Considering these two efficiency variables together 

leads to a series of speculative mechanisms that might 

explain the apparent pattern of decentralization giving 

longer permit processing times but a lower percentage of 

expired permits. At first these consequences would seem to 

be logically contradictory. The state agencies generally 

consider both of these to be indicators of program success 

and expect them to vary in tandem: anything that promotes 

faster permit processing will also result in a smaller 

backlog and fewer expired permits. The opposing results of 

increased decentralization imply very strongly that these 

two variables are not locked into similar reactions to 

organizational changes. 

At least five mechanisms could explain the opposing 

effects of decentralization: (1) earlier start on 

permitting process; (2) better consensus building; (3) more 

interaction with permit applicants; (4) fewer hearings, 

appeals, and EPA interventions; and (5) better application 

of local knowledge by all participants. A decentralized 

agency may simply start processing permits at an earlier 

time before expiration, giving higher quality permits, fewer 

appeals, and better relations with permittees. The earlier 

start could at the same time give longer processing times. 
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The decentralized agency may tend to spend more time and 

staff energy on building consensus, both with permittees and 

within the agency. Consensus-building consumes time but 

probably gives more acceptable permits. Under 

decentralization, the first two mechanisms or others may 

also operate after the state agency finishes writing the 

permit. Public hearings will be less frequent or EPA may 

intervene in fewer permits, thereby reducing the number of · 

permits stuck on the expired list because someone has 

objected to their issuance. 1 

If superior application of local knowledge to the 

process is operating under decentralization, then one of 

Fesler's most basic theories is supported by the 

relationship of these two efficiency indicators to 

decentralization. The initially odd-seeming conclusion that 

decentralization slows a process but makes it more often 

successful is exactly the sort of result that is expected if 

local knowledge is being sought and applied. Fesler 

propounded that specialized local knowledge and areal 

decentralization were mutually dependent, with both 

contributing to program success. In the context of this 

study, this would require defining a lower percentage of 

expired permits as an indicator of success and ignoring 

1 Neil A. Obenshain (VDEQ, Permitting and Remediation 
Manager, West Central Regional Office, Roanoke), personal 
communication, March 7, 1995. 
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processing time. 

The high skill/high responsibility decentralization 

common factor may be an incisive near-direct indicator of 

the importance of headquqrters. As shown in the case 

studies, most states tend to accumulate their most highly 

skilled personnel in headquarters. Even California has its 

enforcement specialists permanently attached to headquarters 

and only lent to the regions. Conversely, the co-location 

decentralization common factor seems to represent the 

importance of regional operations. When maps of the 

distribution of factor scores for the two decentralization 

common factors (Figures 3 and 4) are compared, the high 

risk/high responsibility common factor gives a better match 

to general perceptions of which states are more 

decentralized and which more centralized. The basic premise 

of the rotation step in principal component analysis, it 

must be noted, will minimize the overlap between the two 

common factors extracted and maximize the differences in 

factor scores. 

A subsidiary regression analysis for the number of 

control mechanisms used often {CONTROL) as the dependent 

variable and the five common factors for all the independent 

variables shows a negative relationship between control 

mechanisms and the co-location decentralization common 

factor. This may mean that decentralized organizations use 
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fewer control mechanisms--therefore having lower overhead 

and communications costs--than do centralized ones, but 

without further research I am not confident enough of the 

identification of the co-location decentralization common 

factor to make this claim strongly. 

The states' reported plans or expectations to move on 

the decentralization-centralization continuum (variable 

TREND) indicate that most states are moving towards the 

opposite end of the continuum from where they are now. A 

regression of TREND as a dependent variable with the two 

decentralization common factors (corrected to remove TREND 

from the original PCA) found one related and one not; the 

factor with a significant relationship to the trend in 

organizational structure is the high skill/high 

responsibility common factor. The results appear in Table 8 

(p. 96, analysis 21). Key managers may be uncomfortable 

with whatever arrangement they have and are seeking 

performance or cost advantages through incremental 

reorganization. 

Identification of the apparent meaning of the short-

term/ long-term common factor for effectiveness (Box 5 1) 

supports the validity of the states' reported values for 

significant Non-Compliance in 1993. The close association 

between the variables for FY 93 SNC and for absolute 

compliance of major NPDES permittees the same year shows 
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that the states' quarterly reporting of SNC cases closely 

matches permittees' self-monitoring data reported on monthly 

discharge monitoring reports. Often suspected of tampering 

with SNC data for local economic or political reasons, the 

states seemingly play it very straight, protecting the 

integrity of one of the two most commonly used national 

indicators of levels of compliance. Note, however, that 

this is true only of major NPDES permits. Since the SNC 

definition does not include minors and no comparable data 

exist, the test cannot be run. The EPA data from absolute 

compliance of minors cannot stand the test of face validity, 

having to many states with very high values and a few states 

with very low ones. The pattern in no way resembles that 

for major permittees or any other logically expected pattern 

for minors. 

The apparent dominance of time--short-term/long-term, 

medium term, very long-term--in the four compliance common 

factors is initially surprising. Had these sorts of 

identification labels be found instead for efficiency, it 

would have made sense since efficiency mostly deals with 

activities per unit time. Compliance is generally thought 

of as an instantaneous state or a snapshot. The strong 

apparent time component involved in the identification of 

three of the four compliance common factors may mean that 

time is critical to either compliance itself or to the 

186 



perception of compliance by the public, state agencies, and 

EPA. By extension, then, it is important to Congress and 

legislatures. 

At the other end of the interest spectrum--the 

interaction between the permittee and the state agency or 

regional off ice--time is the key component of compliance 

strategies, and the importance of the short-term common 

factor implies that compliance strategies should be promptly 

delivered and of relatively short duration. This is 

supported by Kansas' policy and by schedules of compliance 

being the dominant part of most enforcement actions, as seen 

in all five case study states and Virginia, and of many 

permits. Notably, Maryland bans schedules in permits 

primarily to avoid conflicting schedules in permits and 

enforcement documents and to avail itself of the faster time 

track available for enforcement actions than for permits. 

There is a very sound scientific reason for the 

fractionation of the compliance variables into clusters 

related to the time scales in the common factor 

identification. 2 Most--perhaps nearly all--of the 

wastewater treatment works in the U.S. use biological 

processes. A violation of a permit and the state's reaction 

2 Sam Hale (VDEQ, Inspector Supervisor, West Central 
Regional Office, Roanoke), personal communication, March 2, 
1995. This discussion arose in conjunction with a new 
effort to unify compliance and enforcement procedures for 
water, air, and solid and hazardous waste programs in VDEQ. 
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to the violation typically occur a time scale of days or 

weeks, being reported and acted on within a month in most 

cases. Recovery depends on manipulation of the biological 

system and usually involves a time lag of several weeks to 

several months. In the extreme case of a new plant start-

up, it may take three to six months for the biologically 

active sludge to perform properly. If it takes time to 

correct such relatively simple violations, a consent order 

or administrative order can be quickly issued. The 

variables that measure these things were sorted into the 

short-term/long-term common factor by the PCA. Serious 

problems such as hydraulic overloading or toxicity, create 

recurring violations and typically show up on SNC lists and 

lead to consent orders. These actions typically take six 

months to one year to express themselves in the indicators. 

These indicators fell into the medium-term common factor. A 

comparable study of air pollution control systems would give 

a very different picture because the primarily physical and 

chemical processes used in air pollution control make for 

more rapid returns to compliance than do the biological 

processes used in typical NPDES facilities. 

The presence of the states' estimate of the public's 

view of their overall success in protecting water quality 

(ABSPUB) in the same short-term/long-term (Box 5 1) common 

factor--and the absence of the states' estimates of absolute 
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compliance and success in terms of instream water quality--

imply that the public's evaluation of a state's program is 

more accurate than the state's own estimate. The difference 

in means (76.2 for ABSCOM, 62.0 for ABSWQ, and 74.9 for 

ABSPUB), though small, is significant in PCA. 

Case study findings support these points but not in a 

directly testable way, as is expected from the statistical 

techniques used which depend on "large" samples to get 

useful power. I believe that the relatively weak 

relationships found between efficiency and decentralization, 

and between effectiveness and decentralization, despite the 

strong theoretical expectations results from actions taken 

by the states--internal adjustments--that ameliorate 

disadvantages and exploit advantages in their organizational 

structures {Table 22). This fine tuning causes states with 

very different organizations to have similar outcomes, a 

convergence of outcomes that limits the potential for 

detecting relationships. 

What if cost is considered? The two most important 

(i.e., having the highest eigenvalues) compliance common 

factors were converted to a unit-cost basis and had very 

different relationship patterns. The short-term/long-term 

compliance unit-cost shows significant relationship to, and 

only to, all three exogenous common factors, implying that 
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Table 22. Summary of Internal Adjustments in Case Study 
States 

Adjustment CA KS MD NV NC 

x x 
Basinwide management 

x x x x x 
Third-party standing 

x x n/a n/a x 
Rigorous role separation 

between RO and HQ 
x x x 

Pref erred technologies 
x x x x x 

Deflection to non-discharge 
x x x 

De-emphasis on reissuing 

minors 
x 

Delegation of inspections 
x 

outsourcing technical 

assistance 
x 

Outsourcing operator training 

Formal compliance strategies 
x x n/a n/a (X} 

statewide meetings for 

consistency 
x x 

Data system optimization for 

compliance 
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it may be out of a state's control regardless of 

organizational pattern. On the other hand, medium term 

compliance unit-cost is independent of the exogenous common 

factors but has a strong relationship to the high skill/high 

responsibility decentralization common factor. This is 

gratifying as the strongest support the research hypothesis, 

but the central concept of co-location in this common factor 

remains difficult in terms of decentralization. 

The main mechanisms proposed in the final three research 

hypotheses--lower information cost, superior results from 

strategic planning, and more innovation--can neither be 

confirmed nor ruled out on the basis of this study. The 

strongest point that can be made is the inverse tie between 

the short-term/long-term compliance common factor and 

information cost. Alternative mechanisms could 

explain these results. The possible role of states' 

internal adjustments has already been outlined. A limited 

side study done on the number of control mechanisms used 

"often113 shows only a weak inverse relationship with the co-

location decentralization common factor. This means that 

agencies in which more of personnel in the dominant job 

classes are located centrally or in the regions, have more 

control mechanisms used often. The number of control 

3 "Often" means a 5 on a 1 to 5 thermometer scale in 
questionnaire items 13a through 13t. The questionnaire is 
reproduced as Appendix A and the codebook is Appendix B. 
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mechanisms used is a good estimate of the intensity of 

bureaucratization in a program or agency. If fewer control 

mechanisms are used in the more decentralized cases than in 

centralized ones, it may indicate that decentralization 

reduces bureaucratic overload (overhead), thereby increasing 

efficiency. 

Sources of uncertainty in this study come mainly from the 

small sample sizes despite the highly favorable return rate 

on the questionnaires and from the effects of missing data. 

These were anticipated in the design of the study, have been 

noted throughout the results, and seem to have weakened but 

not crippled the findings. Testable versions of the states' 

internal adjustments seem to be the largest possibly 

significant part not included in the study, but that will 

require much development of survey instruments and 

conceptualization of the underlying mechanisms. 

The results of the quantitative study say little about 

patterns of organization below the centralization-

decentralization level. The case studies show the 

importance of such organizational aspects as the roles of 

appointed boards, matrix and pyramid organizations, and 

permit fees, but do not lead to national generalizations. 

What is clear from both the qualitative and quantitative 

studies is the critical importance to all aspects of program 

performance of the permitting process. The clearest 
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statement of this issue comes from Bob Burnley, head of the 

Virginia NPOES program: 4 

[There are considerable problems in] the way that 
performance in permitting is measured. There has, as you 
know, been a great deal of emphasis on and effort 
expended to measure the performance of permitting 
programs across the country. To my knowledge, the only 
measure used by any state has been timeliness. There has 
been no element of quality introduced into this 
measuremen~, none. In our own Business and Industry 
Guide, DEQ publishes the performance standards of its 
permit writers. Beside setting expectation that cannot 
be kept and putting tremendous pressures on all involved 
in permit production, this puts a secondary emphasis on 
water quality and [irritates] EPA and the environmental 
interest groups and lowers the quality of permits in 
general. Since the adoption of water quality standards 
for toxics in March of 1992, the deadlines for issuing 
permits that we use as 'internal goals' have been 
unreasonable and unattainable. I suspect this is the 
same in most states. None of this, of course, applies to 
non-delegated states where EPA issues the permits and 
doesn't give a damn about timeliness. You address the 
issue of "expired" permits in our questionnaire and that 
is a traditional measure of performance. There are other 
measurements of performance which are being used that 
incorporate the elusive quality measurement which I 
believe is so important. Those include: 
1. % of 304(1) permits issued. 
2. % of permits with metals limits or monitoring 
requirements. 
3. % of permits 
4. # of permits 
5. # of permits 

'th 7 l' 't W1 WET8 1m1 s. 
with cso management controls. 
with toxics other than metals. 

4 Robert G. Burnley (VDEQ, Deputy Director for Operations, 
Richmond), personal communication, July 15, 1994. 
5 Virginia Department of Environmental Quality, VDEQ. 
6 Section 304(1) of the Clean Water Act requires vastly more 
numerous and complicated effluent limits; EPA made 
implementation a very high priority in most regions in about 
1991. 
7 Whole Effluent Toxicity. 
8 Combined sewer overflow, a subsidiary outfall that 
discharges a mixture of sewage and stormwater during storm 
events but normally does not discharge; typical of older 
cities. 
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6. % of permits with phosphorus limits. 
7. % of permits with ammonia or nitrogen limits. 
8. % of permits with chlorine <0.5 mg/l. 
Incorporating some of these measurements tells the real 
story about the skill of the agency technical and 
management staff and the effectiveness of the 
organization. One must also look at a major and minor, 
municipal and industrial breakdown and the current 
emphasis on economic development in the state. Economic 
development philosophies may very well be THE most 
important element to all of this. 

This first-hand, first-rate demonstration of the 

complexity of the issues of performance and compliance 

underscores what I have attempted in this study. The 

indicators used stray beyond the traditional "timeliness" 

measures, but the results become more difficult to use when 

unconventional or novel indicators elicit confused, 

incomplete, or missing data. It is gratifying that the co-

location decentralization common factor may come close to 

hitting on Burnley's goal of measuring the skills of an 

agency's staff, but it is far from ready for use as an 

operational management tool. 

This study really deals with centralized agencies within 

decentralized agencies, and vice versa, when all the levels 

of organization at the state and federal levels are 

considered. Beyond the questions of states and their 

regional offices, the delegated states represent 

decentralization approaching devolution when compared to a 

national program run entirely by EPA. EPA itself is 

somewhat decentralized, having ten regional offices with 

considerable autonomy, at least in NPDES matters other than 
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enforcement. Overall, the relationship between EPA and the 

states is more like decentralization than devolution. 

Although the states are constitutionally and legally far 

more autonomous than a regional off ice within EPA, the NPDES 

program is subject to so many control mechanisms imposed by 

federal regulations, policy circulars, and grant conditions 

that the relationship much more resembles decentralization 

than devolution. However, this study has focused entirely 

on the relationship between state agencies and their 

regional offices, if any. The complexity between EPA and 

the states is not a confounding factor as it should affect 

all the states similarly. This assumption of validity needs 

further research. 

DeWitt John makes-points concerning New Federalism--

decentralization--in the realm of economic development. He 

offers three criteria for sorting out the roles of federal 

and state governments: equity, efficiency, and political 

accountability. 9 Although he originally applied them to 

economic development, they apply with equal power to 

regulatory programs as shown in the case studies for 

California and North Carolina. John should have included 

environmental program effects in his work, but I have not 

overtly dealt with equity and political accountability 

9 John, DeWitt, 1987, Shifting Responsibility: Federalism i~ 
Economic Development, Washington: National Governors' 
Assoc., pp. 11-18. 
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beyond the presence of appointive boards, appointive 

regional directors, and delegations from EPA. 

Are my findings extensible to the relationship between 

state government and local governments? No theoretical 

reason exists precluding devolution, even strong devolution, 

to local governments. There are already numerous existing 

examples of this within the field of water quality 

permitting. Many states delegate their stormwater runoff 

control programs to counties, and nearly all states delegate 

their industrial pretreatment programs to the local entities 

that own wastewater treatment plants. Beyond water quality, 

solid waste management, air quality, emergency response, and 

non-environmental programs such as welfare are often 

delegated to states or counties. The biggest problem--as 

shown in the California case study--is the large range of 

workloads, staff sizes, and technical demands that exists 

among the local governments within a state. Partial 

devolution--put the large units on their own but keep the 

small units under the state's program--is a possible answer 

but has the potential for extreme consistency problems, 

especially when coupled to the stresses created by economic 

development programs. Perhaps the economic development 

pressures on regulatory programs are too great for units 

smaller than a state to bear. However, from the results in 

this study it is obvious that the range of state programs 
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from small New England states, Delaware, and Hawaii to 

California, New York, Florida, and Texas probably exceeds 

the range among the counties in a single state. 

Summary 

The negative relationship between decentralization and 

the processing time for a major NPDES permit application and 

positive relationship between decentralization and the 

percentage of expired permits open the door on a number of 

possible explanations to reconcile the findings. 

Decentralized states may take more timely action, start 

earlier permitting, interact more with applicants, have 

fewer appeals and hearings, and apply more local knowledge. 

Morale and control mechanisms both could be either 

dependent or independent variables, and were tested both 

ways. There is some indication that decentralized states 

use fewer control mechanisms, thus lowering information 

cost. Morale has no relationship to either decentralization 

common factor but is significantly related to the states' 

self-evaluation compliance common factor. 

The meaning of the two decentralization common factors--

co-location of the most numerous job classes and high 

skill/high responsibility--is difficult to interpret 

exactly. The co-location factor seems to indicate the 

importance of locating the key staff functions in one place, 

and the second factor seems to indicate the location of the 
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most specialized staff functions. Neither factor, when 

mapped, matches well with expert opinion of the relative 

levels of decentralization among the states. 

The internal adjustments found in the five case study 

states can operate by modifying productivity or quality 

outcomes. Further research projects to clarify or extend 

the results of this study are described. 
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CHAPTER 6 

CONCLUSIONS 

Are the hypotheses supported or not? The null 

hypothesis is contradicted, but perhaps only very weakly, by 

the single relationship found between one indicator of 

compliance unit-cost and one of decentralization. The five 

possible other relationships were not significant at the .05 

level. 

The first three research hypotheses--dealing with 

productivity, quality of outcome, and cost-effectiveness of 

outcome--are weakly supported. Significant relationships 

were found between processing time for major permits and 

percentage of expired permits and the first decentralization 

common factor; these support the productivity hypotheses. 

No link was found between quality of outcome and 

decentralization. The one link between compliance unit-cost 

and decentralization was found. On the basis of these 

results, the efficiency hypothesis (H1 ) is partially 

supported, the effectiveness (compliance) hypothesis (H2 ) is 

not supported, and the unit-cost effectiveness hypothesis 

(H3) is partially but weakly supported. 

Concerning the three intervening variables examined, 

neither information cost nor strategic planning has a 

significant relationship to decentralization. Innovation--

measured by proxy as success at program simplif ication--has 

a significant inverse relationship with decentralization, 
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implying that centralized states may excel at innovation, 

although the decentralization indicator is the hard-to-

interpret co-location common factor. These results support 

neither the strategic planning hypothesis (H4) derived from 

Stevens and Williamson1 nor the information cost (H5) 

hypothesis derived from Stevens. 2 However, the results 

appear to contradict the innovation hypothesis (H6) derived 

from Rondinelli. 3 

The variables obtained from the questionnaire and the 

other sources make sense for the program characteristics 

observed in the five case studies. Furthermore, the common 

factors derived from them using principal component analysis 

appear to make sense when compared to the real world as seen 

in the five case study states. Despite the apparent 

validity of the indicators and common factors developed for 

this study, I have concluded that I do not have a valid and 

complete predictive model. The shortcoming primarily arose 

from gaps in the data, particularly in performance and 

financial data from the states, the eleven non responding 

1 Stevens, Douglas F., 1993, Corporate Autonomy and 
Institutional Control: The crown Corporation as a Problem 
in Organization Design, Montreal: McGill-Queen's University 
Press, p. ix; Williamson, o. E., 1971, "The Multi-division 
Hypothesis" in The Corporate Economy, R. Maris and A. Wood 
Jeds.), Cambridge (MA): Harvard University Press, p. 359. 

Stevens, 1993, pp. 27-30. 
3 Rondinelli, Dennis A., 1983, Decentralization and 
Development: Policy Implementation in Developing Countries, 
Beverly Hills (CA): Sage. 
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states, and the poor representation of minor NPDES permits 

in the EPA national databases. 

States make internal adjustments to optimize performance 

given legal requirements, level of oversight, resources 

available, politics, and perceived environmental problems. 

States are under very strong pressures to optimize 

performance and cost-effectiveness, at least in the long 

term (>10 years). These pressures seem to come most 

strongly from fiscal constraints, politics, and some federal 

mandates. Some pressures, especially those from other 

federal mandates and economic development, may exert 

themselves in the direction of non-optimization. 

Functional adjustments by states can overcome 

structurally induced problems: noise, overhead, friction, 

time and distance problems of geography, and, perhaps, 

redundancy in organizational structure. Redundancy, 

however, is perhaps the most difficult problem to resolve, 

especially when it masquerades as a system of checks and 

balances. The California use of a mobilized public through 

third-party standing as a powerful consistency tool is an 

example of a functional adjustment aimed at avoiding 

organizational redundancy. 

Fesler believed that area forced decentralization. This 

is not necessarily the case as is shown by the case of 

Nevada. Numerous non-decentralizing adjustments have been 
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made to overcome the problems posed by area. It is not just 

area that matters. Rather, it is the interaction among 

area, budget, level of services demanded, density of client 

facilities, and availability of alternative service delivery 

modes. 

These conclusions may be deconstructed in another set of 

dimensions of meaning to derive the pressures operating on 

state programs: budget, politics, EPA, professional pride, 

science, economic development, local government 

("partners"), consistency, perceived costs, and 

environmental groups. The pressures, which create the 

internal adjustments such as seen in the case study states, 

almost certainly outweigh the effects of the exogenous 

variables in my study, at least in the short run. They may 

be universal but they are clearly only rarely synchronized 

across large regions or the nation. This is because they 

seem to be oscillatory or cyclical. Indeed, this may be the 

major driving factor in making the swings back and forth 

between centralized and decentralized managerial styles. 

Analysis of the TREND variable in the study and all five of 

the case study states support this interpretation. In 

California these swings are fairly well localized within the 

regions, again testifying to the strength of the statutory 

decentralization they practice. Pressures like these are 

fundamental, but they are triggered or intensified by 
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program nature, goals, or style. These are the very 

internal adjustments that allow the programs to persist and 

to optimize themselves. 

This study caught the states in a time of crisis and 

change. After two decades of fairly general progress under 

the pressure of federal mandates in many areas, not just 

under the Clean Water Act, the states have reached a near-

universal feeling of losing control of their budgets and 

being pressured by federal mandates. Even the Clean Water 

Act programs that have been well funded through federal 

grants {e.g., Section 106) to the states have been part of 

this. EPA has consistently added new programs without 

additional funding while maintaining requirements for 

previously developed programs. state NPDES programs were 

once funded more than 80% by federal grants; today this 

fraction is well under 50% in the delegated states. 

The sense of fiscal pressure on state NPDES programs has 

been increased by a widespread, but not universal, tendency 

for state legislatures to cut state funding. FY93 

represented the tail-end of a prolonged recession that 

seriously cut into state revenues and increased state social 

welfare costs. These cuts have been partially offset by new 

permit fee revenues as the states have adopted cost-recovery 

or partial cost-recovery NPDES permit fee programs starting 

with Kentucky and Alabama in the early 1980s. By FY93 27 
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out of the 39 states had permit fees, the average state 

gaining 20-30% of its NPDES budget from these fees. 

The assumption that NPDES programs are so constrained by 

the Clean Water Act and EPA grant conditions that they are 

uniform and stereotyped across all states appears mistaken. 

Nearly all states have areas of emphasis and deemphasis 

within their NPDES programs--e.g., animal operations, 

underground injection, pretreatment--that make their 

programs different. The details of these differences were 

not investigated in the main questionnaire but were 

considered in the five case studies. 

It may not matter whether an organization is more 

decentralized or more centralized. Either kind can be 

highly successful. What does matter is that an 

organization's structure, procedures, goals, and mission be 

matched and cohesive, and that they be stable together for 

long enough periods to optimize the advantages of the 

particular structure chosen and implemented. Programs need 

to be stable long enough for optimizing internal adjustments 

to evolve and sell themselves. 

Decentralized organizations may be better at dealing 

with spatial change and variability, or uneven temporal 

change in a state. Centralized may be better at dealing 

with rapid temporal change. In an era of diminishing 

resources, it is not clear which system is better. 
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Decentralized organizations may minimize the 

consequences of systemic error by isolating effects or by 

damping them with local technical or political knowledge. 

However, decentralized organizations may have increased 

chance for error due to lack of controls, greater local 

autonomy, and greater variety of approaches developed. 

Decentralization may require a heavy personnel overhead 

for {l) coordination and consistency at the center4 and (2) 

sub-optimal load balancing in positions among regions. (The 

co-location decentralization common factor may, in its 

inscrutability, deal with this question.) There are ways of 

counteracting or even reversing the sign on these effects. 

strong horizontal communication among regions can achieve 

consistency and coordination goals without increased 

headquarters staffing. Load balancing problems can be 

reduced or eliminated, possibly reversed into a position of 

advantage, by greater cross-training and flexibility of 

assignments and position descriptions. 

States make internal adjustments in their organizations 

to optimize performance given available resources. This 

tweaking generally takes the form of maximizing the 

strengths of centralization or decentralization or of 

minimizing their weaknesses. These adjustments show most 

4 Karl Mueldener (Director, KDHE/BOW), Connie Stern 
(Assistant Director, Indiana), and Robert G. Burnley (VDEQ), 
personal communications, August 1994. 
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clearly in organizations on the extremes of the continuum, 

but they are most fascinating in intermediate or hybrid 

structures such as the matrix in Kansas. It is, I would 

argue, the states' success with these adjustments that cause 

the observed outcome of no strong relationship between 

organization form and outcomes. 

Ultimately, if neither decentralization nor 

centralization is automatically the best way to organize a 

complex system, then no single approach should be mandated. 

This opens the way for the alternative of devolution where 

functions are transferred with considerable to near-total 

delegation of authority to more local but autonomous units 

such as states, counties, or cities. In a national program 

such as NPDES, devolution should give superior 

environmental, economic, and administrative outcomes to a 

lock-step, uniform approach. This flies in the face of the 

"level playing field" rationale underlying national 

legislation such as the Clean Water Act and its amendments, 

but third-party standing for appeals and lawsuits puts the 

public in the role of enforcing consistency actively or by 

threat. The public, therefore, is the ultimate and 

indispensable extension of devolution and its most essential 

safeguard. However, third party standing cannot work to 

promote consistency unless the level playing field is 

produced and maintained by a healthy national Clean Water 

206 



Act. 

Summary 

Finding relationships between decentralization and major 

NPDES permit processing time or the percentage of expired 

permits apparently contradicts the null hypothesis. Among 

the research hypotheses, the prediction that efficiency is 

higher in more decentralized agencies is supported for one 

parameter, contradicted for one other, and not addressed for 

seven parameters. The quality of outcomes for compliance 

did exhibit a relationship with decentralization, 

contradicting the second research hypothesis. One of two 

compliance unit-cost indicators tested showed a significant 

relationship to decentralization, supporting the third 

research hypothesis. Of the three intervening variables 

evaluated, only innovation had a significant relationship to 

decentralization. 

On the basis of these findings, I reached the overall 

conclusion that decentralization has been shown to improve 

efficiency and effectiveness in some limited parts of the 

states' NPDES programs but that further research is needed 

to examine the basic and obscuring mechanisms at work. If 

neither decentralization nor centralization always 

automatically gives the best results, then no single 

approach should be mandated. 

The main difference between devolution and 
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decentralization is whether the more local part of the 

system is part of the single large organization or whether 

it is an autonomous unit performing delegated duties. The 

conclusions of this study should apply to either case, but 

the obscuring factors might be more evident under 

devolution. 

Recommendations for Further Research 

The meaning and identification of the decentralization 

common factors--co-location of the most numerous job classes 

and high skill/high responsibility--need further evaluation. 

More formal indices based on them need further 

consideration. The issue of whether the high skill/high 

responsibility factor can serve as an indicator of program 

effectiveness in the way suggested by Burnley deserves c+ose 

examination and resolution, and it should be accompanied by 

an effort to quantify Burnley's key variables and their 

interactions. Detailed modeling of the processing times for 

NPDES permits and the percentage of expired permits--the two 

key variables in this study's findings--may allow 

clarification of the apparent paradoxical effect of 

decentralization. If this modeling includes a rigorous 

evaluation of the extent and effects of time delays created 

by the back-and-forth of reviews on draft permits between 

regions and headquarters, it may make a signal contribution. 

Further exploration of the various meanings of compliance 
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and their relationship to the four common factors discovered 

in this study should yield highly productive results, as 

could the expansion of compliance concepts to other types of 

regulatory agencies. The development of usable unit-cost 

compliance indicators as a management tool is appealing but 

will be very difficult. The most difficult parts will be 

adequate data collection and the validation of the models 

and indicators. 

Many of the interactions tested in this study raise 

questions requiring further research. What are the actual 

effects of the control mechanisms and how do they interact 

with decentralization? What would a more refined look at 

the success of strategic planning as a function of 

organizational structure show? It would take a careful 

study of staffing levels (FTE) with adequate data to support 

analyses of productivity, efficiency, and unit-cost. An 

effort to fill data gaps and obtain responses from the 

eleven missing states would be essential if PCA and multiple 

regression will be used to pursue these points. 

The basic assumption that the senior program manager is 

the best source for data in a decentralization study needs 

serious examination. The senior managers responding to this 

study's questionnaires were all in headquarters. It is 

possible, even likely, that regional offices would have 

answered many items differently. A follow-up study to 
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compare headquarters and regional off ice responses might 

reveal interesting points in the dynamics of agencies. In a 

study such as this one having a large element of 

reconnaissance, the single source at the top in each state 

made sense. Many states had no regional offices. Regions 

in different states were very, very different in functions. 

The logistics of surveying 50 states were demanding, but 

those for 180-250 regional off ices would have been much 

harder, even if direct access to the regions could be 

approved by state headquarters. 

The possible effects of a specialized, high visibility 

effort like the Chesapeake Bay project on the overall 

programs of states with nearly full coverage like Maryland 

and partial coverage like Pennsylvania and Virginia might 

off er valuable information on the effect of two different 

levels of effort within each state. A study of the 

projected effects on Maryland of the eventual end of the 

Chesapeake Bay project could evolve from this. For the 

whole country, the results from the states should be 

reworked to detect regional effects and, if existing, see 

whether to relate to other variables such as climate, 

history, politics, or economic development policy. 

The single variable (ABSWQ) that used state managers' 

estimates of success at protecting water quality needs to be 

expanded, using at the very least the nationwide results of 
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the 303e and 305b studies done periodically by each state to 

satisfy the Clean Water Act and EPA grant requirements. 5 

This study would need to examine very closely the 

variability in the assessment methods and definitions used 

by the various states. 

Current trends in organizational theory and practice and 

communications technology may result in the concepts of 

decentralization and centralization becoming either 

meaningless or greatly changed. With certain types of 

communication systems, it is imaginable that an agency 

dispersed across a state in robust regional off ices could 

function as though totally centralized, at least when 

evaluated from its communications architecture. At the 

other extreme, an agency located entirely in one building 

could be so structured organizationally that it functions 

like a decentralized agency. In fact, the Maryland NPDES 

program's compliance and enforcement groups already exhibit 

this characteristic. The interactions between 

communications architecture and organizational alternatives 

offer fruitful areas for further research. 

The generalizability of this study's findings to the 

5 Clean Water Act sections 303e and 305b require estimates 
every 2-3 years of the status of all waters in each state 
and the sources of pollution that cause problems. The 
classifications are "sustaining," "partly substaining," and 
"not sustaining" the intended uses for each water body or 
stream segment. 
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cases of local government, privatization, and devolution 

requires extensive further studies. An effort to quantify 

the distinction between decentralization and devolution 

might be productive. Close investigation of the mechanisms 

and effects of decentralization in terms of conflict 

resolution and minimization should follow Slater's lead; 

such research could yield productive and timely outcomes in 

an era where environmental regulation seems likely to be 

marked by increasing conflict. 

Further research to a complete path model will likely be 

unproductive until the individual elements of the system are 

better quantified and understood, particularly in the areas 

of directionality and causality. Although remarkable 

cooperation was obtained from the states in this study, much 

better involvement will be needed to make progress on the 

model and its sub components. 

212 



CHAPTER 7 

SUMMARY 

The major literature from 1949 until 1994 in the field 

of decentralization theory, particularly in its application 

to government and developmental agencies, represents mostly 

observations and opinion. Nevertheless, implicit theories 

of decentralization underlie nearly every paper, most 

particularly those of Fesler, Rondinelli, Slater, and 

Stevens. Fesler focused on the role of area and 

administration, finding a major source of advantage in the 

improved application of local knowledge. Rondinelli, among 

many advantages, cited improved efficiency from separating 

policy from routine duties in a decentralized organization; 

Rondinelli also indirectly credited decentralization with 

d . t . t' 1 engen er1ng grea er innova ion. Slater examined 

decentralization's greater ability to resolve internal 

conflicts, citing it as the source of greater efficiency and 

effectiveness. Stevens found that decentralized entities 

should have lower information cost and superior strategic 

planning, thereby increasing efficiency. 2 

This study examined the validity of three theories about 

1 Rondinelli, Dennis A., 1983, Decentralization and 
Development: Policy Implementation in Developing Countries, 
Beverly Hills (CA): Sage. 
2 Stevens, Douglas F., 1993, Corporate Autonomy and 
Institutional Control: The Crown Corporation as a Problem 
in Organization Design, Montreal: McGill-Queen's University 
Press, pp. ix, 27-30. 
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the effects of decentralization on organizational outcomes 

and used qualitative analysis to verify the quantitative 

results and probe the internal adjustments that modify the 

outcomes. This research tested six research hypotheses 

relating agency structure (level of decentralization) to 

compliance outcomes, cost-effectiveness, and productivity, 

using the state agencies that regulate wastewater discharges 

to surface waters (National Pollutant Discharge Elimination 

system permit or equivalent). Effectiveness is measured as 

rate of compliance for permitted dischargers adjusted for 

enforcement data. 

A model with two groups of independent variables 

(exogenous, and structural or decentralization), intervening 

variables, and two groups of dependent variables 

(efficiency, and effectiveness or compliance) was explored 

using principal component analysis (PCA) and linear multiple 

regression analysis. Testing the six research hypotheses 

involved operationalized data for over 150 variables from 

state NPDES agency questionnaire responses, EPA Freedom of 

Information Act responses, and standard references, with 

assumptions listed for each step of the analysis. In 

addition to quantitative procedures, the qualitative 

procedures for detailed case studies in five states are 

described. 

Thirty-nine states (a 78% return) and two EPA regional 
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offices returned questionnaires. States from all parts of 

the country and all degrees of decentralization replied. 

Data gaps were manageable and caused few problems in drawing 

generalizable conclusions; these problems were listed when 

they occurred. Usable common factors were extracted from 

exogenous, structural/decentralization, and 

effectiveness/compliance groups of variables. All common 

factors were identifiable. Multiple regressions were run 

for combinations of the common factors and, for the 

intervening and efficiency groups, individual variables to 

test the six research hypotheses. Standardized beta 

coefficients from these analyses have been applied to the 

model to indicate possible causality. 

Having a large sample (78%) of the 50 states reduced 

external validity problems. Even so, the 39 responding 

states sometimes had data gaps which, under the listwise 

deletion rule used in the PCA, resulted in samples sizes 

smaller than the recommended minimum of 30. Several sub 

analyses are discussed to expose relevant features before 

being discarded as not generalizable due to small sample 

size. An example of this the PCA result for the efficiency 

group of variables. 

Significant relationships exist between decentralization 

and two efficiency variables (processing times for major 

NPDES permits and percentage of expired permits) and one 
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intervening variable (success at program simplification as 

an indicator for innovation); all other relationships are 

between exogenous variables and other parts of the model. No 

other relationship was found between decentralization and 

program efficiency, effectiveness, or unit cost when 

controlled for exogenous variables. The principal component 

analysis reduced exogenous variables to three common factors 

(accounting for 52% of variability), decentralization 

variables to two common factors (65%}, and effectiveness to 

four common factors (65%). The intervening and efficiency 

variables failed to yield common factors useful for multiple 

regression although usefully descriptive. Individual 

testing of theoretical intervening variables showed no 

relationship to decentralization variables. 

Unit-cost analysis showed short-term compliance values 

divided by total budget related to exogenous variables but 

not to decentralization or intervening variables. However, 

the medium-term compliance unit-cost is related to the co-

location common factor for decentralization: that is, 

decentralized programs give higher compliance per dollar 

spent. This directly supports the unit-cost research 

hypothesis and contradicts the null hypothesis. 

In addition, detailed case studies based on face-to-face 

interviews in California, Kansas, Maryland, Nevada, and 

North Carolina revealed a number of internal adjustments 
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developed in each state to optimize their program's 

efficiency or effectiveness. These local adjustments modify 

the level of success for efficiency or compliance that 

theory predicts for their level of decentralization. 

California uses basinwide management, third-party standing 

as a consistency tool, preferred technologies, and de-

emphasis on reissuing minor NPDES permits to manage 

workloads and circumvent the consistency problems 

potentially caused by the extreme autonomy of their regions. 

Kansas and Nevada use all of these except basinwide 

management, plus Nevada has been highly innovative and 

aggressively outsources operator training, inspections, and 

technical assistance. Maryland has optimized its permitting 

and compliance data systems to promote effective compliance 

and enforcement actions. North Carolina uses an extreme 

form of basinwide management to enhance efficiency, 

compliance, and cost-effectiveness. All five states 

actively deflect small facilities into non-discharge 

options. The sequence of degree of decentralization (higher 

to lowest) is California, Kansas, North Carolina, Nevada, 

and Maryland. 

The negative relationship between decentralization and 

the processing time for a major NPDES permit application and 

positive relationship between decentralization and the 

percentage of expired permits opens the door on a number of 
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possible explanations to reconcile the findings. 

Decentralized states may take more timely action, start 

earlier permitting, interact more with applicants, have 

fewer appeals and hearings, and apply more local knowledge. 

Morale and control mechanisms could be either dependent 

or independent variables, and were tested both ways. There 

is some indication that decentralized states use fewer 

control mechanisms, thus lowering information cost. Morale 

was unrelated to the two decentralization common factors but 

was related to the states' self-evaluation compliance common 

factor. 

The meaning of the two decentralization common factors--

co-location of the most numerous job classes and high 

skill/high responsibility--is difficult to interpret 

exactly. The co-location factor seems to indicate the 

importance of locating the key staff functions in one place, 

and the second factor seems to indicate the location of the 

most specialized staff functions. Mapping of neither factor 

matches well with expert opinion of the distribution of 

overall levels of decentralization among the states. 

The internal adjustments found in the five case study 

states can operate by modifying productivity or quality 

outcomes. Further research to clarify or extend points from 

this study is recommended. 

The null hypothesis appears to be contradicted by the 
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finding of relationships between decentralization and major 

NPDES permit processing time or the percentage of expired 

permits. Among the research hypotheses, the prediction that 

efficiency is higher in more decentralized agencies is 

supported for one parameter, contradicted for one other, and 

not addressed for seven parameters. The quality of outcomes 

for compliance did not show a relationship with 

decentralization, contradicting the second research 

hypothesis. One of two compliance unit-cost indicators 

tested showed a significant relationship to 

decentralization, supporting the third research hypothesis. 

Of the three intervening variables evaluated, only 

innovation showed a significant relationship to 

decentralization. 

The variables obtained from the questionnaire and the 

other sources make sense for the program characteristics 

observed in the five case studies. Furthermore, the common 

factors derived from them using principal component analysis 

appear to make sense when compared to the real world as seen 

in the five case study states. Despite the apparently 

validity of the indicators and common factors developed for 

this study, I have concluded that I do not have a valid and 

complete predictive model. The shortcoming primarily arose 

from gaps in the data, particularly in performance and 

financial data from the states, the eleven non responding 
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states, and the poor representation of minor NPDES permits 

in the EPA national databases. 

On the basis of these findings, I reached the overall 

conclusion that decentralization has been shown to improve 

efficiency and effectiveness in some limited parts of the 

states' NPDES programs but that further research is needed 

to examine the basic and confounding mechanisms at work. If 

neither decentralization nor decentralization always 

automatically gives the best results, then no single 

approach should be mandated. 

The main difference between devolution and 

decentralization is whether the more local part of the 

system is part of the single large organization or whether 

it is an autonomous unit performing delegated duties. The 

conclusions of this study should apply to either case, but 

the obscuring factors might be more evident under 

devolution. Ultimately, if neither decentralization nor 

centralization is automatically the best way to organize a 

complex system, then pluralism of approach is indicated as 

the most productive approach. This supports the alternative 

of devolution where functions are transferred with 

considerable to near-total delegation of authority to more 

local but autonomous units such as states. The delegation 

of authority must, however, be accompanied by the sharing of 

goals. In a national program such as NPDES, it can be 
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expected that devolution would give superior environmental, 

economic, and administrative outcomes than a uniform 

approach. This appears to fly in the face of the "level 

playing field" rationale underlying national legislation 

such as the Clean Water Act and its amendments, but the 

great check and balance of third-party standing for appeals 

and lawsuits puts the public in the role of enforcing 

consistency. The public, therefore, is the ultimate and 

indispensable extension of devolution. However, third party 

standing will work for consistency only if consistent 

standards are established by national legislation. This is 

because of the paramount importance of shared goals in the 

successful functioning of decentralization and devolution. 
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DECENTRAI.JZATION STUDY STATE 

1. Respondent: Name ---------------
Title ----------------In this position since 19_ 

QOO - ST/EPA: 1 = STATE, 2 = EPA 
QOOA - EPAREG: 1-10 = EPA REGION NUMBER 

2. Is your state fully delegated to administer the NPDES program? 
Yes __ What year? 19_ 
Partially __ Whichparts? ____________ _ 
No 

Q02 - DEL: YES = 1, NO = 0 
Q02A - AGE: VALUE IN YEARS 

3. Which best describes your agency? 
Q03- PURP: FIRST FOUR CODED AS NOTED BELOW 

NP= __ NPDES only 
WQ = __ Water quality only 
WQQ = __ Water quality and quantity 
ME= Multimedia environment.al 
NOT CODED Parts of NPDES sub-delegated to other state agencies 

Which part Agency 

NOT CODED __ Other (please specify: 

4. How would you describe employee morale in your agency (in FY93)? 

Q04-
INCREMENTS 

a. 

Low High 
0 5 10 
I I I I I I I I I I I 

raises? 1991_, 1992_, 1993_, 1994_ 
Q04A- RAISE: NUMBER CHECKED, 0-4 

MORALE: 0-10 BY 0.5 

When did your employees get 

b. What is your approximate annual turnover rate? __ % 
Q04B - TURN: PERCENT REPORTED 
c. What is your approximate current vacancy rate? __ % 
Q04C-VACANCY: PERCENTREPORTED 
d. Number of staff in water quality program: ___ FTE (full-time equivalents) 
Q04D- FTE: NUMBER REPORTED 

5. How would you rate state legislative support during 1988-1993? 

QOS-
INCREMENTS 

Is 

Weak Strong 
0 5 10 
I I I I I I I I I I I 

improving~t~, same z , declining~J~? 
QOSA- LEGTR: 1-J AS INDICATED ABOVE 

6. Do you have regional offices? 

LEGIS: 0-10 BY 0.5 

legislative support 

a. No __ Yes __ How many? ___ o_o_6 __ _ 
Q06 - RO: NUMBER REPORTED 
b. Where? -----·--· 
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DECENTRALIZATION STUDY STATE 

d. Are regional offices tied in any way to areas represented by appointed or 
elected members of the board that oversees the NPDES program in the state? 

Yes No 
Q06D - APPTD: YES= 1, NO= 0 

7. For FY93, what was your total budget (actual or estimated)? 
Total estimated agency budget $ Q07A-BUDAGY, SM 

Total estimated budget for NPDES activities $ Q07B- BUDNP, SM 

Estimated percent for NPDES activities from all state sources: Q07C- STATES% 

Regional offices' estimated budget? Percent of agency total budget 
O"/o SO% 100% 

I I I I I I I I I I I 
Q07D-RO$: PERCENTREPORTED 

8. Please summarize your agency's philosophy towards decentralization: NOT CODED 

9. How many NPDES pennits are there in your state? 

Major 

Minor 

Industrial POTW Non-industrial 
Non-POTW 

Q09A-MA.JIND Q09C-MAJP01W Q09E-MAJNON 

Q09B-MININD Q09D-MINP01W Q09F-MINNON 

Other (please define) 
MAJOR Q09G-MAJOTH 
MINOR Q09H-MINOTH 

10. As of July 1, 1993, how many active NPDES facilities had expired pennits? __ _ 
QlO - EXP%: NUMBER REPORTED DIVIDED BY TOTAL NPDES PERMITS IN 

STATE 
11. In FY93 what was the average processing time for NPDES pennits? 

Major Q11A - TIMEMAJ days 
Minor Q11B - TIMEMIN days 
Other GENERAL PERMITS Q11C - TIMEGEN days 

PRETREATMENT QllD-TIMEPT days 
12. In FY93 did you have permit fees for NPDES permits in your state? 

Yes No . 0% 50o/o 100"/o 

012 - FEE: YES= 1, NO= 0 I I I I I I I I I I I 
Q12B - FEEINC: PERCENT AS REPORTED Percent of budget from fees? 
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DECENTRALIZATION STUDY STATE 

13. To what extent do you use each of the following to ensure statewide consistency or 
accountability? How effective would you rate each mechanism used? 

Q13 - CONTROL: COUNT OF LINES MARKED 'OFTEN' IN EXTENT USED BLOCK. 
EXTENT USED EFFECTIVENESS 

Never Often None High 
I 2 3 4 5 1 2 3 4 5 

a. Central teclmical reviews I I I 
b. Central signing of permits 

c. Central control of enforcement 

d. Audits of regional offices 

e. Management information system 

f. Employee job descriptions 

g. Employee performance reviews 

h. Annual reports 

i. Quarterly reports 

j. Monthly reports 

k. Weekly reports 

I. Standard procedures manuals 

m. Training 

n. Statewide workgroups 

0. Statewide quality circles 

p. Central control of hearings 

q. Central personnel actions 

r. Central plaruring 

S. Central modeling/allocations 

t. Legislative oversight 
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DECENTRALIZATION STUDY STATE 

14. Please mark the thermometer scale to show the headquarters (HQ)/regional office 
(RO) split for each function. Q14 - [SERIES]: PERCENT MARKED TO NEAREST 5% 

All in RO None in RO 
100% SOo/o Oo/e 

a. Permit writing Q14A-ROPMT I I I I I I I I I I 
b. WQmodeling Q14B-ROMOD I I I I I I I I I I 
c. Limits determination Q14C-ROLIM I I I I I I I I I I 
d. Permit fee collection Q14D-ROFEE I I I I I I I I I I 
e. Permit signing Q14E-ROSGN I I I I I I I I I I 
f Planning Q14F-ROPLN I I I I I I I I I I 
g. lliring Q14G-ROIDR I I I I I I I I I I 
h. Merit raises Q14H-RORAI I I I I I I I I I I 
1. Self-monitoring data analysis Q141-RODMR I I I I I I I I I I 
J. Violation detection Q14J-ROVIO I I I I I I I I I I 
k. Issuing notices of violation Q14K-RONOV I I I I I I I I I I 
1. Drafting enforcement actions Q14L-ROENF I I I I I I I I I I 
m. Negotiating consent orders Q14M-RONEG I I I I I I I I I I 
n. Signing consent orders Q14N-ROSCO I I I I I I I I I I 
0. Inforansfer/ outreach Q140-ROOUT I I I I I I I I I I 
p. Making public statements Q14P-ROPUB I I I I I I I I I I 
q. Compliance inspectors base Q14Q-ROCOM I I I I ! I I I ! I 
r. Ambient monitoring Q14R-ROAMB I I ! I I I I I I I 
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DECENfRAI.JZATION STUDY STATE 

15. What is the mechanism by which authority Wl<ler NPDES program is delegated to 
the regional offices? (For main state permit in nondelegated states) NOT CODED 

Statute --
__ Regulation 
__ Memorandum of understanding 
__ Strategic plan 

Vision statement --
Mission statement --

__ Position descriptions 
Custom --
Tradition --
Contract 
Executive director's memorandum --

__ Other (Please describe) 

16. Are annual reports involving permit fees made to: 
__ Appointed board? 

NOT CODED 

__ Legislature? 
Governor? 

__ State budget office? 
__ The public? 

Other? -- ---------------------
__ No report required. 

17. Is there an appointed governing board for your agency? Yes_!_No_L Q17A-
BOARD 

Are there appointed regional boards? Yes_!_No.JL Q17B-
REGBD 

What are duties of statewide or regional boards? Yes_!_NR.JL Q17C-Q17H 
__ Adopt regulations? Q17C- BDREG c -H: ALL YES= 1, NO= 0 
__ Hear appeals? Q17D - BDAPP 
__ Approve permits? Q17E - BDPMT 
__ Appoint director? Q17F - BDDIR 
__ Chair hearings? Q17G- BDHRG 

Other? QI 7H- BDOTII 
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DECENTRALIZATION STIJDY STATE 

18. Staff location: Q18- [SERIES): PERCENT AS MARKED, BY 5% INCREMENTS 
In.RO None in 
only RO 

100% !10% 0% 

a. Permit writers Q18A- STFPMT I I I I I I I I I I I 
b. Modelers QtSB-STFMOD I I I I I I I I I I I 
c. Inspectors Qtsc - STFINS I I l I l l I I I l I 
d Managers QtSD-STFMGR I l I I I I I I I l I 
e. Compliance officers Q18E - STFCOM I l l I I I I I I l I 
f Enforcement officers Q18F - STFENF I I I I I I I I I I I 
g. Ambient monitors Q18G- STFAMB I I I I I I I I I 
h. Clerical/secretarial Q18H-STFCLR I I I I I I I I I 
1. Planners Q181 - STFPLN I I I I I I I I I 
J. Public affairs Q18J - STFPUB I I I I I I I I I 

19. How large is your total outreach program? 
a. Functions considered outreach (please check those that apply): 

Q19A- OUTFUN: NUMBER OF ITEMS MARKED OR LISTED 
__ Permitting assistance 

Public information 
__ Public school programs 
__ University coop or exchange programs 

Technical assistance 
__ Non-regulatory ("friendly") inspections 
__ Cooperative research with industry 
__ Technical advisory panels 
__ Citizens advisory panels 
__ Public hearings 
__ Public meetings 

I I 
I I 
I I 
I I 

__ Other (please specify) --------------
b. Total outreach staff size Q19B - OUTFTE: NUMBER REPORTED FTE 
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DECENfRAUZATIONSTIJDY STATE 

20. Compared to the turnover rate of positions at headquarters, the turnover rate in 
regional offices in generally: 

. Q20- TURNOV: NUMBER AS REPORTED 
Much Much 

Lower Same Higher NIA 

10 I I I I I I I I I I I 0 

21. Where do intergovernmental relations occur? 
BELOW 

Q21 - INTERG: AS INDICATED 

__ Entirely at headquarters= 1 
__ Mostly at headquarters = 2 
__ Equally at HQ and RO = 3 
__ Mostly at RO = 4 
__ Entirely at RO = 5 
__ Elsewhere (please specify) NOT CODED 

5 

22. How intensive an effort has your agency made to simplify NPDES procedures during 
the period 1990-1994? (Please mark all that apply.) Q22-INNOV: AS INDICATED BELOW 

__ Point of major emphasis = 1 
__ Point of minor emphasis = 2 
__ Legislative mandate NOT CODED 

Most innovations come ... . NOT CODED 
NOTHING MARKED = 3 

23. How would you rate your agency's success in simplifying NPDES procedures? 
Q23 - SIMPLE: NUMBER AS REPORTED, BY 0.5 INCREMENTS 

Low High 
0 5 10 

24. Which of the following I I I I I I I I I I I statements are true in 
your state concerning formal noti:fication--written 
or verbal--to a facility owner or manager that a violation .... (Please mark all that apply.) 
Q24 - (SERIES): VALUE AS REPORTED or YES= 1, NO= 0 

______ All violations receive a notice of violation. Q24A = 100% 
024A - NOVPCT Only some violations receive a notice. Percent receiving: 

% ---
024B - NOVP AY Notices of violation may directly require payment of a fine. 
024C - NOVINS Inspectors may issue notice of violation at time of inspection. 

-----All notices of violation are hand-delivered. Q24D=100o/o 
024D - NOVDEL Some notices of violation (estimated % ) are hand-
delivered. 
024E - NOVTRG = !Notice of violation triggers inspection or reinspection always. 
024E = 2 Notice of violation triggers inspection or reinspection sometimes. 
Q24E = 3 Notice of violation does not trigger inspection. 
Q24F - NOVRESNotice of violation requires a written response from the facility 
Q24G- NOVENFNotice of violation is used as evidence in developing enforcement 
024H - NOVNOTNotices of violation not used at all. 
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DECENTRALIZATION STUDY STATE 

25. How many inspections ofNPDES facilities were performed in your state in FY93? 
____ (Please include all types of inspections that you consider to be 

compliance inspections.) Q25 - INSP: NUMBER AS REPORTED 

26. Dwing the period 1988-94, how would you rate the success of your agency's strategic 
planning process? (10 =fully successful) 

Q26 - STRAT: NUMBER AS REPORTED, BY 0.5 INCREMENTS 
0 5 10 

I I I I I I I I I I I 
27. What resources were devoted to information 
management, collection, and dissemination for NPDES in your agency in FY93? 
(Estimated values) 

Staff positions (including secondacy assignments) 

INFOCST 

FTE Q27A-

Total budget for information services $ Q27B - INFOBUD (SK) 

28. If your state is NOT a delegated NPDES program, do you have water quality 
programs that apply to EPA-regulated dischargers? Please describe NOT CODED 

29. Are your regional directors in exempt positions (serve at pleasure of the governor or 
otherwise outside civil service protection)? Yes__ No __ 

Q29-EXEMPT: YES= 1,NO=O 
30. How often do the regional directors meet as a group? __ times per year Q30A-
RDMEET 

a. Who chairs these meetings? _______________ _ 
b. Who arranges them? __________________ _ 
c. Where are they held? __________________ _ 
d. Do these meetings make any real difference? QlOD - RDMTEF: ANY 

POSITIVE REPONSE = 1, OTHERWISE= 0 
31. What systematic program for quality or productivity improvement do you use? 

Qlt - SYSIMP: COUNT OF PROGRAMS LISTED IN RESPONSE 
None 
Program(s) used ________________ _ 

32. Have you attempted to implement: 
Flat organization concepts? Ql2A- FLATORG No_Yes_When? Q32B - FLATYR 

19 
Fwictional organization QJ2C - FUNORG No_ Y es_When? Q32D -

FUNYR 19 
Other (please specify) NOT CODED 
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DECENTRALIZATION STUDY STATE 

33. With regards to taking formal enforcement action (e.g., consent order, special order, 
referral to attorney general, criminal referral, compliance agreement with another state 
agency), what is the average time from violation detection to enforcement action (initial 
order)? 

QJJ - ENFLAG: = 1 One month or less 
= 2 2 - 3 months 
= 3 4 - 6 months 
= 4 7 - 9 months 
= s 10 - 12 months 
= 6 13 months - 2 years 
= 7 Greater than 2 years 

34. What proportion of compliance problems are returned to compliance within one year? 
0% .50"/o 1000/o 

I I I I I I I I I I I 
Q34 - RETURN: PERCENT REPORTED, IN 5o/o INCREMENTS 

35. During FY93, what was the extent of EPA intervention in your NPDES program? 
Q35A- EP ANON None NONE= 1, BLANK= 0 
Q35A- EP ANON __ None beyond commenting on draft permits 

EPA administrative orders 
Q35B - EP AAO How many active in FY93? __ 

__ EPA judicial orders 
Q35C - EPA.JO How many active in FY93? __ 
QJSD - EP AHAS __ Threatened change in delegation 
Q35D - EP AHAS __ Difficulties over 106 grant 

ONE OR lWO YESSES ON QJ5D = 1, lWO BLANKS= 0 
NOT CODED __ Other {Please specify) 

36. During FY93, how many of each of the following actions did you take or experience? 
036 - rsERIESl: NUMBERS AS REPORTED 

Action Number in FY93 
Major NPDES permittees with no violations Q36A- MA.JABS 
Minor NPDES permittees with no violations Q36B - MINABS 
Notices of violation issued Q36C - NOVISS 
State consent/administrative orders issued Q36D-STORD 
Preexisting state consent/administrative orders Q36E - PREORD 
continuing (9/30/93) 
State judicial o_rders issued Q26F-STJO 

-·-------

Facilities on EPA significant noncompliance list Q26G-SNC 
9/30/93 
Facilities on EPA exceptions list 9/30/93 Q26H - EXCEPT 
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DECEN1RALIZATION STUDY STATE 

37. Overall, how successful do you consider your NPDES program in tenns of: 
Q37A-ABSCOM: PERCENT AS REPORTED, IN 5% INCREMENTS 

O"A. SO% 100% 

Absolute compliance level? I I I I I I I I I I I 
Q37B -ABSWQ: PERCENT AS REPORTED, IN 5% INCREMENTS 

0% SO"lo 100% 

Instream water quality? I I I I I I I I I I I 
Q37C -ABSPUB: PERCENT AS REPORTED, IN 5% INCREMENTS 

0% SO% 100"/o 

Public perception? I I I I I I I I I I I 

38. To what factors do you attribute this success? 
NOT CODED 

39. In what ways do your regional offices help your program? In what ways, if any, do 
they detract from your program? 

NOT CODED 

40. Are the trends towards more or less investment in regional offices, in the center, or 
overall? Why? 

Q40 - TREND: NARRATIVE INTERPRETED ACCORDING TO: 
1 =STRONGLY TOWARDS REGIONAL OFFICES 
2 =SOMEWHAT TOWARDS REGIONAL OFFICES 
3 =EQUALLY REGIONAL OFFICES AND HEADQUARTERS 
4=SOMEWHATTOWARDSHEADQUARTERS 
5=STRONGLYTOWARDSHEADQUARTERS 

41 Which of the following documents are available for your agency for FY93 or other 
recent year? NOT CODED 

__ Annual report 
__ Annual report to EPA 
__ Annual report to legislature 
__ Compliance report 
__ Strategic plan 
__ Operating plan 

__ 303( d) or 303( e) reports 
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Triennial review 
__ Organiz.ation chart 
__ Permitting activity report 

Permit fees report --
__ 305(b)report 
__ 208plan 
__ Quarterly Non-Compliance 
Reports (QNCR) 



APPENDIX B 

CODEBOOK FOR NON-QUESTIONNAIRE DATA 

ATLAS - AREA (square miles) from National Geographic 

Atlas, 1988 ed. 

CENl - ECON ($) Mean household income, 1990 Census. 

CEN2 - AGR (%) Percent of population engaged in 

agriculture, forestry, or mining, 1990 Census. 

CEN3 - DIVERS (%} Percent non-white population, 1990 

Census. 

'CEN4 - POPN (N) Total population, 1990 Census. 

COMPl - AREARO (square miles) Computed as area of state 

divided by number of regional offices. States with no 

regional offices use 1 as number of regional offices. 

FOIOl - PCSMIN (N} Number of NPDES minor permits in each 

state as of 9/30/1993. All FOI-prefixed items were 

extracted from EPA's Permit Compliance System using Freedom 

of Information Request no. RIN-4577-94. 

FOI02 - PCSMAJ (N) Number of NPDES major permits in each 

state as of 9/30/1993. 

FOI03 - PCSEXP (N) Number of NPDES expired permits in 

each state as of 9/30/1993. 

FOI04 - PCSAOE (N) Number of EPA administrative orders 

issued to NPDES permits in each state in FY93. 

FOI05 - PCSAOS (N) Number of state administrative orders 

issued to NPDES permits in each state in FY93. 
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FOI06 - PCSJOE (N) Number of EPA judicial orders issued 

to NPDES permits in each state in FY93. 

FOI07 - PCSSNC (N) Number of NPDES facilities in 

significant noncompliance (SNC) in each state as of 

9/30/1993. 

FOI08 - PCSEXC (N) Number of NPDES facilities on 

exceptions list in each state for any quarter in FY93. 

FOI09 - YRAPP (mm/dd/yy) Date state NPDES program 

approved (delegated) by EPA. 

FOilO - PMINNQ (N) Number of minor facilities in each 

state not appearing on EPA quarterly noncompliance report 

(QNCR) list during FY93. 

FOilOA - PMINNQ% (%) Percent of minor facilities in each 

state not appearing on EPA quarterly noncompliance report 

(QNCR) list during FY93, computed as FOilO/FOIOl. 

FOill - PMAJNQ (N) Number of major facilities in each 

state not appearing on EPA quarterly noncompliance report 

(QNCR) list during FY93. 

FOillA - PMAJNQ% (%) Percent of major facilities in each 

state not appearing on EPA quarterly noncompliance report 

(QNCR) list during FY93, computed as FOI11/FOI02. 

NWSl - RAIN (in/yr) 30-year mean annual rainfall, 

computed as average of all National Weather Service offices, 

by states, using 1950-1980 period. 
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APPENDIX C 

DATA TABLES 

PART I - STATE DATA FROM ALL SOURCES 

PART II - DATA FOR CONTROL MECHANISMS 
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f\J 
~ 
(JJ 

STATE 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

ECON 
25257 
29201 
29792 
39386 
28706 
30140 
27096 
23213 
26362 
23597 
27291 
23577 
28797 
24807 
36329 
26229 
27483 
34875 
27250 
32965 
22988 
33328 
35798 
21147 
41408 
38829 
31011 
32181 
22503 
30909 
31183 
27016 
29069 
29442 
26647 
26016 
27504 
40927 
2013Ci 

AGR 
7.8 
2.2 
4.1 
1.4 
1.7 
2.4 
5.5 

10.1 
3.1 
2.3 
4.6 
3.5 
2.2 
2.2 
1.4 

7 
2.6 
1.8 
4.5 
1.1 
8.2 
1.9 
2.7 
4.5 
2.7 
2.9 
1.6 
l.2 

11.3 
3.8 
3.4 
2.6 
1.7 
4.3 
2.6 
7.5 
2.3 
0.9 
3.1\ 

/\PPEIJDJX C. PART I - STATE DATA FROM .ALL SOURCES 

DIVERS RAIN PCS MIN PCS MAJ PCSEXP PC SA OE PCS A OS PCSJOE 
5.6 11.84 354 69 148 0 0 

28.9 48.67 898 179 0 1 303 
1.5 32.54 107 34 0 10 15 
29 40.46 956 97 301 4 74 

12.2 35.59 4848 292 144 7 104 
11.7 11.7 535 111 60 2 51 

5.8 13.97 837 29 2 27 38 
5.3 16.7 383 25 0 22 3 

12.3 36.62 2622 136 131 3 8 
26.4 55.21 1745 219 68 9 37 

9.8 26.01 904 67 41 0 11 
17.7 34.14 808 95 139 942 1 

9.4 38.16 1600 181 563 76 308 
17 47.88 1512 151 48 0 33 

2 36.17 251 68 66 247 19 
3.3 32.65 1697 115 197 0 76 

16.9 54.92 541 292 73 293 0 
19.6 40.25 66 32 34 0 0 

7.2 36.76 1089 70 12 8 110 
25.5 37.24 1766 367 295 47 261 

7.2 13.31 156 45 20 2 0 
22.5 40.6 2543 117 194 0 29 
38.9 19.79 1289 247 43 1 13 
17.3 46.11 806 100 35 450 1109 
24.3 31.51 935 193 50 26 0 
66.6 54.77 60 26 32 0 0 
15.7 7.58 106 10 7 0 4 

8.4 41.63 119 29 82 15 93 
8.5 20.1 353 33 28 18 1 
5.6 27.21 106ff 81 180 2 98 

11.4 45.33 610 93 13 7 142 
24.7 27.9 4966 592 846 6578 4 
11.4 38.3 5259 403 81 16 33 

7.7 28.85 963 137 443 0 0 
211.4 46.84 1529 226 8 36 313 

6.2 23.53 1155 67 277 0 0 
19 9.48 143 43 31 19 0 

20.6 '12.05 1189 202 628 541 1972 
36.5 50.38 151\3 85 47 2 152 

PCSSNC PCSEXC YRAPP 
0 4 5 
0 10 2 6/28174 
0 1 1 3/11174 
2 6 0 915/74 
0 41 10 3/11 /74 
0 6 5 3127175 
0 1 0 1130175 
0 1 1 6/13/75 
0 13 4 10130/74 
0 18 16 10119/79 
0 7 6 6/28174 
0 7 5 
0 26 48 111175 
0 8 8 12/28177 
0 3 2 
0 10 .7 8/10/78 
0 8 6 
0 6 1 411174 
0 2 1 9/26173 
0 31 16 10/28175 
0 1 0 6/10174 
0 4 0 3/31/75 
0 4 9 6114/73 
0 10 0 1111/86 
0 3 7 
0 0 0 11/28174 
0 2 1 9/19175 
0 0 5 9/17/84 
0 2 0 12/30/93 
0 10 2 6/30/74 
0 8 11 11114/73 
0 63 32 
0 38 54 6/30178 
0 7 3 2/4/74 
0 12 15 10119/75 
0 7 2 6112/74 
0 5 0 
0 16 3 4113/82 
0 0 1 5/1/74 



CV 
p. 
(j'\ 

ST/\TE 
1 
2 
3 
4 
5 
6 
7 
s 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2S 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3S 
39 

PMINNO 
27 

S65 
101 
901 

4321 
232 
767 
356 

1S04 
16SO 

859 
507 

1069 
1444 
240 

1621 
96 
60 

1044 
793 
11S 

2536 
12S1 

173 
S90 

60 
103 
113 
127 
19S 
526 

4761 
5142 

595 
1460 
S16 
135 
370 

138/ 

PMAJNO 
44 

127 
12 
65 

144 
73 
21 
13 
9S 
51 
31 
26 
7S 
33 
44 
36 

191 
19 
30 
51 
35 
44 

205 
49 

151 
22 

2 
7 

17 
21 
17 

131 
231 

74 
173 
43 

8 
4 

01 

93SNC ST/EPA EPAREG 
26 1 10 N 

6 1 4 y 
3 1 1 y 
6 1 3 y 

24 1 5 y 
15 1 5 y 
17 1 SY 
4 1 8 y 

13 1 7 y 
17 1 4 y 
23 1 7 y 
20 1 6 N 
30 1 5 y 
23 1 4 y 
13 1 1 N 
14 1 7 y 
8 1 4 N 

22 1 3Y 
27 1 10 y 
18 1 2 y 
5 1 8 y 
8 1 3 y 
4 1 9 y 

13 1 6 y 
13 1 10 N 
0 1 9Y 

11 1 9 y 
27 1 1 y 

6 1 SY 
19 1 5 y 
36 1 10 y 
28 1 6 N 
21 1 3Y 

4 1 5 y 
10 1 4Y 
15 1 7Y 
19 1 9 N 

Cl 1 ~ y 
11 1 4 y 

DATA RESULTS 

DEL AGE PURP MORALE RAISE TURN VACANCY FTE 
ME 7.5 1 5 10 250 

20 ME 8.5 1 2 5 100 
20 ME 5 0 5 2 18 
20 ME 6.5 2 2 1 6S.5 
20 WO 4.5 1 
19 WO 7.5 4 3 7 101 
19 ME s 4 s 0 6 
19 WO S.5 1 s 0 26 
20 ME 6.7 2 10 so 
14 ME 7.5 1 10 2 125 
20 woo 5 2 5 5 71 

ME 7.5 1 5 31 116 
19 ME 1.5 1 1S BO 
16 woo 7.5 2 10 s 1S7 

ME 5 2 5 10 17 
16 ME 5 1 5 5 45 

ME 7 3 100 
20 ME 5 3 15 20 
15 ME 7.5 4 164 
21 ME 3.5 2 3 2 296 
20 ME 5 1 5 0 35 
19 ME 2.5 1 6 11 400 
21 woo 9.5 1 1037 

8 ME 8.5 4 10 0 50 
ME 2.5 4 

20 WO 6.5 4 5 4 23 
19 ME 6 1 20 10 29 
10 ME 7.5 1 30 25 52.5 

1 ME 8.5 
20 ME 3 
22 ME 2.5 2 4 4 173 

ME 4 20 10 45 
16 WO 6.5 1 5 5 
20 NP 8.5 4 5 3 138 
19 ME 8.5 2 2 1 220 
20 ME 2.5 4 11 15 S2 

ME 1.5 1 20 15 136 
12 ME 3.5 4 2 0 251 
20 WO 5 2 20 24 69 



N 
./:>. ...., 

ST/\ TE LEGIS ----- ------
1 7 
2 7.5 
3 5 
4 1.5 
5 5 
6 2.5 ------
7 6.5 -------
8 6.5 
9 7.3 

10 1.5 
11 4.5 
12 7.5 
13 1.5 
14 2.5 
15 5 
16 2.5 
17 8 
18 5 
19 8.5 
20 0 
21 3.5 
22 5 
23 5 
24 8.5 
25 0 
26 3.5 
27 6 
28 1.5 
29 
30 
31 5 
32 1.5 
33 5.5 
34 7.5 
35 5 
36 6.5 
37 3.5 
38 7.5 
39 3.5 

LEG T Tl no /\PPTO ---- -----------
6 N 

1 5N 
3 5N 
2 3N 
2 5 N 
1 4 N 
2 1 N -· 
1 1 N 
2 6N 
3 3 N 
3 6 N 
1 1 N 

1.5 2N 
2 6N 
2 1 N 
3 6N 
2 6 N 
2 1 N 
2 9 N 
3 9 N 
2 2 N 
3 6 N 
2 9 N 
2 11 N 
3 4 N 
2 1N 
2 2 N 
2 1 N 

3 N 
5 N 

2 4 N 
3 15 N 
3 6 N 
2 6 N 
1 7 N 
1 2 N 
3 3 N 
3 '1 N 
2 3 N 

DAT A RESULTS 

BUO/\GY flUDNPD STATE$ 
30 0.07 25 
3'1 6 66 

0.7 0.7 50 
11.586 3.851 33 

8 6 75 
7.43 1.18 95 

0.3 50 
0.5 0.4 
323 4.389 68 

32 5 20 
2.1 

2 60 
5.74 2.3 
10.2 8 

0.6 
30 1.7 25 

1300 7 0 
1.2 1.2 67 
52 2.3 68 
23 13 45 

0.26 0 
108 5.5 33 
2119 11.026 69 

92.3 2.3 43 
41.4 0.47 1 

1.252 0.243 19.4 
3.5 2.5 25 

0.55 
11 7.5 

129.3 10.1 7 
16 1.6 

33.84 3.82 66 
8.7 4.35 50 
12 3.6 30 

29.03 0.643 43 
20 0.13 1 

242 15 
6.3 1.6 67 

RO$ Ml\JIND MININD M/\JPOTW MINPOTW MAJ NON 
55 30 18 80 175 200 
15 50 450 100 400 2 

7 44 29 62 0 
47 6'10 49 261 

66 126 1337 165 1237 
22 37 610 69 330 

0 13 0 16 84 0 
0 7 58 16 263 2 

50 83 1110 63 1858 
67 1585 117 161 0 
13 294 42 385 3 

0 35 350 56 350 
30 80 900 110 350 2 

57 1037 94 475 0 
26 79 38 40 

3 45 650 60 640 0 
0 145 453 147 87 

16 34 14 14 
15 24 119 46 170 
40 143 720 237 350 0 

0 20 230 26 124 
5.5 58 722 80 1101 0 
22 72 734 160 106 28 

35 65 490 276 
38 
15 11 63 13 7 2 
25 3 5 8 80 

6 95 23 17 
8 71 23 243 2 

15 27 450 55 750 
60 41 309 45 214 0 

66 148 1700 255 622 
50 51 337 86 469 0 
55 101 1000 137 169 0 

0 25 153 42 343 
25 16 13 22 35 6 

65 600 99 150 4 
20 40 500 50 290 0 



I\.) 

*'" 00 

STATE MINN ON -------·------1 30 ---· 
7 50 
3 0 
4 
5 
6 
7 187 
8 50 "-----· 
9 1711 

10 336 
11 42 
12 
13 450 
14 0 
15 
16 0 
17 
18 
19 1 
20 276 
21 
22 876 
23 547 
24 
25 
26 8 
27 
28 188 
29 18 
30 
31 0 
32 
33 1775 
34 0 
35 400 
36 205 
37 46 
38 
39 850 

MAJOTH ·-----

0 

0 

42 
0 

0 

0 

50 

250 
0 

0 

0 

0 

MINOTlt EXPIRED TIMEMAJ ---
0 

0 15 151 
2000 180 
6061 1006 

91 
600 0 120 

'1 0 100 
246 220 

1807 20 150 
591 50 283 

1: r1 
900 180 

0 93 360 
0 90 

2000 180 
4000 

28 12 
1260 70 702 
6897 250 150 

150 80 10 
1325 50 120 

422 180 
13 120 

400 44 180 
15 180 
99 90 
14 365 

310 
2335 86 

10 180 
270 

1971 1457 200 
3609 122 300 

119 130 90 
22 180 

1200 589 33 
160 120 

DATA RESULTS 

TIMEMIN Tl MEGEN TIMEPT FEE FEEING CONTROL ROPMT RO MOD 
N 0 4 0 55 
N 0 11 0 0 

151 y 50 10 0 0 
120 2 y 15 9 0 0 

y 0 9 85 25 
y 75.B 12 25 0 

90 N 0 10 0 0 
60 N 0 2 0 0 

120 90 y 30 8 75 0 
120 30 60 y 25 12 0 0 
100 y 0 3 0 0 
180 y 25 13 0 0 

70 N 0 19 0 0 
180 y 25 11 25 25 

N 0 0 0 
N 0 9 0 0 
y 10 0 85 15 
y 33 10 0 0 

704 y 39 14 55 15 
100 y 0 9 25 0 

3 N 0 13 0 0 
120 14 y 6 100 75 
180 y 25 10 100 100 

30 y 25 8 0 0 
60 y 10 5 100 15 

120 7 y 0 9 0 0 
120 y 50 14 25 0 
90 y 12 0 0 

300 N 0 11 15 15 
y 35 11 0 0 
y 90 e 85 15 

180 180 180 y 0 12 0 0 
272 y 12 7 100 100 

90 30 y 80 0 25 25 
200 90 y 25 15 0 0 

60 45 N 0 10 0 0 
500 N 0 6 0 0 

17.75 y 70 11 0 0 
90 N 0 11 0 0 



!\.) 
.l:> 
l.O 

STAlE 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
Hi 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

ROLIM ROFEE 
45 0 

0 
0 0 
0 0 

35 85 
25 0 

0 
0 0 

45 45 
0 65 
0 0 
0 0 
0 0 

25 0 
0 0 
0 

85 100 
0 0 

55 0 
25 0 

0 0 
75 0 

100 0 
0 0 

85 50 
0 0 

25 
0 0 

15 0 
0 0 

75 0 
25 0 

100 100 
15 0 
10 0 

0 0 
0 0 
0 0 
0 

ROSGN ROPLN ROHIR 
65 55 50 

0 0 0 
0 0 0 
0 0 0 
0 0 75 
() 25 0 
0 0 0 
0 0 0 

25 15 45 
0 0 55 
0 35 35 
0 0 0 
0 15 15 
0 25 50 
0 0 0 
0 0 55 

85 15 85 
0 0 0 

15 15 55 
100 0 50 

0 0 0 
85 25 35 

100 85 50 
0 0 0 

85 50 50 
0 0 0 
0 0 25 
0 0 0 
0 0 0 
0 0 15 

85 55 55 
0 0 55 

100 50 50 
65 25 55 
10 20 50 
0 0 25 
0 0 0 
0 0 0 
0 0 20 

DAT A RES UL TS 

ROR/\I RODMR ROVIO RONOV ROEN!' RO NEG ROSCO RO OUT 
50 65 65 75 75 85 85 85 

0 65 65 65 65 65 0 25 
0 0 0 0 0 0 0 50 
0 0 100 100 0 0 0 35 
0 55 55 75 85 25 15 75 
0 15 15 0 0 0 0 25 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

45 85 85 75 0 25 0 65 
55 75 75 25 0 0 35 55 

0 25 35 35 85 100 100 65 
0 0 0 0 0 0 0 0 

15 0 15 0 0 0 0 0 
50 50 50 50 0 0 50 

0 0 0 0 0 0 0 0 
0 100 65 100 100 0 0 50 

85 85 85 85 85 65 85 55 
0 0 0 0 0 0 0 0 

55 85 75 75 85 25 0 55 
50 50 100 100 100 100 100 50 

0 0 0 0 0 0 0 25 
45 100 100 100 65 55 0 45 
50 100 100 100 100 100 100 85 

0 45 45 15 0 0 0 0 
50 100 100 100 100 100 100 50 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 25 

0 0 0 0 0 0 0 0 
0 55 0 0 0 0 65 

15 0 25 15 15 0 0 35 
55 75 75 75 75 75 75 55 
35 0 75 75 25 0 0 65 
75 100 100 100 100 100 100 65 
55 75 85 85 85 55 55 35 
50 20 50 50 70 70 50 50 
15 15 15 0 0 15 0 25 

0 0 0 0 0 0 0 85 
0 0 85 85 85 85 0 50 

0 0 0 0 0 0 50 



"' Ln 
0 

ST/\rE noruo ---·--1 85 
2 50 
3 0 
'1 0 
5 45 
6 15 
7 0 ·----8 0 
9 65 

10 55 
11 55 
12 0 
13 15 
14 50 
15 0 
16 0 
17 55 -
18 0 - 19 45 
20 50 -21 15 -· 
22 25 
23 85 - 24 0 
25 85 
26 0 
27 25 
28 0 
29 25 
30 35 
31 [i!j 

32 '15 
33 75 
34 25 
3r. ,, 50 
36 Hi 
37 55 
38 0 
3g 0 

nocoM RO/\MB BOARD REGBD 
60 100 y N 
65 25 y N 

0 0 N N 
65 '75 N N 
75 85 y N 
55 85 y N 
75 0 y N 

0 0 y N 
85 55 y N 
55 85 y N 

100 15 y N 
0 OY N 

25 OY N 
85 85 y N 

0 ON N 
100 0 y N 

~-

100 Bf'i y N 
0 0 N N 

75 15 y N 
100 0 y N 

25 0 y N 
100 100 y N 
100 75 y y 

0 45 y N 
100 50 N N 

0 ON N 
25 ON N 

0 ON N 
50 75 y N 
65 0 y N 
75 15 N N 

100 85 y N 
100 75 y N 
100 65 y N 
90 70 y N 
15 OY N 
85 ON N 

100 ON N 
50 50 y N 

DATA RESULTS 

BDREG BO/\PP BOPMT Boom BOHRG BOOTH STFPMT STFMOD 
y y N N N N 75 
y N N y N N 0 0 

0 0 
N N N N N N 0 0 
N y N N N y 85 15 
y y N N y N 4 0 
y y y y y N 0 0 

0 0 
y y N N y N 75 0 
y N N y N y 15 0 

0 0 
y N N y N N 0 0 
y y N N N N 0 0 
y y N N N N 0 0 
N N N N N N 0 0 
y y N N N N 0 0 
N N N N N y 85 0 

0 0 
y y N y y N 25 15 
y N N N N N 25 0 
y y N N y N 0 0 
y y y N y y 85 85 
y y y y y y 100 85 
y y N N y N 0 0 

100 0 
0 0 

y y y N y N 25 0 
N N N N N N 0 0 
y N N N N N 35 35 
y y y N N N 0 0 

y 75 26 
y y y y y y 0 0 
y N N N N N 100 85 
y y N y N N 75 0 
y y y N y y 0 0 
y N N N y y 0 0 

0 0 
N N N N N N 0 0 
y y N y y y 0 0 



N 
U1 
...... 

STATE 
f----· 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3'1 
3r ·' 
36 
31 
3U 
39 

STFINS STFMGR 
60 50 
65 50 

0 0 
75 25 
85 45 
75 64 
25 0 

0 0 
85 50 
50 35 
85 25 

0 0 
15 0 
85 50 

0 0 
100 45 
100 45 

0 0 
75 25 
15 45 
25 15 

100 65 
100 50 
65 0 

1 ()() !)0 
0 0 

25 15 
0 0 

35 0 
35 0 
75 50 

100 50 
100 65 
85 45 
70 70 
15 0 

100 25 
100 75 ------50 0 

SHCOM STFENF SHAMB 
85 100 100 
65 65 20 

0 0 0 
0 0 25 

25 20 75 
26 25 75 

0 0 0 
0 0 0 

35 0 55 
35 0 100 
65 0 15 

0 0 0 
0 0 15 

75 55 85 
0 0 0 
0 0 0 

100 75 85 
0 0 0 

75 100 0 
15 

0 0 0 
100 0 100 
100 50 85 

0 0 0 
100 100 50 

0 0 0 
0 0 0 
0 0 0 

25 25 55 
25 0 0 
75 85 25 
75 15 85 

100 100 85 
65 75 75 
70 70 50 
15 15 0 

() 0 0 
100 100 (j 

0 0 

DAT A RE SUL TS 

STFCLR STFPLN STFPUB OUTFUN OUTrTE TUR NOV INTERG INNOV 
50 15 35 7 2.5 3 2 
50 0 0 9 10 7 2 2 

0 0 80 3 5 1 1 
15 0 0 10 2 2 1 
35 15 0 10 2.5 2 2 
16 0 0 7 15 2.3 2 1 
0 0 0 3 0.1 1 2 
0 0 0 3 0.5 1 1 

45 0 55 3 0 7 3 2 
45 0 0 11 125 0.5 2 1 
35 0 0 15 7.1 0 3 1 

0 0 0 5 12 1 1 
0 0 0 7 1 1 

55 15 15 11 5 3 2 
0 0 0 6 4 1 2 

50 0 0 4 7.5 .2 2 
45 0 0 3.5 2 

0 0 0 10 1 1 
35 15 0 9 40 2 
50 0 50 9 5 3 1 
25 0 0 7 0 6.5 2 2 
55 75 0 9 0 2.5 2 1 
50 85 0 7 4.5 3 1 

0 0 0 6 2 1 2 
50 0 0 4 0 7.5 3 2 

0 0 0 5 0 1 1 
25 0 0 6 5 2 1 

0 0 0 7 0 1 1 
15 0 0 7 1.5 0 3 2 
15 0 0 5 
75 25 25 7 9 5 3 1 
50 0 50 5 2 1 
75 75 100 8 5 4 1 
45 15 45 11 3 3.5 2 1 
60 10 10 11 20 1 3 1 

0 0 0 8 0.5 0.5 2 1 
35 0 0 0 0 5 2 0 
75 0 0 9 5 2 1 
0 0 0 8 3 r. ·" 5 1 2 



I\.) 

U1 
I\.) 

STATE 
1 
2 
3 
4 
5 
(j 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

SIMPLE 

8.5 
5 

3.5 
2.5 
6.5 

5 
1\.5 
6.3 
8.5 
2.5 

5 

5 
7.5 
1.5 

6.5 
2.5 
7.5 
1.5 
7.5 
4.5 
2.5 
1.5 
5.5 
7.5 

5 
3.5 

7.5 
6.5 
1.5 

8 
4.5 
1.5 
5.5 

9 

NOV PCT NOVP/\Y 

85 N 
100 N 

5 y 
55 N 
10 y 
50 N 
99 N 
50 N 

100 N 
5 N 

30 N 
99 N 

100 N 
30 N 
99 N 
90 N 
99 N 
80 N 

100 y 
70 N 
66 N 
99 N 

100 N 
99 N 

100 y 
99 y 

100 y 
10 y 

7.5 N 
99 N 

100 N 
75 N 
10 N 

100 y 
99 N 
50 N 

100 N 
100 N 

DAT A RES UL TS 

NOVINS NOV DEL NOVTnG NOVRES 

N 5 2 y 
N 0 2 y 
y 0 1 N 
N 0 2 y 
N 5 3 y 
N u 2 y 
N 0 y 
N 0 1 N 
N 0 1 y 
y 10 2 y 
N 0 3 N 
N 1 2Y 
N 2 y 
N 0 2 y 
y 2 N 
y 1 2 y 
N 0 N y 
y 0 2 N 
N 8 2 y 
N 0 2 y 
N 60 2Y 
y 0 2 N 
y 0 y 
y 100 2 y 
N 0 2 y 
N 0 2Y 
N 0 2 y 
N 100 2 y 
N 0 2 y 
N 0 2 y 
N 5 2 y 
y 0 2 y 
y 0 2 y 
N 2 2 N 
y 0 2Y 
N ON N 
y 99 2 y 
N 0 2 y 

NOVENF NOVNOT INSP STRAT INFOCST INFOBUD 
1\9 90 0 0 

y 1000 5.5 5 200 
y 52 0 1.25 I\ 
y 1956 
y 1178 2.5 
N 550 6.5 3 99.6 
y 300 0 1.25 50 
y 320 6.5 1 
y 6.5 3 
y 1350 7.5 1 40 
y 439 1.5 3 100 
y 600 5.5 0 0 
y 1400 9 
y 486 6.5 
y 130 7.5 0 0 
y 900 0.5 
y 900 
N 156 5 
y 140 3.5 3.5 90 
N 1852 6.5 10 650 
y 55 5.5 1 45 
y 2817 7.5 5 250 
N 989 7.5 10 1962 
y 568 2 
y 450 0.1 0 
y 12 1.5 2 10 
y 60 7 0 
y 6 2.5 
y 33 7.5 
y 450 
y 480 7.5 6 325 
y 2500 6.5 
y 6.5 
y 500 7.5 10 
y 1208 8.5 10 
y 233 5.5 1.25 45 
y 0 0 0 
y 3574 2.5 24 1200 
y 1900 0 4 140 



N 
l1l 
w 

STATE EXEMrT -----
IN 
2 y 
3 N 
4 N 
5 N 
G N 
7 
8 
9 N 

10 N 
11 N 
12 
13 N 
14 N 
15 N 
16 N 
17 y 
18 
19 N 
20 y 
21 N 
22 y 
23 y 
24 N 
25 N 
26 
27 y 
28 y 
29 N 
30 N 
31 y 
32 y 
33 y 
3·i y 
35 N 
36 N 
37 N 
38 N 
39 N 

nDMEET RDMTEF 
8 y 

15 y 

0 
12 y 

4.5 y 

20 y 
26 y 

2 y 
0 
0 
4Y 
0 
4 y 

12 N 
4 y 
0 
6Y 

12 y 
0 
4 N 
0 

24 y 
0 
0 

12 
12 y 
5 y 

12 
12 y 

8 y 
0 

12 N 
'10 y 

0 

DATA RESULTS 

SYS IMP FLA TORG rLA !YR FUNORG 
1 N y 
1Y 1994 y 
0 N N 
1 y 1988 N 
1 y 1993 y 
1 N y 
0 N N 

2 N N 
4 y 
1 N y 
1 N y 
1 N N 
ON N 
1 N y 
OY N 
1 

y 1994 
OY 1983 N 
ON N 
2 y 1994 y 
1 N y 
1 N N 
ON N 
OY 1991 
1 N N 
ON y 
ON N 
1 y 
1 N N 
1 y 1994 y 
1 
1 N y 
1 N N 
ON y 
0 N y 
ON N 
1 y 

2 N N 

FUN YR ENFLAG RETURN EPANON EPAAO EPAJO 
1991 2.5 75 
1975 2 85 N 0 0 

3 85 y 3 0 
3 85 y 

1993 5 52.5 18 2 
1977 3 55 y 

3 80 y y 0 
4.5 85 y 

6 y 
1984 3 75 y 3 0 

2 75 N 0 0 
1993 3 35 

5 N N N 
5 45 y 0 0 

1987 2 85 y N N 
2 85 y 
2 65 
3 15 y 

1.5 75 y 
3 85 y 

1974 6 55 y 0 3 
1994 3.5 50 y 0 0 

3 85 y y N 
2.5 75 y 

2 15 y 
3 50 y 
2 50 y ON 

50 y 
2 55 y 1 

1994 2.5 0 0 
4 65 N 

1994 1 75 N 
3 85 y 2 0 

1985 3 85 N 0 0 
1988 3 85 y 

5 75 
1992 2 75 y 

2 80 y 0 0 



N 
lJ1 
.p,. 

STATE EPA HAS 
1 
2 N 
3 
4 
5 
6 
7 
8 
9 N 

10 
11 y 
12 
13 y 
14 
15 N 
16 
17 
18 
19 - 20 
21 N 
22 
23 N 
24 
25 
26 
27 
28 N 
29 
30 
31 y 
32 y 
33 y 
3'1 
35 y 
36 
37 
38 
30 N 

MAJ ABS MINABS 

4 20 
14 0 

14 3B5 

35 514 

31 151 
13 

65 261 
355 1205 

18 50 
47 1227 

90 BO 

23 36 

298 

110 693 
60 425 

1229 

DATA RESULTS 

NOVISS ST ORD PREORD STJO 

317 107 57 
25 14 4 

369 42 43 
2668 72 

2B 
550 20 0 

1 4 

3300 Bl 
100 9 7 

95 16 242 
6 8 6 

26 18 5 
36 21 

25 5 5 
1851 108 

32 
3 130 324 

13 3 10 

5 2 6 

22 "51 

870 29 173 
0 0 

633 59 90 
83 1 1 

715 171 86 

SNC EXCEPT ABSCOM ABSWQ ABS PUB TREND 
75 55 25 3 

3 4 1 75 B5 45 1 
4 1 0 BB BB BB 1 
0 0 0 85 75 55 4 

22 42 5 55 75 25 3 
75 75 B5 5 

15 4 0 75 95 90 5 
2 75 B5 65 5 

85 B5 77 4 
16 3 75 B5 65 2 

0 2 1 85 2 
65 65 65 5 
75 75 2 

0 3B 4 65 65 65 3 
0 2 1 100 85 85 3 

80 80 55 

1 0 0 1 
10 23 6 85 B5 35 2 

2 2 0 55 55 55 1 
4 2 0 65 85 50 1 

44 1 92 75 75 1 
0 3 0 100 100 45 5 

5 
0 0 0 85 75 55 4 

75 75 75 
0 4 0 80 70 70 5 
0 85 75 75 5 

0 2 65 85 2 
75 75 25 1 

5 
20 33 13 75 85 75 1 

7 7 1 75 B5 75 4 
2 14 0 85 BO 60 3 
0 9 0 75 75 55 3 

25 35 75 5 
19 16 3 75 65 25 4 

90 40 85 3 



APPENDIX C, PART II 

Data for Control Mechanisms 

These data all come from questionnaire item #13: To what 

extent do you use each of the following to ensure statewide 

consistency or accountability? How effective would you rate each 

mechanism used? The column headings are STATE number (randomized), 

number of CONTROL mechanisms used, code number of control MECHANISM 

used, how OFTEN used, and how EFFECTIVE. Additionally, the two 

common factors (FACTOR 1 and FACTOR 2) found using principle 

component analysis are given. The mechanisms included in the study 

are: 

~No. 
1 

255 



STATE CONTROC. MEOiANISM OFTEN EFFECTIVE FACTOR l FACTOR 2 
1 5.J.O ~o 86'S04 .263.!':' 

-~~ ---==-==-~:_-_-_-~:--_-_--_ -----"---_-__ -_-=_-:::_--s-. o_o ___ -----,-0 ____ 8_6_1_9_7 ---_-1.gi!66-
- -----"-"-'-----~------

-----------------~--_J __ o _____ s_. __ J_o _______ . ss_~-~9-~-4___l_Z __ 

9 3.00 .00 -.!1502 280Z7 
!----------------~-------,__ _____ 9 __________ ._o_o _____ ._o_o _______ S_4_ 9~6_7 __ __oo.~5938 
, l 9 1 • _s_o_o ___ '-·-0_0 _____ ._2_1_3_7_3 . 4707~ 

[. :1 ___ --_ 99 -_---_-_-____ s_._-_-_-_--==44=---~.1-'00 ___ _,7 ___ 3'-o'-0--------~1--'-1~_-o_: _____ -_._s_~_i_: _ _s_--i , . 00 - . 11808 - 5557~ 

l :o 5.00 5 00 .83736 .31742 _______________________ ____, 

' i. )0 -4--00- co -.12731 -.8432~ 

ll --------'------'----';_:_ __ _ 
12 
13 .00 00 4%05 - 9697? -------

2. 00 .00 -.78479 -1 090:?_ 14 ----------------------------
'00 ___ • _________ 1_ ·~-----"-'-.:...::..-------------------l 

16 5~ 5.00 .81891 - . 70H8 
l 17 5.00 5_00 . 8l~H -.76899 

3.00 ' 3.00 - 4 7l43 -1. 29233 
5.00 3.00 .17683 -1. 24488 

1 _____ 9'--______ l..:_8 ____ ---'-----'-------'-'--------t 
9 19 

4.00 Z.00 - . 46834 -1.53881 __ _!__ ___ --'--9 _____ ..02..:_o ___ ~:....:...._,....--"'--'-'----'-'--'-'-..:C..:.---''--"~---"--i 
2 15 5 .oo 4.00 l. 05614 .66873 

5 .00 .00 1- 05307 . 60422 ~------"1~5----~--'-'-_::...;....:..;:_.. __ '-'-"-'-----=-.:...::.._;..;:_.:..;__ ___ ;_:_'-":;.;;..--i 
2 . 15 5. 00 00 l. OH99 .53~7! 

2 :s 00 .00 -.24651 .13:!82 ---·---------------15 5.00 .00 !.36027 .5841~ 

.00 .00 l. 04076 24618 --___ _i 15 
2 15 .00 4.00 !.03769 .28167 

5 00 4 00 1.03461 I .21716 __ 
5. 00 4.00 1.03154 . l 5265 
5. 00 .00 l. ~28H .08814 

2 !.5 -------------"-----"--'--'----------"'--'-'-'-'-'---'--'----l 
15 !O ---------------- --

l. 00 15 -~l~l'-----~~-'-''-------------------
2 1~ 12 5_00 .00 !.02231 - 04088 -------------------------------- --- -~--------·-

4.30 . •)0 69>57 1ClJ7 
4.00 ' 4 .00 .69050 22sea 15 --'-13~------"---"-~-----'-'--'-"--~---'---'-----'-'-~-

: 5 14 ----·-
: 5 15 2.00 3. 00 28034 57579 

: 15 16 5.00 .00 1. 01001 .29892 - --z 15 17 5. 00 I 00 .006~3 ' - 36343 
15 18 5 .00 .00 -~0386 42794 
15 19 5 .oo 4 .00 ,00076 49245 
15 20 .oc 4 .00 99771 5569;-

3 

---'-'-----"------'-'--------.------~------------· -

I--"----'------'--------~--------------~ 

~------'-------'----------------------------! 

----·-·.-------~----- ... ------l 
I 

I ' I !------'--,-----.,-------+---+ -----+-------+------~ 
! 4.00 .00 .10570 1.12131 

_l_Loo 3 .00 -1.19080 . 11542 
I 2. 00 .00 ! -.23536 1.05376 

5.00 .00 I .42214 .98376 
I I --

4.00 3 00 -.22303 .68983 
I 5.00 ! -

4.00 ! .41598 . 85474 
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STATE CONTROL • MEOIANISM · OFTEN EFFECTIVE FACTOR 1 FACTOR 2 
4 9 7 . 1.00 5.00 -.57332 .73974 

---4----9--------·-5-:oo------s.oo----n626----a-991s 
----------- -- -------------. ------
J---'4, ____ 9 __ .;_ _____ ;------------------- -------

9 :o 
11 

9 ,, 5.00 4.00 )9753 46768 
9 13 ~.00 3.~0 -.24764 17;75 J-·-''-----'----,--·--"--------------------------- ----
9 14 ' 4.00 3.00 -.25071 10924 
9 -15---, 2-:a"il'-~-2-:00 · -1. 221ss - . 24067 _o_ ____ _c_ ____ --'-''-----"-'-;_ ___________ -----------

J--~---------~-~--..,'-~-:-,~-~ -:--~-:~~ • . ;~-~~~ . ~:~~; 
4 9 18 1 s. oo--4. oo 37908 _ J8062. _ 

_____ 9 _____ 1_9 _____ ._o_o 5.oo ___ ~.6~9~2~4~3'----~1~8~9~5~4--i 
-~4~------- ____ 2 __ 0 __ ,,!_s_._o_o ____ 5_. o_o __ ~--6_8_9_~_6 ___ .1_2so~-

s 11 1 s.oo 5.oo .96908 l.06u36 
s i 1 2 5. oo s. o_o _____ . 9_6_o-'o_o ____ . __ 9_9_5_a_5 __ 
5 ll 5.00 5.00 .96293 .93134 
5 11 4 ' 3.00 3.00 -.32434 .40800 

I--'--"---"--------+-'-'-'---'---+-----~----~ 
5 11 5 5.00 5.00 95676 .80232 
5 11 I 5. 00 . 00 . 32084 . 39094 

·-'----"----;---''-"---'--'---;--~--'-~ 
5 11 1 4.00 3.00 -.00790 .27045 

_5'------"l~l _ _. ___ 8'--__ ,_ 4. 00 5. 00 . 62189 . 55281,_ 
5 11 9 3.00 .00 -.65614 - 08798 

_ s n lo-----,-5-:-o0'--3-.0ii _____ 3_085-4 _____ u_2_9_0_ 

s 11 11 1.00 1.00 -1.63005 -.50240 
5 11 12 3.00 5.00 .23392 .23879 

~--5---11 , -·-13--_--.--4-.--o-0 ____ 4 ____ 0_0 ______ 2_9_008--05683 

5 11 14 4.00 3.00 -.02943 - 1811: --------
1--"s _____ 'o..-l"-----~lS 4 . o o ' 4 . o o 

5 11 16 5.00 5.00 
5 !1 17 5.00 1.00 - 34584 - 66554 
5 11 18 ! .00 .0-0 _____ 6_0_0-37 I - 20974 
-5·-----!~1 _____ 1_9_ -c,--5~. 0_0 ______ 0_0 _______ 5_972_9 ____ -_-274-25-

J--"5 ____ 1_1c,_ ____ ~2_0__ 5. oo 4. oo . 59422 - . 33876 
6 12 ; .00 5.00 ! 1.20814 -.:7594 

1---6----1-2--------~i-5 ___ 0_0_1 __ 5_.o_o __ 1.20501 -.34045 
12 4 . 0 0--,--5-. 0-0--+-~_ 8-7-6-'3-3-~--4-6.,-0_9 __ 4--t 

-------1 
1--------'-12"--~-------'1_._o_o_ ~-0 __ 0 ____ -_.1_0_3~~-,5'--__ -_._6_9_3_3_9_~ 

6 12 5.00 5.00 I 1.19584 5339' 
1---6

6 
____ 1_2 ________ ,_5_._oo_.,--__ 5_._0_0 __ 1_1~._1_9_2_1_1 ___ - 59849_ 

12 7 ' 5.00 5.00 1.18969 -.66300 
----~-----< 

1---'6 ____ 1~2'---~--a __ --.-'_5_._o_o_~'---'5_.,o_~o _ _,,-01_.~1_s~6~6~1'--,_--·7_2_1_s_1"--I 
6 12 9 I s. oo oo . 86711 i - '6546 
6 12 lo I i.oo .oo -1.38791 -i.11420 
6 12 11 I 1.00 .00 -1.39099 -1.83871 -------+-------< 
6 12 12 5.00 00 l.17fll -.98555 
6 __ ~ __ 1_2 _____ 1_3 ____ 3_._0_0 ___ 4_._o_o __ ,___._2_0348 -1.J3S~-~ 

J--6-_,..--1~2 _____ 1_4 ____ -'5_._a_o ____ 5_._o_o __ ,__ __ !_6_a_1_6__,,_-1.11457 
12 15 I 1.00 1.00 -1.40329 -2.0967~ 

6 12 16 5.00 5.~0 l.16201 -1.24359_ 
6 12 ,--17 5.00 5.00 I 1.15894 -1.30810 
6 12 18 4.00 5.00 .83019 -1 42859 -------< 
6 12 19 4.00 5.00 .82712 -1.49310 
6 12 20 5.00 1 5.00 I 1.14971 -1.50163 
7 8 1 I 2.00 . 4.00 I -.61161 .74022 

,__1 ____ s--------+,-3-~oo ·--;---J:Oo----i--:-.-6-0_5_4_5 ___ ._s_s_s_2_s _ _, 

7 8 5.00 ! 3.00 .04281 .60570 
1----~--8 _______ __,1_2_._o_o__,1 __ 4_.0_0 ___ 1_-_._6_2_0_8_4-+'--·-5_46~ 

! 3.00 I 3.00 -.61468 ' .36472 
8 I 6 5.00 I 4.00 .35001 58561 

1 8 I 7 5.00 .oo I .34693 . 52110 
7 8 4.00 .00 - 296H 2!?17 
7 8 9 ! 2.00 .00 ! -1 26907 

l--1--11--8--+,--1 o I l. oo I 
---------+-----~------t ---i--+---i-+--i~-t-}: ci~+---4-0_0_-;:--.-3-3_1_5_6_.;..-___ l_9_8_5_5--i 

-.12273 
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STATE CONTROL MECHANISM OFTEN EFFECTIVE FACTOR 1 FACTOR 2 
___ , ____ _! __ . ---·~ __ -1..2_0_ J. o~ ___ -:__§_~9~8 __ - _15_~ ~~-

__ 1 ______ a _ 1-t 4.oo ~_:~ ____ .=..:_~0026 ___ 01~~5_ 

7 is 2 oo 1.00 -1.60395 -.6a323 -------------- --------------_ _2_ _____ ~ ______ ;£_ ___ sc~o ___ 4_. ::i_~_ . Hns __ .::_?SH~-
7 · a :1 2.00 2.00 . -1.29368 - 63681 !------------------------------ -------- -----
7 8 ' 18 5.00 4.00 ' .31310 - 18651 --------7 19 5 00 3.00 -.)0640 - 42646 >-------'------""----- - -- -- -----

___ 1 _____ _____ 20. _____ s_o_o_._~2.-~_::: ::2~~----=~:!~~--

--~----·-·-------=---- ----------------------e '. 
----------------~--~-------,--------------! 

r ___ s _____ ,_•.---------------------------
'3 11 ! 

r- --a--. --11·------"s---.----- --------
i---s-----,-,---·--6----------------------------
----------'-------'-------- --------------------

11 7 r-------------·-----------------------11 a 
11 
11 :a ______ _, _________________ _. 
11 11 

6 11 !2 
~----..!]- 1'--3"----------- __ _,_ _________ _ 
-~ 11 14 
___ s ____ _:__1 ___ ·--·-":""5------·----------------

11 16 
8 , 1 17 

---~-------.-------------

____ 8 ____ :_1 ______ 1_6 __________ ----------- ----
a l! ~9 - -~---~------------------------< 8 !! 20 -------- -------~-------------------
J ____________ _cc _____ --=--2 _oo ___ ?._!]'} -1.4Jl23 ~176_~ 

9 5 2 2.00 00 -.80145 - 23525 
9 5 3 .00 l.00 -2.07~46 -.37604 --- ------ --------------
9 5 2. 00 1. 00 -1. 75689 - 38457 -------------------------------------------- ---- -

5 2.00 .00 -1.44353 -.7"565 --------------
5 5.00 .00 -.46961 672~~ 

. 00 . 00 - . 78912 91016------------- ----- --------
1----"------'--r----'-----''--" o'-o'----=-· oo ' - . HS 16 - s~ 

__ 9 _____________ 3.00' .00 -.82912 -11~~ 

1. 00 
1. 00 I 

l. 00 -.81987 -1.55526 

t--1~0'---'----''------'-----3"-__ o'-o"- .oo -1.295~2'-9_!_'--3'-9'--l"""l6c_ 
10 .00 .00 -1.29837 .326_~ 

10 4.00 .00 -.97578 .31612 
t--------''---.,.------~---------------------"--- ~--~ 10 3 00 2. 00 -1. 62095 . 02420 
:==1=0===:====================:=-2~.~-o~o-=_~~~~~1~---0-0====:=-=2==-2=6=6=1=2======-7~3-0~2_1--1 

10 z 10 i.oo i.oo -2.59466 .6ona 
10 I 2 11 ! 1.00 I 1.00 -2.59793 .54527 

1---1-o-~,--2'---_,_..·-12·--i-3·-.--00~1--2~.o-o--'-_-1-.-6-3-3-25--;1--.7-6-6'-l-6---i 

~~2--.,.---1~3---~,.-3,-.0~0-~,--4-.~0-0--!---l-.-0-0~3-4~7--1-.0-4_8_5_2-j 
10 ' 2 14 ! 3.00 3 00 -1.32297 .'1057 ______ ..__ --
10 15 I 1.00 1.00 -2.61023 .28723 
10 2 I 16 j 2.00 J.00 I -1.65479 i .62557 

t--1'-o _ _,_ __ 2 __ +-__ 1_1 ___ t-12_0-c--o i J . o o : _-_1 _. _6 _5_7_8_6_',_, _._s_6_1_0_6__, 
lo 2 la 1 i.001-1.00-1 -2.61H6. 09310 

258 



STATE CONTROL MECHANISM OFTEN EFFEL'"rIVE FACl"OR l FACTOR 2 
:a .: _____ 19 ___ _l~ ___ 2_.~_-l.9~:1_~~--

- _ ~.? ________ ____1.Q. ___ ~ ._QO_ ·--~~--:-~ 18J52 ___ _!J._~~ _ 
,_ _ _:_-:. •' -~----s~_o ___ :_~~~--. ?S_!_l'O_ 
~_;_~-- ,. "'\ ·~_2_:00 ___ ~_:._Q_O ____ __;_ :!3~_!? - 591.~ 

11 12 5.00 S.00 _l.~2'.:191 -.66~90 

:1 :2 3.00 4.00 .25907 -1.01381 
~1 1 2 s . a o 2 . ao __ _;_?_!~z.___:_!..:_~~-~ 
.._!-1 : 2 _ __1.:_D_2__ __ ~_:,_Q_0 __ ~~___:.!..:~4l]. __ 

!1 lZ S 00 ---~--__?_Q___ . 58475 -1. 268~2 
~----1 : _____ s ___ _s _ _!l_o ___ 4...:_Q.£.. __ _!~,,_10::.. ___ -.::l..:.·.::1.::s..::9.::89 

__J_l ___ _!.2 ______ 9 ____ ~..:,_Q~---4 _51~--i--~~~ -1. 22~~ 
1:. !:? :o 1. o_o_·-----·---________ , 
11 12 11 00 

.__ __________ 1_2, _____ ~1~2 _______ -__ oo ____ 4_._o_o ____ :_601• __ -1. 473_!! _ 
_ ,."'''---~1~2'-------=-1;:__3 __ ..:.,;___· o"'"o,__· __ 4. oo a:a213 -1. -1824_!_ 

11 12 H 5.00 4.00 .87965 -1.54695 

-·~·"-----'-1;:__2_-i---~l'-'5--~--'1:....:.00 
12 16 I 5.00 11 3.?0 .55707 -LH9H 

11 12 17 5.00 3.00 .55399 -1.91392 
11 12 18 5.00 .00 .55092 -1.978-4.l._ 
11 12 19 3.00 .00 -.10H9 -2 154~~-
11 12 20 4.00 .00 -.4!375 -2.51030 

___ : __ 2 ____ 9 ____ ~1 ____ .~c~o ____ ._o_o __ ~~sj_~ . 123-:Cs-
9 2 5. 00 4. 00 52320 23:38 

------------'-----'5.00 3.00 .20370 -.00557 
12 4 ' 2.00 .- l.00 . -l.40923 - ~8489 

~12 5 ---3"""00·---2--:-0-0--; ----77021---=-41999 
_!} ___ 9 6 s_.~0 ____ 3 __ ~~-----:94__4_7 __ -_.1_~!,!~-

12 
12 
12 

1 5.00 3.00 .19140 _-:_ 262~-
8 .00 2.00 -1.10510 - 66950 

2.00 2.00 -l 10818 -.73401 
___ , __________ 1_0 ____ 3_ ._2_Q_ __ .. !.:2~ _ _::;__~~9~ __ __:26910 

-~·~·~ ____ ? _____ -=.1;:__1 ___ ~1--'o~o ____ ,1~·~0:...o'---~-1-1s642 -l.)~244 
,__1_2 _________ __;:1_2 ____ 3_.0_0 ____ 2_._o_o ___ -_~~7~9~1'-1~ · --::-811~:::: 

~--'-l2"-----'------=1'-'3'------=-'--·o"--o=-----=1~-~o~o ____ --=---=-1·?~~-1 __ -_1_._2~1~6 
,__:2 _________ __;:1~4'---~--·0_0 ____ 4_.o __ o, _____ .1~6~0~6~J ___ -__ ·,;_5_9·_,~_.2"-' 
---=1.cc.2 ___ -=------~1:..:5:... ___ -=._o"--o=--'----'O.l. oo -1. H306 -i. 29450 
,__1_2 _______ __;:1:...6__ _. _o_o_, ___ 4_._-_o-o--·--.!5446----. 726--:;-;;-

12 17 --r-5. oo 2. ~o _!__ -.15578__::!_~~-'S__ 
,__1_2 _________ 1_a ____ s ___ o_o___ oo · _ 15751 :_ 9?~ 

12 19 5.00 00 .47092 - 364Z9 
,__'_. 2-----=------'2"0 ____ 5'--. o_o'--'-1 _ . oo - . 16501 -1 . 27 s 6_~ 

lJ 11 5.00 .oo .6H73 .52441_ 
-12. ___ 1_1 __________ s_._o_o _____ . o_o ____ --'o~o~5_o~-'9--'-----'63_?]! __ 
~--=-13=------=-l-~l ____ _:_ __ --'-_5:._:....0:...0=----~---'-·~l~O----=l:....~0'-'0:.:2:..:0c=l:..__c~_6_883 __ 

1 3 1 ~ 

----·-·-----~s ___ ~5_._o_o__; __ s_.0_0__ _,,586 4J,et 
13 11 6 s oo s.oo __ ~?_!_ __ ._3_753~--
13 11 7 5.00 5.00 . 98971 .31079 

11 8 
13 11 9 
13 11 10 5.00 
13 11 11 

1--=-1,;_3---~1~1----~1~2'-----,-3-.o-o--,---.-o·o------.,--_-o_o_6_5_7 _____ ·_-,97!!._ 

,__-'-1,;_3 ____ 1_1_~--~1~3'-----'-s_.,;_o,;_o~'---'~·~o~o-~-~6'-'5~4'-'s'-'3'-·----'-.::2~4~9..:.7~1--' 
13 11 H 
13 11 15 I 

13 11 16 5.oo I 5. 00 96203 -.26980 
---~3__j_ __ ___:l~l,___,__ _ _::_1_;_7 __ 41__:4:...·~0'-'0'-'------~I, ____ __:. ____ _. 

13 : ll 18 ! I 
~ _1_J ____ 1_1 ___ 1_-=-1 :...9 __ _._:...s __ . o_o_--,; _ __;s:..:·~oc:o:___,;c_;,,;· 9:..:5:..:2:..:8:..:0:..__;__-.:..· .:..4 ::.6 "'3 3::.:3::.._j 

13 11 20 5 00 5.00 .94973 -.5:2784 
14 1 ! 4.00 4.00 I -.30794 .55250 
H l 2 1 5. oo ; s. oo I . lnoa i . 11740 

,__14_~-----+1 ___ 30 ___ --il--=2~·~0~0 _ _;_11_~4_;_.0::.0=--~!1_-.....:..;-9:..:6:..:5::.;4~2:.......;l:___;_·~l::.;ll::.;5::.;2::...-l 
14 4 4 I I 
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STATE CCNTROL MEOIANISM OFTEN E!"PECTIVE ' !"ACI'OR 1 !"ACI'OR Z 
:4 4 s J.oo 4.~o -.6459: .23848 · -1:;-----4 ------·-5·---5.00-r·-5:10--~!~a -~~3-6· 

- -,-~-----.1-----:;----------5: oo -:------5-:00- --;-·-_315-;<.i-~9:i&s -·-
----------------------------·-------------·-:-------
-~ 4 4 ___ _!_ ___ _5~~~-_:--.:.2!~5_:l ___ __ . .]_}~~£ 

:4 4 9 3.00 4.00 -.6532! .Cl956 ------------------- ·-
: 4 !O ------------------------------------l :4 ___________ ~11____________ ---- -
i.4 4 ~~ 4.00 4.00 ' -.3417:' -.!571.i 

-i-~-=_-=-__4·-- ___ !1_ __ _2,._?..Q __ l__-2..:_~~-j -.991~6 . --~~Ji-
14 4 . 14 . 4.00 ; 5.00 : -.0?!4? ' -.11:10 -14·---·4--_ --15--·:----! -------.------,----------- . ·-14 !S 

~------------------.-------·---~--------
~~-4 _____ 4 _______ ~1~7---------------~-------------
--~----~-------l~-------·------------------1 4 19 ; -il. 

14 4 20 3.50 1.50 -.68742 -.76790 
-~:-'s----, -------"'~-'--.-'s:.;.-'o:.;o'-•,.--~'-'---+--'--'-------.-----

- i-5-----'sC-----=----,--'s'"'.'-'o:..:o'----------------'--------
r--'-'--..,...----------"---.._-"-'-"-'--··-------------~ 15 , 5.00 ,_ ____ _ 

15 II 4 
15 8 s 1. 00 ! 

r_-_-l'--~'--===-=--_-:_s __ -_-~---------=--=-~--------.. --"~-:""~-'-~-:-_-_-_-_-_-_-_ ... _-~_-__ _:::=-=._-__ -_-_-_=_-_---_-_--l 
----·-'-·------------~---~1 __ .-'-0_0~ · 

. c 8 9 1 - 00 ---------------
----~. ______ a _____ :_o ___ -'l'""--"'0"'0-------,-------------

: 5 8 :1 . 00 __________________ _,_ _____________ ~---
15 8 12 ·COO -------------'-------"-''------'-"-'-,----------------------
15 3 l ~ 5. 00 _:_s _____ s ______ J._4 __________ _... ________________ _ 

- 15 g 15 - - -------- --------i-------,--------------
__ ]._5_ ·--- __ !_ __ ; _____ ~---' -~'-~ - --- -- --- -----

: 5 s 1 7 5. ~o ------------
15 ~ is ' s. ~o 

------------·--·---·-------------~------------
15 s 19 5.00 

~·----8-----2"0-----'----"'----- ---·! _____ -·-·----

16 7 1 l. 00 
~--"--"----'-------- ------ ..---------------·--

: 6 7 ' i . 00 
1·5----,---~, --3----,-'-_·_-0~0-------~------------l 
___ l~----7 _ 3. oo 4. oo _____ -_•=-1=-2_s_2 __ 1_._J __ o?1 

16 7 .00 4.00 .17544 l.41676 - ---'---'-'-~--"--'-"-'-----'~~"----"'-'~"'--'-~ 
16 1 _s_._o_o~-~J_._o..,o,.-·~!4_~ l.: :'._6_!1_!__ 

1_~16--___ 1 _______ 1 ___ ~J~-~o~o-'-'•--J~.o~o'-_,· __ -_19s41 · 1.00234 
_1 __ 6 _____ 7 _____ 8 ___ 5.00 3.00 I -.15022 1.04,79 __ 

1 __ 1 __ 6 _____ 7 _____ ,'----"-5 00 ' 3. 00 -~~32' -- ~ 985~--

16 :o 2.00 2.00 -1.44979 57~39 
--~--------------------,.-- ··------

16 ll l. 00 -- --
__ _l~-------. ---~----- 5.00 4.00 .15:?91 .9~?11_ 

:6 7 ! J. 4.00 4.00 -.174S:l .8H70 --15 14 5.00 ! 5.00 .464H l.OC?60 ----- --1.a_o __ ----------------l 6 7 15 
--u·----,----,---l6 l. 00 

16 7 17 l. 00 
16 7 18 

f--
5.00 J.00 -.18097 .4040 

16 7 19 ' l. 00 
16 20 l. 00 
17 10 1 5.00 5.00 .75235 2.18952 
17 10 2 5.00 5.00 ! . 74927 2 .12501 
17 JO 3 : 5.00 I 5.00 ! . 74620 2.06050 
17 10 

--;-- ·:1:00-r·- ! I I 

~- 10 ! 5 1.00 I ! 
17 10 6 ~~00 ! I 
17 10 7 5.00 I j 

17 10 I 8 l. 00 I I 
17 10 I 9 I 5.00 i I I 
17 10 I 10 ! l. 00 I I ! 
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STAT!! CONTROL MECHANISM· OFTEN EFFECTIVE· FAC'IUR 1 FACTOR ? 

_ _l_~_.!~ _ _:_ _ _ll_ __ _; ___ 1-:_ ~-------·--------~-----
!. ~ : ! 0 l z ' 1 . 00 : 1--------------- -- -- --:------·------...---·-----~-----17 ; lO i 13 l .00 ' 

r---~ -------------. ----· l 7 I :. 0 ! 4 1 . 00 I 

17 lO 15 1.00 
-~ 10 16 S.00 
_,.E ____ 10 : 1 s. oo ________ ·-----~·---

11 :o i 18 5 00 >--·------------------.-------·---------
~--· __ ;_:i__ l3 . 5 00 ' ' ·--17 :o 20 l.00 

18 :1 l 1 5 . .)~~--4.00_~_!~-.1-tS_!-4_ 
18 ' 1l 2 5' 00 4. 00 . . 76124 . - 21335 1-------- ·---18 ; 11 3 3.00 · 4.00 .10634 -.38,SZ 
1a : 1 4 2 . oo --: --1 :-o-o--,-~T9:-":J:'":-03oil 

--i5---1-:--~---,-i.oo i 5.oo .742J.~----=-~s94~ 

18 <l s 5.0~--~~-- .11608 -.818~_!_ 
18 11 7 
18 11 8 
18 11 9 
u I 11 10 
18 11 :1 
18 11 12 
18 11 l3 
1.S 11 14 

__ 1_s ____ 1_1 ___ _ 
18 ll 
19 1-i 

'---~-·~7_4~587 -.535,0 5.00 4.00 
3. oo-r-2-:-00 
5.00 3.00 
5.00 2.00 . 
1. 00 1. 00 
3.00 3.00 

_......_2:..~o ___ :i..:...o_o __ 

5.00 
5.00 

4.00 
3.00 

-.54140 -1.05924 
.42329 I - 83835 
.10378 

-1.51838 
- . 23727 
- '24035 

.?0896 

.38946 

-1. 07630 
-l.53lll6 
-1 . 14 3_!!.-!_ 
-1. 208:!~-

-1. ~lO~_L 
-l..547,6 

19 l4 ~ ;-----i-
-19~----14-·--~---j--- -----~--- ---------·------·-;·-----
-19i ___ l_4 ____ 4_~ --

10 ' H 5 -"lT-t- 14 6 
7 
8 ·-3 

10 
ll 
12 

u 14 lJ 
14 _ _!_!!_-1._ _ _l.! _______ --, _________ .,. ____________ _ 

19 H 15 -·i-9--,--"14--,.- 16 

:~ !4 17 
~!_ __ ~ !4 ___ 1_8 ____________ _ 
_ __:~-- l<C 19 
_ _!_9 ___ ~ _______ 2..Q _________ _ -s-~oo --,- ~02877 r-2.'ii"s-20 ----------20 5 s.oo - . 2!1!197 2. l 7!1H 

20 6 5.00 .3482!1 2.22691 
20 6 5.00 . HS21 2 .16240 
20 6 4.00 - . 29996 I 1.86847 
20 3.00 -. 94513 1. 5745~ ,__. 
20 6 : -1.26463 l.3J66u 2.00 
20 3.00 I - '62561 1. 50151 
20 6 I 3.00 ! -.62869 l.43700 
20 6 3.00 I -.63176 1. 37249 
20 6 1.00 I -2.24469 .7'3!!_ 
20 6 5. 00 I . 32061 1.64632 
20 6 
20 6 
20 6 
20 6 
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STATE · CCNTROf. • MEOiM'IISH ·OFTEN EFFECfIV'E FACTOR 1 FACTOR 2 
_2_~--- 17 5.00 J.00 ' -.32i6j .~700 

-~--~----_!~ l.00 2.00 --;--1:2'8.6~~.!_ 
20 ' 6 !9 2.00 4.00 -.99434 .85337 
20 51--£0 ' 5. 00 5. 00 . . 29601 l .13024 
2! ' ·1---~--~~818 1.15,21 

--21 ' 5.00 3.00 .09511 l.~9470 
t--,, 

' 3 5.00 l.00 .09':03 1.03019 -------------·-"2-"l----"'----......::4 ___ .=_J;. 00 1. 00 -1. U523 . 50685 
_21 ________ s ______ 3_._o_o ___ J __ ._o_o _ __,_-_._5_6_5~8921 

21 6 s. ~o J. oo . 08281 • S3666 
21 7 4.00 2.00 -.56236 i .54274 

·---·---e----~------1 21 8 4.00 2.00 -.56544 .0823 
21 ' ----'---';.-4.00 2.~o - 56852 .41372 
21 ' :o 4. 00 l. 00 -. 88802 17577 

1--2_1_~ __ 9 _____ 11_-~ ____ i_4_._o_o~;-__ 1_._o_o ___ ,_-_._a_9_1_1_0 ____ .1_1~~.!.--
21 9 12 ' 5. 00 3. 00 . 06435 . 4060 2 --,---,-:;·-~·---"---'-"-·-T-__;;__;;-"-'-5-....--'--'-2""-'-3'-3--i ,___;__, __ , ; .. ~o 1.00 -.s9oo 1 ~-

21 · 9 ------'1'"'4;...._ __ .·......::4..c. "'o"'o-+-__ 4::....'"'o'"'o;....___._..c· "'0-'-4 8::...9::...6::.....-+--:..· 4""3,c8'"'ii'--4'"-l 
21 9 15 4.00 3.00 -.27054 .20009 
21 9 16 ! 5. 00 3. 00 . 05205 19156 
21 9 17 5. 00 I 4.00 .36540 .30049 
21 18 ! 5.00 2.00 -.27053 -.11089 
21 . 9 1' 5. 00 ! 2.00 -.27360 17540 

-·-211· ' 20 3. 00 ; 3.00 -.61158 -.17844 
22 . ' . 1 . 5.00 ! --2-,--. ---,--,---2--15.0or-

__]_2 3 5.00 
22 4 

·--------------------·-----.....;...-----·~~-22 5 2 00 4. 00 49093 ' 12985 __ 
22 6 2.00 4.00 -.49401 06!034 ---"22 -------,--2-.0-0___, __ 4 ___ 0_0_~--4-9_1_0_9....,..,--o-o_c_s_j_ 

22 ___ -! - 9 ---------·-·-·--'5_.~o_o_,. ___ 2 __ .~00 ______ 156021-:.-:-~z~ 
22 9 . ' .00 2.00 -.15910 -.30712 
22 ,---. 10 :?.00 ! 2.00 -1.13917 - 5395~ 

1--~2~2'--+--~''---._ __ ~11=----~2~-~o,0~ ___ 1_._o_o ___ -_._a_2_s_s2 ___ 4_3_o_6 __ s__. 
1 __ 2_2_...,.... __ 9 _____ 1_2 __ ..,..._3.00 4.~0 -.18680 26574 

22 ' lJ 2.00 ! 5.QO -.19911 .21280 
---~----------~ 22 ' 14 4. 00 4. 00 .13272 . - 33878 

t--·'2~2----,-----.~.~----·--1-.-o-o__.. ___ 3 ___ 0_0 _____ 1~.~1~6--3~78----.7-4467 

22 9 16 ' 5. 00 5. 00 . 76866 - . 23839 
1--2~2=-..._ __ 9'-----~~1~1;...._ ___ ""5~-~o~o __ ...z.2~.o::...o:::......_,__-_;...;·1~8~3~7~0'-'--~·~8~2~3~2~0--i 

22 I 9 18 5.00 3.00 .12965 i -.71428 
22 9 19 ).00 ).00 -.52475 I -.8'075 

1 __ 2_2_~ __ , _____ 2_0 __ _,__5_._o_o....,.. __ s_.o_o __ r1_._75636 -.49643 
23 0 4.00 4.00 ! -.93477 2.84222 
23 Q 2 I 2.00 5 00 -l.:?7275 2.S3919=-

l--2_3c-~--O _________ __.____! 3. 00 4. 00 -1. Z665' 2 .<S572!t_ 
23 0 4 ! 4.00 4.00 -.94400 2.6~869 

--=-·-·~--""'--·-----'----......::~:::......i--~..::....-_,...._c.::...c~~.::......_-=..c.::...~.-

23 0 5 4.00 3.00 -1 26350 2 ~~ 
23 0 6 ! 3.00' 3.00 -1.59224 .2!!026 
23 0 7 3.00 3.00 -1.59532 2 22575 
23 0 8 ! 3.00 3.00 -1.59839 i 2.16124 
23 0 9 3.JO 3.00 -1.60147 2.09673 
23 0 10 3.JO 3.00 -1.60454 2.0322l-
23 0 11 1. 00 l. 00 -2. 89181 l. 5088_~ 
23 i o ! 12 3.oo 3.oo I -1.61069 1.90320 
23 I 0 I 13 2.00 4.00 ! -1.62301 I 1.95614 
23 I 0 ! 14 3.00 ! 4.00 I -1.30042 l.9H61 

1--~2~3'--41_--'o"---+'--~1s"----+-'2::....'"'o"o __ J ___ J_._o_o __ +-l-_1_._,_c_s_s_s_,__1_.6_5_3_6_9_, 
23 I o I 16 c.oo ·1 4.oo -.98090 i 1.87457 

1---2_3_~1 __ 0 __ +-1 __ 1~1 __ t--l~-~o...,.o_j____!.;~~o--ri--_1 __ .~6-2~6_0_1~1___,1_._s_a~o~6_5-; 
23 I o I 18 3.oo I 3.00 • -1.62915 1.51614 
23 I o 19 4.0o I 4.oo I -.99013 1.68104 
23 I o I 20 2.00 I 3.00 i -1.96096 1 1.33114 

1---=2:....:•_!f--_;;;1..::..o_~l __ -=1'---+-5=-·:....:o:....:o_+-l--'s:....: . ..::..o..::..o_J._~o.z.?_ J . ne 39 
24 I 10 I 2 s.oo I 5.oo I .87769 I .93388 

262 



STATE· CONTROL. KEOiANlSH · OPTEN ! EFFECTIVE · f'ACTOR 1 ; f'ACTOR : 
~.!_ ___ 10 __ . ____ 3_ 5.00 5.00 67462 869J7 

~4 10 4 i.oo . i.oo -1 6'633 - i1:so 
~-z~ io s ---4-.--oo-~-~26'3'7-1S"i093-

'--'-----=~--'-----'---'--'5'-.-'o-'o'--,_-"s. oo . a6539 . 67584 
4.00 .00 -.l9621 .20846 

24 10 
1---:t 10 

;4 10 4.GO 3.00 - 09928 14397 
:4 10 9 1.00 .OC -1.71221 - 43535 
:4 10 

-2. 10 
io i. oo i. oo -iYis29~-~9a_6_ 

----~------·-""1""1.-_----!.00-· - -~o--· --1:11_a""3_6 __ -:_s'--6_437 ----
---=-~_____!__0 ____ 1_2_ .t.oo oo :o.is4 053:?6 

;4 io 13 2. ~o ~o----: -1 08242 - 46396 
f- --~--'-'----'---'-'---~·----

-~_!_ ____ 10 __ ~ ___ 1_4 ___ ~--- .00 .84079 15976 

_ -~-· ___ ]. o 15 l .-'o-'o'-,-----------~----
H 10 16 5. oo .oo .83464 .OJOH 
=4 10 17 5.00 I 4.00 .51513 -.20721 

5.00 5.00 .82849 -.09828 
---...,-----'----------c,-5-.""o""o----'-s~.~l~o-----.-8~2""54""'1--,---_-.1-'6-2_1_9 __ _ 
H 10 18 - 24 10 19 
H 10 20 I 5.00 5.00 .8'233 I -.22739 
25 10 5.00 
25 10 5.00 I 

25 10 -'~-----'-"---+-----"----'_;;._s.-'o-'oc__,'-----------+-----1 
25 10 .00 
'C 10 1.00 
ZS !O 5.00 
JS lo _____ _}___ 5. -a-o---:_-::_-::_-:_5---._o--o-:_-::_-::_-::_:_-=_-:_-.-'7-:_6--1--8~1-_-_~--~,--·=5=4=3=5=~=~ .J 10 . 8 1. DO ' ·- :5-.--1-0 ----9---;-1-:-ao~---- -----·-------·-

_ 25 1 o : o --~1"-. o'--0"-_1. _____ ...___ _________ _, 
25 10 11 l. 00 -l------
~5 10 12 1.00 

-~----------.-----------25 10 13 5.00 
25 l 0 14 i 2. 0 0 

-·---------~-~-----------------i·-----25 10 15 .00 
25 10 --1-6------.-0-0-------,------------j 

~: 0 ~ ,_,2"':-'~-'~-.,----------------1 
-----------~-----------< 26 0 4.00 

26 ' 2.00 
26 a s J.oo 
26 0 6 ' 2. 00 
~6 0 2 00 >-----·----------·------·------------·------
26 .00 
26 0 9 2. 00 
:6 0 10 2.00 
26 11 2.00 
26 12 .00 
26 0 13 .00 J.00 -1.06476 .17686 

1----~-------- --------< 
1---=~··----0 _____ 1_4 _____ ._o_o ___ J_._o_o _ _,._-_1_.0_6_7_8_4__, __ 2._4_1'-3_7-4 

~·-~2~6 ___ ~0'---~-'-1'-'S'---'---------~-----'-----1 
26 0 16 ' 1.00 
26 0 17 I 2. 00 
26 0 18 3. 00 I 
26 0 19 I 4. 00 
26 ! 0 20 4. 00 __E_+ 10 l I 2.00 ! 
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APPENDIX D 

LIST OF ACRONYMS AND ABBREVIATIONS 

AO - administrative order. 

ASIWPCA - Association of state and Interstate Water 

Pollution Control Agencies. 

beta - standardized regression coefficient. 

BOD - biochemical oxygen demand, a common indicator of 

the organic content of wastewater. 

BODO - Kansas Bureau of District Operations. 

BOW - Kansas Bureau of Water. 

BWPC - Nevada Bureau of Water Pollution Control. 

BWQP - Nevada Bureau of Water Quality Planning. 

CA - California. 

CD - consent decree. 

CSO - special order by consent. 

CWA - Clean water Act. 

DEM - North Carolina Division of Environmental 

Management. 

DO - dissolved oxygen. 

EO - executive officer of regional water control board 

in California. 

EPA - U.S. Environmental Protection Agency. 

FOIA - Freedom of Information Act. 

FTE - (1) full time equivalents, a means of measuring 
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staff size with part-time and temporary employees converted 

to full-time equivalence. (2) in this study, variable name 

for total NPDES staff size. 

FY - fiscal year. 

JO - judicial order. 

KDHE - Kansas Department of Health and Environment. 

KMO - Kaiser-Meyer-Olkin measure for sampling adequacy. 

KPDES - Kansas Pollutant Discharge Elimination System. 

KS - Kansas. 

MD - Maryland. 

MDE - Maryland Department of the Environment. 

MGD - million gallons per day. 1 MGD equals 43.8 liters 

per second. 

n - number of cases. 

NC - North Carolina. 

NCDEM - North Carolina Division of Environmental 

Management. 

NCDHENR - North Carolina Department of Health, 

Environment, and Natural Resources. 

NCEMC - North Carolina Environmental Management 

Commission. 

NDEP - Nevada Department of Environmental Protection. 

NDEP - Nevada Department of Environmental Protection. 

NOV - notice of violation. 

NPDES - National Pollutant Discharge Elimination System, 
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the primary permitting system established by the Clean Water 

Act. 

NV - Nevada. 

p - probability. 

P-P - normal probability plot based on the cumulative 

probability distributions of observed data and the normal 

distribution. 

PCA - principal component analysis. 

PCS - Permit Compliance system, EPA's data collection 

and database system for tracking permitting and compliance 

status of NPDES facilities in all states. 

PIN - probability criterion for inclusion (SPSS). 

R - regression coefficient. 

SFY - state fiscal year. 

sig T - significance according to Student's T test 

(SPSS). 

SNC - significant noncompliance, category applied to 

major NPDES permittees who have repeated serious violations 

of certain effluent limits or compliance schedules, as 

defined in EPA guidance (40 CFR 123.45(a) (2)). 

SPSS - Statistical Package for the Social Sciences. 

SQL - Structured Query Language. 

SWRCB - [California] state Water Resources Control 

Board. 

TMDL - total maximum daily load. Based on modeling, 
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this is the maximum assimilative capacity of a water body or 

stream reach for pollutants from all sources. Usually only 

BOD is modeled for TMDLs. 

TSS - total suspended solids. 

TVA - Tennessee Valley Authority. 

U.S. PIRG - U.S. Public Interest Research Group. 

VA - Virginia. 

VAR - variance (SPSS). 

VDEQ - Virginia Department of Environmental Quality. 

VPDES - Virginia Pollutant Discharge Elimination System. 

VWCB - Virginia Water Control Board, since 1993 Virginia 

Department of Environmental Quality. 

WMA - Maryland Water Management Administration. 

WSDOE - Washington State Department of Ecology. 
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