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ABSTRACT 

This research examined the technical, social, and 

institutional aspects of integrated (multiple-use) watershed 

management conflicts, with a focus on timber and water 

management. The problem was first examined from a general 

perspective. Then, a specific case study was analyzed. The 

Bull Run watershed near Portland, Oregon, was chosen for the 

case study, because it provides a well-known and long-standing 
~ 

example of conflict over timber harvesting and water quality 

protection. Analyses were conducted on the relationship of 

logging and water quality, economics of information, conflicts 

and institutional sources of conflicts in integrated watershed 

management, available information and value of additional 

information. 

Forested watersheds commonly are managed for multiple 

purposes, one of which is the production of high quality 

potable water. Conflicts often arise when another of those 

purposes is timber production, because logging is perceived 

as a threat to water quality. These conflicts can result from 

uncertain factual information, from differences underlying 

social values, or from perceived imbalances in the incident 

of costs and benefits. Resulting conflicts may go unresolved 
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because existing institutional structures are incapable of 

resolving disputes. When such conflicts go unresolved, 

benefits are often lost, and social, political, and managerial 

costs are high. This study found that the roots of conflict 

often lie in value differences or in interest impacts, but 

attention is focused inappropriately and unproductively on 

factual issues. 

This research should point the way to resolution of long

standing disputes in the management of forested watersheds by 

identi~ying the root causes of these disputes and choosing 

those actions, whether they be change management guidelines, 

additional information collection, or altered institutional 

structure, which may be effective in resolving them. 



CHAPTER 1 

INTRODUCTION 

14 

The impact of forest management, especially timber 

harvesting, on water resources has been a subject of argument 

for more than a century (Verry, 1986). This argument, often 

as a part of conflict over land management decisions, is still 

going on. A voluminous literature exists on this subject. 

Research seems to have established that logging may, but does 

not necessarily, affect water quality. Similarly, several 

studies have also concluded that forest management activities 

may, but do not necessarily, significantly increase water 

yield. 

Forest land makes up about 30 percent of the total land 

area in the united States, and it is the major source of the 

nation's water supplies (Megahan, et al., 1981). Harr (1981) 

observed that plot studies and small experimental watersheds 

have not provided enough information to allow the prediction 

of offsite, or downstream, effects of forest activities on 

water quality, among other things. Verry (1986) confirmed the 

existence of sUbstantial uncertainty. 

Lack of sufficient information from larger scale studies 

creates uncertainties, which can become a major source of 
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conflict in the management of municipal watersheds. Conflicts 

often arise between timber interests, city or county water 

departments and, to some degree, environmental groups. To 

defend their positions, timber interests often assert that 

logging activities, if conducted carefully, will have an 

insignificant or no impact on water quality. Water quality 

interests, for the same reason, will be led to assert the 

contrary. Each group hopes to achieve its own ends, whether 

they be to maximize economic benefits or minimize economic 

costs, or to protect environmental values important to it. 

The first objective of this study, therefore, was to 

assess the extent to which uncertainty due to inadequate 

hydrologic and economic information about the relationship of 

water quality to timber harvesting impedes management decision 

making. Since conflict often arises from these activities, 

the second objective of the study was to assess the potential 

value of additional hydrologic, 

information in conflict resolution. 

economic, and value 

The third objective was 

to assess institutional structure as a source of conflict or 

a resolver of conflict. 

The problem was first examined from a general perspec

tive. Then, a specific case study was analyzed. The Bull Run 

watershed near Portland, Oregon, was chosen for the case 

study, because it provides a well-known and long-standing 
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example of conflict over timber harvesting and water quality 

protection. 

The Bull Run watershed was analyzed in the following 

fashion: 

1) Available information upon which to base a judgement 

on the possible water quality implications of timber 

harvesting on the watershed was examined and the type and 

extent of remaining uncertainty was assessed. 

2) The potential value of additional hydrologic and 

economic information was estimated from the perspective of the 

reduced probability of making an inappropriate management 

decision. The loss of benefits due to inappropriate decisions 

also was estimated. 

3) Public Law 95-200, the existing public law that 

governs the management of this specific watershed, and the 

broader institutions within which it is embedded, has been 

characterized through established methods of institutional 

analysis (Ostrom, 1986). This institutional set then was 

evaluated from the perspective of its ability to resolve 

conflict and foster sound management decision making. 

A case study method was chosen for this research over 

statistical method because of the nature of the topic. During 

a preliminary literature review of watershed conflicts, it was 

discovered that the different cases have alot of similarities 
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in the cause of the conflicts. The parties involved, and in 

the management obj ectives for the watersheds. Case study 

method of research has the advantage of uncovering details 

which statistical method will not provide in question. 

Although case study method provides details about only one 

case, it is still more likely to reveal more information in 

this research than statistical method would, because of 

similarities in cases. statistical method however, has the 

advantage of portraying a more general picture of the problem 

at hand. Perhaps the decision to use case study or 

statistical method of research depends on factors such as 

scope and type of research, money and time. At any rate, each 

of the two methods has its flaws, as well as advantages. 

The case study method may be enhanced by stratifying 

cases into groups, for instance three groups according to 

similarities, and then analyze one case from each group. Such 

an approach could prove more informative about the general 

problem than when one case is analyzed. It is the same 

principal as increasing sample size in statistical analysis. 
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NATURE OF THE PROBLEM 

Forested watersheds commonly are managed for multiple 

purposes, one 0': which is the production of high quality 

potable water. Conflict often arises when another of those 

purposes is timber production, because logging is perceived 

as a threat to water quality. These conflicts can result from 

uncertain factual information, from differences over 

underlying social values, or from perceived imbalances in the 

incidence of benefits and costs. Resulting conflicts may go 

unresol ved because existing institutional structures are 

incapable of resolving disputes. When such conflicts go 

unresolved, benefits often are lost, and social, political, 

and managerial costs are high. Typically, disputes center 

upon the physical plant-soil-water relationships involved and 

fail to place such information in the broader perspective 

essential to resolving conflict. The roots of the conflict 

often lie in value differences or in interest impacts, but 

attention is focused inappropriately and unproductively on 

factual issues. 

The management of a watershed to produce more than one 

product is called multiple llse or integrated watershed 

management. The objective of multiple use is to achieve an 
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optimal flow of goods and services over time. This study was 

concerned with the production of an optimal mix of watershed 

products, in this case, water quality and timber. Multiple 

use management can be seen as optimum joint production, which 

is the production of two or more products to obtain an optimum 

combination of benefits, or constrained optimization, which 

is the production of one product subject to a given level of 

production of the other. optimum j oint production is possible 

when we have prices and market structures for both products 

(in which case they are said to be commensurate), while 

constrained optimization is appropriate when the two outputs 

are not valued by a common standard (Gregory, 1987). 

Most watersheds are managed under the multiple use 

concept in the united states; it is the rule rather than the 

exception. For example, management planning can be directed 

at producing timber, water, and recreation. Another multiple 

use combination could be forage, wildlife, and livestock. The 

amount of managerial effort allocated to producing each 

product depends on management objectives as well as the cost 

and availability of inputs and the demand for outputs. The 

focus on only two watershed products in this study represents 

a simple case, but one which raises all of the issues involved 

in multiple use management. A more complex case would include> 

the relationship of other resources, such as fish and 
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wildlife, to timber harvesting, as well as to water quality. 

Three possible output relationships can be identified in the 

analysis of multiple use management. There is a complementary 

relationship when increasing the output of one product also 

increases the output of another. A supplementary relationship 

exists when an increase in one product has no effect on the 

output of another. Finally,.·a competitive relationship exists 

when an increase in the output of one product will cause a 

decrease in another to decrease (Brooks, et al., 1987). 

While multiple use generally is accepted as an appro

priate management goal for most watersheds, it is not always 

easy to implement. The production of timber and water quality 

are often competitive. Furthermore, logging activities are 

often identified as a potential cause of non-point source 

water pollution, another potentially competitive relationship. 

Management responsive to multiple client groups could be a 

source of problems in multiple use when these client groups 

have different objectives. This kind of situation has long 

been a source of conflict. It often hinders cooperation, and 

can lead to inefficient management decisions. 

The method of investigation for this study will be in the 

form of a literature review on the relationship of water 

quality and logging; a review of literature on the economics 

of information from the perspective of cost-benefit analysis; 
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an analysis of conflicts and institutional sources of 

conflicts in integrated watershed management; and an analysis 

of the case study watershed from the perspectives of available 

information, value of additional information, and cur:" ;~nt 

institutional structure. This study should point the way to 

resolution of long-standing disputes in the management of 

forested watersheds by identifying the root causes of these 

disputes and choosing those actions, whether they be changed 

management guidelines, additional information collection, or 

altered institutional structures, which may be effective in 

resolving them. 
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CHAPTER 2 

LOGGING AND WATER QUALITY--A LITERATURE REVIEW 

Much has been written about the impact of forest man

agement on water. But, it is only recently that the effects 

of forest harvesting on water quality have been thoroughly 

investigated (Brozka, et aI, 1982). Most of the literature 

reviewed for this study consists of studies dealing with the 

impact of timber harvesting on water quality and, to some 

degree, on water yield. Water yield, however, is not a 

subject of this study, and so it will be ignored. Harvesting 

is the main potential source of water degradation, thus 

dismissing other timber management activities. 

The impact of timber harvesting on water quality varies 

from study to study, location to location, and technique to 

technique in harvesting activities. They physical, chemical, 

and biological quality of water may be impacted. Results of 

studies ranges from large, little, to no impact at all. It 

should also be noted that the impact of logging may take a 

year to a number of years to show up as an effect, if any. 

The literature reviewed here is only representative of this 

SUbstantial literature, and is by no means exhaustjve, but is 
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believed to be representative because of the similarities in 

tree species, geology, climate, management practice, etc. 

Brozka, et al., (1981, 1982) reported a study to evalu

ate the first-year effects of clear-cutting on water quality 

in southern Illinois, where soils generally are shallow, 

easily eroded, and nutrient deficient, slopes are steep, and 

where rainfall is high. Two intermittent streams on oak

hickory watersheds were gauged, and baseline data were 

collected for three years before cutting. Analysis of the 

water samples for sodium, potassium, calcium, magnesium, 

ortho-phosphorus, and nitrate-nitrogen (N03-N) showed that 

water quality was consistently high, and there was no evidence 

of increased sedimentation. This lack of sediment production 

may have been due largely to the care taken to avoid 

disturbance to the site during logging, the careful layout of 

harvest operations (not a representative of harvest 

operations), and the below normal precipitation the first 

year following the harvest. The study concluded that "clear

cuts of moderate size, which are planned and carried out 

carefully, should not pose a threat to water quality nor 

degrade site productivity." (Brozka, et aI, 1982). 
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Lynch and Corbett (1990) analyzed a 15-year streamflow 

and water quality data to determine the effectiveness of Best 

Management Practices (BMPs) in controlling nonpoint source 

pollution from a 45 hectare commercial clearcut in central 

Pennsylvania. The BMPs employed were: 

1. A 30 meter buffer strip on each side of a perennial 

stream. 

2. Timber sale was divided into four blocks, and one 

block harvested at a time. 

3. Logging site was inspected at least weekly by a 

professional forester. 

4. Skidding over perennial stream was allowed only on 

approved culverts or bridges. 

5. No slash was allowed within eight meters of 

perennial and intermittent streams. 

6. Skid trails were laid out by a professional 

forester, and by the logger after consultation with 

the forester. 

7. Log landings were selected by a professional 

forester in cooperation with the logger, and all 

landings were at least 90 meters away from perennial 

and intermittent streams. 
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8. All logging roads and skid trails were properly 

removed. 

9. Logging was prohibited during excessively wet 

periods, as advised by the supervising forester. 

10. A performance bond was." required prior to logging, 

and the bond was set to 25 percent of the value of 

timber sale. 

The study concluded' that, although statistically 

significant increases in nitrate, potassium, temperature, and 

turbidity levels were measured the first two years following 

harvest, the increases were relatively small and, with the 

exception of turbidity, wi thin drinking water standards. 

Overall, the BMPs employed were very effective in preventing 

serious water quality deterioration. 

In another study, Spangenberg and McLennan (1983) 

reported that, after clearcutting and in the first growing 

season, there were few significant changes in the following 

water quality parameters; temperature, N, P, Ca, S04' sus

pended solids, PH, alkalinity, and conductivity, that could 

be attributed to the timber harvesting. Such changes in water 

quality that did occur, the study concluded, did not detract 

from its usability or aesthetic appeal, and soil disturbances 
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caused by rubber tire skidding were healed during the first 

growing season. 

The most closely related work to this study was done by 

Irland (1985), who investigated the effects of logging on 

water quality in New England. The study concluded that 

logging, if properly designed, may not affect water quality 

in New England. This finding is despite the fact that 

hydrologic data, nutrient and sediment loading of disturbed 

and undisturbed small watersheds in New England, were based 

on work done at Hubbard Brook, New Hampshire, which accordi'ng 

to Irland, is inadequate. 

Following up on Irland' s work, Cassell, et ale (1982) 

offered several conclusions on the relationships between 

logging and water quality. First, there is inadequate data 

on background levels of nutrients and sediment on undisturbed 

watersheds. Second, the effectiveness of mitigating measures 

is documented poorly. And finally, the actual effects of 

timber harvesting can be elusive. The authors cited a New 

Hampshire study which failed to establish a correlation 

between water quality and logging activity in small 

watersheds. But, they also cited an unpublished field study 

by the Forest Service of 45 logging sites that found that on 

69 percent of those sites, sediment "probably" reached 

streams. 
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McClurkin et al. (1987) conducted a study to determine 

the effects of timber cutting on the forest floor, sediment 

movement, and chemical quality of percolating water and of 

plot runoff. study plots were located on pole-size loblolly 

pine plantations on fragile soils of the upper coastal plain 

of Mississippi. Treatments were clearcut, thin, and no-cut. 

Water quality measurements were derived for runoff samples 

from O.002-hectare plots.' Results showed that, regardless of 

cutting treatment, more Nand P were corning onto plots via 

precipitation than were leaving via plot runoff and 

percolation combined. More K appeared to be leaving the sites 

than was corning in via rainfall, regardless of cutting 

treatment, and, finally, it was found that sediment 

concentrations in plot runoff tended to be proportional to 

cutting intensity. 

Robert et al. (1988) investigated the effects of land 

management on stream temperature at the Salmon Creek watershed 

in western Oregon. stream temperature represents an important 

water quality variable, because of its impact on the activity 

of aquatic organisms. Their study and several other related 

studies concluded that removal of streamside vegetation can 

cause elevated maximum stream temperature during periods of 
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summer low flow (Hewlett and Fortson, 1982: Holtby and 

Newcombe, 1982; Risshel, et al., 1982; Beschta, et al., 1987). 

In a study to measure sediment losses and water yields, 

Beasley and Granillo (1988) measured nine forested watersheds 

for five years in the Gulf Coastal Plain of Arkansas. After 

one year of pre-treatment measures, three watersheds were 

clearcut and mechanically." site prepared, three were 

selectively harvested, and three control watersheds were left 

undisturbed. The study found sediment losses and water yields 

were similar on the selectively harvested and control 

watersheds during all the four post-treatment years. Clear

cutting with mechanical site preparation, however, signifi

cantly increased sediment losses and water yields above levels 

measured on other watershed. 

Long-term patterns of water quality in a managed water

shed in Oregon were monitored for suspended sediment by 

Sullivan (1985).. Measurements were taken from 1972 to 1982 

at two stations on santiam River in the Western Cascades of 

Oregon, as it flowed through an 8,000 hectare block of inten

sively managed forest land. Although 180 kilometers of road 

were constructed and 3,400 hectares of old growth forest were 

harvested from slopes averaging over 60 percent, long-term 

changes in sediment yields remain undetectable during the 

period of measurement. The study concluded that geologic 
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characteristics of the basin and carefully planned management 

practice have greatly minimized the harvesting impacts. 

shillinger and stuart (1978) conducted a study to 

quantify non-point water pollutants from logging, cattle data 

were collected over a two-year period at 57 points in the 

Hylite Creek and Bozeman Creek Watersheds in southwestern 

Montana. The following water quality parameters were 

measured: suspended sediment, bacterial indicator, and 

nutrients. Results indicated that cattle grazing increased 

fecal coliform counts; construction in subdivisions and septic 

tank drainfields in urban and suburban areas significantly al

tered the bacteriological and chemical quality and amount of 

suspended sediment in streams, but clearcut logging and mining 

did not significantly affect water quality. 

In another study, suspended sediment production after 

road construction, logging, and slash disposal was signifi

cantly increased on two watersheds in Oregon's Coast Range. 

Beschta (1978) reported that a 25 percent patch-cut watershed 

showed increases in three of eight post-treatment years. The 

increases were caused primarily by soil mass movement from 

roads. Surface erosion from a severe slash burn, according 

to the study, was the primary cause of increased sediment 
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yields for five post-treatment years on a watershed that was 

82 percent clearcut. The study, known as the Alsea Watershed 

study, began in the fall of 1958 and continued for 15 years 

on three experimental watersheds. The watersheds, Needle 

Branch (75 ha and clearcut 82 percent, of which 5 percent was 

road and landings), Deer Creek (304 ha and 25 percent patch

cut, of which 4 percent was road and landings), and Flynn 

Creek (202 ha, and was the control) were located 25 kilometers 

southeast of Newport, Oregon. 

Logging roads were constructed into Deer Creek and Needle 

Branch in March and August 1965. Logging started in March 

1966 and was completed in November 1966. For Needle Branch, 

no buffer strip was left along the stream channel, and no 

effort was made to protect the stream during yarding 

activities. On Deer Creek, there were three path-cut units 

of about 25 hectares each. Buffer strips of overstory forest 

vegetation extending 15-30 meters from the stream were left 

on the two lower patch-cut units. High lead cable yarding 

was used on both watersheds, but some tractor skidding was 

done on the lower portions of Deer Creek. (See Table 1 for 

sediment yields from the different treatments during the 15-

year study.) 

Earlier, in 1973, Brown, et al. (1973) reported the 

effect of clearcut logging and slash burning on nutrient 
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losses from the same experimental watersheds studied by 

Beschta (1978). All the treatments in 1973 were the same as 

those of 1978 on all three watersheds. Concentrations of 

nitrate-nitrogen, potassium, and phosphorous dissolved in 

stream water were determined for 2 years before logging and 

2 years after logging. Samples were obtained once monthly 

during the first year and twice monthly thereafter. Storm 

events were sampled occasionally. Resul ts from analysis 

showed that clearcutting followed by slash burning signifi-

cantly increased the concentration of nitrate-nitrogen from 

Needle Branch during the 1967 and 1968 water year, (Table 2) . 

Total phosphate concentrations remained the same during the 

study in all three watersheds. Potassium concentrations 

remained the same in Deer Creek and Flynn Creek throughout the 

study. The study concluded that: 

Complete forest removal followed by slash burning 
can alter temporarily but not significantly the 
pattern of nutrient loss in forests of the Oregon 
Coast Range. Under the soil and revegetation 
condi tions observed in this study, such changes will 
not degrade water quality with respect to nutrients 
or significantly reduce the productivity of forest 
soils. 

Partial clear-cutting or patch-cutting under these soil and 

vegetation conditions produces no significant change, the 

study further concluded. 
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Table 1. Average Annual Sediment Yields of the Alsea "Study Watersheds 

Flynn Crk Deer Creek Needle Br 
Untreated 25% Ptch-C 82% C1-cut 

Period Water yrs t km t km t km 

Pre-treat 1959-1965 102 97 53 
Post-treat 1966 -1973 95 136 146 

(Beschta 1978) 

Table 2. Annual Nitrate Nitrogen Loss from Three Study Watersheds, 
Alsea Basin, Oregon before (1965-1966) and after (1967-1968) 
Logging. 

N0 3 -N 
Concentration, mg/1 No 3 -N Yield, kg 

\.]ater Haxirnum Yearly 
Year Observed Average Total Per ha 

Flynn Creek (uncut control) 
1 IJ() 5 3.19 1.21 7117 35.04 
1966 2.18 1.16 5566 27.40 
1976 2.70 1.18 5780 28.45 
1968 2.20 1.18 5069 24.95 

Needle Branch (c1"arcut) 
1965 0.20 0.12 202 2.86 
1966 0.70 0.19 349 4.94 
1967 2.10 0.44 1107 15.66·x 
1968 1. 65 o .l~3 1069 15.12* 

Deer Creek (patc.h-cut) 
1965 3.17 1.12 9541 31.46 
1966 2.10 0.98 7705 25.40 
1967 2.70 1. 21 8619 28.42 
1968 2.40 1.12 74{~2 25.54 

*Significant at the .J't, level of prohability 

(Beschta 1978) 
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In conclusion, the preceding literature review was 

selected from a much larger volume of material and presented 

here because it is more pertinent to this study. It was found 

that the impact of logging on water quality depends upon 

logging practices, site characteristics (topography, climate, 

soil type, etc.), logging intensity and so on. It is quite 

possible, and has been claimed in most of the studies above, 

to conduct logging without any statistically significant 

degradation to water quality. The careful design, operation, 

and timing of harvest activities, seem to be especially 

critical in water quality protection regardless of site 

characteristics. A good example of these are the Cedar River 

watershed in Seattle, Washington and the Mary's Peak watershed 

in Corvallis, Oregon. The Cedar River watershed has good soil 

structure while Mary's Peak watershed does not, and both 

watersheds have been logged for over three decades, but with 

no apparent known adverse effects on water quality. 

Additional studies on the impact of logging on water quality 

and related sediment yields in Oregon can be found in Brown 

and Krygier, 1973; Fredricksen, 1970; Harris, 1977; Harris, 

1973; Johnson and Beschta, 1980; and Larson and Sidle, 1980. 

Table 3 synthesizes the above discussed studies in some 

situations where logging mayor may not affect certa~n water 

quality parameters. 



Table 3. Relationship Between Logging Method, Water Quality Parameters 
and Site Characteristics 

Water Quality Parameters 

Likely Not Likely 
to to 

Logging Method Affect Affect Characteristics 

Patch and Selection - SS, N03 -N, Stable soils with 
cutting with high P good drainage 
lead yarding and gentle slopes 

Selection cutting and - SS, N03 -N, " 
Rubber tire skidding P 

Carefully planned - N0 3 -N, P, " 
logging Na, K, Mg, 

SS 

Natural decomposition N, N02 -N SS " 
of slash 

Adequate buffer strip - SS, T " 

Clearcut and tractor SS, T - Poorly drained 
yarding unstable soils, 

shallow soils, and 
steep slopes 

Clearcut and slash SS, N03 -N - " 
burn 

Road crossing stream SS N03 -N " 

Logging streamside SS, T N, N03 -N " 
and inadequate buffer 

Poorly planned P, N, K, - " 
logging T, N0 3 -N 

Key: SS - suspended sediment, T - temperature 



CHAPTER 3 

THE VALUE OF HYDROLOGIC AND ECONOMIC 

INFORMATION IN WATER QUALITY AND 

TIMBER HARVESTING 
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The economics of information is a relatively new area of 

research dealing with the analysis of value of information 

(Repo, 1986; Martyn and Flowerdew, 1983). Most of the 

literature written so far has been associated with the 

economics of information in library science and in the fields 

of economics and business analysis. Applications to other 

fields have been limited. This chapter attempts to apply the 

concept of economics of information in analyzing the value of 

adequate hydrologic and economics information to reach a 

better decision in the management of timber and water quality 

on a forested watershed, such as the Bull Run watershed. 

To effectively and successfully produce timber and at the 

same time maintain high water quality, an understanding of 

economics as well as the physical relationships between timber 

harvesting practices and water quality is required. Good 

management decisions only can corne about by seeking and 

acquiring alJ the relevant and adequate information. Howev

er, having adequate information alone may not provide all the 
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answers, if differences in interests and personal values exist 

among the cooperating watershed managers. For this reason, 

a discussion of value information is included in this chapter. 

In light of the above, our discussion must begin with 

some basic definitions of information. There is no one 

particular definition for information. Some definitions for 

information that often are used.by information scientists, 

bind information to some mode or method of presentation: 

"information is stored knowledge" (Martyn and Flowerdew, 

1983). Another definition specifies information as a process; 

data becomes information, becomes knowledge, and even wisdom 

(Horton, 1979; Cleveland, 1982; Horton, 1982). A more 

comprehensive definition by Wolpert and Wolpert (1986) stated 

that information, in the broadest sense, is any experience or 

contact that adds meaning or somehow changes events, lives, 

or experiences. 

On the Value of Information--A Cost Benefit Analysis 

It is customary to explicitly state the objectives of the 

research when writing a proposal, but the expected value of 

the information to be produced rarely is presented (and 

usually not even known). The expected value of information 



37 

can be defined as the difference between the expected net 

benefits when the information is available and when it is not 

(Conrad and Clark, 1987; Conrad, 1980). In a resource 

industry, such as timber harvesting, information can be 

valuable in enabling more efficient or more timely exploita

tion. In t.erms of cost-benefit analysis, a good analysis 

should consider problems arising from the faot that it is 

easier to measure costs than benefits. 

costs of Information 

Acquiring information has costs. It costs money to 

collect or to set up a research project to find out certain 

information about a watershed. In the definition of the costs 

of information production, time has to be included in 

calculating different types of costs (capital and operating 

costs, etc.). Information can be gathered slowly, as in the 

case of investigating the impact of timber harvesting on water 

quality on an experimental watershed, or it can be gathered 

relatively quickly, as in the case of interbasin data 

transfer. Generally, the longer it takes to collect 

information, the more costly it becomes. 
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Benefits of Information 

An implicit aim of much of the field of economics of 

information has been some quantification of the 'value of 

information'. Information per se has been said to have no 

particular value, in the sense that if you have twice as much 

you are not twice as well off, and any value associated with 

it inheres in the event of its acquisition or use rather than 

the information itself (Martyn and Flowerdew, 1983). 

Information is difficult to measure because it cannot be 

consumed by use. Information is usually an intermediate good, 

deriving its value from the value of the final, or consumers, 

goods, in the production of which it is but one among several 

inputs. One seeks information because of the perceived 

benefits that one expects to gain. This is true in the case 

of the Bull Run Watershed, since a perceived benefit by the 

USDA Forest Service might not be the same as that of the City 

of Portland. And even if the information is collected, its 

value will be only in proportion to the contribution it makes 

in solving decision uncertainties on the whole watershed or 

to the individual parties (March, 1982). 
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To manage natural resources efficiently, both decision 

makers and technical personnel need information on resources 

and their potential changes over time (Lund, 1986). The fact 

is, that measuring benefits from the use of information is 

difficult, making it all the more complicated to justify 

acquiring additional information. Recently, according to Repo 

(1986), these investigations on benefits often have been 

called studies on the value of information. And, the several 

definitions in the literature seem to converge around the fact 

that information value has to be defined from the view point 

of use or users. Studies by King, et ale (1983) for example, 

described the value of information as follows: 

1. Information use: how much time, 

material, equipment, travelling, 

acquisitions, telephone calls, etc. 

reading of information saves. How much 

do the quantity of research and 

development work, learning, decision 

making capacity, etc. improve. 

2. The influence of the use of 

information; how information influences 

timber harvesting practices, water 

quality protection measures, training 

and research in the future, etc. 
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Hydrologic Information 

How effectively a watershed can be managed depends, in 

part, upon the available hydrologic information for that 

watershed. For watersheds that are primarily used to provide 

potable water production, and on which secondary uses such as 

timber production are allowed, it is even more critical to 

have information that can help us determine the compatibility 

(complementarily, supplementarily, and competi ti veness) of 

the different outputs. Such hydrologic information as the 

pattern of precipitation amounts, timing, spatial 

distribution, and stream flow is important in management 

planning. The geologic characteristics of a watershed are 

especially important when timber harvesting and water 

production are involved. Hydrologic processes (such as 

runoff, infiltration, soil water holding capacity, erosion, 

sedimentation, and evapotranspiration) are all an integral 

part of the geology of a watershed and should be well 

understood. 

Experimental watersheds have been a source of hydrolog

ical information since 1909, when the first experimental 

watersheds in the u.s. were established at Wagon Wheel Gap, 

Colorado (Bosch and Hewlett, 1982). The results of these 



41 

experiments showed an increase in streamflow as a result of 

clear-cutting. Jones and Ward (1985) pointed out that 

nationwide, literature in watershed management contains more 

than 100 years of well documented research from which it was 

demonstrated that single use produced fewer benefits than 

multiple use, and yet the policy of restricting municipal 

watersheds to water production alone has been and continues 

to be common. A lack of knowledge concerning the opportuni

ties that exist was cited as the reason for the protection 

policy. other reasons could be a conflict of interest and 

values among watershed managers and the public. The lack of 

knowledge, however, can be of a variety of forms (Jones and 

Ward, 1985): 

1. Misunderstanding as to the nature of 

modern management practices, especially 

regarding the compatibili ty of the 

production of high quality water and a 

sustained yield of timber. 

2. Reluctance to try something new--"we 

do not have experience in that, why take 

chances" or "the safe thing to do is to 

lock up the forest". 
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The reluctance to allow logging or try something new is 

also part of the fear that such activities may violate 

drinking water quality standards, which are mandated by law. 

The violation of such standards may require remediation, 

which costs money. 

Water Quality Standards 

Water quality standards are set based on the criteria 

governing the minimum and maximum contaminant level for a 

certain use of water. The Environmental Protection Agency 

(EPA), for example, sets the standards for drinking water. 

Standards, therefore, are set based on a given use of water, 

such as drinking, irrigation, recreation, etc. In order to 

achieve the set standards it is necessary to understand the 

type of processes and/or activities that can result in 

failure to attain them. That is why the accumulation of 

needed hydrologic information is of great importance 

regardless of personal value and other interests. 
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Economic Information 

The planning and implementation of multiple use water-

shed management requires some understanding of the economics 

of watershed practices and management. The technical per-

sonnel who work predominantly with the physical and biologi·· 

cal processes also must understand the economic and financial 

implications of their actions (Brooks et al., 1987) . 

Understanding the economics of watersheds can help' both 

technical personnel and decision makers to choose the most 

cost effective or most economically sound alternatives for 

management directions. 

Economic Analysis 

Some basic questions in economic evaluation are Brooks, 

et al., 1987): 

1. are the benefits greater than costs for the whole 
project? 

2. will the project improve the economics of the 
region or area? 

The purpose of an economic evaluation is to determine whether 

a project yields net bpnefits to society as a whole and, if 

so, how much benefit. To do this, we need to quantify the 
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costs of such inputs as capital, labor, time, and land. We 

then quantify monetary and non-monetary benefits, such as 

flood protection and wildlife enhancement. A comprehensive 

input and output analysis requires data that includes in for-

mation on: 

1- the units in which the inputs and outputs are 
measured 

2. the source of the input 

3. the timing of when input are needed and outputs 
will occur (Brooks et al., 1987) . 

This type of information is needed to show the flow of input 

and output over time. 

Often, there are trade-offs in most proj ects . If we 

have sufficient economic information about a project, we will 

be able to determine whether the net benefits of increasing 

the production of one output will exceed, equal, or fall 

short of the opportunity costs associated with diminished 

production of other outputs. Economic appraisal of watershed 

management alternatives includes the following basic steps 

(Gregersen and Contreras, 1979): 

1. Define and quantify the physical inputs and 

outputs involved; develop flow rate table~ showing 

inputs and outputs as they occur over time. 



2. Determine unit values (both actual market prices 

and economic values) for inputs and outputs, and 

develop judgements on likely changes in such 

values over time, for example, growth in labor 

wage. 
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3. Compare costs and benefits by calculating relevant 

measures of project worth or other indices and 

measures needed to answer relevant questions 

raised by decision makers; consider the 

implications of risk and uncertainty through, for 

example, sensitivity analysis, which indicates how 

measures of project worth might change with 

changes in assumptions concerning input and/or 

output values. 

Perhaps the best way to illustrate the importance of 

additional economic information in timber and water quality 

management is by citing some case studies. Ellefson and 

Weible (1980) reported a case study entitled "Economic Impact 

of Prescribed Forest Practices to Improve Water Quality: A 

Minnesota Case study." The study was conducted to evaluate 

the economic impact of prescribing different forest practices 
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to improve water quality. There are two main objectives in 

the study: to determine the marginal cost of implementing 

management practices considered important to the reduction of 

nonpoint, forest sources of water pollutants; and evaluate 

the impact on a timber purchaser's net revenue of requiring 

prescription of additional pollution-abating forest 

practices. The study area was a 42 hectare timber sale 

located in southeastern Minnesota. The forest cover was 

mainly overmature (big trees) elm and oak. Four practices 

were selected for testing: filter strips (10' meters and 20 

meters), buffer strips (10, 20, and 30 meters), seeding of 

landings and trails, and design of skid trails. The filter 

and buffer strips options were considered mutually exclusive. 

Tables 4 through 6 were taken from Ellefson and Weible 

(1980) to show cost and revenue evaluations. The study 

concluded that, since current practice produced only a modest 

13.8 percent rate of return, requiring additional measures to 

protect water quality can have negative economic impacts on 

net revenue. But, as the tables show, the purchaser can 

still break even and make some profits. Even with such a low 

rate of return, benefits of improved water quality to the 

society justify such an investment. Unfortunately, the study 

further concluded that information to assess the value 



· . Table 4. Financial status of timber purchaser: total revenue, total 
cost, net revenue, 1977. 

ITEM 

Total Revenue a 

Oak, Butternut (ties) 
Elm (sawlogs) 
Basswood (sawlogs) 

Total Costs 

Stumpageb 

Harvesting 
Hauling 

Net Revenue 

DOLlARS 

$ 6,125 
3,571 

283 
$ 9,979 

$ 3,261 
2,756 
2 750 

$ 8,767 

$ 1,212 
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aprice delivered to mill: oak and butternut railroad ties, $3.50 
per tie; elm, $96 per MBF: basswood, $202 per MBF. 

bStumpage purchase price: Railroad ties, $1.40 per tie; elm, $20 
per MBF; basswood, $24 per MBF. 

(Ellefson and Weible 1980) 



Table 5. Financial impact of added practices designed to enhance 
water quality, 1977. 

Forest Practice 

Current Practices 

Added 
Cost 

Filter Strip (10 meters) 12 
Filter Strip (20 meters) 44 
Buffer Strip (10 meters) .' 80 
Seeding Landing Trails 81 
Buffer Strip (20 meters) 160 
Buffer Strip (30 meters) 266 
Skid Trail Design 550 

* Total Revenue = $9,979 

(Ellefson and Weible 1980) 

Total 
Cost 

- -dollars- -

8,767 
8,779 
8,811 
8,847 
8,848 
8,927 
9,003 
9,317 

Net 
Revenue 

1,212 
1,200 
1,168 
1,132 
1,131 
1,052 

976 
662 

Rate of 
Return 

percent 

13.8 
13.7 
13.3 
12.8 
12.8 
11.8 
10.5 

7.1 

Table 6. Marginal financial impact of requ~r~ng selected practices 
designed to enhance water quality, 1977. 

Forest ?ractice 

Current Practices 
Filter Strip (20 meters) 
Seeding Landing Trails 
Skid Trail Design 

* Total Revenue = $9,979 

(Ellefson and Weible 1980) 

Marginal 
Cost 

44 
81 

550 

Total 
Cost 

- - dollars - -

8,767 
8,811 
8,892 
9, (,42 

Net 
Revenue* 

1,212 
1,168 
1,087 

537 

Rate of 
Return 

percent 

13.8 
13.3 
12.2 

5.7 
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of benefits represented by reduced sediment loads in water is 

lacking (USDA Forest Service and U. s. Environmental 

Protection Agency, 1977). 

economic benefits direct 

In other words, studies showing 

from reduced sediment loads are 

lacking. If such information were available, it would have 

been easier to analyze the benefits of these additional 

measures (Ellefson and Miles, 1984). 

The economic potential of multiple use of watersheds can 

be realized fully through the acquisition, understanding, and 

the integration of adequate economic information in a 

watershed management plan. Benefits could be both monetary 

and non-monetary, such as wildlife enhancement. 

The importance 

understand what is 

Value Information 

of value information 

the driving force in 

is 

an 

to help us 

individual's 

decision making. In the case of watershed management, timber 

harvesting and water quality protection, for example, our 

decisions are based on economic analysis, environmental 

impact, and sometimes our value orientations. This section 

deals with the. role that value orientation plays in an 

individual's or group's decision making. There are several 
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definitions for value. One that seems relevant to this study 

is that presented by Shaver and Strong (1982), which states: 

Values are our standards and principles 
for judging worth. They are the criteria 
by which we judge "things" (people, 
objects, ideas, actions, and situations) 
to be good, worthwhile, desirable; or on 
the other hand, bad, worthless, 
despicable; or, of course, somewhere in 
between these extremes. 

Values can be applied consciously or unconsciously in indi-

vidual's decision making. The conscious application of 

individual values rather than economic analysis and scien-

tific findings to evaluate watershed projects is the main 

focus of this section of the study. 

Types of Values 

Values can be classified into two major groups, that is, 

affective values, those emphasizing feelings and emotions, 

and cognitive values, those dealing with knowledge and with 

intellectual abilities and skills (Shaver and Strong, 1982). 

A different categorization of affective values by the social 

scientists would be political, economic, social, and 

religious values. The first three playa significant role in 

watershed management decision making processes. The 
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politician, for example, may push for a legislation to 

prohibit logging if the vast majority wants it regardless of 

economic implications, just so that he or she could be 

elected or re-elected. 

Conflicts occurring between natural resource 

professionals and environmentalists are a result of cognitive 

or affective values application. Environmentalists, in most 

cases, will object to manipulation of the natural environment 

because they feel that the environment should be left as is, 

thereby expressing their affective values. The result of 

this could be a loss of benefits that otherwise could be 

gained if utilitarian values were to be applied. Affective 

and economic values are also sources of conflict between a 

city government and the USDA Forest Service, as will be seen 

later. 

Inasmuch as individual values can affect professional 

decisions, it is essential that we seek and understand how to 

deal with them in a given situation. One way to achieve this 

is by increasing interpersonal communication, which could 

help us identify with people holding different values, and 

facilitate reaching compromises. 

Policy decisions must be made even when values and 

rights conflict. Conflicting values always seem to present 

a puzzling problem because we cannot empirically test them 
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like scientific theories. At the same time, doing nothing 

about values will mean choosing the status quo, which may 

mean inefficiency. Although values cannot be tested, they 

are not beyond the reach of reason. A resolution of value 

conflict may also be facilitated by an analytical reexami

nation of one's own values. Often, however, value conflicts 

are resolved by a unilateral or collective (democratic) 

choice, in which one view prevails over the other or others 

(Lord, 1979). 

In multiple use land management, value conflict is often 

featured between people holding preservationist values and 

those holding utilitarian values. Conflicts of this nature 

may be on the rise because the general public is becoming 

more and more environmentally conscious. Watershed 

management plans, therefore, should recognize and address the 

environmental values of the people affected. 
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CHAPTER FOUR 

THE VALUE OF INFORMATION IN CONFLICT RESOLUTION 

Conflict: Definition and Types 

Conflict in watershed management occurs as a result of 

one, a combination of, or all of the following: differences 

in values, interests, factual judgement, and institutional 

structure. Loosely defined, conflict is the state of incom

patibility of the goals of two or more players (Axelrod, 

1970) . Folger and Poole (1984) provided a broader defini

tion, which characterized conflict as the interaction of 

interdependent people who perceive incompatible goals and 

interference from each other in achieving those goals. There 

are at least three major types of conflict (Lord, 1979). 

cognitive Conflict. This is a conflict based on factual 

information. An example of this is when two hydrologists 

disagree over what the true impact of timber harvesting would 

be on water quality, based on the results of an experimental 

subwatershed. Resolving this kind of conflict, may involve 

acquiring additional hydrologic information, interpersonal 

communication, and appealing to authority. The objective is 

to narrow the level of disagreement. over the facts of the 

case involved. 
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Value Conflict. This conflict stems from the fact that 

individuals hold different values for different things, and 

conflict arises when different values are attached to the 

same thing. An example of this is utilitarian versus 

preservationist values. Values are acquired through 

environmental and social up bringing. In this case, 

resolution comes about through making an effort to identify 

with other people's values, and through interpersonal 

communication. 

Conflict of Interest. This type of conflict occurs as 

a result of, who gets the benefits and who bears the costs. 

Conflict of this nature is centered around economic gains 

and other utilitarian impacts. Arriving at an acceptable 

resolution may require some kind of bargaining by the 

conflicting parties to reach a consensus. 

One other type of conflict, which will be discussed in 

the next chapter, is caused by institutional structure. In 

general, the type of approach that is used to resolve a 

conflict, depends on the kind of conflict. As Lord (1979) 

states: 

It may be said that resolution of cogni
tive conflict requires a search for the 
truth, resolution of value conflict 
requires a search for the good, and 
resolution of interest conflict requires 
a search for the acceptable. 
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Categories of Information in a Conflict situation 

In most cases, information can prevent resources from 

being wasted and opportunities for advancing ends from being 

lost (Skjei, 1973). Inadequate data can prevent recognition 

and solution of problems and can lead to acceptance of status 

quo. Three categories of information can be identified as 

relevant in any conflict situation. 

One, conflict information which defines the problem and 

explain or integrate the needs that must be met, the 

objectives against which any alternative solution should be 

evaluated, and the relative priority of different needs and 

objectives. This category also provides information about the 

values and interests of the parties, information on how much 

each of the parties value the possible outcomes of a 

resolution, and finally, information about the degree of the 

conflict. 

Two, conflict environment information which reveals the 

constraints (for example, legal, technological, political, 

and social) that restrict the range of possible solutions and 

the general environmental conditions which will affect the 

contributions any potential solution will make to the various 

objectives. This category describes the institutional 

setting in which the conflict exists. 
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And three, alternatives information reveals alternative 

means of solving a problem, such as alternative institutions, 

which indicates the nature, characteristics, and consequences 

of actions that can be implemented (Skjei, 1973). 

Conflict Analysis 

On the surface, conflicts might appear to be simple and 

easily understood, but as one collects more information, the 

initial perception may change drastically. There are three 

steps in conflict analysis: preliminary review, collecting 

information, and evaluating information. 

Preliminary Review. This step is an overview of the 

nature of the conflict to identify the underlying reason for 

the dispute, the extent, and the players involved. This step 

provides a stepping stone for a more thorough analysis of the 

conflict. 

Collecting Information. This step provides us with 

detailed information about the players, reasons for the 

conflict, and what procedures to follow. It is only through 

the acquisition of adequate information that a satisfactory 

resolution is likely to be reached. It is necessary, there

fore/ to evaluate existing information before we can decide 

what additional information to obtain if any. 
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Whether additional information should be collected 

depends, in large part, upon economic factors and the type of 

conflict. If the conflict is that of interest, benefit-cost 

analysis may be required because interest conflict is best 

resolved through the redistribution of costs and benefits. 

The question that remains then, is will the cost of 

information expected to lead to a better decision be justi

fied, or will the errors that inevitably result from acting 

in the face of uncertainty be so minor that the cost of 

acquiring new information will exceed in value the benefits 

expected from reaching a better decision? 

Watershed Conflict: A Hypothetical Example 

A cast of characters can be found in conflicts involving 

natural resources management on a watershed. For the purpose 

of this study, the following are considered to be the actors: 

federal agency (land manager), city agency (beneficiary), 

private interests (beneficiary) , and environmentalists 

(beneficiary). This, according to Ostrom (1986), defines the 

position rules for actors. A conflict can be found between 

two or more of the above. 
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Land Manager (Federal Agency). The USDA Forest Service 

often is involved in conflicts over its timber harvesting 

activities and the impact of such activities on water quali

ty. 

Beneficiary (water quality). Maybe in conflict with the 

land manager when there is a perceived threat to water 

quality resulting from forest management. Conflict is less 

likely when the water quality beneficiary is also the land 

manager, as in the case of a municipally-owned watershed. In 

such a case, the authority rules permit the water quality 

beneficiary to attain its ends, and the payoff rules may even 

encourage it to undertake cautious timber harvesting. 

without such payoff rules, however, water utility managers 

are likely to oppose timber harvesting. 

Beneficiary (timber production). Timber companies can 

represent the private interests who are out to make a profit 

from timber sales. Conflict is usually with environ

mentalists (over basic values), and water utility managers 

(over interest impacts). 

Beneficiary (environmental preservation). Environmen

talists can be in conflict with one or more of the other 

players, depending upon the management obj ecti ve of each. 

Environmentalists often hold preservationist values which 
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conflict with the utilitarian values which typify loggers, 

water utility managers, and many land managers. 

In conclusion, watershed management conflicts, be they 

value, interest, cognitive, or institutional, will continue 

at least into the foreseeable future. This situation is 

because there always will be multiple objective management 

that will require of trade-offs which may not be readily 

acceptable to the parties involved. It is therefore 

important to seek and understand the roots and nature of 

conflicts, so that the proper resolution technique(s) can be 

employed. 



CHAPTER 5 

INSTITUTIONAL STRUCTURE AS A SOURCE OF CONFLICT 

OR RESOLVER OF CONFLICT 

Definition and Purpose of Institutions 
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An institution has been defined variously, the broadest 

being an institution is a set of rules that govern human 

actions within an action situation, such as the management of 

a watershed by multiple parties. These sets of rules, for 

example, define property rights and rules in watershed 

resources and the rights and obligations of individuals and 

groups (Easter et al., 1986). The manner in which these 

rules apply to each of the parties, may result in a conflict 

if one party perceives an unfair treatment or understands the 

facts of the case differently. As we create institutions to 

solve problems or prevent problems from developing, 

institutions also can be a source of conflict if not clearly 

defined and properly structured. 

In her paper, Ostrom (1986) suggested that institutions 

be thought of as consisting of seven kinds of rules, those 

defining positions, boundaries, scopes, authorities, aggre

gation, information, and payoffs. ..:::.:=..-. 
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position Rules. These define the positions or roles 

that actors may assume in a given situation, for example, 

instructor and student. 

Boundary rules. These rules describe how actors mayor 

must enter or leave positions, to illustrate, election, loss 

of election, appointment, and dismissal. ~. 

Scope rules. These describe and define the possible 

outcomes of a given situation, for example, timber produc

tion, water yields, and water quality from a watershed. 

Authority rules. These rules describe actions which are 

prohibi ted, permitted, or required of the occupant of a 

position, for illustration, prohibition of timber harvesting 

in riparian zones, hiking-and hunting on the watershed, and 

holding public hearings on proposed management plans. 

Aggregation rules. These describe how the actions of 

occupant of positions, as specified in authority rUles, 

determine outcomes as described and defined in scope rUles, 

for example, voting rules for determining water allocations 

in an irrigation district. 

Information rules. These rules specify what kind of 

information may, may not, or must be generated by; and shared 

between, occupant of positions, for example, requiring full 
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disclosure of management options and their prospective 

consequences ~n an environmental impact statement. 

Payoff rules. These direct the sharing of benefits and 

costs from the outcome of a given situation among the occu-..... 

pants of positions, for illustration, cost and benefit 

sharing in a watershed project. 4' 

The degree of fairness, effectiveness, and clarity of 

these rules can mean the difference between conflict and 

consensus. These rules will be used to analyze the case 

study situation in Chapter 6. 

Institutional Conflict: A Literature Review 

A review- of the literature on institutional conflict 

revealed that conflicts often arise because one or more of 

the above rules have not been properly addressed. For 

example, a dispute might arise in the payoff rules when one 

party pays the costs of a project, and another receives the 

benefits. The following is a selected literature review to 

illustrate some of these constraints. 

Water diversion from the Garrison Dam on the Missouri 

River has generated an international conflict between the 

u.s. and~~dian governments, and the governments of the 

Province of Manitoba and the state of North Dakota (Caldwell, 
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1984) . Constraints for resolving the conflicts have been 

institutional in nature for two decades. After analyzing the 

situation, it was concluded that there is a need for new 

institutional arrangements to resolve the problems. There 

are two kinds of conflicts involved here, interest and 

cognitive conflicts. The current institutional structure has 

not equitably allocated economic, social, and ecological 

costs among the parties involved. It appears that some of 

the parties are receiving more than their fair share of 

benefits, and paying less than their fair share of the costs. 

The other problem is that sufficient information to determine 

the social, economic, and ecological consequences of the 

project is lacking. Discussion for institutional reform was 

therefore focused on changing the payoff and information 

rules. 

Kennedy and Lansford (1983) reported a case of institu

tional conflict over the allocation and use of water in 

Colorado. Because of the scarcity of water in Colorado, 

transfer and diversion laws have been the source of costly 

disputes for decades. In one instance, the Denver Metropoli

tan water Department and about 50 other water providers 

decided to resolve the conflict by adopting an agreement to 

share the costs and yields of future development. In the 

agreement, called the Metropolitan water Agreement, the 
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parties were able to reach a compromise by modifying those 

faulty rules in the institutional structure. The conflicts 

have been interest and cognitive in nature. In the interest 

conflict, the scope rules changed to reflect a larger array 

of different uses of water, the authority rules changed to 

adopt collective decision making, and the payoff rules 

changed to equitable sharing of costs and benefits-, all of 

which are not clear in the institutional structure. The 

cognitive conflict, on the other hand, was resolved when all 

the parties agreed to gather and review supply and demand 

data for future water development. The parties were able to 

reach a consensus because they recognized and modified the 

faulty rules in the institutional structure. 

In another study, Cox et ale (1982) reported on how 

institutional issues are affecting water supply development 

in southeastern Virginia. The authors identified the 

existence of interjurisdictional conflicts as constraints on 

implementing a least cost solution to the long-range water 

supply problem of the area. They concluded that current 

institutional structure is characterized by a lack of clear 

roles and lack of centralized authority. This is essentially 

a conflict of interest in which the institutional structure 

has faulty aut~ority rules. The lack of a centralized and/or 
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clearly defined authority made it possible for localities to 

act independently to protect their various interests, and in 

so doing, they generate conflicts. To solve this problem, it 

was proposed that the state be the central authority that can 

coordinate long range water planning. 

It appears that improperly designed institutional 

structure can be a source of conflict, which usually ends up 

in economic loss and other environmental problems. The 

situation, therefore, calls for additional research in the 

area of institutional problem solving. 

Institutional Analysis 

Institutions can cause conflict, for. example, faulty 

information rules cause cognitive conflict and faulty payoff 

rules cause interest conflict, but generally, it is better to 

see institutional changes as a way of resolving conflict. It 

is important then, that institutions be designed to fit a 

situation. An institution designed to resolve, for example, 

value conflict, must have well defined scope, information, 

and aggregation rules. Most policy issues that led to the 

creation of an institution are often made up of one, two or 

all three kinds of conflicts. Table 7 synthesizes how faulty 

rules in an institutional structure can cause each of the 
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Table 7. Institution, Rules, and Types of Conflicts 

Types of Conflict 

Institutional 
Dysfunction Cognitive Value Interest 

Position-- - - X 

Boundary - - X 

Scope - X X 

Authority - - X 

Information X X -

Aggregation - X X 

Payoff - - X 
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three conflicts. 

Theodore Lowi (1972) classified policy issues into three 

categories. 

Distributive Politics is a mode of political decision 

making that is characterized by subsidized proj ects that 

benefit local and/or special interests through legislative 

dominance over the executive, also characterized by mutual 

accommodation, noninterference and by cost shifting, in order 

to avoid conflict. Conflict and especi'ally local conflict is 

undesirable in distributive politics because it reduces the 

vote getting utility of the project to the locally elected 

legislator. Conflict at the national level also is 

undesirable because it threatens consensus in adopting local 

water programs (Ingram, 1972). Regulatory Politics, 

according to Lowi (1972), is characterized by explicit 

conflict between contending interests. This, in other words, 

is a politics involving conflict of interest, which is the 

nature of much of American political decision making. 

Solution in this case comes about by finding what is 

acceptable in the way of gains and losses to the various 

parties involved. And finally, Redistributive Politics, 

which .is ideological in nature and characterized by sharply 

defined objectives, and concerted programs to attain those 
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objectives. The steps taken to achieve objectives in redis

tributive politics are based on individual values. This kind 

of politics is referred to as value conflict and solution 

comes about by appealing to social values. 

creation of institutions using the above analyses as 

guidelines is likely to produce a more comprehensive 

institutional structure. 

Institutional Change 

Institutions created many years ago based on their 

applicability to that time period may not be as effective 

today, if not detrimental to progress in watershed 

management. While our understanding of the technical aspect 

of watershed management is progressing, a persuasive 

argument, according to Gibbs (Easter et al., 1986), can be 

made that our understanding of institutions for watershed 

management is weak and should be strengthened. The rate of 

institutional change has not kept pace with technological 

advancement and other environmental changes. The literature 

has shown that institutional reforms have been slow, partly 

because of inadequate research and the nature of human 

resistance to change. 
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There is no doubt that institutions play an important 

role in water and watershed resource management. They can 

both facilitate and create conflict in the making and execu

tion of watershed management decisions. As such, it is 

important that institutions be reviewed regularly to make 

. sure they are performing the functions for which they are 

created. There should be some established criteria that can 

be used to detect when institutions start becoming conflict 

generators rather than resolvers. In the area of institu-

tional change, a careful analysis of old institutions and new 

alternative institutions can/reveal pros and cons, and 

perhaps greater cooperation and economic benefits that can 

~ncourage change. The need for additional research was also 

stressed in the literature. 



CHAPTER 6 

CASE STUDY ANALYSIS: THE BULL RUN WATERSHED 

INTRODUCTION 
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The Bull Run watershed is located about 30 miles east of 

Portland, Oregon, on the forested western slopes of the 

Northern Oregon Cascades. Bull Run is unique in that it is 

the only watershed operating under a federal law (PL 95-200) 

that was specifically created for its management. A total OI 

41,047 hectares within the Mt. Hood National Forest are 

referred to as the Bull Run Planning unit (Fig. 1). The Bull 

Run Watershed encompasses 38,601 hectares within the planning 

unit and is referred to as .the Bull Run Management unit (Fig. 

2). The Management unit was established through Public Law 

95-200 in November 1977, in an attempt to resolve a 20-year

old conflict between the USDA Forest Service (Forest 

Service), the City of Portland Bureau of water Works, and 

environmental groups. The climax of the conflict carne in 

1973, when a private citizen and two environmental groups 

filed lawsuits against the Forest Service and the City of 

Portland (City of Portland, 1983). This long-standing 

dispute has been over the h.igh demand for the Bull Run's vast 

natural resources, that is, the high quality water, timber, 
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wildlife, etc. In the forefront of the conflict, however, is 

the perceived threat to water quality from the logging 

activities of the Forest Service. 

The Forest Service controls all acreage in the Planning 

unit except 1, 787 hectares, of which the city of Portland 

owns 1,614 hectares, Hood River County 11 hectares, and·,·the 

remaining 162 hectares are privately owned. The Forest 

Service, under PL95-200, manages the Bull Run watershed in 

cooperation with the City of Portland, for the' primary 

purpose of producing high quality drinking water for the City 

of Portland. All other uses of the watershed are considered 

secondary (USDA Forest Service, 1979). 

Historical Background 

The Bull Run Forest Reserve was established originally 

in 1892 to protect the water supply potential of the area. 

Since the establishment of the reserve, several laws have 

been passed in an attempt to provide management directions. 

The first major law was the Bull Run Trespass Act of 1904, 

which prohibited entry to the watershed except for government 

personnel and their contractors on official business. The 

Act emerged weaker than the City hoped for, because it did 

not address logging on the watershed directly. Conflict 
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between the Forest service and the city of Portland 

intensified as the Forest Service increased timber sales in 

the subsequent years. In response to the situation, PL 95-

200 was passed. 

Physiography and climate 

The elevation of the Bull Run Planning unit ranges from 

229 to 1,265 meters. The drainage system of the Bull Run 

River encompasses 27,550 hectares of the Planning Unit. 

Climatic conditions of the Bull Run Planning Unit are typical 

of the Western Cascade foothills. Average annual 

precipitation ranges from 229 to 432 centimeters. The amount 

of precipitation increases with the elevation, the lower 

elevations receiving approximately 90 inches and the higher 

elevations receiving up to 170 inches. 

Geologic Characteristics 

The geologic structure of the Bull Run watershed was 

formed through a complex series of geomorphic processes. 

Geologic stability (absence of landslides, earthquakes, etc.) 

of the Bull Run drainage is as follows: 91 percent stable, 

8.5 percent moderately stable, and 0.5 percent of the area is 

unstable. Geologic hazards in various areas of.the Bull Run 

watershed include landslides, rapid runoff , turbidity 
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potential, earthquake potential, and possible volcanism (USDA 

Forest Service, 1979). 

Soil depth and productivity varies in the Bull Run. 

Soils generally are stable within the Planning Unit. At low 

elevations, natural soil erosion is generally very small on 

slopes under 30 percent. Erosion potential is moderate on 

steep, shallow soils. Small areas of high natural erosion 

occur along actively eroding drainageways and in areas of 

small landslides and slumps. 

Natural Resources 

Rock resources. There are six principal rock quarries 

within the management unit. These quarries produce materials 

for road surfacing, protection of streambanks, road 

cutslopes, and dam repair. The primary use of the rock is 

for road construction and maintenance wi thin the Planning 

unit. 

Soil resources. The soils in the Bull Run \vatershed 

generally are stable and fertile, with an excellent moisture 

content (water holding capacity) for plant growth. 

Water resources. Water quality in the Bull Run drainage 

is usually good and is not filtered. Water availability is 

never a problem in the watershed. 
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Wildlife resources. The watershed is endowed with a 

variety of wildlife species, such as elk, deer, 

voles, several species of sparrows, and nighthawks. 

however, is not allowed in the watershed. 

deermice, 

Hunting, 

Fish resources. Although several fish species thrive in 

the Bull Run, fishing has not been allowed inside the 

Management Unit since the late 1800s. 

Vegetation resources. A variety of forest communities 

exist in the Bull Run Planning Unit. . Commercial forest 

species cover about 62 percent (1979 estimate) of the total 

41,037 hectares area. Douglas-fir, western hemlock, and 

western red-cedar are predominant species. other species, 

including those thaL have no commercial value, also exist. 

Available Information 

How much information is really available in the Bull run 

upon which management decisions have been and are being 

based? Can sustained timber harvesting be carried out while 

at the same time maintaining a high quality water supply? 

What other information is missing? We will attempt to answer 

these and other questions by analyzing past studies and other 

pertinent, data. The only study to investigate the effect of 

harvesting timber on water quality in the Bull Run was the 
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Fox Creek Experimental Subwatersheds study of 1957. The 

study was carried out jointly by the Forest Service and the 

city of Portland between 1957 and 1967. Monitoring of some 

parameters continued into the early 1970s. Fox Creek is a 

tributary to the South Fork of the Bull Run River that flows 

into a reservoir that supplies water to the Portland 

metropolitan area. One of the objectives of the study was to 

investigate the effect of logging, road building, and two 

methods of slash disposal on water quality. The experimental 

watersheds were labelled FC1, FC2, and FC3, with FCl and FC3 

being the treated watersheds and FC2 a control (Table 8). 

Slope gradients are generally less than 15 percent, except 

near the watershed outlet. 

Study results should apply to the. roughly 25 percent of 

the Bull Run watershed with similar gentle topography and to 

other mid-elevation sites in the Western Cascade Range that 

have similar vegetation, geology, soils, climate, and 

topography. Because of the small size of the experiment, 

extrapolating the results to the remaining 75 percent of the 

watershed may produce serious errors. 

Soils in the watersheds consist of two series: the 

Damsite and the sisi. FC3 contains Damsite soil except in 

the riparian zone where the Sisi soil ~as found. The sisi 



Tilble 8. Summary of Watershed Characteristics and harvesting 
Activities for the Fox Creek Watersheds Near Portland, 
Oregon. 

Watershed 

1 
.. FCI FC2 FC3 

Area, ha 59 253 71 

Elevation Range, m 845-945 845 -1100 845-1000 

Aspect WNW W W 

Area in Permanent l.2 2.0 0 
, Road, haa 

Type of Cut Clearcutb Uncut ClearcutC 

Size of Logged 3.2-4.0 0 8.5 and 9.3 
Area, ha 

Area Logged 14.8 17.8 

Percent Logged 25 0 25 

by High Lead 25 0 19 

by Tractor 0 0 6 

Slash Disposal Broadcast None Decomposition 
Burnedd 
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aRoad construction was begun in July 1964 and was completed 
in August 1965. 

bLogging in FCI was completed in September 1969. 

CTimber in FC3 was felled in the summer of 1971. Yarding 
was completed in August 1972. 

dLogged areas in FCI were burned in September 1970. 

(Harr and Fredricksen 1988) 
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soil covers both FC1 and FC2 except for the riparian zones 

where the Damsite is located. The interesting location of 

both soils in the riparian zones carne about through natural 

geologic formation. Both soils, which have formed from 

igneous glacial till, are well-drained, cobble loams with 

stone contents of 30-60 percent (Stevans, 1964). 

Timber was clearcut in patches comprising 25 percent of 

total area in both FC1 and FC3 between 1969 and 1972. 

Clearcut areas were 7.9 to 9.9 acres in size in FC1, and 21.0 

and 23.0 acres in FC3. High-lead yarding of logs was used in 

FCI and logging residue was broadcast burned. Both high-lead 

yarding and crawler tractor were used on 19 and 6 percent of 

the c1earcut area in FC3, respectively. Logging residue was 

left to decompose in FC3. 

The effect of logging and logging activities on water 

quality were determined in two ways. First, the relation

ships of water quality parameters between watersheds were 

compared before and after treatment. Second, since prelog

ging data did not exist at the time, data from treated and 

untreated watersheds were compared. FC2 was the control 

watershed for all water quality parameters including 

temperature, except for suspended sediment in which FC3 was 

the control. This is because no permanent roads or fire line 

were constructed in FC3 (Harr, et al., 1988). 
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Water quality parameters measured. Parameters measured 

were suspended sediment, ni trogen, phosphorus, wa ter 

temperature, and (to some degree) anion/cation balance. 

Suspended sediment. Suspended sediment concentrations 

were relatively very low during the 24-year study. In most 

years, maximum concentration of suspended sediment in samples 

taken was 2-4 milligrams per liter in FC1, 2-5 milligrams per 

liter in FC2, and 2-6 milligrams per liter in FC3. Most of 

the relatively large values occurred during high flow. An 

abrupt increase in suspended sediment in FCl was attributed 

to road construction, which began in August 1964 in both FCl 

and FC2. Slash burning in 1970 increased suspended sediment 

in FCl relative to those in FC3, and suspended sediment 

remained elevated until 1979, as did sediment concentrations 

in FC2. No significant differences were reported between 

watersheds for suspended sediment. 

Nitrogen. Since there were no prelogging data on 

nitrogen (N), the study assumed that the levels of nitrogen 

were the same in all the three watersheds. Overall, nitrogen 

levels appeared not have changed as a result of logging and 

slash disposal. A statistical test with a 0.05 level of 

significance showed that thpse changes are insignificant 

(Table 9). 



Table 9. 

Year 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

Mean Annual Concentrations of Particulate N in Streamwater 
at Fox Creek Watersheds Near Portland, Oregon (values are 
weighted by streamflow). 

Types of Conflict 

FCI FC2 FC3 
ug/1 ug/1 ug/1 

6* 25 19 
21 16 14** 
15 19 17 
17 13 18 
21 18 38 
11 10 5 
10 11 22 
30 15 30 
23 12 17 
13 8 22 
23 16 17 

Mean, Standard 17±2 15±1 20±3 
Error 
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* Logging slash was broadcast burned in FCI a month before the beginning 
of the 1971 water year. 

** Logging in FC3 was completed in Au~ust, 1972. 

(Harr and Fredricksen 1988) 
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Phosphorus. Mean annual total dissolved phosphorus 

showed nearly identical fluctuations throughout the post-

logging period, regardless of the treatment each watershed 

received. The study concluded that on an annual basis, no 

differences were apparent among watersheds (Table 10). 

Temperature. Annual maximum water temperature in FC1 

and FC3 were raised 2 to 3 degrees centigrade due to removal 

of riparian vegetation. The temperature, however, dropped to 

about 1 degree centigrade or less above normal three years 

after logging, because of the rapid growth of stream side 

vegetation that provides shade to the stream. 

Anion/cation balance probably have not been affected by 

logging, according to the study. Analysis of ions was 

inconclusive, however, because of a temporary discontinuance 

of sampling from 1974-1978. 

Conclusion 

Part of the conclusion of the study reads as follows: 

••. road building, 25 percent patch-cut, and 
slash disposal by broadcast burning or by natural 
decomposition caused changes in water quality of two 
small streams in the Bull Run watershed. 

The question is how much change did the activities cause? 

Sediment levels were low both before and after logging; this 



Table 10. Mean Annual Concentration of Total Dissolved P in 
Streamwater at Fox Creek Watersheds Near Portland, Oregon. 

Total Dissolved P Ortho P Total P 

FCl FC2 FC3 FCl FC2 FC3 FCl FC2 Fe3 
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Year (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/1) 

1970 32 36 34 - - - - - -

1971 27 32 33 - - - - - -

1972 14 14 13 - - - - - -

1973 27 24 21 - - - - - -

1974 11 13 11 - - - - - -

1975 17 16 19 7 9 9 24 25 28 

1976 10 9 9 4 5 5 14 14 14 

1977 12 12 11 8 8 11 20 20 22 

1978 12 11 11 5 7 5 17 18 16 

1979 12 12 11 3 4 6 15 16 17 

1980 13 12 10 3 2 4 16 14 14 

1981 12 9 9 4 5 5 16 14 14 

* No samples were analyzed for total P until 1975. 

(Harr and Fredricksen 1988) 
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was attributed to the favorable geologic stability of the 

area. Increased sediment concentrations were recorded on FCl 

and FC2, due mainly to road construction and erosion from fire 

lines around the clearcut patches. Furthermore, a change in 

sampling method in 1970 prevented a more rigorous analysis of 

management-induced changes in sediment concentrations. 

No significant changes were apparent in the concentration 

of particulate nitrogen. The concentrations of other forms 

of nitrogen, especially nitrate-nitrogen, none increased more 

than sixfold in FC3, where slash was left to decompose 

naturally, and nearly fourfold in FC1, where slash was 

broadcast burned. The fact that prelogging data did not 

exist, and that comparison only can be made between treated 

watersheds, it is difficult to determine what real changes 

have occurred. 

The study was too limited and inconclusive in providing 

any meaningful conclusions that can be generalized to the 

whole watershed. Besides, the total treated area in both FCl 

and FC3 is only 0.14 percent of the entire Bull Run watershed. 

Therefore, any attempt to extrapolate these results to make 

a decision on that basis will be uncertain. This is reflected 

in the fact that both the Forest Service and city of Portland 

have not used these results. 
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Aside from the Fox Creek study, other sources from which 

water quality trends can be examined are water quality 

monitoring data and comparative analysis of past and present 

data. The first chemical test of the Bull Run water was 

performed in 1886 and the next in 1887. Water quality 

analyses were done again by the u.s. Geological Survey (USGS) 

from 1911-1912 (Winkle, 1914). Water samples were collected 

daily for a full year. This study was regarded as the first 

comprehensive water quality study. Other irregularly 

scheduled analyses were conducted between 1936 and 1965. The 

Portland Water Bureau created its own water quality 

laboratory in 1963 and began regularly scheduled monitoring 

in 1964. By 1967, the Water Bureau was conducting extensive 

monitoring of the reservoirs, headworks, and tributary streams 

(Bloem, 1988). 1967 to 1975 was considered the base period 

and data collected then became the basis for water quality 

standards. Standards were revised later, based on the 1978 

to 1983 data. 

After analyzing and comparing the historical and current 

water quality data, beginning with 1887 to 1979-86 average, 

one can conclude that water quality has not changed. 

Furthermore, comparing the USGS 1911-1912 data with the 1987 

water year data, one may suggest that water quality actually 
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has improved during the 75-year period. Even if it has not 

improved, it has not been degraded. There are no significant 

differences between current and historic data, despite the 

differences that may exist in the handling of samples, 

analytical methods, etc (Tables 11.1 and 11. 2) . The same 

seasonal variations in the 1911-12 data also are present in 

current data. After comparing the historical and current 

data, Bloem concluded that (Bloem, 1988): 

•.. from all the available objective, scientific 
data, it appears that the quality of water produced in 
the Bull Run is at least as good as it has ever been. 

A USGS study from 1978 to 1983 also concluded that 

concentrations of maj or anions and cations are similar to 

values collected historically (Rinella, 1987). In addition, 

a time-trend analysis of 20 constituents showed that eight 

have no significant trend, eight are statistically significant 

but within standards, and four can be measured after 6 years 

of data collection. In all, little time- trend was found. 

Perhaps, one crucial piece of evidence showing the 

insignificant effect of logging on water quality in the Bull 

Run was the active logging that took place between 1959 and 

1976. There is no record showing water quality degradation 

during this period o~ thereafter. 
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Table 11.1 Historic and Current Analyses of Raw War; ,. from Bull Run 

Annual Grab Samples 
1911- 1979-86 

1887a l887b 1912 1918 1930 mean (95% c.i.)* 

Dissolved 
solids 27 28.9 30 26.2 25.0 26.5 (24.2-28.8) 

Fixed 
residue 27.7 19.2 (18.4-20.0) 

Alkalinity 5.6 10.8 (10.0-11.6) 

Color 2.0 <5 (range:<5-5) 

Ca 2.7 2.5 2.0 2.3 (2.1-2.6) 

Mg 0.88 0.53 0.12 0.7 0.78 (0.6-0.9) . 
K 5.49 3.1 0.9 0.9 0.28 (0.26-0.30) 

Na l. 29 3.7 2.9 l.6 (1.4-1.8) 

C1 6.97 l.3 2.0 2.4 0.30 (0.23-0.38) 

Silica 
(as Si) 2.7 3.12 4.3 4.89 (4.74-5.04) 

NH3-N 0.07 <0.02 

N03-N 0.07 0.07 0.07 (0.028-0.038) 

(Bloem 1988) 



Table 11.2 

Dissolved 
solids 

Fixed 
residue 

Alkalinity 

Color 

Ca 

Mg 

K 

Na 

Cl 

Sil lea 
(as Si) 

NIB-N 

N03-N 
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Historic and Current Analyses of Finished Water from Bull 
Run 

Annual Grab Samples 
1979-86 

1936 1950 1958 1960 1965 1966 mean (95% c.i.)* 

57.0 30.4 25. 35. 32. 24.2 28.1 (26.1-30.1) 

49.0 24.0 22. 32. 18.0 19.3 (17.4-2l.2) 

18.0 12.5 7.0 1l.0 9.1 7.0 9.3 (7.8-10.8) 

15 10 5 <5 (range:<5-5) 

l. 38 2.3 2.5 2.7 3.0 2.4 2.5 (2.3-2.8) 

0.7 l.3 l.2 0.8 0.3 0.79 (0.65-0.93) . 
l.7 0.2 l.9 0.5 0.6 0.3 0.29 (0.25-0.33) 

0.4 2.1 l.3 l.1 l.4 l.0 l.6 (l.43-l. 77) 

l. 76 2.4 3.9 2.4 2.3 2.5 l. 66 ( l. 18 - 2 . 14) 

4.7 3.4 4.6 3.8 4.1 4.0 4.76 (4.46-5.06) 

0.6 0.059 (.034-.084) 

0.07 0.03 0.03 0.05 0.02 0.064 (.036-.092) 

All values except color reported as m8/L, color reported as PtlCo units. 
Values in parentheses are confidence intervals for the 1979-86 annual 
analyses, except for those associated with color, which give the range 
of values recorded for the same period. 

*95% c.i.: 95% confidence interval about the mean. 

(Bloem 1988) 
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Aumen, et al., (1989) reviewed available data on the Bull 

Run watershed and concluded no demonstrable historical trend 

in water quality existed, on either short or long term time 

scales. And this, they further concluded, is in spite of over 

30 years of past logging on the watershed (Fig. 3). 

On the economic side, there seems to be enough 

information about the type of benefits that can be gained from 

sustained-yield timber harvesting. During the base period, 

for example, timber revenue was an average of $6.991 million 

annually. This revenue dropped after the restriction of 

logging by PL 95-200 (Tables 12 & 13). Revenue from water, 

on the other hand, has never been affected by logging because 

water is not sold and because no additional treatment cost'was 

ever required as a result of logging. Therefore, the only 

conclusion one can draw after examining all available 

information is that sustained-yield timber harvesting can be 

carried out in the Bull Run watershed, while at the same time 

maintaining high quality water. 

Why, then, all the conflicts, wasting of money and 

opportunities over water quality that has been th(~ same 

before, during, and after the logging years? The next section 

will attempt to answer this question. 
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Table 12. Preferred A] i d·native Annual Timber Outputs and Benefi ts 

Programmed Harvest 
Inside Drainage 
Outside Drainage 
Outside Mgt. Unit 
Total 

Total Revenue 
U.S. Treasury 
Counties 

Employment 
Forest Prods Ind. 

Payroll 
Forest Prods Ind. 

Table 13. Preferred 

Item 

Yarding Systems 
*Full suspension 
*Partial suspension 
Low pressure ground 

Base 
Units Period 

MMBF 
44 
17 

61 

$1000 6,991 
5,242 
1,749 

Jobs 
343 

$10,000 
3,111 

Alternative Annual Timber Outputs 

Acres 

16,380 
17,774 

skidders 697 

Total Commercial Harvest Areas 34,851 
No harvesting areas 33,233 

Total Watershed Areas 68,074 

Preposed 
Plan 

21 
11 

4 
36 

4,126 
3,094 
1,031 

204 

1,836 

and Benefits 

% Acres 

24 
26 

1 

51 
49 

100% 
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*Suspended logging systems will be used on slopes over 50% and in areas 
with high potential for surface erosion and compaction. 

(USFS, 1979) 
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Type and Extent of uncertainty 

Scientific evidence, however accurate it may be in 

showing the impact or lack of impact of logging on water 

quality, still leaves some uncertainties in the minds of the 

public and decision makers. The uncertainty, no matter how 

slight, creates a risk. The decision whether to accept the 

risk or not is complicated further by the institutional 

structure within which the decision must be made. To some, 

that rule is more than offset by the benefits which logging 

produces. To others, who do not receive those benefits, the 

risk is an uncompensated cost. 

Early effects of logging on water quality in western 

Oregon seemed to have formed the basis for perceiving logging 

as unacceptable. Advances in logging equipment and the 

technology for the use of this equipment, however, has made 

it possible to reduce the impact of timber harvesting on water 

quality. This has been 1emonstrated on two municipal 

watersheds in the Pacific Northwest. The Cedar River 

Watershed, which supplies water for Seattle, Washington, has 

been subjected to logging for at least three decades with no 

adverse effects on water quality (Thompson, 1948). Mary's 

Peak Watershed in Corvallis" Oregon, which is even more 

difficult to manage because of plastic soils (clay like soil 
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that is easily disturbed), demonstrated the same results 

(Moore, 1966). These findings encouraged the Forest Service 

to begin logging within the Bull Run Watershed in the mid 

1950s (Fredriksen and Rothacher, 1974). This, however, did 

not seem to ease the perceived threat to the Bull Run 

Watershed, because it only demonstrated scientific success and 

did not address values. 

cognitive conflict, but 

conflict. 

Scientific findings may resolve 

this situation involved value 

Three reasons can be cited for the long-standing conflict 

in the Bull Run that led to the enactment of Public Law 95-

200. The first is the perceived notion that any type of 

timber harvesting will disturb the environment and degrade 

water quality. The second is value orientation, that is, how 

individuals attach importance to certain things or situations. 

The third reason is the institutional structure within which 

people interact. The perception that logging degrades water 

quality can be placed in broader perspective by addressing 

values and interest as well as factual aspects. 

Conflicts between experts and the public over scientific 

findings are often attributed to public ignorance. This, 

however, could be a more complicated situation if we take into 

consideration the dimension of individual values in defining 

and accepting risk, which is an inherent part of science 
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(Fischnoff, et al., 1984). When the public appears 

misinformed, it may be for good reasons, such as receiving the 

wrong information from the media or from the scientific 

community (Lichtenstein, et al., 1978). Often, conflicts can 

be traced to unrecognized disagreements over an issue. One 

of the conflicts over logging and water quality in the Bull 

Run Watershed, for example, is more of a value conflict than 

technical. The city of Portland and the public are aware of 

the fact that logging has never caused any significant water 

quali ty problem on the Bull Run wat'ershed, but the fact that 

the chance does exist makes logging unacceptable. Another 

reason why the city is not willing to take the risk is because 

there is nothing to be gained by doing it. People take risks 

only if they anticipate a payoff, that is if it is in their 

perceived interest to take the risk. 

Because the chance of water quality degradation exists, 

no one is willing to take the risk. It, therefore, is 

important to define the risk to water quality, and in doing 

so, take note that defining risk can be political, and that 

in the definition is expressed the values of the definers 

regarding the relative importance of different possible 

adverse consequences for a particular decision (Fischhoff, et 

al~, 1984). The values and the definition of risk can change 

with changes in the decision maker or the decision problems. 
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THE VALUE OF ADDITIONAL INFORMATION 

Additional information has value only if it can improve 

decisions. Upon examination of all the available data 

relating to water quality and logging on the Bull Run water

shed, one can conclude that existing scientific information 

suggests that to allow sustained yield timber harvesting would 

be unlikely to harm water quality. The available information 

is not conclusive, however, in that it does not altogether 

obviate the possibility that water quality will be impacted 

adversely. Suppose that it is possible to conduct another 

study, perhaps of the Fox Creek type, to add to the 

information base and reduce uncertainty. For the purpose of 

illustration, the value of additional information for the Bull 

Run Watershed will be estimated using the Bayes' Theorem 

(Davis, 1971). Estimated timber revenue and cost of water 

quality remediation represents the possible gains and losses 

facing decision makers. A combination of empirical and 

subjective probabilities from the literature and interviews 

will be used to quantify the chances of experimental success 

or failure. These probabilities, as uncertain as they may be, 

are the best available st~rting points for the analysis. 
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It is necessary to first define some of the terms to be 

used in assigning and calculating the probabilities. A prior 

probability is the initial probability assignment before 

conducting an experiment. The prior probability assigned here 

is 0.88 chance of no harm to water quality and 0.12 chance of 

degradating water quality. The posterior probability is the 

probability yielded by the experiment, and has been estimated 

at 0.80 and 0.20 respectively. 

P[IS] = probability of initial success = 0.88 

P[IF] = probability of initial failure = 0.12 

peES] = probability of experimental success = 0.80 

P[EF] = probability of experimental failure = 0.20 

The probability of true success (P[TS]) and probability of 

true failure (P[TF) are calculated from the prior and 

posterior probabilities (Davis, 1971). 

peTS] = P[IS)(ES) 

P[IS][ES) + P[IF)[EF) 

= .88 x .80 = 0.97 

(.88) (.80) + (.12) (.20) 
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P[TF] = P[IF][EF] 

P[IS][ES] + [IF] [EF] 

= .12 x .20 = 0.03 

(.88) (.80) + (.12) (.20) 

Gains are in the form of timber sales revenues. This is 

estimated from $8 million (base dollars) annual timber revenue 

prior to PI 95-200 at 8 percent discount (present federal 

government rate). 

Present Value (PV) = ~ = ~ = $100 M (Total Gain) 

i 0.08 

Losses are in the form of clean-up to restore prior water 

quality standards if water quality degradation actually occurs 

as a result of logging. Since EPA regulations ultimately will 

require the city of Portland to install a filtration plant 

even in the absence of logging, losses will be estimated as 

additional capital and operation and maintenance costs, plus 

the cost of building a plant, say, 10 years earlier because 

of logging. The city of Portland will have tc build a plant 

for about $50 million in the year 2000 and allocate $2 
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million in annual operation and maintenance costs thereafter 

in any event. If logging were to reduce water quality the 

additional costs from logging could be $30 million and $3 

million, respectively. 

percent discount is: 

The loss at a present value of 8 

PV=PV(additional treatment capacity)+PV(earlier installation 

of base line treatment capacity) 

=PV(expanded treatment capacity)-PV(baseline capacity in year 

2000 

PV =$80M + $5M - $50 + ($2M/.08) 

.08 (1+.08)10 

= 142.5 - 75 = $107.76M (loss) 

(1+.08)10 

In light of the gains and losses, the initial and later 

decisions are represented in the decision trees in Figures 4 

and 5. The difference between initial and later decisions 

represents the value of additional information which is: 

$96.79M - $87.16M = $9.63M 
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The distribution of expected gains and losses (based on 

additional information) for the Forest Service and the city 

of Portland, is provided in Table 14. The table shows one 

alternative arrangement for the distribution of benefits and 

costs, as well as their sensitivity to changes in posterior 

probabilities. such an arrangement is not likely to be 

accepted by the city of Portland, especially with such a 

sensitive treatment cost. other possible arrangements under 

different alternative institutional structures may be possible 

and will be the subject of the next section. 

INSTITUTIONAL STRUCTURE IN THE BULL RUN 

The Bull Run Reserve was established in 1892, and laws 

and administrative orders were issued between 1893 and 1976, 

that restricted public entry and dictated management 

directions in the Reserve (City of Portland, 1983). The two 

most prominent laws that will be discussed here are the 1904 

Bull Run Trespass Act (PL #206) and the 1976 Public Law 95 
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Table 14. Probabilities and Benefits 

Probabilities Activity USFS Portland 

0.97 Log & no harm $lOOM (EV) 0 (EV) 
0.03 Log & harm $lOOM (EV) -107.76M (EV=-3.2) 

- Not log & no harm 0 0 

Sensitivity Analysis: Assuming prior and posterior 
probabilities = .75 & ./0 

0.875 Log & no harm $100l-! (EV) 0 (EV) 
0.125 Log & harm $lOOM (EV) -107.76 (EV--13.47) 

- Not log & no harm 0 0 

Key: EV = Expected Value 
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-200. The Trespass Act claimed to be "an act for the 

protection of the Bull Run Forest Reserve and the sources of 

the water supply of the city of Portland, oregon. " The 

Trespass Act did not provide the kind of protection the City 

envisioned, because it failed to address what later came to 

be seen as the principal contentious issue. The law stated 

that it was unlawful for any unauthorized person or persons 

to enter the reserve for the purpose of grazing stock. It did 

not mention anything about logging, fishing, etc. The then 

Interior Secretary, Ethan Hitchcock, almost immediately 

exercised his authority to enforce the law as outlined in the 

Act, when he ruled "it is not understood that the law . 

would prohibit anyone from fishing within the forest reserve 

during the season allowed therefore under local laws." This 

is one of several different interpretations of the law. In 

the original bill, the city wanted the law to prohibit entry 

into the reserve for the "purpose of grazing stock or for any 

other purpose whatever." 

In February, 1905, the Forest Service was entrusted with 

the management of the watershed. The agency immediately 

expressed its views about single purpose management by saying, 

"the method of protecting the country by 
leaving it inaccessible has been tried, 
and the result has not been . " encouraglng ... 
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This was the beginning of conflict between the Forest Service 

and the city. It became apparent that the Trespass Act was 

proving both difficult to enforce and unpopular with the 

officials responsible for its enforcement (city of Portland, 

1983). The Forest Service policy is that sound management of 

resources involves optimal production of multiple resource 

derived goods and services, while the City is only interested 

in one resource, water. As the conflict between the city and 

the Forest Service progressed, the Federal government in 1940 

called upon the city to reimburse it for unharvested timber 

due to municipal activities. 

The situation worsened during World War II, when the 

Forest service conducted a timber sale in the Bull Run 

Reserve, and, to many, this was seen as a violation of the 

1904 Trespass Act. The Portland city council adopted a 

resolution in 1944 urging the Oregon Congressional delegation 

to work on prohibiting all timber cutting within the Reserve. 

Their efforts failed and Congress supported the Forest 

Service by allowing logging to continue in the Bull Run. The 

1960 Multiple use/Sustained yield Act (PL 86-577) further 

aggravated the situation, as the city saw it to be 
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potentially dangerous for the watershed. The Forest Service 

came under fire in its effort to implement the Multiple Use 

Act. The City and environmental groups were against the act, 

while timber interests, and multiple-use advocates from 

Washington were urging its implementation. Conflicts over 

logging, the Trespass Act, and the Multiple-Use Act continued 

through the 1960s and into the 1970s. 

As the conflicts intensified and reached a climax in 

1973, when a lawsuit was filed against the Forest Service and 

the City by Dr. Joseph Miller, the Northwest Environmental 

Defense Center, and the Oregon Environmental Council. The 

lawsuit was aimed at stopping the logging activity of the 

Forest Service because it was in violation of the Trespass 

Act among other things. The presiding judge ruled in favor 

of the plaintiffs and issued an order requiring the Forest 

Service to halt its logging activities. The need for a new 

law became apparent at this point, and Public Law 95-200 was 

passed in November of 1976. 

The new law asserted the primacy of Portland's interest 

in the management of the watershed. It addressed the city's 

concerns by stating: 



The principal management objective is the 
continued production of pure, clear, raw 
potable water for the city of Portland 
and its metropolitan area. Management of 
renewable resources, such as timber, are 
to be administered by the Forest Service 
and must not have a significant adverse 
effect on compliance with the water 
quality standards. In consultation with 
the city of Portland, the Mt. Hood 
National Forest is to prepare a land 
management plan. The plan is to contain 
water quality standards 
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The law also contained a provision such that the city can 

object to management decisions of the Forest Service, and if 

disagreements cannot be resolved, an arbitration board of 

three members, one member from the City, one from the Forest 

Service, and the third to be chosen by the first two, shall 

be established. Part of the law reads, 

all of said members shall be 
qualified to make a scientific 
determination of the facts. The 
contentions of the City and the secretary 
shall be submitted to the board in the 
form of written contentions of fact 
together with the evidence and analysis 
that tends to support the position being 
presented. The board shall forthwith 
consider and decide, on a scientific 
basis, the issues in disagreement by 
majority vote, taking into consideration 
the evidence and data presented by the 
parties and such other tests and data 
which the board by maj ori ty vote may 
require. The decision of such boarcl 
shall be in the form of written findings 
of facts and conclusions based thereon 
and shall be final and binding on the 
parties . . . 
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The arbitration process appears to be internally inconsistent 

by using voting as a means of resolving factual issues. 

voting is an appropriate method for resolving value 

conflicts, arbitration is an appropriate method for resolving 

interest conflicts, and neither is appropriate for resolving 

cognitive conflicts over facts. It seems that the framers of 

the act understood neither the roots of the conflict nor the 

principles of conflict resolution. 

'Table 15 presents an evaluation of the two laws, using 

seven rules of institutional analysis (Ostrom 1986). The 

assumptions in Ostrom's concept of institutional analysis is 

that an institution is a set of rules designed to shape human 

actions (See Chapter Five). Some examples of such 

institutions consisting of rules are constitutions and 

statutes. The various laws that have been passed over the 

years to provide management direction for the Bull Run, 

especially the Trespass Act and Public Law 95-200, are all 

examples of institutions and can be seen as sets of rules. 

Under both the Trespass Act and PL-95-200, the position 

rules remain the same for both the land manager (Forest 

Service) and the consumer or resource services (City). The 



T<lble 15. Rules for Institutional Analysis 

Rules 

Positions 

Boundary 

Scope 

Authority 

Information 

Aggregation 

Payoff 

Trespass Act (PL #206) 

1. Resource Manager (USFS) 

2. Recipient of Resource 
goods & services (City) 

a) water 
b) timber 
c) recreatiollal 

1. Appointment 
2. Statutory designation 

1. Forest Management 
2. Water Supply Protection 

1. Forest Manager makes 
decisions, may not 
permit grazing 

2. City does not make 
decisions 

None 

None 

1. Forest Mgr. receives 
benefits of timber 
production, none from 
water 

2. City receives benefit 
of water supply protection 

3. Environmentalists receive 
benefits of water 
protection 

PL 95-200 

1. Resource Manager 
(USFS) 

2. Recipient of 
Resource goods & 
services (City) 

a) water 
b) timber 
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c) recreational 

1. Appointment 
2. Statuatory 

designation 

1. Timber Production 
2. Water Quality 

Protection 

1. Forest Manager 
makes management 
decision subject 
to WQ constraints 

2. City can appeal 
and invoke 
arbitration clause 

1. City must show 
that the action 
of forest mgr. 
will cause adverse 
effect to WQ 

1. Forest Mgr. makes 
decisions 

2. City can object 

1. Forest Hgr. 
receives benefits 
of timber 

2. City receives 
benefi t of WQ 
protection 

3. Envirorunentalists 
receive benefits 
of watershed 
protection 
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boundary rules also remain the same for the Forest Service as 

the appointed federal land manager. The scope rules changed 

from water supply protection to timber production and water 

quality protection. A significant change in the authority 

rules is that the Forest Service must now consult with the 

city in planning land management activities, and the city can 

object to Forest Service decisions, forcing an arbitration 

process. Under the old law, the City did not have that kind 

of authority. The new law also modified the information 

rules such that the two agencies must share water quality 

information, an arrangement that did not exist in the old 

law. The aggregation rules changed from Forest Service 

freedom to take any land management decision except to permit 

grazing, to multiple use subject to water quality constraint. 

And finally, the payoff rules essentially have remained the 

same under both laws, with the Forest Service receiving all 

the benefits from all activities save water while the city 

receives all water benefits but no others, and pays no costs. 

Public Law 95-200 has fallen short of adequately solving the 

Bull Run problem, because it only addressed the value and 

cognitive (and this inappropriately) conflicts, but not 

interest conflict, since the city still receives no benefits 

from timber. 
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The concepts of value, cognitive, and interest conflicts 

are all often part of municipal watershed management 

problems. The Bull Run is no exception to these problems, 

and so it makes sense to evaluate its institutional structure 

using these three kinds of conflicts. Differing values, such 

as utilitarian and preservationist, cognitive conflicts, such 

as the adequacy of scientific information, and interest 

conflict, such as who pays the cost and who gets the 

benefits, are all conflicts that contribute to the Bull Run 

dilemma. Value and interest of course being the most 

problematic conflicts. The Forest Service would like to be 

able to log on a more sustained yield basis and not just 

salvage windfall. While on the other hand, the city would 

like to see no logging at all. The city stands to gain 

nothing from logging, but would lose water quality if 

something goes wrong. 

But, what if the law has made a provision for the city 

to receive direct benefits from timber harvesting in 

compensation for risking the quality of their water? Such a 

provision may be something the City will consider. 



III 

Take, for example, an institutional arrangement whereby 

the city gets all the timber revenue, but also pays for any 

cost of correcting water quality degradation (Table 16). In 

other words, alternatives one through four are: 

Alt. 1 

Alt. 2 

Alt. 3 

Alt. 4 

Sell watershed to city for present value of 
future timber harvests (i.e. change property 
rights) . 

Require Forest Service to pay costs of water 
quality (i.e. provide economic incentive). 

Joint management, 
benefits and costs 
incentive) . 

Present arrangement. 

with equal sharing of 
(i.e. provide economic 

Alternatives 1, 2, and 3 achieve optimal resource management, 

in the sense of maximizing net economic benefits by 

internalizing all costs and benefits. Al ternati ve 4 does 

not. Alternative 1 does so by restructuring property rights, 

since ownership of the watershed is shifted to the recipient 

of resource goods and services. Alternative 2 achieves 

optimal resource management by employing economic incentives 

to relieve the recipient of resource goods and services of 

the external costs of land management. Alternative 3 

represents a joint management situation based upon a common 

property approach. It may not be practical in this 

situation, but it does illustrate one possibility for sharing 

the benefits of better resource management. 
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Table 16. Sharing Benefits and Costs Under Alternative Institutional 
Arraneements 

Alternative 
Institutional 
Arrangement Probab iIi ty USDAFS City 

.97 - $lOOH 
Altern. 1 .03 - -$lOm 

(EV = -$.21H) 
- - -

Altern. 2 .97 $lOOH 
.03 -$IOm 

(EV = -$.21H) 
- -

Altern. 3 .97 $50H $50H 
.03 -$53.5H -$53.5H 

(EV = -$.l1H) (EV ~o -$.llH) 

Altern. 4 Present Arrangement 

Key: EV = Expected Value 
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Given a .97 probability that water quality will not be 

impacted, means that the City must consider taking the 0.03 

risk of water quality degradation. Under the present 

arrangement (Alternative 4), there is no incentive or payoff 

for the city to take any risk (probalistic or monetary), 

since the Forest Service receives all the timber proceeds. 

Alternative 1, however, may be much more attractive to the 

city because now there is a $100M payoff for taking a 0.03 

risk, even though the cost of clean-up is $107M. The actual 

monetary risk that the city is taking is not $107M, but 

rather (100 - 107) x .03, which is -$0.21M. Alternative 3 on 

the other hand may be the most suitable payoff for both the 

Forest Service and the city, since they both stand to gain 

$50M each, but expect to lose only (50 -53.5) x .03, which is 

-$O.llM. Alternative 2, of course, is the same for the 

Forest Service as Alternative 1 is to the city. 

When the Bull Run Reserve was created, it was for the 

purpose of protecting the source of Portland's water supply 

from indiscriminant use of the watershed. In 1904, the 

Trespass Act was created to further protect the watershed 

because of a perceived threat to water quality from 

unsupervised public use. 
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Such a protective measure was appropriate and necessary 

at that time, because there was not enough knowledge of the 

hydrologic implications of logging and other activities on 

water quality. The Forest Service was later given the 

responsibility of managing the Mt. Hood National Forest; 

along with that carne the responsibility of managing the Bull 

Run Reserve as it is part of the national forest. The agency 

was to manage the national forest for the national interest, 

that is, for the benefit of all. The City of Portland on the 

other hand, has only the responsibil i ty of protecting its 

source of water supply. This was the situation in the 

beginning. 

The Problem and Why it Persisted 

Logging can affect water quality if not properly 

conducted. The people of Portland have never been willing to 

consider logging on the Bull Run because of the fear that 

water quality would be degraded. Logging activities in some 

communities at that time showed a significant increase in 

suspended sediment, and that was not further encouraging to 

the people of Portland. Then, in the,1950s, when the Forest 

Service started an intensive logging program in the Bull Run, 
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nothing was done to directly address people's fears and 

values. The presentation of scientific evidence did not 

help, since this is an interest and not a cognitive conflict. 

But most importantly, the institutional structure 

(especially, payoff rules) at the time did not give the City 

any reason to support logging. The City, receiving no other 

benefits and possessing no authority in the management of the 

watershed, chose to side with the public and opposed logging. 

The problem persisted, and still persists today, because 

under the present institutional arrangements, multiple use 

management by the Forest Service creates external costs in 

the form of the risk of water quality degradation, for the 

city. The existence of these costs causes the city to oppose 

logging by the Forest Service, even though the benefits of 

logging may greatly exceed the risk (expected value) of water 

quality degradation. The counties, from whom the city of 

Portland might get support, chose to stay neutral because 

under Federal law, they receive 25 percent of timber 

proceeds, but also, part of their water supply comes from 

Portland. The City of Portland is therefore trapped between 

timber interest and the environmentalists. 

Lets take a critical look at the problem with Public Law 

95-200 under three of the seven rules for insti ~ utional 

analysis. The position rules establish the positions or 
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roles which parties may assume in a given situation. In this 

si tuation, it is a federal agency (USDA Forest Service), 

which is the resource manager, and a municipal agency (the 

city), which is the recipient of resource-derived goods and 

services. There is no problem in this rule. The authority 

rules are those which describe what the occupants of 

positions can do or cannot do in an action situation. PL 95-

200 seems to have some problems under these rules. The 

Forest Service has the authority to plan activities in 

consultation with the City. The city has no planning 

authority but can object, in which case an arbitration board 

makes a binding decision. The problem is that the city still 

would like to be given more authority. And the arbitration 

board is directed to resolve cognitive conflict. The city 

can stop timber harvesting if they can prove that it will 

degrade water qua Ii ty . The payoff rules are those which 

describe how benefits and cost must be shared and distributed 

among the occupants of positions. Again, there is a problem 

here under the current law. The Forest Service gets all the 

benefits from logging revenue, and the city nothing, except 

for the benefit of water quality. But, if water quality 

becomes degraded from logging activities, the city pays for 

the cost of remediation, and this is a real problem. 
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Another problem has to do with the Portland city 

council's July 1988 resolution, part of which reads: 

the council regards timber 
harvesting within the watershed as an 
appropriate activity if and only if said 
harvest is necessary to protect the 
quality and quantity of water produced 
therein; and whereas if such timber 
harvest is found to be necessary for 
reasons of water quality protection, it 
should be based on objective scientific 
information on the potential effects of 
such timber harvest on quality, such as 
described in the final report of the'Task 
Force referred to above, conducted prior 
to such harvest; . . . 

The law, however, also has allowed for timber harvesting for 

the purpose of revenue, if such harvest can be proven 

scientifically not to have any significant impact on water 

quality. This disjunction between the goals of the city and 

the thrust of the law. And, this is precisely one of the 

problems that were encountered with the previous Trespass 

Act. 

Direction for Possible Solutions 

The resolution of environmental conflicts, such as in 

the case of timber and water quality, oftentimes requires 

institutional change. The most appropriate institutional 

change in resolving watershed conflicts involves changing the 
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rules governing production of, access to, and/or use of 

resources (Lord, 1989). The rules governing the production 

and use of timber could be changed to improve authority and 

economic benefits for the city. The city of Portland seeks 

a change in the authority rules which would allow it to veto 

any timber harvesting proposal, in which case the two 

agencies must fully cooperate in order to manage the 

watershed efficiently. One other important change that must 

occur is the payoff rules. If sustained- yield timber 

harvesting is to be carried out in the Bull Run, there must 

be a redistribution of costs and benefits between the Forest 

Service and the city. 

There are two possible directions since the conflict has 

been identified to be over values and interest, rather than 

cognitive (factual) matters. 

1) To the extent that the conflict is over values, 

legislative action will probably be required to determine 

which values will prevail. PL 95-200 appears to affirm the 

utilitarian values of the FS, since it explicitly permits 

timber harvesting as long as water quality is not degraded. 

The City also appears to hold utilitarian values, so the 

value conflict is with environmentnlists who hold 

preservationist values. A proposal to give Bull Run 
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wilderness status would put the value issue squarely to the 

political process and resolve it, one way or the other. 

2) To the extent that the conflict is interest-based, 

i.e., is a case of uncompensated externalities, a change in 

insti tutional arrangements is indicated. There are three 

general approaches: 

a) Change the structure of property rights 

(basically, position and authority rules) to 

give the City all or partial ownership of the 

watershed, thus internalizing both timber 

production benefits and water quality benefits 

(creation of property rights for City) 

b) Change the structure of incentives (basically, 

payoff rules) by allowing City to share in 

timber harvest or by requiring FS to 

compensate City for any water quality 

degradation. 

c) Change the regulations, as in Trespass Act 

prohibition of grazing, but this time 

prohibiting water quality degradation. But, 
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the problem with regulatory approach, is that 

it changes authority rules but does not change 

payoff rules, thus sets up incentive to avoid 

or evade regulations. 

Values conflict represents the most fundamental problem 

in public acceptance of logging. If we fail to address 

values by simply avoiding them, we will only be addressing 

the less important pOlicy issues (Peterson and Crawford, eds, 

1978). Conflicting social values' can be addressed through 

the synthesis of institutional, economic, and environmental 

rationality (Dryzek, 1983). Values that have been formed 

over many years by the people of Portland concerning the 

quality of their environment cannot be changed so easily. It, 

therefore, is necessary to seek to understand those values to 

efficiently manage our resources. Banning logging on the 

Bull Run watershed is not the only way to protect water 

quality or wildlife, but rather acquiring adequate 

information about the relationships of all these resources to 

each other, so that we can manage them sustainably. 

Scientifically speaking, there always will be a possibility 

that water quality can be impacted adversely. It is exactly 

such a possibility, however remote, that the City of Portland 

and the public will not accept. But, no amount of additional 
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information will remove all uncertainty; therefore, 

additional information is not likely to change the positions 

of those who are opposed to logging. There is, however, the 

need for continued study to better understand the hydrologic 

processes and how these processes can be influenced 

positively or negatively by the activities of man. 

The Task Force Report on water quality monitoring in the 

Bull Run has revealed that water quality in the watershed has 

remained the same, perhaps partly because of the protection 

and monitoring programs of the city and also perhaps partly 

because of the care taken by the USFS during logging 

operations. This same report can be used as a stepping stone 

to develop a "secondary use policy" for timber harvesting 

under a new institutional arrangement (Seattle Water Dept., 

1988). Both the Forest Service and the city under the new 

policy should put more effort in their water quality 

monitoring cooperation for the benefit of all. The secondary 

use policy should be drawn up such that: 

-a timber resource inventory be carried 

out to establish a basis for an 

acceptable level of a sustained yield 

logging 



-a long term timber harvest program be 

developed to guide harvest on designated 

areas 

-sensitive areas be excluded from logging 

operations 

-salvage logging of timber damaged by 

natural disasters be continued 

-best management practices (BMPs) be 

followed in all areas designated for 

logging to protect water quality and to 

ensure the efficient use of timber 

resources 

-net revenues from all timber harvest 

operations be distributed in an equitable 

manner that can provide incentives for 

greater cooperation; and part of the 

revenue can also be used in water quality 

moni toring, or in building a treatment 

plant 

122 
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In conclusion, Public Law 95-200 came about as a result 

of the nature of institutional change, that is, when old 

institutions become ineffective, new ones must be created in 

order to facilitate orderly human interactions. The 

authority and payoff rules associated with PL 95-200 seemed 

to have made the law incapable of adequately resolving the 

logging issue. The City has nothing to lose by opposing 

logging, which may be why they resolved to consider salvage 

logging only, even though the law allows for revenue logging 

on condition. Such a stand by the city can make the Forest 

Service I s job, which is to manage the national forests 

according to the principles of multiple use forestry more 

difficult (including the Bull Run watershed) . 

If the watershed lands were owned by the City, public 

values would not have been such a deterrent force, because 

the city council would want to use some timber revenue for 

projects, such as improving schools, equipping police and 

fire departments, and acquiring private lands that may be in 

the watershed. As such, it only makes sense to find a 

suitable institutional arrangement that will improve the 

benefits of both the Forest Service and the city. 
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There seems to be a perception wi thin some municipal 

water managers that any kind of logging always will degrade 

water quality. such perceptions, which may have been 

reinforced by held values were found to be based upon some 

earlier unfavorable results of logging on water quality, and 

perhaps because of the existence of some uncertainty in the 

data upon which management decisions are based. Another 

source of conflict in watershed management is a lack of 

benefits for water managers, when the watershed is not owned 

by the user. It also was found that improperly designed 

institutional structures can be a reason for a water user to 

oppose logging. In broad terms, this study found that one 

watershed conflict centered around the value and interest 

aspects of integrated watershed management, and others may 

include cognitive conflict. The conflicts often persists 

because the real issues are overlooked, with only the less 

important issues addressed. When this happens, unnecessary 

managerial, political, and social costs are incurred in 

addition to losing any potential benefits that can result 

from forest management. 
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It has been demonstrated through research that timber 

harvesting can, but does not always, affect water quality. 

Given adequate hydrologic and economic information about a 

watershed and by employing the "Best Management Practices" 

(BMPs), it has been shown that logging may have an insignif-

icant or no effect on water quality. Information alone, 

however, cannot resolve value and interest conflicts. Value 

conflict is resolved best through persuasion and interper

sonal communication, voting, laws, and the courts. Interest 

conflict, on the other hand, is best resolved through the 

redistribution of costs and benefits. It was found that 

long-standing disputes in the management of forested water

sheds are addressed best by identifying the root causes of 

these disputes and choosing those actions, whether they be 

changed management guidelines, additional information col

lection, or altered institutional structures, which may be 

effective in resolving them. 

The value of information in timber harvesting and water 

quality protection can be viewed from the perspective of the 

reduced probability of making uneconomical management 

decisions. Hydrologic, economic, and value information, 

though different, are all interconnected in multiple ~~se 

conflicts, and also are essential in the successful 
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resolution of such conflicts. Hydrologic information is 

needed to provide scientific facts about the relationships of 

watershed resources; economic information points out the 

costs, benefits, and trade-offs in multiple use management; 

while value information provides the individual's perception 

of what is good or bad in resources management. Identifying 

each category of information is important, because it allows 

us to determine whether a conflict is that of value, 

cognitive, interest, or all of these. 

Integrated watershed management conflicts are not likely 

to disappear in the near future, especially with the current 

growing environmental concerns. Conflicts, however, can be 

reduced to a level where they should not impede integrated 

use management, by adopting a sustained-yield (an "acceptable 

level" of sustained-yield) timber and water quali ty 

management. The term "acceptable level" is used here to 

address the concern of those watershed managers who view 

normal sustained-yield harvesting as removing as many trees 

as can be replaced, which potentially could be damaging to 

water quality. Sediment is regarded primarily as the main 

pollutant from silvicultural activities. And, sedimentation 

generally increases with an increase in cutting intensity. 
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In the case of the Bull Run Watershed, after examining 

all the scientific data, no evidence of water quality prob

lems resulting from logging was found. The quality of the 

Bull Run water has been the same from the establishment of 

the reserve in 1891 to the present. During part of this 

period, however, conflicts have raged from the 1950s to the 

1970s, and still going on today, but more passively. Over 

the years, financial, political, and social costs have been 

incurred, still today, the Forest Service spends 'over $0.5 

million per year for water quality monitoring, but the city 

is still not willing to allow sustained-yield logging. The 

conflict persists because the laws that were passed, 

beginning with the 1904 Trespass Act and the current PL95-

200, have both failed to address the root cause of the 

conflict. The current law has resolved the 

utilitarian/preservationist value conflict in favor of 

utalitarianism by allowing logging so long as water quality 

standards are met. The cognitive conflict, however, has not 

been fully dealt with in that scientific findings must be 

voted upon within the context of the law. For the law to 

address cognitive conflict properly, all scientific determi

nations (facts) should not be voted upon. So long as the 

interest conflict remains unresolved, the City will continue 
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to oppose logging, since both the Forest Service and the city 

hope to minimize their costs and maximize their benefits. 

The Bull Run water, which is presently unfiltered, is of 

superior. The City's fear is that logging may require them 

to install an expensive filtration plant. But then, sooner 

or later a filtration plant must be built either because of 

man's activities or natural disasters, or both but most of 

all because EPA regulations will require one. On the natural 

side however, a severe fire, windblow, rainstorm, or any 

combination of these events may require the installation of 

a filtration plant. A man-made event that can require plant 

installation is an increase in water demand, which will mean 

drawing more water, and perhaps with more suspended sediment. 

Carefully planned sustained-yield logging in the Bull Run 

Watershed could maintain the quality of the water without 

filtration for as long as any of the above mentioned events 

could. This has been shown in past logging operation in the 

Bull Run and other watersheds in the Pacific Northwest, such 

as the Cedar River watershed in Seattle, Washington. 

The Forest Service, the City of Portland, the U. S. 

Geological Survey, and some citizen groups are all involved 

in the monitoring of the Bull Run water. Within these four 

groups, one can find engineers, agronomists, land use manag

ers, forestry experts, and social scientists, all working 
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together in managing the watershed. These same profession

als, together can design a sound, long-term, sustained-yield 

timber harvesting program that can benefit everyone without 

degrading water quality which effectively resolves both 

cognitive and interest conflict, once the necessary 

institutional changes have been made. 

Viewed from the general perspectives of this study, 

results have suggested the hypothesis that integrated 

watershed management conflicts are usually value and interest 

conflicts rather than cognitive ones. Since this has not 

been proven from the general perspectives, it then became 

necessary to propose it as a hypothesis. However, this 

hypothesis has been strongly indicated from the perspectives 

of the Bull Run waters!~ed conflicts. This again, is just one 

case study, but one that is a representative of the general 

situation because it is made up of value and interest 

conflicts. The general hypothesis that was-proposed in this 

study therefore, mayor may not be disproved by subsequent 

research. What we learned from the Bull Run case study was 

that conflict resolution effort can be directed at the wrong 

issue (s), thereby permitting the conflict to persist, as 

stated by our general hypothesis. 
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