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EXECUTIVE SUMMARY 

This study was undertaken in order to begin to develop an understanding of the 

economic supply characteristics of Alberta's forests. An understanding of these 

characteristics would be useful to government agencies involved in the rational allocation of 

timber supplies to interested companies. It would also contribute to the devlopment of more 

economically efficient forest management plans by the forest industry and the Alberta Forest 

Service. 

The approach taken by this study was to develop an economic timber supply model 

suitable for use in Alberta. This model consisted of a number of components: 

- A delivered wood cost model was developed to estimate the cost of harvesting and 

transporting timber using measurable characteristics of the timber inventory. The model 

was developed using information obtained through a questionnaire sent out to the forest 

industry in Alberta. 

-A geo-referenced forest inventory was developed for the areas selected by the Alberta 

Forest Service as case study areas. This geo-referenced inventory was necessary to 

develop estimates of transportation costs. It was developed using quarter section 

summary data provided by the Alberta Forest Service and the ARC/INFO geographic 

information system. 

eThe harvest scheduling model Timber RAM was used to model the dynamics of forest 

growth and harvest and to allow for constraints on the marginal and average cost per 

cubic metre of harvesting and transporting timber. The Timber RAM was modified to 

allow for average cost constraints. 

The delivered wood cost model that was developed comprises woodlands. truck to 

mill. development. and constant cost phases. Linear regression analysis was used to develop 

the equations from survey data for the woodlands and truck to mill cost sub-models. but we 

were unable to estimate suitable equations for the development and constant cost phases. 



The development cost sub-model chosen is a very simple model based on linear interpolation. 

It was developed using data obtained from the industry survey. The constant cost phase 

(representing stumpage fees, reforestation costs, holding and protection charges, and 

miscellaneous costs) is modelled as a constant based on published or actual government 

charges and survey data. 

One of the secondary objectives of the study was to determine if the quarter section 

timber inventory summary provided by the AFS was suitable for timber supply analysis. A 

comparison of the total areas by type for the AFS stand and quarter section inventories 

indicated large differences. Any timber supply analysis undertaken using the quarter section 

summaries will probably be biased. Despite this limitation the inventory was useful for 

demonstrating the techniques used here. 

Perhaps the most significant result of this research is a demonstration of the effect of 

using a static stock supply analysiS to project availability of timber supply into the future. 

The use of Timber RAM allowed us to determine the maximum sustainable harvest level under 

different marginal and average cost constraints. The use of a static stock supply analYSis for 

the case study areas drastically underestimates the future supply of timber. 

The operable forest land bases determined by simulating AFS rules-of -thumb and the 

economic timber supply model's cost constraints were remarkably similar. The subjective 

elimination of some stands from analysis by the AFS seems to be based largely on economic 

considerations. 

Because of the influence of forest policy and the logistics of timber harvesting 

operations, we conclude that the use of average cost constraints on woodlands operations 

better represent the behaviour of forest operators in Alberta than do marginal cost 

constraints. 

The study concludes with several recommendations and suggestions for further 

research: (a) because spatial information is so important to the model, Alberta's forest 

inventory must be loaded onto a geographic information system before more studies like this 
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can be undertaken; (b) the woodlands cost model developed for this study was very weak: we 

recommend that a good time and motion study be undertaken to develop a stronger model 

(We believe. based the presurvey interviews. that the result would be a model that would 

show tree to truck cost to be a a function of piece size. volume per hectare. time of year. and 

possibly topography.); (c) the data available on deciduous operations are sparse: more effort 

should be made to get good data for these operations; (d) expertise on the use of GISs should 

be developed and maintained; (e) this type of analysis should be extended to other FMU's in 

the province; (f) this study could be extended by examining the effects of technological 

change; (g) further work is necessary to link economic timber supply analyses with a national 

forest sector model. 
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1. INTRODUCTION 

Canada's forest industry is undergoing profound and perhaps lasting changes. The 

Forest Industries Advisory Committee (1983) examined trends in resource supplies, production 

technologies, and markets, and concluded that the "magnitude of complexity and challenges 

[to the forest industry 1 are without precedent ... " . The committee acknowledged that the 

forest industry faces" ... fundamental issues that time and economic revival alone will not 

resolve ... ". These issues include escalating recovery costs, declining quantity and quality of 

timber harvested. and possible shifts in demand away from traditional forest products (Pearse 

et al. 1984). 

Canadian foresters and policy makers perceive a need for better information about the 

economic aspects of timber supply. Several important publications have focused attention on 

the supply of economically recoverable timber in Canada: "Canada's Reserve Timber Supply" 

(Reed 1974). "Timber Rights and Forest Policy in British Columbia" (Pearse 1976), and 

"Forest Management in Canada" (Reed 1978) are notable examples. 

Assessment and analysis of the economic aspects of timber supply have been 

frustrated by a scarcity of relevant information and confusion over terminology. Haley and 

Cooney (1982) make an important distinction between the stock and flow concepts of timber 

supply. A stock model of timber supply is essentially a "snapshot" view of the distribution 

of current volume over a range of costs. The stock of economically recoverable timber is the 

total volume available at a cost less than or equal to its selling price. Von Segebaden (1%9) 

provides an early example of this type of analysis. 

Several stock models of timber supply have been developed in British Columbia. 

Berndt et al. (1979) developed a "timber availability curve" by applying a logging cost model 

to timber inventory information. Cooney (1981) developed an "economic stock supply 

schedule" using similar techniques. Smith (1980) and Birch (1983) produced "timber stock 

supply curves". The Forest Economics and Policy Analysis (FEPA) project has developed 

"cumulative cost of recovery distributions" (Morrison et al. 1985; Williams and Gasson 1986) 

1 



2 

for the B.C. coastal timber inventory. 

The flow model of timber supply is more in line with the traditional economic concept 

of a supply curve. It represents the volume of timber that would be supplied at a given point 

in time at different price levels. In most Canadian jurisdictions, the annual allowable cut 

approximates the maximum volume harvestable in any year. At or near this point, the 

supply curve becomes vettical because of policy constraints. 

Walker and Lougheed (1985) developed something very close to a flow model of 

timber supply for a major timber producer in New Brunswick. They developed a "harvest 

volume· production cost trade off" curve by determining the minimum cost timber 

management schedule required to meet alternative annual wood supply requirements. This 

curve was developed to allow managers to explicitly evaluate the trade off between higher 

sustainable harvest volumes and lower forest management costs. 

Pearse was quoted in a recent newspaper article l as saying that annual allowable cuts 

in British Columbia are made without any systematic attention to the economic variables 

involved. He expressed concern that estimates of recoverable timber volume are overly 

optimistic. If this is the case, an unexpected decrease in the supply of timber is likely in the 

near future. There is a need for an economic evaluation of timber,supply in order to 

minimize uncertainty. 

The Alberta economic timber supply study was initiated in order to begin to 

understand the economic characteristics of Alberta's forests. Three basic questions relating to 

this overall objective were identified: 

• What are the determinants of delivered wood cost in Alberta? 

• How is the timber inventory distributed in terms of cost of supply? 

• How will the distributions of delivered wood cost change with time? 

In order to answer these questions, it was necessary to: 

• Develop an understanding of the determinants of delivered wood cost in 

1 Whitely D., 4 December 1986, Vancouver Sun, p. F7 



Alberta. 

• Develop a model that could be used to estimate delivered wood costs using 

measurable inventory and spatial characteristics. 

• Collect and develop the inventory data necessary to drive the delivered wood 

cost model. and 

• Link the delivered wood cost model to a forest growth/timber management 

scheduling model to allow for the projection of delivered wood cost estimates 

into the future. 

Figure 1·1 indicates in schematic form the whole project. 
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This document is the final report of the Alberta economic timber supply study. The 

next section of the report discusses the collection and development of the data used to 

calibrate the delivered wood cost model. Following this. a description of the timber inventory 

and haul distance determination procedure is presented. The linkage of the delivered wood 

cost model and data to a forest growth/timber management scheduling model follows the 

inventory discussion. The final sections of the report are an analysis of the results of the 

study, some concluding comments, and recommendations for further research. 
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2. RESEARCH METHODOLOGY 

Medium to large Alberta forest industry companies were selected so that representative 

delivered wood costs could be obtained and so that there was adequate representation from 

each region of the province. 

Following preliminary discussions with industry, a list of major delivered wood cost . 

variables was developed. Using these variables, a draft delivered wood cost questionnaire was 

developed. Consultation with the industry resulted in revising the final draft of the 

questionnaire. An independent management consulting and chartered accountant firm. Price 

Waterhouse. was contracted to distribute the questionnaire, collect the data and supply the 

aggregated results to the project. This ensured the confidentiality of each company's cost 

data. 

While the delivered wood cost data was being collected, inventory data was obtained 

from the Alberta Forest Service (AFS) for the two areas selected by the AFS, Forest 

Management Units (FMU) E1 and R4. This involved selecting quarter section and stand 

data for these units and transferring this data to a computer tape for use on the University's 

computer. The files included a quarter section listing and a stand listing for each unit. This 

information was then translated into stand and type summaries for each unit. 

A Geographic Information System (GIS) was made available through the Resource 

Evaluation and Planning Division (REAP) of Alberta's Department of Forestry, Lands and 

Wildlife. It was to be used to estimate the haul distance between the harvest site and the 

mill. The determination of this haul distance involved the use of the ARCIINFO GIS system 

and its networking capabilities. This required the digitizing and linking of the internal 

(within the FMU) and external road networks. 

The Timber Resources Allocation Method (Timber RAM) (Navon 1971), a linear 

programming based timber harvest scheduling model with the potential to incorporate periodic 

constraints on harvest level, total cost, total revenue and net revenue was modified to accept 

periodic unit cost constraints. This was necessary to permit an evaluation of the economic 
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availability of timber. Two programs were written to modify the Timber RAM generated 

matrix to allow for the incorporation of periodic average cost constraints. 

Our intention was to then develop regression models for each of the cost phases; 

woodlands. truck to mill. development and other. Combined with the constants developed 

for stumpage and reforestation this would give us the delivered wood cost model. We used 

our GIS haul distance model for calculating the haul distances necessary for the delivered 

wood cost model. 
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The delivered wood cost model was then combined with the timber harvest scheduling 

model (Timber RAM) to form the Economic Timber Supply Model (Figure 1-1). The 

Timber RAM input files were set for a 10 decade conversion period and a 25 decade planning 

horizon, and a base run was made for each unit. Following this, a series of Timber RAM 

runs were made with the same structure except constraining the maximum average and 

marginal costs for each of the 10 decades of the conversion period. These gave us the data to 

construct our average and marginal cost supply curves. 



3. THE DELIVERED WOOD COST MODEL 

A critical component of the economic timber supply analysis system developed for 

Alberta is the delivered wood cost model. This model estimates the costs of harvesting timber 

and delivering the logs to a mill yard using information on the biophysical and spatial 

characteristics of the forest. Attempts to develop similar models have been made elsewhere 

(Berndt et ai. 1979; Cooney and Haley 1982; Morrison et ai. 1985). 

The data used to calibrate the delivered wood cost model was collected using a 

questionnaire sent out to fifteen operations throughout the province. Industry cooperation 

was good with only one operation not answering the questionnaire. One factor contributing 

to this level of cooperation was the use of Price Waterhouse to collect and aggregate the 

questionnaire responses. Confidentiality of the individual operations cost information was 

therefore assured. 

Four cost phases were identified for the delivered wood cost model: woodlands costs. 

truck to mill costs. development costs. and constant costs. The woodlands and truck to mill 

cost models were developed using regression analysis. A simple development cost model was 

developed using current road density as an index of the amount of development required. 

The cost elements not included in the above models were treated as constants. 

3.1 Questionnaire 

At the outset of this research project a number companies were informed of the 

project and were asked to be active participants. All of the companies approached were 

keenly interested in the project and agreed to participate by providing cost data to the project. 

Preliminary discussions with each company's woodlands staff helped identify the 

components of delivered wood costs. The components that were identified are: 

• overhead costs; 

• development and planning costs; 

• falling. limbing. skidding and loading costs; 
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• road development costs; 

• road maintenance costs; 

• hauling costs; 

• log yard unloading and decking costs; 

• log yard scaling costs; 

• forestry costs; 

• reforestation costs; 

• stumpage fees; 

• camp costs; and 

• holding and protection charges. 

3.1.1 Questionnaire Development 

Following extensive discussions with industry. a draft questionnaire was designed. 

This draft was discussed with each company. Comments and suggestions for improvement 

were incorporated into the final draft. 

Copies of the final draft (Appendix 1) were provided to the accounting firm 

contracted to handle the raw cost data returned on the questionnaire. This ensured the 

confidentiality of each company's cost data. The accounting firm aggregated this cost data 

and provided the aggregate data to the researchers. 

3.1.2 Cost Categories 

7 

The questionnaire requested information on tenure. utilization standard. volume 

harvested. area harvested. average number of stems per hectare and average slope. The costs 

listed below were requested for each major operating area. A major operating area was 

defined as that area served by the same main haul road. All the information collected was 

for the period 1 May 1984 to 30 April 1985 . 

• Woodlands overhead. The costs to be included in this category were initial 



planning costs, assessment or company cruising costs, planning costs for cut block 

layout and sequencing, administration costs associated with obtaining Forest Service 

approval, depletion write-offs for purchased crown timber quota, equipment 

depreciation costs, woodlands supervision costs (including travel), and fire fighting 

training and equipment costs. 
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• Tree to truck. Included in this category are the costs of falling, limbing, skidding, 

and loading plus in -block road and landing construction costs. Any associated 

move-in costs are to be included here as well. 

• Hauling. This category represents the cost of trucking the timber from landing to 

mill. 

• Logyard. The costs of unloading and decking associated with unloading at the mill 

yard. 

• Scaling. The cost of scaling the logs delivered to the mill yard. 

• Intensive forest management. The costs of juvenile spacing, thinning, permanent 

sample plots, "plus tree" selection, seed orchards, or other intensive forest 

management activities. 

• Reforestation. The costs of company reforestation and reforestation levies paid to 

the AFS in the year of the survey. This category also includes expected future 

reforestation costs such as regeneration survey costs and any seed collection costs. 

• Stumpage fees. Stumpage dues paid to the AFS. 

• Haul road write-offs. The write-off costs for all main and branch roads. 

In -block road construction is included in the tree to truck cost category. 

• Haul road maintenance. The costs of maintaining haul roads including any erosion 

control costs. 

• Holding and protection. The holding and protection charges paid to the AFS. 

• Camp costs. The net camp costs for the operating area. 

• Other costs. Any cost not accounted for in the above categories. 
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3.1.3 Cost Influencing Factors 

The relevance of particular timber stand conditions as determinants of logging costs 

has been documented in several earlier studies. Dobie (1966) found that the cost per cunit of 

coastal B.C. falling decreased significantly as tree diameter increased, and that the cost in all 

other phases decreased with increasing volume per log over the range observed. Tennas et ai. 

(1955), Adams (1965), and Dykstra (1975) attempted to determine the relationship between 

costs and such conditions as slope, brush cover, yarding distance, volume per acre and volume 

per log, without significant results. Anderson (1976) found that an experienced forest 

engineer's judgements about the important determinants of logging costs suggest the variables 

that are likely to be most important in determining the total factor cost of recovering timber 

are volume per hectare, log size, defect, terrain. and a miscellany of other factors such as tree 

height, weather conditions, remoteness, cutting pattern restrictions. planning requirements and 

size of operation. 

The present research attempted to determine the relationships between costs and such 

conditions as utilization stump diameter, volume per hectare, volume per log, stems per 

hectare, on highway and off highway haul distances, and total haul distance. 

3.1.4 Questionnaire Responses 

3.1.4.1 Quality of Responses 

A difference in the level of aggregation and response by companies was noted. 

For instance, one company provided 12 observations, while another company of 

approximately the same cut provided only 1 observation. We found that data 

representing extremely large volumes cut from extremely large areas did not adequately 

indicate the natural variation in cost by harvesting blocks or smaller operating areas. 

Some companies were unable to differentiate between the costs of summer and winter 

harvesting. Again, we feel that there is a difference in cost, but the accounting methods 

used by industry do not show this. Several inconsistencies were found in utilization 
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standards. Each case had to be clarified through Price Waterhouse in order to obtain a 

consistent utilization standard. One company with 12 different operating areas could 

only provide one hauling cost for all its operations. Although we expected to see a 

variation in haul costs by operating area, this company may have had one standard 

hauling contract. Haul road write-off costs showed a great deal of variation in reponed 

values. We feel this may be more a function of various accounting systems than actual 

variation. Road construction costs varied significantly because of indistinct 

differentiation by some companies between main haul roads and branch roads. In some 

cases main haul roads cost much less than other companies' branch roads. 

It should be noted that the reforestation results obtained by the questionnaire 

were not for the areas harvested during the period in question but for areas harvested 

some time before these areas were harvested. Therefore, no correlation to direct 

reforestation costs was possible for the reported harvested areas. 

We recognize that there are numerous accounting systems used by the industry 

and that not all cost accounting systems were set up to be able to retrieve the kinds of 

cost data that we requested. In spite of the above mentioned inconsistencies all data was 

of value to the study. 

3 .1. 4.2 Descriptive Statistics 

The results of numerous cost determinants have been summarized in Table 3-l. 

These resulted from the delivered wood cost questionnaire's data analyses. In order to 

develop the delivered wood cost model, the individual cost categories were aggregated into 

four cost phases. These four cost phases were: 

• Woodlands. This cost phase is the sum of the woodlands overhead. tree to 

truck, and camp costs detailed above. 

• Truck to mill. This cost phase consists of the haul cost, road maintenance 

cost, logyard costs, and scaling costs. 

• Development. This phase represents the haul road write-off costs. 



• Constants. This phase represents a number of variables we chose to treat as 

constants: stumpage fees. holding and protection charges • reforestation costs. 

and the "other" costs from the questionnaire. 

The distributions of tree to truck. truck to mill. and total costs from the questionnaire 

responses are shown in Figures 3-1. 3-2. and 3-3. 

3.2 Model Development and Estimation 

11 

Our intention was to develop regression models for each of the cost phases identified 

above. We were able to do this for the woodlands and truck to mill phases. but were unable 

to develop any meaningful relationships for the other two phases. The approaches used are 

discussed in more detail below. 

The costs for companies harvesting primarily deciduous timber were quite different 

than the costs for companies harvesting primarily coniferous timber. The regression models 

estimated when the data from deciduous operations were included differed considerably from 

the equations estimated when these operations were excluded. Our commitment to 

confidentiality prevented us from developing a separate model for deciduous operations as 

only two companies were represented in our survey. We chose to limit our analysis to 

primarily coniferous operations. 

3.2.1 Woodlands Costs 

A number of woodlands cost models were estimated using the stepwise regression 

procedure of SPSSx (Anon. 1983). The probability of F-to-enter was set at 0.05 and the 

probability of F-to-remove was set at 0.10. The dependent variables considered for entry 

into the model were: 

a) on-highway haul distance (ONHIWAY), 

b) off -highway haul distance (OFFHIW A Y). 

c) total haul distance (TOTHAUL), 
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Table 3-1. Delivered wood cost data descriptive statistics 

Parameter Minimum Average Maximum 

Hauling ($/ml) 
Road Maintenance ($/ml) 
Log yard ($/ml) 
Scaling ($/m3) 
Truck to Mill ($/m3) 
Holding & Protection ($/m3) 
Other Costs ($/m3) 
Tree to Truck ($/mJ) 
Woodlands Overhead ($/mJ) 
Camp Costs ($/mJ) 

Total Delivered Wood Costs ($/mJ) 

Area (hectares) 
Volume (mJ) 
Volume/hectare 
Stems/hectare 
Log size (m3) 
Utilization Stump Diameter (cm) 

On Highway Haul Distance (kID) 
Off Highway Haul Distance (kID) 
Total Haul Distance (kID) 

3.12 
0.05 
0.18 
0.05 
4.00 
0.00 
0.00 
7.40 
0.64 
0.00 

19.07 

12 
2825 

90.23 
192.01 
0.032 
10.2 

o 
3 

28 

6.52 
0.55 
1.17 
0.31 
8.55 
0.33 
0.18 

10.40 
2.41 
0.47 

30.89 

739 
147,476 
208.36 
711.76 
0.408 
17.2 

33 
62 
95 

d) proportion of total harvest volume in pine (PlNEPROP), 

e) proportion of total harvest volume in aspen (DECIPROP), 

f) volume per hectare (VOLPHA). 

g) number of stems per hectare (STEMSPHA). 

h) average log size (LOGSIZE). 

i) the utilization standard stump diameter (SDIAM). 

11.76 
1.86 
2.59 
3.35 

13.96 
1.39 
2.95 

18.00 
4.02 
2.20 

40.33 

4287 
840,907 
424.59 

4041.85 
1.205 
25.4 

117 
176 
196 

j) square transformations of (f) through (i) (SQVOL. SQSTEM. SQLOG. 

SQSDIAM). 

k) logarithmic transformations of (f) through (i) (LNVOL, LNSTEM. 

LNLOG. LNSDIAM). and 

1) inverse transformations of the (f) through (i) (INVOL, INSTEM. INLOG. 
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Figure 3-1. Tree to truck costs 
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Figure 3-2. Truck to mill costs 
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Figure 3·3. Total costs 

INSDIAM). 

The results of three of the estimated models are detailed below. 

Regression 1 (Table 3-2) was estimated using all the observations in the coniferous 
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data set. None of the biophysical characteristics of the areas harvested added any significant 

explanatory power for the variation in woodlands cost. This model is interesting in that the 

only independent variable is on-highway haul distance. As the haul distance increases, 

woodlands costs decrease. One explanation for this behaviour is that the operators may be 

willing to trade off woodlands and truck to mill costs. In other words, if the operators must 

travel a long distance to get their wood, they are unwilling to harvest the more expensive 

stands. 

We attempted to isolate the effects of distance from the effects vf the harvest area's 

biophysical characteristics by blocking the entry of the distance variables (ONHIW A Y , 

OFFHIWA Y, and TOTHAUL) into the stepwise regression procedure. When we did this, no 

independent variable in the data set had any significant explanatory power. Regression 1 does 



Table 3-2. Woodlands cost: Regression 1. 

Variable 

Constant 

ONHIWAY 

n=38 

Coefficient 

13.526 

0.0288 

rl(adj.) =0.35 
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Standard Error 

0.4908 

0.0068 

F= 17.93 

provide some evidence that operators may trade off harvesting and transportation costs, but 

does not provide any illumination on how the biophysical characteristics of a harvest area 

affect the harvest costs. 

Our survey data covered a number of companies from a number of different areas in 

Alberta. It is possible that there is some real variation in woodlands costs throughout Alberta 

that simply cannot be explained using only the biophysical characteristics of the harvest areas. 

Regional differences in terrain, availability of equipment, and environmental constraints may 

be very important considerations. One way of controlling for these complicating factors is to 

estimate a woodlands cost model for different regions of the province. While data at each 

FMU level would be desirable, the authors suspect the availability of data will limit individual 

models to 2-4 regions for the province. 

Because of the confidentiality constraint, we were unable to separate the data set into 

regions. Fortunately for us, one company provided us with twelve observations from which 

we were able to develop regression 2 (Table 3-3) and regression 3 (Table 3-4). We do not 

know which company from which these observations came, or the region of the province to 

which they may be applicable. 

Regression 2 explains the variation in woodlands cost as a function of the square of 

the number of stems per hectare. This regression works quite well at explaining the variation 

in woodlands cost in the range of the data for which it was developed but is unsuitable for 



Table 3·3. Woodlands cost: Regression 2. 

Variable 

Constant 

SQSTEM 

n=12 

Table 3-4. Woodlands cost: Regression 3. 

Variable 

Constant 

LNLOG 

n=12 

Coefficient 

8.4144 

1.6036 x 10-5 

rl(adj.) =0.59 

Coefficient 

8.9465 

-2.6288 

rl(adj.) =0.39 

16 

Standard Error 

0.6070 

3.8838 x 10-6 

F= 17 .05 

Standard Error 

0.6870 

0.9229 

F=8.06O 

our purposes. We need to be able to estimate woodlands costs for stands that would not 

currently be considered harvestable. The stand growth tables we are using for this study 

show stem density increasing and then decreasing with age (Figure 3·4). Using regression 2 

with this information would result in woodlands costs rising and then decreasing with age. 

This type of behaviour does not seem likely. so the model was rejected. 

Regression 3 was developed by blocking the entry of the stem density variables 

(STEMSPHA. SQSTEM. LNSTEM. INSTEM) into the stepwise regression procedure. The 

resulting model explains woodlands costs as a function of the natural logarithm of average log 

size. Woodlands costs decrease with increasing log size as illustrated in Figure 3-5. Figure 

3-5 also shows the location of the data points relative to the estimated function. The shape 

of this curve below a 0.25 m3 log size cannot be justified statistically using our data. but is 
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Figure 3-4. Stem density for medium site white spruce 
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consistent with information presented by Clark (1980). 

Despite the relatively low r2 calculated for this model. it was the one chosen for 

inclusion in the delivered wood cost model. It explains woodlands costs as a function of a 

biophysical variable. The change in woodlands cost with respect to age (Figure 3-6) follows 

a believable pattern. The behaviour of the model beyond the range of the data it was 

developed from is not unreasonable. 

3.2.2 Truck to Mill Costs 

The truck to mill cost model was also estimated using stepwise regression and the 

dependent variables mentioned above. The data set consisted of only twenty-eight 

observations as the company that provided twelve data observations for woodlands costs 

provided only one observation for truck to mill costs. 

Regression 4 (Table 3-5) explains the variation in truck to mill costs as a function of 

total haul distance. utilization standard stump diameter. and average log size. As haul 

distance increases. truck to mill costs increase. As stump diameter increases. truck to mill 

costs decrease. As log size increases. truck to mill costs increase. This model was rejected 

largely because the effects of average log size on truck to mill costs run counter to theory and 

common sense. 

Regression 5 (Table 3-6) is the truck to mill equation chosen for inclusion in the 

delivered wood cost model. Truck to mill costs are expressed as a function of total haul 

distance and the utilization standard stump diameter. Truck to mill costs increase at the rate 

of SO.038/ml for every added kilometre of haul distance. As the utilization standard stump 

diameter increases. the truck to mill costs decrease. 

The stump diameter effect makes sense as there is generally an increase in the total 

log volume on trucks hauling large tree-length logs (which are associated with larger 

utilization standards). With greater volume per truck. fewer truck loads are needed to haul a 

given volume, and costs should decrease. 
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Figure 3-6. Woodlands cost by age class for medium site white spruce 

Table 3-5. Truck to mill costs: Regression 4. 

Variable 

Constant 

TOTHAUL 

INSDIAM 

SQLOG 

n=28 

3.2.3 Development Costs 

Coefficient 

0.042686 

0.027535 

78.760 

3.3874 

r2(adj.) =0.67 

19 

Standard Error 

1.4520 

0.006415 

18.718 

0.89768 

F= 19.26 

None of the independent variables in our data set had any significant explanatory 

power for variation in development cost. However, there was a great deal of variation in 

development costs in the questionnaire responses. In the preliminary discussions with 



Table 3-6. Truck to mill costs: Regression 5. 

Variable 

Constant 

TOTHAUL 

INSDIAM 

n=28 

Coefficient 

0.7616 

0.03795 

65.7272 

r2(adj.) =0.49 
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Standard Error 

1.7801 

0.007165 

22.747 

F= 14.23 

industrial representatives. it was suggested that development costs should be a function of 

existing road density. and therefore we felt that some model of development costs was 

appropriate, even if there was no statistical basis for the model. 

The approach used to build the model was to assume that the development cost per 

hectare is largely a function of the amount of road that needs to be built in order to access a 

particular cutting area. From the travel time minimizing transportation network we 

developed for each of the two forest management units (discussed later). we were able to 

estimate an index of necessary road construction for each township in our study area. This 

index is simply the sum of the non-road distances to each forested quarter section divided by 

the sum of the area of forested land in the township. This index is called the non-road 

density index (NRDENS). 

From our questionnaire data. we were able to develop a low and a high estimate of 

per hectare development costs. Most operators were charging road costs off over the years of 

use. However. several operators reported zero or very low development costs because they 

were operating in areas with roads built in previous years and their accounting did not charge 

roads off over time. and at least one operator had large costs which were reported as current 

year costs to build roads to open an area for several years logging. Without the ability to 

directly contact each operator to clarify each qustionnaire we arbitrarily developed the 

following procedure to eliminate most of the problems from above: Observations with a 



development cost of $O/ha were excluded. as were the highest and lowest development costs 

that remained in the data set. For each FMU. the low non -road density index was equated 

to the low development cost per hat and the high non-road density index was equated to the 

high development cost per ha. The development cost for townships with intermediate 

non -road density indices was estimated using straight line interpolation. The resulting per 

hectare development cost model for each FMU is: 

FMU E1: DEVCOST = -31.97 + 2730.64 (NRDENS) 

FMU R4: DEVCOST = -118.27 + 7428.27 (NRDENS) 
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These per hectare development costs can be transformed to a per cubic metre basis by dividing 

DEVCOST by volume per hectare. 

3.2.4 Constant Costs 

We modeled the remaining elements of the total delivered cost as constants. largely 

because of the difficulty of developing a statistical model for them. Stumpage fees were 

assumed to be the provincial standards of SO. 70/ml. Reforestation costs were set the 

provincial levy of $2.30/ml. Holding and protection charges. and miscellaneous costs were 

set at the questionnaire averages of SO.18/ml and SO.33/ml respectively. The total constant 

cost added to account for these other costs is S3.S1/ml. 

3.2.5 Model Summary 

The final Delivered Wood Cost (DWC) model is of the form: DWC = Tree to truck 

cost + Truck to mill cost + Development costs + Constant costs. 

The tree to truck cost submodel estimates cost based on the biophysical characteristics 

of each stand and thus each stand has its own unique cost. Note this cost is location 

independent in that the tree to truck costs for two identical stands. one located at the mill 

gate and one 400 km away. are the same. This submodel as stated earlier is very weak 

because companies surveyed did not in general have data to support its development. This 
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model could be improved greatly by a time and motion study. In fact a good time and 

motion study might find some regional differences. and Alberta might be split into 2 or more 

regions. 

The truck to mill cost submodel estimates the cost of getting wood from the landing 

to the mill. As expected from persurvey discussions, both the location of the stand and the 

stand average diameter affect these costs. Thus each unique stand has a unique cost based on 

location and stand characteristics. 

The development cost submodel estimates the cost of roading and is a function of the 

existing road density. Each stand. depending on location, has a unique development cost. 

The constant cost submodel estimates the cost of stumpage, reforestation. holding and 

protection. and miscellaneous costs. We used the provincial levies for stumpage and 

reforestation in place at the time of the analysis and the averages from the survey for the 

other two items. 

Overall. the DWe model used does recognize differences in cost for each stand based 

on its distance from the mill. the existing road density, the average diameter of the stand and 

the average volume per hectare of the stand. While our presurvey interviews indicated a 

difference in cost would be shown by time of year. no statistically valid evidence of this is 

contained in the sample data. 



4. INVENTORY 

Alberta's current forest inventory is not on a geographic information system. Thus. 

to use any spatial analysis with the inventory we were faced with solving this problem. As a 

test the Alberta Forest Service had created an inventory by quarter section labeling each 

quarter by its legal description and the AFS phase III inventory cover type of the largest type 

island in the quarter. There was a desire to see if use of this inventory for harvest scheduling 

analysis would give similar results to that of their individual stand inventory. This inventory 

could also be easily placed on a GIS system by creating a quarter section grid and then 

labeling the grids by their legal description. It was also obvious that if we used this 

inventory. the techniques used for determining distance to a potential supply point (mill) for 

each quarter section stand would be similar to those needed to determine distance to a supply 

point for individual stands in a GIS inventory. Thus. a decision was made to use this 

inventory to demonstrate the use of an economic timber supply model. and the results of the 

timber supply analysis with no cost restrictions could be compared with the AFS analysis on 

individual stands to see if the quarter section inventory gave similar results. 

Area analysis of the quarter section data base quickly eliminated the idea that the 

quarter section data base would give similar results to the stand based inventory. Table 4·1 

summarizes the differences of the EIland base by major cover group. This is very 

aggregated data and the differences are large. When the data is disaggregated by species. site 

and age class. the total differences are so great as to make any meaningful comparative 

analysis impossible. Table 4-2 similarly summarizes the two inventories for R4 and exhibits 

differences similar to El. 

While these differences make meaningful comparisons of an allowable cut or timber 

supply analysis from the quarter section inventory to the official allowable cut or a timber 

supply analysis based on the individual stand inventory impossible. they do not destroy the 

value of this inventory for use in demonstrating and testing a delivered wood cost model or an 

economic timber supply model. Techniques used to determine the distance of a quarter 

23 
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Table 4·1. Inventory comparison for FMU E1 

Stand Quaner Section 
Inventory Inventory 

Area Area 
Cover Group (hectares) (hectares) Difference 

Coniferous 75,595.3 70,776.6 -4.818.7 
Conif /Decid 14,587.6 14,563.9 -23.7 
Decid/Conif 12,646.7 12.389.2 -257.5 
Deciduous 12.107.7 13.180.0 1,072.3 
Pot. Productive 3.259.6 1,252.1 -2.007.5 
Nonproductive 43,853.7 52,654.1 8,800.4 
Nonforested 8,563.3 7.183.1 -1,380.2 
Water 3,013.0 1.449.8 -1,563.2 
Unclassified 1,955.9 1,318.0 -637.9 

Total 175,582.8 174,766.8 -816.0 

Table 4·2. Inventory comparison for FMU R4 

Stand Quarter Section 
Inventory Inventory 

Area Area 
Cover Group (hectares) (hectares) Difference 

Coniferous 78,769.4 83,034.0 4,264.6 
Conif IDecid 18,602.5 19,308.7 706.2 
Decid/Conif 14,216.0 14,168.5 -47.5 
Deciduous 34,453.6 38,024.3 3,570.7 
Pot. Productive 2,922.1 1,515.7 -1,406.4 
Nonproductive 30,720.8 28,007.5 -2,713.3 
Nonforested 6,200.2 1,383.9 -4,816.3 
Water 7,248.8 7,644.4 395.6 
Unclassified 934.4 1,054.4 120 

Total 194,067.8 194.141.4 73.6 
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section from a potential supply point are similar to those to find the distance of any stand 

from a potential supply point. 

4.1 El Net Land Bases 

To develop a net coniferous land base from the gross numbers given in Table 4-1 the 

quarter section inventory was tested to remove all Unclassified. Water. Nonforested. 

Nonproductive. and Deciduous cover groups. Additionally 922.6 hectares (14 quarter 

sections) were removed because they were classified as provincial park. grazing lease. or steep 

areas. This resulting land base was called the El full land base. An economic timber supply 

model should select only economic stands from this base. The Alberta Forest Service has 

developed some "rules of thumb" which give them a means of trying to reduce this land base 

to a commercial land base. In order to test our model against this system. it was decided to 

develop an El AFS land base using the rules of thumb and to test our model on both the full 

land base and the AFS land base. Results should be similar if the model and rules of thumb 

eliminate similar stands. If they do not both must be examined to see which seems better. 

To get the El AFS land base we reduced the full land base using similar procedures to those 

used in the AFS stand inventory analysis from data supplied by the Timber Management 

Branch by eliminating: 

All stands with Lt 1 as a primary or secondary species 

All AO covertype 3 combinations older than origin 1950 
All A1 covertype combinations older than origin 1930 
All A2 covertype combinations older than origin 19lO 

lLt is the species Larix laricina (Du Roi) K. Koch which is commonly known as 
tamarack. The list of tree species recognized in the Phase 3 Inventory is available in 
Table 5. page 15 of the publication: Alberta Phase 3 Forest Inventory: Forest 
Cover Type Specifications. Alberta Energy and Natural Resources. Alberta Forest 
Service and Resource Evaluation and Planning Division. Edmonton. 1985. 
3 Alberta's Phase 3 Inventory has a basic six -part forest cover type legend consisting 
of stand density. height. species composition. commercialism. stand origin and site 
index class. A,B,C, and D refer to the various levels of stand density. The numbers 
o to 5 represent stand height classes. For further information see the publication: 
Alberta Phase 3 Forest Inventory: Forest Cover Type Specifications. 



All BO covertype combinations older than origin 1950 
All Bl covertype combinations older than origin 1930 

All CO covertype combinations older than origin 1950 
All Cl covertype combinations older than origin 1930 

All DO covertype combinations older than origin 1950 
All Dl covertype combinations older than origin 1930 

Of the remaining stands any stand of rotation age or older that had less than SO m3/ha of 
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coniferous volume currently was removed. and any stand less than rotation age was removed 

if its predicted rotation age coniferous volume was less than SO m3/ha. We were unable to 

remove any area for ground rule deletions. streamside buffers. lake buffers. etc. because 

streams. lakes. steep areas. etc. were not in the GIS quarter section inventory. Figure 4-1 

displays the resulting net land bases by age class. 

4.2 R4 Net Land Bases 

In this management unit a net coniferous land base was developed from the quarter 

section inventory by removing all of the Unclassified. Water. Nonforested. Nonproductive 

and Deciduous cover groups from those shown in Table 4-2. From the remaining cover 

groups 431.3 hectares (7 quarter sections) were removed which were too steep (slope> 45%). 

This resulting land base we call the R4 full land base. As in the case with E1 we also created 

an R4 AFS land base which was created from the full land base by using the subjective 

guidelines of the Timber Management Branch to arrive at a commercial land base. This last 

land base is created by removing from the full land base the following: 

All stands with Lt as a primary or secondary species 

All "1" height class stands older than origin 1930 
All "2" height class stands with 'H' and 'U' commercialism older than origin 1900 

All "A" density stands with Sb as a primary species 
All AO covertype combinations 
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Figure 4·1. El age class distributions 

All "B" density stands with Sb as a primary species 
All BO covertype combinations older than origin 1950 

All CO covertype combinations older than origin 1950 
All C2Sb covertype combinations with 'H' and 'U' commercialism 4 

All C3Sb covertype combinations with 'H' and 'U' commercialism 

All DO covertype combinations 
All D2Sb covertype combinations with 'H' and 'U' commercialism 
All D3Sb covertype combinations with 'H' and 'U' commercialism 

Any remaining stand that did not currently have 50 m3/hectare in conifer volume or would 
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not produce that much by rotation age was also removed. Figure 4- 2 displays the resulting 

net land bases by age class. 

4The stand commercialism classes are L for lumber, R for roundwood. H for high 
uncommercial and U for low uncommercial. For further information see the 
publication: Alberta Phase 3 Forest Inventory: Forest Cover Type Specifications. 
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Figure 4·2. R4 age class distributions 

4.3 Yield Tables Data 

Once the net conifer land base was determined for each unit, current and future yield 

tables were needed to predict current and future volumes/hectare and stems per hectare. For 

purposes of the harvest schedule modeling Table 4· 3 indicates the area of site/species 

combinations that were used on the land base. 

Yields in terms of volume per hectare and stems per hectare were predicted using the 

Alberta Phase 3 Forest Inventory Yield Tables for Unmanaged Stands (Anon. 1985) for the 

appropriate species/site combinations and for the utilization standard desired (15/10 em). 

The AFS at this point would make a stocking adjustment to the yield tables which we could 

have done, but since our quarter section land base would not duplicate the actual land base 

and therefore the published AAe, we did not make a stocking adjustment. The 

uncommercial group was assumed to be (based on an area weighted site average) black spruce 

stands between medium and fair sites. Values used from these tables are shown in Appendix 

2. 
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Table 4.3. Area (ba) of species/site combinations used 

FMU E1 FMU R4 
Species/Site 

G M F G M F 

Pine 7,644 41,094 2,372 1,582 59,322 1,120 

White 659 1,647 .2.702 
spruce 
Black 1,384 1,120 4,613 
spruce 
Mixed 6.129 20,390 2,043 31,704 

Uncom. 15,618 14,498 

4.4 GIS Haul Distance Calculation 

The delivered wood cost model requires spatial information that is not readily 

attainable from the Phase ill forest inventory. The truck to mill cost submodel requires the 

haul distance from landing to mill as an input. The development cost submodel uses a 

"non-road density" index (see section 3.2.3 for the definition) to estimate the cost of 

developing a particular area. These data were not available in any convenient form. 

Collection of this information through manual measurement from maps was 

impractical because of the amount of information that must be processed. A GIS with 

network analysis capability is a useful tool for obtaining this type of information. The 

Resource Evaluation and Planning Division operates an ARCIINFO GIS system. This system 

was made available to us and provided the basis for our spatial analysis. 

4.4.1 The ARC/INFO GIS 

True geographic information systems facilitate the storage. organization, analysis, and 

retrieval of spatial information data, and allow the data to be graphically displayed in the 

form of maps (Devine et ai. 1986). ARC/INFO is a true GIS in the sense that it 

incorporates all of the above capabilities. 
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ARC/INFO works with spatial information in the form of points, arcs (lines), and 

polygons. and can store, manipulate, analyse, retrieve or graphically display these features 

and any related attributes. Points are used to represent point features, arcs represent linear 

features, and polygons, which are bordered by arcs, represent area features. For instance a 

point may represent an oil-well site and may have an ownership attribute attached. Similarly 

an arc may represent a road with an attached road class attribute. A polygon could represent 

a forest stand with attributes pertaining to inventory characteristics. 

The most useful characteristic of ARC/INFO with respect to this study is its 

networking capability. Networking is a means of allocating resources along defined 

transportation corridors to centres, while minimizing a specified impedance characteristic and 

not exceeding a centre's specified capacity to accept resources. For example networking 

analysis could be used to allocate standing timber along haul roads to meet a mill's capacity, 

while minimizing the transportation distance to each stand. ARC/INFO's networking 

capabilities were used in a similar manner to determine the distance to each quaner section in 

FMU's El and R4 from each of the potential mill locations used for our study. The mill 

locations considered for FMU El were the towns of Edson. Erith. and Hinton. For FMU 

R4, the mill locations were Drayton Valley. Lodgepole. and Edson. 

4.4.2 GIS Data Input 

Prior to the networking analysis. the necessary inventory and road network: data had 

to be stored on ARC/INFO. a process which involved a series of three distinct steps. 

Completion of the data input phase was by far the most resource consuming portion of the 

GIS analysis. 

This required manually digitizing the existing road network within each FMU. and an 

external road network from the FMU's to each mill location. Every road in the combined 

network was then assigned a road class attribute identifying it as either a primary. secondary. 

or tertiary highway. The roads were distinguished on the basis of haul speed as 
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transportation cost was expected to vary with road quality. 

After completion of the road network, a quarter section grid was generated for each 

FMU. The attributes township. range. meridian. stand number. and stand letter were 

manually added to identify each quarter section. This identification was necessary so that 

after networking a correspondence could be established between the distance assigned to each 

quarter section and the relevant timber inventory characteristics. 

The final step in the data input process involved merging the road network with the 

quarter section grids. Once merged the resources (in the form of unique stands) and the 

transportation corridors necessary for networking were both present. The arcs bordering each 

quarter section were assigned a road class of 4 to identify them as non -existent roads. 

Movement of resources along the class 4 "roads" was permitted to allow access to quarter 

sections which do not have an existing road passing through them. 

Networking analysis was the means by which the distance was obtained to each 

quarter section from each mill location. Networking required the specification of mill 

locations on the road network as well as an impedance value to be minimized in allocating 

resources. The impedance value used in this study was travel time as it was felt that travel 

time would more accurately reflect transportation costs than would absolute distance. Travel 

time was calculated for each road as road length/speed limit, with primary. secondary. 

tertiary. and non -roads assigned speed limits of 90, 70, 50, and 5 kmlh respectively. The 

speed limit of 5 km/h on class 4 roads (quarter section boundaries) led to a high impedance 

value being assigned to these roads which ensure the networking algorithm would choose to 

use existing roads wherever possible. The result of this analysis was the travel time 

minimizing route from each quarter section to each of the potential rnilliocations. 

4.4.3 Linkage of Spatial Information to the Timber Inventory 

Two specific pieces of information were required from the spatial analysis of the two 

FMVs. These were the total haul distance from each quarter section to a mill site and the 
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non -road density index used for the development cost model. Neither the total haul distance 

from each quarter section to a mill site nor the non -road density index were available directly 

from the network analysis. The networking results were exported to the University of 

Alberta computer system for the calculation of the total haul distance and non -road density 

index. 

4.4.3.1 Haul Distance Determination 

The networking algorithm of ARC/INFO computes the cumulative total 

impedance for each arc in the network, but does not compute the cumulative total 

distance travelled (unless impedance is equated with distance). The total distance from 

each arc to the centre was accumulated by summing the length of all the arcs in the cost 

minimizing path. The path was determined using the "previous arc" attribute. The 

distance to each stand was calculated by averaging the total haul distance for all arcs 

bordering or intersecting the stand. Distributions of area by distance for FMU E1 and 

FMU R4 are shown in Figures 4-3 and 4-4 respectively. 

4.4.3.2 Non-road Density Index 

The development cost model requires an index of the amount of road construction 

necessary. The index used in this study is extremely simple. For each township in the 

study areas we know the total area of forested land and the travel distance by road class 

to each of the forested quarter sections. The non -road density index for each township 

was calculated by dividing the sum of the distance travelled along the quarter section 

boundaries by the total area of forested land in the township. 

4.4.3.3 Distance Qasses for RAM Analysis 

Two hundred timber classes are available in the version of Timber RAM at the 

University of Alberta. This means that considerable aggregation of the data was 

necessary before RAM could be used. We chose to model each of the FMU's with three 

distance classes. The distance classes were determined by calculating a "locational cost" 
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for each of the quarter sections. This locational cost was the sum of the modeled truck 

to mill cost and the development cost per ml assuming an average volume of 221 ml per 

hectare. Development costs were translated to a volume basis in order to make the truck 

to mill and development costs comparable. The locational costs were divided into three 

classes with equal area. Quarter sections with locationa! costs in the lowest third were 

put into the "near" distance class; quarter sections in the middle third were put into the 

"moderate" distance class; and the quarter sections in the highest third were put into the 

"far" distance class. 



5. THE USE OF TIMBER RAM 

The Timber Resources Allocation Method (Timber RAM; Navon, 1971) is a linear 

programming based timber management scheduling model. Timber RAM allows for the 

specification of different types of objective functions (silvicultural or financial) and allows 

for the specification of periodic constraints on harvest level, total cost, total revenue, and net 

revenue. The model is useful for timber management planning in a region (like Alberta) 

where harvest volume maximization is an objective and sustained yield policies are part of the 

constraint set. Following a pilot study by Beck and Phillips (1980) Timber RAM was 

adopted by the Alberta Forest Service as one of its timber management planning models. 

Consequently, the use of Timber RAM in this study was a practicality based on the current 

use of Timber RAM by the Alberta Forest Service. 

Timber RAM was chosen as the central model for the economic timber supply analysis 

system for a number of reasons: 

1) the timber management policies of the Alberta Forest Service are easy to 

incorporate into RAM, 

2) the data input conventions for RAM allow for easy input of the relevant 

growth and cost information, 

3) the basic structure of RAM is simple, allowing for modification where 

necessary, 

4) the model is flexible enough to allow for analysis of a number of different 

policy alternatives. and 

5) a number of provincial government analysts are familiar with RAM and 

understand its strengths and weaknesses. 

The basic thrust of this research was to compare the potential annual allowable cuts calculated 

under different marginal and average cost constraints. The procedures used will be explained 

below. 
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5.1 Marginal Cost Constraints 

For the purposes of this study, marginal cost constraints are to be interpreted as 

follows. No timber class with a cost ($/m3) in a period greater than the marginal cost 

constraint is permitted to be harvested. With a marginal cost constraint of $2S/m3 , for 

example, a timber class that would cost $2S.10/m3 to harvest in period 1 would not be 

harvestable. If the same timber class cost $24.90/m3 in period 2, it would be eligible for 

harvest in that period. Marginal cost constraints can be incorporated indirectly into Timber 

RAM through manipulation of the first entry and first harvest parameters of Timber RAM. 

The period of first entry and first harvest is set so that a timber class is available for harvest 

only once it reaches an age at which it can be delivered within the per unit marginal cost 

constraint. Timber classes which are never available at a cost less than the constraint level 

are considered never merchantable (at that constraint level) and are eliminated from the data 

file. 

5.2 Average Cost Constraints 

Average cost constraints were incorporated in the the system in order to incorporate 

an important characteristic of Alberta's timber allocation system. In order to avoid the 

problem of "high -grading", harvesting rights in Alberta are allocated such that operators get a 

mix of "better than average" timber and "worse than average" timber. An operator is not 

permitted to harvest only cheapest timber or better than average timber. We chose to model 

this policy using an average cost constraint. This average cost constraint could be stated as 

follows. For any given period in the planning horizon, the total cost of harvesting divided by 

the total volume harvested cannot exceed the stated constraint level. 

Incorporation of these average cost constraints requires modification of the Timber 

RAM generated linear programming matrix. The matrix must be augmented with activities 

into which periodic total costs are summed, and by constraint rows of the following format: 



TOTCST(i) - [(ACC(i)) x HARV(i)] ~ 0 

where 

TOTCST(i) is total cost of harvesting in period i, 

ACC(i) is the average cost constraint for period i,and 

HAR V (i) is the total volume harvested in period i. 

The periodic average cost constraint is input as a coefficient of the Timber RAM generated 

periodic total harvest activity. 
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A package of two FORTRAN post processors was written to perform the above 

modifications on the input matrix, and to remove from the solution basis added activities not 

recognized by the Timber RAM Repon Writer. The program RAMPACC.MOD adds the 

appropriate rows and columns to the Timber RAM matrix after reading the average cost 

constraints from a user-control file. The program RAMPACC.KILL removes all added 

columns from the solution basis. Listings of both programs and a sample user-control file 

are contained in Appendix 3. 

5.3 Timber RAM Data Input 

Eight series of Timber RAM runs were made for this study. Each series consists of 6 

to 9 individual Timber RAM runs. The hierarchy of these runs in show in Table 5 -1. The 

RAM inputs are summarized in the matrix generator repons presented in Appendix 4. 

5.3.1 Policy Parameters 

All the RAM runs were set up so as to model the basic AFS policy of harvest volume 

maximization over the conversion period subject to sustained yield constraints. Strict even 

flow of harvest volume was required over the conversion period with large variations allowed 

in the post-conversion period (PCP). These variations in the PCP were allowed in order to 



Table 5·1. Series of RAM runs made for the study. 

FMU El 
Full land base 

eMarginal cost constraints 
eAverage cost constraints 

AFS land base 

FMU R4 

eMarginal cost constraints 
e Average cost constraints 

Full land base 
eMarginal cost constraints 
e Average cost constraints 

AFS land base 
eMarginal cost constraints 
e Average cost constraints 

avoid possible problems with infeasibility (Armstrong et ai. 1984). 5 The conversion period 

and planning horizon lengths were set to 10 and 25 decades respectively. 

5.3.2 Timber Oasses 

A timber class was set up to represent each distance class· species· site· age class 

combination used in the analysis. There were 166 timber classes used for the FMU E1 

analysis and 101 used for FMU R4. A description of the timber classes is in Appendix 5. 

5.3.3 Management Alternatives 
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The management alternatives used in this analysis were very simple. None of RAM's 

genetic options was used. The type of management was assumed to be clearcut only. The 

earliest period of first entry and first harvest was set for the first decade in order to allow 

maximum flexibility'. The period of last entry and last harvest was set so that no timber 

would exceed the maximum allowable age of 18 decades. This was done to duplicate the 

Alberta Forest Service's policy of not allowing any stand to get older than 180 years. 

5In linear programming. infeasibility is the term used to describe a problem which 
cannot be solved. 
'These parameters were changed in the marginal cost series as detailed above. 
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5.3.4 Volume Data 

One volume table was created for each species - site class combination. The source 

of the volume data used is discussed in a previous section. Timber class ages were calculated 

by subtracting the AFS orgin age from 1985. For FMU El. one decade old timber classes 

were assumed to be ten years old; two decade old timber classes were assumed to be twenty 

years old. etc. For FMU R4. one decade old timber classes were assumed to be the median 

age of five years old; two decade old timber classes were assumed to be fifteen years old. 

three decade old timber classes were assumed to be twenty-five years old. (Le. the median age 

of the range twenty to thirty years). etc. This difference is because of the different dates of 

stand origins in our inventory files. Rotation ages were set at the decade nearest the 

culmination of mean annual increment. No regeneration lag was assumed. 

5.3.5 Economic Data 

A different cost per cubic metre table was created for each distance class - species· 

site class combination. The cost per cubic metre tables were used to reflect all costs except 

for development. These tables are found in Appendix 2. The cost per hectare tables were 

used to reflect development costs. These costs were a constant for each of the distance 

classes. The cost per hectare for regenerated timber for all distance classes was set to be that 

for the near distance Class. This was done in order to recognize that less road development 

will be necessary after the first rotation. 



6. RESULTS 

6.1 Static versus Dynamic Analysis 

The entire inventory for each Forest Management Unit IS land base was analysed and 

both marginal and average cost curves were created' for the growing stock volume. The 

curves for the FMU E1 full and AFS land bases are shown in Figures 6-1 and 6-2. Similar 

curves for the two FMU R4 land bases are shown in Figures 6-3 and 6-4. 

The marginal cost curves show the total volume in the land bases that can be 

harvested for less than a given delivered wood cost. The average cost curves for the same 

volume level show what the average delivered wood cost is for that volume, assuming that the 

stands are harvested cheapest first. These curves depict today IS distribution of growing stock 

volume by cost. Curves such as these have been used in economic timber supply analyses 

elsewhere (Williams and Gasson, 1986). 

These curves present a very static picture because the growth of forests and change in 

economic characteristics over time are ignored. Because of the age class distribution of the 

two FMU's (Figures 4-1 and 4-2). it is incorrect to assume no growth for this analysis. Due 

to the need to recognize the dynamic nature of the forest, curves presented in Figures 6-5 

through 6-8 were developed. These curves represent sustainable harvest levels for each of the 

land bases calculated using different average and marginal cost constraints. These harvest 

levels were determined using the Economic Timber Supply Model' incorporating objectives 

and policies which approximate AFS timber management guidelines. 

It is important to emphasize that these curves represent sustainable harvests. that is. 

harvests at this level are sustainable in perpetuity without violating the cost constraint for at 

least 10 decades. For example, using the curves developed for the R4 AFS land base (Figure 

'Both the marginal and the average cost curves were created by using the developed 
economic timber supply model to define the volume of wood available at a number 
of different cost levels. Each level required an individual computer run. Each run 
gave a data point which were used in the development of the curves. 
'The Economic Timber Supply Model was developed by joining our Delivered Wood 
Cost Model with our modified Timber RAM harvest scheduling model. 
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6-8). imposition of an average cost constraint of $26/mJ would allow for a sustainable harvest 

of about 230.000 mJ per year. The static average cost curve for the R4 AFS land base 

(Figure 6-4) indicates that 12 million m J are available at an average cost of $26 per m 3
• This 

stock analysis using average cost constraints shows that there are only 52 years of harvest left 

at the 230.000 ml harvest level. However. from our dynamic analysis we know that this level 

is sustainable. Dynamic analysis is based on an analysis where the simulated forest is 

harvested and grown over time. whereas static analysis is based on an analysis at a given point 

in time without considering growth. 

The static marginal cost curve (Figure 6-4) shows 5.5 million ml available at a cost 

less than $26 per ml. At a harvest of 170.000 ml per year one would conclude that only 32 

years of harvest C3.n be supported. But using the dynamic marginal cost curve at the same 

constraint level a sustainable harvest of 170.000 m3 per year is possible (Figure 6-8). 

Table 6 -1 serves to illustrate how the use of static stock supply analyses can 

underestimate the period of sustainable harvest at a given level of harvest. Impending timber 

supply shortages reported by the press may not be as drastic as first indicated. Many timber 

famines have been predicted: few have occurred. Is this because of the use of static timber 

supply analyses? 

Table 6-1. Years of remaining harvest indicated by marginal stock supply analysis. 

CONSTRAINT 
LEVEL 
($/m') 

28 
27 
26 
25 

STOCK SUPPLY ANALYSIS 
HARVEST ABLE YEARS REMAINING 

FMUEI FMUR4 

SUSTAINABLE 
HARVEST 

225.000 
220,000 
210.000 
180,000 

INDICATED 
YEARS LEFI' 

47 
42 
31 
28 

SUSTAINABLE 
HARVEST 

240.000 
210.000 
170,000 
120.000 

INDICATED 
YEARS LEFI' 

60 
52 
33 
18 
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Table 6-2. Years of remaining harvest indicated by average stock supply analysis. 

CONSTRAINT 
LEVEL 
($/ml) 

26 
25 
24 
23 

STOCK SUPPLY ANALYSIS 
HAR VEST ABLE YEARS REMAINING 

FMUEI FMUR4 

SUSTAINABLE 
HARVEST 

227.000 
225.000 
170.000 
80.000 

INDICATED 
YEARS LEFT 

49 
40 
28 
21 

SUST AINABLE 
HARVEST 

250.000 
200.000 
80.000 

INDICATED 
YEARS LEFT 

48 
25 
16 
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6.2 Full Land Base ,'ersus AFS Land Base 

Careful analysis of Figure 6-5 and Figure 6-6 or Figures 6-7 and 6-8 indicates little 

difference in allowable cut for marginal delivered wood costs below about $27 per m3 • This 

indicates none of the uncommercial land classes (NM, MM, or, FM)9 subjectively eliminated 

from the full land base to get the AFS land base are scheduled for harvest. At delivered 

wood cost levels above this, some differences do show with the full land bases having a larger 

allowable cut. 

A detailed analysis of the R4 unit (Figures 6-7 and 6-8) is included in Tables 6-3 and 

6-4. At a delivered wood cost of $27.33 per m3 or less the economic timber supply model 

schedules the same areas for harvest for the full land base and the AFS land base. At $28.33 

the model starts to schedule the NM and MM land classes for harvest on the full land base. 

The near (NM) and some of the medium (MM) distance land classes which were subjectively 

eliminated to get the AFS land base are economically harvestable at this cost level. At the 

unconstrained level (base run) all of the near, medium, and far (NM, MM. FM) distance 

land classes in the full land base are used. 

In summary. as cost first becomes constraining, the economic timber supply model 

first eliminates, based on costs, the same stands that have been subjectively eliminated by the 

the AFS rule-of -thumb. The economic timber supply model also eliminates the more distant, 

poorer stands before it eliminates the closer, poorer stands. Since these stands are used at 

only very high acceptable cost levels. either the AFS land base or the full land base would be 

sufficient in future analyses. Both give similar results when costs are constraining. 

Therefore, the economic timber supply model simulates quite well what the Alberta Forest 

Service does practically and logically. One might ask the question why not use the marginal 

cost curve, and this leads us to the next section, Marginal versus Average Cost Curves. 

9The two letter symbol combines the developed distance classes (near, moderate and 
far) with species/site combinations (good, medium and fair). The reader may wish 
to review Section 4.4.3.3 "Distance classes for RAM Analysis" and Section 4.3 
"Yield tables data". 



Table 6-3. R4 Full land base harvested area (ha) - marginal cost constraint 

Base ------- Maximum Cost Permitted Yield 
Class Run $28.33 $27.33 $26.33 $25.33 $24.33 

NB 
NE 
NG 
NH 
NJ 
NK 
NL 
NM 

MB 
ME 
MG 
MH 
MJ 
MK 
ML 
MM 

FB 
FE 
FG 
FH 
FJ 
FK 
FL 
FM 

Total 

1.120 
1,384 

857 
11.144 

725 
19,367 

66 
4,415 

395 
1,384 

593 
11,547 

395 
19,887 

791 
4,481 

1.186 
1,845 

593 
9,012 

461 
20,068 

264 
5,602 

117,584 

1.120 
1,384 

857 
11,144 

725 
19,367 

66 
4,415 

395 
1.384 

593 
11,547 

395 
19,887 

791 
2,833 

1.186 
989 
593 

9,012 
461 

20,068 
264 

o 

109,477 

1.120 
527 
857 

11,079 
725 

17,350 
66 
o 

395 
o 

593 
11,547 

395 
19,624 

791 
o 

1.186 
o 

593 
9,012 

461 
19,870 

o 
o 

%.192 

6.3 Marginal versus Average Cost Curves 

923 
o 

857 
9,826 

725 
19,367 

66 
o 

330 
o 

593 
11,086 

395 
14,747 

o 
o 

923 
o 

593 
8,617 

461 
9,778 

o 
o 

79,287 

923 
o 

857 
10,893 

725 
15,216 

o 
o 

330 
o 

593 
11,547 

395 
8,006 

o 
o 

923 
o 

593 
9,012 

461 
6,624 

o 
o 

67,098 

461 
o 

857 
10,556 

725 
2.124 

o 
o 

66 
o 

593 
10.689 

395 
o 
o 
o 

o 
o 

461 
330 

o 
o 
o 
o 

27,257 
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$23.33 

191 
o 

857 
983 
638 

o 
o 
o 

o 
o 

593 
o 

186 
o 
o 
o 

o 
o 
o 
o 

132 
o 
o 
o 

3,579 

One of the major tenets of economic efficiency is to produce the quantity where 

marginal cost equals marginal revenue. When applied to forest stand allocation for 

harvesting this theory assumes all stands in any economic class are accessible. In reality, 

institutional. policy, and management restrictions violate this assumption. First, most forests 

consist of an intermixed mosaic of stands of many economic classes. Policy and practicality 

dictate that most merchantable stands in an active logging area be logged at the same time. 

Thus, stands in a range of economic classes are always harvestable. Size of the individual 

stands has an influence as well; often stands are smaller than the average cut block, and they 

are often very irregular in shape. Again, this leads to the harvesting of a mix of economic 
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classes. Location also enters as 

Table 6-4. R4 AFS land base harvested area (ha) - marginal cost constraint 

Yield Base Maximum Cost Permitted 
Class Run $28.33 $27.33 $26.33 $25.33 $24.33 $23.33 

NB 1,120 1,120 1,120 923 923 461 191 
NE 1.384 1.384 527 0 0 0 0 
NG 857 857 857 857 857 857 857 
NH 11.144 11,079 11,079 9,826 10,893 10,556 983 
NJ 725 725 725 725 725 725 638 
NK 19,367 19,038 17.350 19.367 15.216 2.124 0 
NL 66 66 66 66 0 0 0 

MB 395 395 395 330 330 66 0 
ME 1.384 1,384 0 0 0 0 0 
MG 593 593 593 593 593 593 593 
MH 11,547 11,547 11,547 11,086 11,547 10.689 0 
MJ 395 395 395 395 395 395 186 
MK 19.887 19.729 19.624 14,747 8.006 0 0 
ML 791 791 791 0 0 0 0 

FB 1,186 1,186 1.886 923 923 0 0 
FE 1,845 198 0 0 0 0 0 
FG 593 593 593 593 593 461 0 
FH 9.012 9,012 9.012 8.617 9,012 0 0 
FJ 461 461 461 461 461 330 132 
FK 20.068 20.068 19.870 9,778 6.624 0 0 
FL 264 264 0 0 0 0 0 
Total 103,086 100.884 %,192 79.287 67.098 27,257 3.579 

Note: The Yield Class (or timber class) used in Timber RAM is identified with a three 
character code. In this study the first character was used to identify the haul distance class 
and the second character was used to identify the species-site combination. The third 
character was used to identify the current age of the timber class. For further detailed 
information see Appendix 5. 

a factor. The Alberta Forest Service does not allocate all close timber before allocating more 

distant timber. Several companies operating in Alberta have a management objective that the 

average haul distance over the first rotation will vary by no more than 5 miles in each year. 

Because of the above. we submit that the average cost curves better simulate actual timber 

harvesting than the marginal cost curves. 



7. RECOMMENDATIONS AND SUGGESTIONS FOR FURTHER RESEARCH 

1. Before the benefits possible from this research can be achieved it is essential the 

provincial stand inventory be placed on a geographic information system. The quarter section 

inventory we used does not correlate well with the individual stand inventory and thus, while 

it was useful to develop the techniques in this study, it is not, in our opinion, reliable for 

analysing real allowable cut alternatives. 

2. Based on the results of our delivered wood cost survey, we believe a time and 

motion economic work study is needed to get a more reliable tree to truck cost relationship. 

3. More data is needed on deciduous operations if there is a desire to model these 

operations. 

4. If any further studies like this are to proceed, expertise on use of a GIS will need 

to be developed and maintained provincially. 

5. When recommendations 1 through 4 have been achieved we recommend this type 

of analysis be completed for all FMU's in Alberta. 

6. For the type of analysis carried out in this project, Timber RAM was found to be 

more than adequate in handling the project data and objectives. Since the government is 

experienced in the use Timber RAM, further economic analyses using Timber RAM is quite 

feasible. 

7. Future research could look at changing constraints by period to simulate 

technological change, instead of using constant average cost constraints. 

8. Further work is necessary to link economic timber supply analyses with a national 

forest sector model. 
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DELIVERED WOOD COST MODEL 

QUESTIONNAIRE 

For the Alberta 
ECONOMIC TIMBER SUPPLY MODEL PROJECT 

A Research Project of 
The Department of Forest Science 

UNIVERSITY OF ALBERTA 

RETURN TO: Price Waterhouse 
Management Consultants 
2401 Toronto Dominion Tower 
Edmonton Centre 
Edmonton, Alberta T5J 2Z 1 



INSTRUCTIONS 

1. Please separate your May 1, 1984 to April 30, 1985 harvesting activities into major 
operating areas. A major operating area should be defined as that area served by the same 
main haul road. There may be several distinct operating areas, each with several cutting 
permits. This questionnaire does not include any costs associated with purchased wood. 

2. Please identify each operating area so that Price Waterhouse is able to identify the area 
should follow up with you be necessary. 

3. Please complete one questionnaire for each separate operating area. 

4. Please answer all questions. Incomplete questionnaires will necessitate follow up by Price 
Waterhouse and will delay the project. 

5. Any questions that cannot be answered "quantitatively" should be answered with your "best 
estimate". 

6. 00 NOT RETURN the questionnaire to anyone but Price Waterhouse. Please use the return 
envelope as this will guarantee the confidentiality of your cost data. 

PLEASE RETURN TO PRICE WATERHOUSE NO LATER THAN APRIL 15th. 

THANK YOU FOR YOUR COOPERATION. IF THERE ARE ANY QUESTIONS PLEASE CONTACT 
MR. COLIN REID, C.A., OF PRICE WATERHOUSE AT 423-5234. 



DELIVERED WOOD COST STUDY 

QUESTIONNAIRE 

COMPANYNAME: __________________________________________ ~ ______ _ 

COMPANY CONTACT: ___________________ PHONE: __________________ _ 

OPERATING AREA: ________ _ # ______ of ______ Areas 

Note: The above information is confidential and is solely for the purpose of follow up by Price 
Waterhouse, if necessary. 



4 

1. HARVESTING INFORMATION for this operating area fOI' the period May 1,1984 to April 30, 1985: 

TENURE UTILIZATION STD. & AVG. VOLUME(%) SEASON HARVESTED AREA VOLUME AVG. STEMS AVG. SLOPE 

P 1( %) Sp( %) Other( %)Decid( %) (S/W) (ha. Logged) HARVESTED (II/hal (%) 

%) %) %) %) hat m3 /Ila 1" -
%) %) %) %) hat m3 /ha % 

%) -( %) -( %) %) hal m3 --/ha - % 

%) %) %) %) hat m3 /ha % -- -
%) %) %) %) hal m3 __ /ha 

- % 

%) %) %) %) hat m3 /ha % -

%) %) %) %) hat m3 /Ila % -- -

%) %) %) %) hat m3 /ha % -- --

%) %) %) %) ha( m3 /ha % -
%) %) %) %) hat m3 /ha % -
%) %) %) %) hat m3 /ha % -- -
%) %) -( %) %) hat m3 --/ha - % 

%) %) %) %) hal m3 --/ha - % 

Note: Please indicate after harvesting area whether this was a coniferous (c), deciduous (d) or mixed 1m) area. 

COMMENTS ON UTILIZATION STANDARDS: 



2. WOODLANDS OVERHEAD COSTS: $ ______________ /m3 

Note: The overhead cost/m3 for the period May 1/84 to Apr 30/85 
should include the following: 

-initial planning costs 
-any assessment or company cruising costs 
-any planning costs for cut block sequencing and cut 

block layout 
-any administration costs associated with obtaining 

A.F.S. approvals 
-any depletion write-offs for purchased crown timber 

quota 
-any woodlands equipment depreciation costs 
-all woodlands supervision including travel expenses 
-include firefighting equipment and training costs. 
-this overhead cost should NOT include any head office 
charges or general administrative or interest charges 

COMMENTS ON WOODLANDS OVERHEAD COSTS: 

3. TREE TO TRUCK COSTS: Winter $ ____________ /m3 
Summer $ /m3 

Note: This is the AVERAGE cost for falling, limbing, skidding and 
loading plus any in-block road and landing construction costs. If 
there are any associated move-in costs they should be included 
here. 
Please answer the following: 
Loading system used Loading Costs $/m3 

Indicate if tree length or short logs hauled: ____________________ _ 

Harvesting system(s) used and relative percentage of volume 
harvested by each: ________________________________________________ __ 

(Harvesting systems can be i)Power Saw, ii) Feller-Buncher 
(mechan ical) or ii i) Power-saw wi th mechanical del imbers. 

4. HAULING COSTS: $ ______ /m3 

Note: Please specify the AVERAGE total haul distance from this 
area segregating the AVERAGE on and off-highway distances. 

Average on-highway distance km 
Average off-highway distance km 



Total Average haul distance km 

5. LOG YARD COSTS: $ _____________ /m3 

Note: Please indicate the total unloading and decking costs 
associated with unloading at the millyard. Please identify the 
unloading and decking system used: ________________________________ _ 

6. TOTAL SCALING COSTS: $ _____________ /m3 

Note: Please indicate your total yard cost of scaling per m3. and 
identify the system of scaling used: ____________________________ ___ 

7. INTENSIVE FOREST MANAGEMENT COSTS: $ ______ /m3 

Note: Please include any juvenile spacing, thinning, permanent 
sample plots, plus tree selection, seed orchard costs or other 
intensive forest management costs. 

8. TOTAL REFORESTATION COSTS: $ _____________ /m3 

A. Company reforestation activity: 

Method Area (ha.) Cost ($/ha) Cost ($/m3) 
Scar/planting 
Scar/seeding 
Scarification 
Planting 
Natural 
Untreated 
(Scar= scarification) 

B. Forest Service Reforestation activity on Company's behalf: 

TENURE AREA (ha.) AFS LEVY PAID ($/ha) 

C. Future Anticipated Reforestation Costs: 

-By year 3 
-By year 7 
-By year 10 

($/m3) 

$_----------------$_-----------$_-------
Note: Your anticipated reforestation costs for this operating 
area should include your expected regen survey costs and any seed 
collection costs. 



9. AVERAGE STUMPAGE COSTS: Coniferous $ _______________ /m3 
Deciduous $ /m3 

Note: Please indicate your total dues cost for this operating 
area. 

10. HAUL ROAD WRITE-OFF COSTS: 

A. Present write-offs: MAIN ROAD 
BRANCH ROAD 

____________________ $/m3 
____________________ $/m3 

Note: Please include all main and branch road write-off costs 
used to harvest this operating area. DO NOT include "in -block" 
roads with these costs as they should have been included in the 
tree-to-truck costs. 

Total km MAIN ROAD 
Total km-----------BRANCH ROAD 

Cost per km Main Road 
Cost per km Branch Rd-----------

If records are not kept separately then please provide total road 
cost information below: 

Total km ALL ROADS Cost per km All Roads 

B. Present average road construction costs: 

MAIN ROAD $/km Winter $/km Summer 
BRANCH ROAD $/km Winter $/km Summer 

11. HAUL ROAD MAINTENANCE COSTS: $ /km 

Note: Gross haul road maintenance costs can be the average cost 
per kilometer for the entire Alberta operation or can be for this 
operating area only, whichever is the most convenient. If your 
figure is for the entire Alberta operation please indicate this 
beside your answer. Include erosion control costs in your figure. 
If maintenance costs have been expended on private roads other 
than your company's, please indicate the amount paid for road 
usage or maintenance and indicate the distance. $ km ____________________ _ 

1 2. ROAD REVENUE: km for $ --------- ----------
Note: Please indicate any road revenue that was realized from 
this operating area, or indicate if there was a shared 
maintenance agreement, or an upgrading agreement. If this revenue 
reduced the road maintenance for this operating area or if it 
aifects any figures given earlier (i.e. Haul road maintenance 
costs) please indicate the effects in the space below. 



13. HOLDING AND PROTECTION COSTS: $ ____________ /m3 
AND $ /ha 

Note: This cost includes holding and protection costs only. 

14. CAMP COSTS: $ ______________ /m3 
OR TOTAL COST $ -------------------

Note: Please indicate your net camp costs (if applicable) for 
this operating area. If reporting only the cost it will be 
assumed the cost is for the total volume harvested in this 
operating area only. 

15. OTHER COSTS: $ ______________ /m3 

Note: Please detail any other costs that are applicable to your 
delivered wood, but are not accounted for in any of the above 
sections (indicate the total above): 

16. TOTAL COST RECONCILATION: $ _____________ /m3 

Note: Please give the average total delivered wood cost for your 
operating area. The total of #1 to #15 should agree with the 
above figure. If any discrepancy please explain below. 



RAM Data Development for White Spruce Good site: FMU E I . 

Age Volume Stem Density Log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) (N/ha) (m3/10g) ($/m3) Near Medium far Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 21.8 250. 0.087 15.35 27.20 28.06 28.68 30.15 33.18 37.03 
5 91.4 526. 0.174 13.54 25.39 26.25 26.87 26.09 27.47 28.86 
6 156.2 609. 0.256 12.52 24.37 25.23 25.85 24.78 25.95 27.01 
7 211.9 629. 0.337 11.80 23.66 24.52 25.13 23.96 25.04 25.99 
8 261.8 624. 0.419 11.23 23.08 23.94 24.56 23.33 24.37 25.25 
9 304.6 610. 0.499 10.77 22.62 23.48 24.10 22.83 23.85 24.70 

10 340.9 593. 0.575 10.40 22.25 23.11 23.73 22.44 23.44 24.26 
11 371.4 576. 0.645 10.10 21.95 22.81 23.43 22.13 23. 11 23.92 
12 396.7 560. 0.708 9.85 21.71 22.57 23.18 21.87 22.85 23.64 
13 419.5 545. 0.770 9.63 21.49 22.35 22.96 21.64 22.61 23.40 
14 437.9 532. 0.823 9.46 21.31 22.17 22.79 21.46 22.43 23.20 
15 454.8 520. 0.875 9.30 21.15 22.01 22.63 21.29 22.26 23.03 
16 469.6 510. 0.921 9.16 21.02 21.88 22.49 21.16 22.12 22.88 
17 482.6 500. 0.965 9.04 20.90 21.76 22.37 21.03 21.99 22.75 
18 494.0 492. 1.004 8.94 20.79 21.65 22.27 20.92 21.88 22.63 

11 
j 
~ 
~ Haul Costs ($/m3) 
~ Near: 8.68 
i! Medium: 9.54 .. 

Far: 10.15 > 
'0; 
::> 

Development Costs ($/ha) 
Near: 64.15 
Medium: 111. 39 
far : 181.84 

lhe subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubiC metre baSis. 



RAM Data Development for White Spruce Medium site: FMU E1. 

Age Volume Stem Density log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) (N/ha) (m3/1og) ($/m3) Near Medium Far Near Medium Far 

1 0.0 o. 0.0 
2 0.0 o. 0.0 
3 0.0 o. 0.0 
4 0.0 o. 0.0 
5 1.6 35. 0.046 11.02 28.88 29.74 30.35 68.72 98.92 143.29 
6 49.9 404. 0.124 14.43 26.29 27.15 27.76 27.57 29.38 31.40 
7 96.4 537. 0.180 13.45 25.31 26.17 26.78 25.97 27.32 28.67 
8 139.7 597. 0.234 12.76 24.61 25.47 26.09 25.07 26.27 27.39 
9 179. 1 622. 0.288 12.21 24.07 24.93 25.54 24.43 25.55 26.56 

10 215.2 629. 0.342 11.76 23.62 24.48 25.09 23.91 24.99 25.93 
11 246.6 627. 0.393 11.39 23.25 24. 11 24.72 23.51 24.56 25.46 
12 275.5 620. 0.444 11.07 22.93 23.79 24.40 23.16 24.19 25.06 
13 300.8 611. 0.492 10.81 22.66 23.52 24.14 22.87 23.89 24.74 
14 323.7 601. 0.539 10.57 22.43 23.29 23.90 22.62 23.63 24.46 
15 343.4 590. 0.582 10.37 22.22 23.08 23.70 22.41 23.41 24.23 
16 361.6 580. 0.623 10.19 22.04 22.90 23.52 22.22 23.21 24.02 
17 377 .9 571. 0.662 10.03 21.88 22.75 23.36 22.05 23.04 23.84 
18 392.6 562. 0.699 9.09 21.74 22.60 23.22 21.91 22.89 23.68 

:t .. 
.8 
< 
'!$ Haul Costs ($/m3) 
~ Near: 8.68 
r: Medium: 9.54 
u Far: 10.15 > a 

::> 
Development Costs ($/ha) 

Near: 64.15 
Medium: 111.39 
Far : 181.84 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 



RAM Data Development for White Spruce Fair site: FMU E 1 . 

Age Volume Stem Density log Size Woodlands Cost ---Subtotal Cost----
(Decades) (m3/ha) (N/ha) (m3/10g) (S/m3) Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 0.0 O. 0.0 
5 0.0 O. 0.0 
6 0.0 O. 0.0 
7 0.0 O. 0.0 
8 13.4 182. 0.074 15.79 27.64 28.51 29.12 
9 42.6 372. 0.114 14.63 26.49 27.35 27.96 

to 7t.O 417. 0.149 13.94 25.80 26.66 27.27 
11 97.8 541. 0.181 13.43 25.29 26.15 26.76 
12 123.9 58t. 0.213 13.00 24.85 25.71 26.33 
13 148.8 605. 0.246 12.63 24.48 25.34 25.96 
14 172.2 619. 0.278 12.30 24.16 25.02 25.63 
15 194.2 627. 0.310 12.02 23.88 24.74 25.35 
16 213.5 629. 0.339 11.78 23.64 24.50 25. 11 
17 232.6 629. 0.370 11.56 23.41 24.27 24.89 

.18 250.5 626. 0.400 11.35 23.20 24.07 24.68 

~ 
j 
"< 
'!5 Haul Costs (S/m3) 
~ Near: 8.68 
i! Medium: 9.54 
u Far: 10.15 > ;; 
;;, 

Development Costs (S/ha) 
Near: 64.15 
Medium: 111.39 
Far : 181.84 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 

----Total Cost---
Near Medium Far 

32.43 36.82 42.69 
28.00 29.97 32.24 
26.70 28.23 29.84 
25.94 27.29 28.62 
25.37 26.61 27.80 
24.91 26.09 27.18 
24.53 25.67 26.69 
24.21 25.31 26.29 
23.94 25.02 25.96 
23.69 24.75 25.67 
23.46 24.51 25.41 



RAM Data Development for Black Spruce Good 

Age Volume Stem Dens I ty 

~ 

.8 
;( 

(Decades) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

(m3/ha) 

0.0 
0.0 
0.0 
0.0 
6.2 

56.3 
104.6 
149.6 
192.0 
231. 1 
266.9 
299.2 
328.2 
354.5 
378.8 
401.1 
421.5 
439.5 

~ Haul Costs (S/m3) 
~ Near: 8.68 
S Med i um : 9 . 54 
.~ Far; 10.15 
" ::> 

Development Costs (S/ha) 
Near; 64.15 
Medium: 111.39 
Far : 181.84 

(N/ha) 

O. 
O. 
O. 
O. 

115. 
603. 
873. 

1041. 
1145. 
1206. 
1240. 
1255. 
1258. 
1253. 
1242. 
1229. 
1209. 
1181. 

Log Size 
(m3/10g) 

0.0 
0.0 
0.0 
0.0 
0.054 
0.093 
0.120 
0.144 
0.168 
0.192 
0.215 
0.238 
0.261 
0.283 
0.305 
0.326 
0.349 
0.372 

site: FMU E 1. 

Woodlands Cost ---Subtotal Cost----
{S/m3} Near Medium Far 

16.60 28.46 29.32 29.93 
15.17 27.02 27.88 28.50 
14.51 26.37 27.23 27.84 
14.03 25.89 26.75 21.37 
13.63 25.49 26.35 26.96 
13.28 25.14 26.00 26.61 
12.98 24.83 25.69 26.31 
12.11 24.56 25.42 26.04 
12.47 24.33 25.19 25.80 
12.26 24.11 24.97 25.59 
12.06 23.92 24.78 25.39 
11.88 23.74 24.60 25.21 
11. 71 23.57 24.43 25.04 
11.54 23.39 24.26 24.87 

The subtotal column Includes all costs except development costs. 
The total column includes development costs expressed on a per cubic metre basis. 

----Total Cost---
Near Medium Far 

38.79 41.25 59.21 
28.16 29.86 31.73 
26.98 28.29 29.58 
26.32 27.50 28.58 
25.82 26.93 27.91 
25.41 26.48 27.40 
25.07 2G.11 26.99 
24.78 25.80 26.65 
24.52 25.53 26.36 
24.29 25.29 26.10 
24.09 25.01 25.87 
23.90 24.88 25.67 
23.12 24.69 25.41 
23.54 24.51 25.28 



RAM Data Development for Black Spruce Medium site: FMU El. 

Age Volume Stem Density Log Size Woodlands Cost ---Subtotal Cost----
(Decades) (m3!ha) (AI!ha) (m3!log) ($!m3) Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 0.0 O. 0.0 
5 0.0 O. 0.0 
6 0.0 O. 0.0 
7 0.0 O. 0.0 
8 0.0 O. 0.0 
9 24.7 342. 0.072 15.84 27.70 28.56 29.17 

10 51.1 568. 0.090 15.26 27.12 27.98 28.60 
11 77.0 735. 0.105 14.86 26.72 27.58 28.19 
12 102.4 865. 0.118 14.54 26.40 27.26 27.81 
13 126.7 966. 0.131 14.27 26.13 26.99 27.61 
14 150.4 1044. 0.144 14.03 25.88 26.74 27.36 
15 173.3 1105. 0.157 13.81 25.66 26.52 27.14 
16 195.2 1152. 0.169 13.60 25.46 26.32 26.93 
17 216.3 1187. 0.182 13.41 25.27 26.13 26.74 
18 236.1 1213. 0.195 13.24 25.09 25.95 26.57 

!! .. 
.8 
"< 
'!S Haul Costs ($!m3) 
~ Near: 8.68 
f Medium: 9.54 
u Far: 10.15 > ;; 

::> 
Development Costs ($fha) 

Near: 64.15 
Medium: 11 t .39 
Far : 181.84 

The subtotal column Includes all costs except development costs. 
The total column includes development costs expressed on a per cubic metre basis. 

----Total Cost---
Near Medium Far 

30.30 33.08 36.55 
28.38 30.16 32.16 
27.55 29.03 30.55 
21.03 28.35 29.65 
26.64 27.87 29.04 
26.31 27.49 28.57 
26.03 27.16 28.19 
25.79 26.89 27.86 
25.56 26.64 27.58 
25.37 26.43 27.34 



RAM Data Development for Black Spruce Fair 

Age Volume Stem Density 

!1 

.8 
< 

(Decades) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

(m3/ha) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.6 

25.0 
40.3 
55.4 
69.3 

15 Haul Costs ($/m3) 
~ Near: 8.68 
i! Med I um: 9 . 54 
.~ Far: 10.15 
d 

::> 
Development Costs (S/ha) 

Near: 64.15 
Medium: 111. 39 
Far : 181.84 

(N/ha) 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 

166. 
345. 
484. 
599. 
697. 

log Size 
(m3/ log) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.058 
0.072 
0.083 
0.092 
0.099 

site: FMU E 1 . 

Woodlands Cost ---Subtotal Cost----
(S/m3) Near Medium Far 

16.41 28.26 29.12 29.74 
15.83 27.69 28.55 29.16 
15.47 27.32 28.18 28.80 
15.19 27.05 27.91 28.52 
15.00 26.86 27.72 28.33 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 

----Total Cost----
Near Medium Far 

34.91 40.67 48.58 
30.26 33.01 36.44 
28.91 30.95 33.31 
28.21 29.92 31.81 
27.78 29.32 30.95 



RAM Data Development for Mtxedwood Good site: FMU E 1 . 

Age Volume Stem Density log Size Woodlands Cost ---Subtotal Cost----
(Decades) (m3/ha) (AI/ha) (m3/10g) (S/m3) Near Medium Far 

1 0.0 o. 0.0 
2 0.0 o. 0.0 
3 0.0 o. 0.0 
4 0.0 o. 0.0 
5 28.9 195. 0.148 13.95 25.81 26.67 27.28 
6 88.9 333. 0.267 12.41 24.27 25.13 25.74 
7 140.1 370. 0.379 11.49 23.35 24.21 24.82 
8 184.2 383. 0.481 10.87 22.72 23.58 24.20 
9 221.3 389. 0.569 10.43 22.28 23.14 23.76 

10 252.8 392. 0.645 10.10 21.95 22.81 23.43 
11 278.8 394. 0.708 9.85 21. 71 22.57 23.18 
12 301.7 396. 0.762 9.66 21.52 22.38 22.99 
13 321.4 397. 0.809 9.50 21. 36 22.22 22.83 
14 338.4 399. 0.848 9.38 21.23 22.10 22.71 
15 353.1 400. 0.883 9.27 21.13 21.99 22.60 
16 366.0 402. 0.910 9.19 21.05 21.91 22.52 
17 317.3 403. 0.936 9.12 20.91 21.84 22.45 
18 386.0 404. 0.955 9.07 20.92 21.78 22.40 

:! .. 
.8 
< 
15 Haul Costs (S/m3) 
~ Near: 8.68 
C Medium: 9.54 .. 

Far: 10.15 > ;; 
::> 

Development Costs (S/ha) 
Near: 64.15 
Medium: 111.39 
Far : 181.84 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 

----Total Cost---
Near Medium Far 

28.03 30.52 33.57 
24.99 26.38 27.79 
23.81 25.00 26.12 
23.07 24.19 25.18 
22.57 23.65 24.58 
22.21 23.25 24.15 
21.94 22.97 23.84 
21.73 22.75 23.59 
21.56 22.56 23.40 
21.42 22.42 23.25 
21. 31 22.31 23.12 
21. 22 22.21 23.02 
21.14 22.13 22.93 
21.09 22.07 22.87 



RAM Data Development for Mixedwood Medium site: FMU El. 

Age Volume Stem Dens tty Log Size Woodlands Cost ---Subtotal Cost----
(Decades) (m3/ha) (N/ha) (m3/log) (S/m3) Near Medium Far 

1 0.0 o. 0.0 
2 0.0· o. 0.0 
3 0.0 o. 0.0 
4 0.0 o. 0.0 
5 0.0 o. 0.0 
6 0.0 o. 0.0 
7 34.0 216. 0.157 13.80 25.65 26.51 27.13 
8 74.5 315. 0.236 12.73 24.58 25.44 26.06 
9 110.7 354. 0.313 12.00 23.85 24.71 25.33 

10 143.0 371. 0.385 11.45 23.30 24.16 24.78 
11 171.6 381. 0.450 11.04 22.89 23.75 24.37 
12 197.0 386. 0.510 10.71 22.57 23.43 24.04 
13 219.5 389. 0.564 10.45 22.30 23.16 23.78 
14 239.5 391. 0.612 10.23 22.09 22.95 23.56 
15 256.1 392. 0.653 10.06 21.92 22.78 23.39 
16 271.9 394. 0.690 9.92 21.78 22.64 23.25 
17 286.0 395. 0.724 9.79 21.65 22.51 23.12 
18 298.7 396. .0. 754 9.69 21.54 22.40 23.02 

!! 
.8 
~ 
'Is Haul Costs (S/m3) 
~ Near: 8.68 
i! Medium: 9.54 .. Far: 10.15 ;> 
;:; 
::l 

Development Costs (S/ha) 
Near: 64.15 
Medium: 111 .39 
Far : 181.84 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubiC metre basiS. 

----Total Cost---
Near Medium Far 

27.54 29.79 32.48 
25.45 26.94 28.50 
24.43 25.72 26.97 
23.75 24.94 26.05 
23.27 24.40 25.43 
22.89 23.99 24.96 
22.60 23.67 24.61 
22.36 23.41 24.32 
22.17 23.21 24.10 
22.01 23.05 23.92 
21.87 22.90 23.76 
21.76 22.78 23.62 



RAM Data Development for Mlxedwood Fair site: FMU E 1 . 

Age Volume Stem Dens tty Log Size Woodlands Cost ---Subtotal Cost----
(Decades) (m3/ha) (N/ha) (m3/log) (S/m3) Near Medium Far 

1 0.0 o. 0.0 
2 0.0 o. 0.0 
3 0.0 o. 0.0 
4 0.0 o. 0.0 
5 0.0 o. 0.0 
6 0.0 o. 0.0 
7 0.0 o. 0.0 
8 0.0 o. 0.0 
9 11.7 98. 0.119 14.52 26.38 27.24 27.85 

10 40.6 241. 0.168 13.62 25.48 26.34 26.95 
11 67.5 305. 0.221 12.90 24.76 25.62 26.23 
12 92.6 338. 0.274 12.34 24.20 25.06 25.67 
13 115.7 35&. 0.323 11. 91 23.77 24.63 25.24 
14 136.9 369. 0.371 11.55 23.40 24.26 24.88 
15 156.3 377. 0.415· 11.26 23.11 23.97 24.59 
16 174.3 381. 0.457 11.00 22.85 23.71 24.33 
17 190.8 385. 0.496 10.79 22.64 23.50 24.12 
18 205.9 387. 0.532 10.60 22.46 23.32 23.93 

!1 
.8 
"< 
~ Haul Costs (S/m3) 
~ Near: 8.68 
C Medium: 9.54 
u Far: 10.15 > a 

::> 
Development Costs (S/ha) 

Near: 64.15 
Medium: 111.39 
Far : 181.84 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubiC metre basis. 

----Total Cost---
Near Medium Far 

31.87 36.77 43.41 
27.06 29.08 31.44 
25.71 27.27 28.92 
24.89 26.26 27.64 
24.32 25.59 26.81 
23.87 25.08 26.20 
23.52 24.68 25.75 
23.22 24.35 25.37 
22.98 24.09 25.07 
22.71 23.86 24.81 



RAM Data Development for Pine Good site: FMU E1. 

Age Volume Stem Density Log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) (N/ha) (m3/log) (S/m3) Near Medium Far Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 56.0 514. 0.109 14.76 26.62 27.48 28.09 27.76 29.47 31.34 
5 131.4 817. 0.161 13.74 25.60 26.46 27.07 26.08 27.30 28.45 
6 198.9 910. 0.219 12.94 24.79 25.65 26.27 25.11 26.21 27.18 
7 257.4 908. 0.284 12.25 24. 11 24.97 25.58 24.36 25.40 26.29 
8 307.5 870. 0.353 11.67 23.53 24.39 25.00 23.74 24.75 25.60 
9 350.1 821. 0.426 11.18 23.04 23.90 24.51 23.22 24.22 25.03 

10 385.5 773. 0.499 10.77 22.63 23.49 24.10 22.79 23.18 24.51 
11 414.8 729. 0.569 10.43 22.28 23.14 23.76 22.44 23.41 24.19 
12 441.2 68t. 0.648 10.08 21.94 22.80 23.42 22.09 23.05 23.83 
13 464.0 640. 0.725 9.79 21.65 22.51 23.12 21.78 22.75 23.51 
14 483.7 606. 0.798 9.54 21.39 22.25 22.87 21.53 22.48 23.24 
15 501.0 517. 0.868 9.32 21. 17 22.03 22.65 21.30 22.26 23.01 
16 516.2 552. 0.935 9.12 20.98 21.84 22.45 21.10 22.05 22.80 
17 529.7 53t. 0.998 8.95 20.81 21.67 22.28 20.93 21.88 22.63 
18 541.6 512. 1.058 8.80 20.65 21.52 22.13 20.77 21.72 22.46 

2 
.8 
< 
'!3 Haul Costs (S/m3) 
!' Near: 8.68 
or! Medium: 9.54 .. 

Far: 10.15 > 
C 

::> 
Development Costs (S/ha) 

Near: 64.15 
Medium: 111.39 
Far ; 18t. 84 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 
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RAM Data Development for Pine 

Age Volume Stem Dens I ty 
(Decades) (m3/ha) 

1 0.0 
2 0.0 
3 0.0 
4 0.0 
5 33.2 
6 83.1 
7 128.8 
8 170.2 
9 206.7 

10 239.4 
1 1 268.0 
12 292.9 
13 315.6 
14 335.8 
15 353.9 
16 370.1 
17 384.8 
18 398.0 

Haul Costs (S/m3) 
Near: 8.68 
Medium: 9.54 
Far: 10.15 

Development Costs (S/ha) 
Near: 64.15 
Medium: 111.39 
Far : 181.84 

(N/ha) 

O. 
O. 
O. 
O. 

360. 
655. 
8 t 1. 
886. 
913. 
914. 
901. 
882. 
859. 
836. 
813. 
79t. 
771. 
753. 

Medium site: FMU E1. 

log Size Woodlands Cost ---Subtotal Cost----
(m3/log) (S/m3) Near Medium Far 

0.0 
0.0 
0.0 
0.0 
0.092 15.20 27.06 27.92 28.53 
0.127 14.36 26.22 27.08 27.69 
0.159 13.77 25.63 26.49 27.10 
0.192 13.27 25.13 25.99 26.60 
0.226 12.84 24.70 25.56 26.17 
0.262 12.46 24.32 25.18 25.79 
0.297 12.13 23.98 24.84 25.46 
0.332 11.84 23.69 24.55 25.17 
0.367 11.57 23.43 24.29 24.90 
0.402 11.34 23.19 24.06 24.67 
0.435 11.13 22.98 23.84 24.46 
0.468 10.94 22.79 23.65 24.27 
0.499 10.77 22.63 23.49 24.10 
0.529 10.62 22.47 23.34 23.95 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 

----Total Cost---
Near Medium Far 

28.99 31.27 34.01 
26.99 28.42 29.88 
26.13 27.35 28.51 
25.51 26.65 27.67 
25.01 26.10 27.05 
24.58 25.64 26.55 
24.22 25.26 26.14 
23.91 24.93 25.79 
23.63 24.64 25.48 
23.39 24.39 25.21 
23.17 24.16 24.97 
22.97 23.96 24.76 
22.79 23.78 24.57 
22.64 23.61 24.41 



RAM Data Development for Uncommercial Good site: FMU E 1. 

Age Volume Stem DensHy log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) (N/ha) (m3/log) (S/m3) Near Medium Far Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 0.0 O. 0.0 
5 0.2 4. 0.055 16.56 28.41 29.28 29.89 307.31 513.56 820.48 
6 2.1 22. 0.093 15.17 27.02 27.88 28.50 58.31 82.22 117.20 
7 3.8 32. 0.120 14.51 26.37 27.23 27.84 43.20 56.46 75.57 
8 5.4 38. 0.144 14.04 25.89 26.75 27.37 37.66 47.19 60.73 
9 20.7 231. 0.089 15.28 27.14 28.00 28.61 30.24 33.39 37.41 

10 36.8 359. 0.102 14.92 26.78 27.64 28.25 28.53 30.67 33.20 
11 52.4 453. 0.116 14.60 26.46 27.32 27.93 27.68 29.44 31.40 
12 67.7 526. 0.129 14.32 26.18 27.04 27.65 27.13 28.68 30.34 
13 82.2 582. 0.141 14.08 25.93 26.79 27.41 26.71 28.15 29.62 
14 100.3 693. 0.145 14.01 25.87 26.73 27.35 26.51 27.84 29.16 
15 120.1 799. 0.150 13.92 25.17 26.63 27.25 26.31 27.56 28.76 
16 139.4 882. 0.158 13.78 25.64 26.50 27. 11 26.10 27.30 28.42 
17 158.0 947. 0.167 13.64 25.50 26.36 26.98 25.91 27.07 28.13 
18 175.3 1001. 0.175 13.52 25.37 26.23 26.85 25.74 26.87 27.88 

!I 

B 
~ 
'15 Haul Costs (S/m3) 
~ Near: 8.68 
i! Medium: 9.54 .. 

Far: 10.15 > 
<i 

::I 
Development Costs (S/ha) 

Near: 64.15 
Medium: 111.39 
Far : 181. 84 

The subtotal column Includes all costs except development costs. 
The total column includes development costs expressed on a per cubic metre basiS. 



RAM Data Development for Uncommercial Medium site: FMU El. 

Age Volume Stem Density log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) (N!ha) (m3/1og) ($!m3) Near Medium Far Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 0.0 O. 0.0 
5 0.2 4. 0.055 16.56 28.41 29.28 29.89 307.31 513.56 820.48 
6 2. 1 22. 0.093 15. 17 27.02 27.88 28.50 58.31 82.22 117.20 
7 3.8 32. 0.120 14.51 26.37 27.23 27.84 43.20 56.46 75.57 
8 5.4 38. 0.144 14.04 25.89 26.75 27.37 37.66 47.19 60.73 
9 20.7 231. 0.089 15.28 27.14 28.00 28.61 30.24 33.39 37.41 

10 36.8 359. 0.102 14.92 26.78 27.64 28.25 28.53 30.67 33.20 
11 52.4 453. 0.116 14.60 26.46 27.32 27.93 27.68 29.44 31.40 
12 67.7 526. 0.129 14.32 26.18 27.04 27.65 27.13 28.68 30.34 
13 82.2 582. 0.141 14.08 25.93 26.79 27.41 26.71 28.15 29.62 
14 100.3 693. 0.145 14.01 25.87 26.73 27.35 26.51 27.84 29.16 
15 120.1 799. 0.150 13.92 25.T1 26.63 27.25 26.31 27.56 28.76 
16 139.4 882. 0.158 13.78 25.64 26.50 27.11 26.10 27.30 28.42 
17 158.0 947. 0.167 13.64 25.50 26.36 26.98 25.91 27.07 28.13 
18 175.3 1001. 0.175 13.52 25.37 26.23 26.85 25.74 26.87 27.88 

:J .. 
.8 
"< 
'15 Haul Cpsts ($/m3) 
~ Near: 8.68 
r! Medium: 9.54 
u Far: 10.15 > ;; 

;:J 
Development Costs ($!ha) 

Near: 64.15 
Medium: 111.39 
Far : 181.84 

The subtotal column includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 



RAM Data Development for Uncommercial Fair site: FMU E 1 . 

Woodlands Cost ---Subtotal Cost----
(S/m3) Near Medium Far 

16.56 28.41 29.28 29.89 
15.17 27.02 27.88 28.50 
14.51 26.37 27.23 27.84 
14.04 25.89 26.75 27.37 
15.28 27.14 28.00 28.61 
14.92 26.78 27.64 28.25 
14.60 26.46 27.32 27.93 
14.32 26.18 27.04 27.65 
14.08 25.93 26.79 27.41 
14.01 25.87 26.73 27.35 
13.92 25.77 26.63 27.25 
13.78 25.64 26.50 27.11 
13.64 25.50 26.36 26.98 
13.52 25.37 26.23 26.85 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 

----Total Cost---
Near Medium Far 

307.31 513.56 820.48 
58.31 82.22 117.20 
43.20 56.46 75.57 
37.66 47.19 60.73 
30.24 33.39 37.41 
28.53 30.67 33.20 
27.68 29.44 31.40 
27.13 28.68 30.34 
26.71 28.15 29.62 
26.51 27.84 29.16 
26.31 27.56 28.76 
26.10 27.30 28.42 
25.91 27.07 28.13 
25.74 26.87 27.88 



RAM Data Development for White Spruce Medium site: FMU R4. 

Age Volume Stem Density Log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) (AI/ha) (m3/1og) ($/m3) Near Medium Far Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 0.0 O. 0.0 
5 0.8 18. 0.046 17 .04 29.59 30.26 30.61 157.43 201.28 317.05 
6 25.8 220. 0.117 14.57 27.12 27.79 28.14 31.09 33.10 37.04 
7 73.2 471. 0.156 13.83 26.38 27.05 27.40 2.7.77 28.92 30.53 
8 118.1 567. 0.208 13.06 25.61 26.29 26.64 26.48 27.44 28.58 
9 159.4 610. 0.262 12.46 25.01 25.69 26.04 25.65 26.55 27.48 

10 197.2 626. 0.315 11.97 24.52 25.20 25.55 25.04 25.89 26.71 
11 230.9 628. 0.368 11. 57 24.12 24.79 25.14 24.56 25.39 26.14 
12 261.1 624. 0.419 11.23 23.78 24.45 24.80 24.17 24.98 25.68 
13 288.1 616. 0.468 10.94 23.49 24.16 24.51 23.84 24.64 25.31 
14 312.2 606. 0.515 10.69 23.24 23.91 24.26 23.56 24.35 24.99 
15 333.5 596. 0.560 10.47 23.02 23.69 24.04 23.32 24.10 24.73 
16 352.5 585. 0.603 10.28 22.82 23.50 23.85 23.11 23.89 24.50 
17 369.8 576. 0.643 10.11 22.66 23.33 23.68 22.93 23.70 24.30 
18 385.3 567. 0.680 9.96 22.51 23.18 23.53 22.77 23.54 24.13 

l! 
j 
:( 

~ Haul Costs ($/m3) 
~ Near: 9.37 
E MedIum: 10.04 .. 

Far: 10.39 > a 
::> 

Development Costs ($/ha) 
Near: 102.28 
Medium: 136.82 
Far : 229.15 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 
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RAM Data Development for White Spruce Fair 

Age Volume Stem Dens I ty 
(Decades) (m3/ha) 

1 0.0 
2 0.0 
3 0.0 
4 0.0 
5 0.0 
6 0.0 
7 0.0 
8 6.7 
9 28.0 

10 56.8 
11 84.4 
12 110.9 
13 136.4 
14 160.5 
15 183.2 
16 203.8 
17 223.0 
18 241.6 

Haul Costs (S/m3) 
Near: 9.37 
Medium: 10.04 
Far: 10.39 

Development Costs (S/ha) 
Near: 102.28 
Medium: 136.82 
Far : 229.15 

(Allha) 

o. 
o. 
o. 
o. 
o. 
o. 
o. 

91. 
277. 
425. 
509. 
561. 
593. 
612. 
623. 
628. 
629. 
628. 

log Size 
(m3/10g) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.074 
0.101 
0.134 
0.166 
0.198 
0.230 
0.262 
0.294 
0.325 
0.355 
0.385 

sHe: FMU R4. 

Woodlands Cost ---Subtotal Cost----
(S/m3) Near Medium Far 

15.79 28.34 29.01 29.36 
14.96 27.51 28.18 28.53 
14.22 26.77 27.45 27.80 
13.66 26.21 26.88 27.23 
13.20 25.75 26.42 26.77 
12.80 25.35 26.03 26.38 
12.46 25.01 25.68 26.03 
12.16 24.71 25.38 25.73 
11.90 24.45 25.12 25.47 
11.67 24.22 24.89 25.24 
11.45 24.00 24.67 25.02 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 

----Total Cost---
Near Medium Far 

43.60 49.43 63.56 
31.16 33.07 36.12 
28.57 29.86 31.84 
27.42 28.50 29.95 
26.67 21.66 28.84 
26.10 27.03 28.06 
25.64 26.53 27.46 
25.26 26.13 26.98 
24.95 25.79 26.60 
24.67 25.50 26.27 
24.42 25.24 25.97 



RAM Data Development for Black Spruce Good sHe: FMU R4. 

Age Volume Stem DensHy log Size Woodlands Cost ---Subtotal Cost----
(Decades) (m3/ha) (Nlha) (m3/10g) (S/m3) Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 0.0 O. 0.0 
5 3.1 58. 0.054 16.61 29.16 29.83 30.18 
6 31.2 359. 0.087 15.35 27.90 28.57 28.93 
7 80.4 738. 0.109 14.76 27.31 27.98 28.34 
8 127.1 957. 0.133 14.24 26.79 27.47 27.82 
9 170.8 1093. 0.156 13.82 26.36 27.04 27.39 

10 211.5 1176. 0.180 13.44 25.99 26.67 27.02 
11 249.0 1223. 0.204 13.12 25.67 26.34 26.70 
12 283.0 1248. 0.227 12.84 25.39 26.00 26.41 
13 313.7 1257. 0.250 12.59 25.14 25.81 26.16 
14 341.3 1256. 0.272 12.36 24.91 25.59 25.94 
15 366.6 1248. 0.294 12.16 24.71 25.38 25.73 
16 390.0 1236. 0.316 11.97 24.52 25.19 25.55 
17 411.3 1219. 0.337 1 t .80 24.35 25.02 25.37 
18 430.5 1195. 0.360 11.62 24.17 24.85 25.20 

t! 
.8 
< 
~ Haul Costs (S/m3) 
~ Near: 9.37 
i: Medium: 10.04 .. Far: 10.39 > a 

::> 
Development Costs (S/ha) 

Near: 102.28 
Medium: 136.82 
Far : 229.15 

The subtotal column Includes all costs except development costs. 
The total column 1ncludes development costs expressed on a per cubic metre basis. 

----Total Cost---
Near Medium Far 

62.15 73 . 96 104. 10 
31. 18 32.96 36.26 
28.58 29.69 3i. 19 
27.60 28.54 29.62 
26.96 27.84 28.73 
26.48 27.32 28.10 
26.08 26.89 27.62 
25.75 26.54 27.22 
25.46 26.25 26.89 
25.21 25.99 26.61 
24.99 25.75 26.36 
24.78 25.55 26.13 
24.59 25.35 25.93 
24.41 25.17 25.73 



RAM Data Development for Black Spruce Medium site: FMU R4. 

Age Volume Stem Density log Size Woodlands Cost ---Subtotal Cost----
(Decades) (m3/ha) (AI/ha) (m3/1og) (S/m3) Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 0.0 O. 0.0 
5 0.0 O. 0.0 
6 0.0 O. 0.0 
7 0.0 O. 0.0 
8 0.0 O. 0.0 
9 12.3 171. 0.072 15.84 28.39 29.07 29.42 

10 37.9 455. 0.083 15.47 28.02 28.69 29.04 
11 64.0 652. 0.098 15.03 27.58 28.25 28.61 
12 89.7 800. 0.112 14.69 27.24 27.91 28.26 
13 114.5 916. 0.125 14.40 26.95 21.62 27.91 
14 138.5 1005. 0.138 14.14 26.69 27.37 27.72 
15 161.8 1015. 0.151 13.91 26.46 21.13 27.49 
16 184.3 1129. 0.163 13.10 26.25 26.92 21.27 
11 205.8 1110. 0.116 13.50 26.05 26.13 21.08 
18 226.2 1200. 0.189 13.32 25.81 26.55 26.90 

l! .. 
.8 
< 
15 Haul Costs (S/m3) 
~ Near: 9.31 
E Medium: 10.04 .. 

Far: 10.39 > ;; 
::J 

Development Costs (S/ha) 
Near: 102.28 
Medium: 136.82 
Far : 229.15 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 

----Total Cost---
Near Medium Far 

36.69 40.16 48.00 
30.72 32.31 35.09 
29.18 30.39 32.18 
28.38 29.44 30.82 
27.84 28.82 29.97 
27.43 28.35 29.37 
21.09 27.98 28.90 
26.80 27.67 28.52 
26.55 21.39 28.19 
26.32 21.15 27.91 



RAM Data Development for Mlxedwood Good sIte: FMU R4. 

Age Volume Stem DensHy Log SIze Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) ("/ha) (m3/10g) (S/m3) Near MedIum Far Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 0.0 O. 0.0 
5 14.4 98. 0.148 13.95 26.50 27.18 27.53 33.58 36.65 43.39 
6 58.9 264. 0.223 12.88 25.43 26.10 26.46 27.17 28.43 30.35 
7 114.5 352. 0.326 11.89 24.44 25.11 25.46 25.33 26.31 27.46 
8 162.2 377. 0.431 11.16 23.70 24.38 24.73 24.34 25.22 26.14 
9 202.8 386. 0.525 10.64 23.18 23.86 24.21 23.69 24.53 25.34 

10 237.0 391. 6.607 10.26 22.81 23.48 23.83 23.24 24.06 24.80 
11 265.8 393. 0.676 9.97 22.52 23.20 23.55 22.91 23.71 24.41 
12 290.2 395. 0.735 9.75 22.30 22.98 23.33 22.66 23.45 24.12 
13 311.5 397. 0.786 9.58 22.13 22.80 23.15 22.46 23.24 23.89 
14 329.9 398. 0.829 9.44 21.99 22.66 23.01 22.30 23.08 23.71 
15 345.7 400. 0.865 9.33 21.87 22.55 22.90 22.17 22.94 23,56 
16 359.6 401. 0.897 9.23 21.78 22.46 22.81 22.07 22.84 23.44 
17 371.7 403. 0.923 9.16 21.70 22.38 22.73 21.98 22.75 23.35 
18 381.7 404. 0.946 9.09 21.64 22.32 22.67 21.91 22.67 23.27 

l! 
.8 
< 
'l5 Haul Costs (S/m3) 
~ Near: 9.37 
i! Medium: 10.04 .. Far: 10.39 > ;; 

::> 
Development Costs (S/ha) 

Near: 102.28 
Medium: 136.82 
Far : 229.15 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 



R.M Data Development for Mlxedwood Medium site: FMU R4. 

Age Volume Stem Density log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Detades) (m3/he) ("/ha) (m3/log) (S/m3) Near Medium Far Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 0.0 O. 0.0 
5 0.0 O. 0.0 
6 0.0 O. 0.0 
7 17 .0 108. 0.157 13.80 26.35 27.02 27.37 32.37 35.07 40.86 
8 54.2 266. 0.204 13. 11 25.66 26.34 26.69 27.55 28.86 30.91 
9 92.6 335. 0.277 12.32 24.86 25.54 25.89 25.97 27.02 28.37 

10 126.8 363. 0.350 11.70 24.25 24.92 25.28 25.06 26.00 27.08 
11 157.3 376. 0.418 11.23 23.78 24.46 24.81 24.43 25.33 26.26 
12 184.3 384. 0.481 10.87 23.42 24.09 24.44 23.97 24.83 25.69 
13 208.2 388. 0.537 10.58 23.12 23.80 24.15 23.62 24.46 25.25 
14 229.5 390. 0.588 10.34 22.89 23.56 23.91 23.33 24.16 24.91 
15 247.8 392. 0.633 10.15 22.70 23.31 23.12 23.11 23.92 24.65 
16 264.0 393. 0.672 9.99 22.54 23.21 23.56 22.93 23.73 24.43 
17 279.0 395. 0.707 9.86 22.40 23.08 23.43 22.77 23.51 24.25 
18 292.4 396. 0.739 9.74 22.29 22.96 23.31 22.64 23.43 24.10 

!! 
j 
"< 
~ Haul Costs (S/m3) 
~ Near: 9.37 
t! Medium: 10.04 
u Far: 10.39 > 
ii 
;J 

Development Costs (S/ha) 
Near: 102.28 
Medium: 136.82 
Far : 229.15 

The subtotal column includes all costs except development costs. 
The total column includes development costs expressed on a per cubic metre basis. 



RAM Data Development for Mlxedwood fair site: fMU R4. 

Age Volume Stem Density log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) (of/ha) (m3/log) (S/m3) Near Medium far Near Medium far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 0.0 O. 0.0 
5 0.0 O. 0.0 
6 0.0 O. 0.0 
7 0.0 O. 0.0 
8 0.0 O. 0.0 
9 5.8 49. 0.119 14.53 27.07 27.75 28.10 44.59 51. 18 67.34 

10 26.1 170. 0.154 13.85 26.40 27.08 27.43 30.32 32.31, 36.20 
11 54.0 273. 0.198 13.19 25.74 26.42 26.77 27.64 28.95 31.01 
12 80.1 322. 0.249 12.59 25.14 25.82 26.17 26.42 27.53 29.03 
13 104.1 348. 0.299 12. 11 24.66 25.34 25.69 25.64 26.65 27.89 
14 126.3 364. 0.347 11.72 24.27 24.94 25.29 25.08 26.03 27. 11 
15 146.6 373. 0.393 11.40 23.94 24.62 24.97 24.64 25.55 26.53 
16 165.3 379. 0.436 11 . 12 23.67 24.35 24.70 24.29 25.17 26.08 
17 182.5 383. 0.477 10.89 23.44 24.11 24.46 24.00 24.86 25.72 
18 198.4 386. 0.514 10.69 23.24 23.92 24.27 23.76 24.61 25,42 

!! 
0-

.8 

.: 
'Is Haul Costs (S/m3) 
!' Near: 9.37 
i! Medium: 10.04 .. 

far: 10.39 > 
'OJ 
:J 

Development Costs (S/ha) 
Near: 102.28 
Medium: 136.82 
far : 229.15 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basis. 



RAM Data Development for Pine Good si te: FMU R4. 

Age Volume Stem Dens tty Log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) (N/ha) (m3/log) ($/m3) Near Medium Far Near Medium Far 

1 0.0 o. 0.0 
2 0.0 o. 0.0 
3 0.0 o. 0.0 
4 28.0 251. 0.109 14.16 21.31 21.98 28.34 30.96 32.81 36.52 
5 93.1 666. 0.141 14.09 26.64 21.31 21.66 21.73 28.17 30.11 
6 165.1 864. 0.191 13.29 25.83 26.51 26.86 26.45 21.34 28.25 
1 228.2 909. 0.251 12.51 25.12 25.80 26.15 25.57 26.40 21.15 
8 282.5 889. 0.318 11.95 24.50 25.18 25.53 24.86 25.66 26.34 
9 328.8 846. 0.389 11.42 23.97 24.65 25.00 24.28 25.06 25.69 

10 367.8 791. 0.461 10.91 23.52 24.20 24.55 23.80 24.57 25.11 
11 400.1 751. 0.533 10.60 23.15 23.82 24.11 23.40 24.16 24.14 
12 428.0 105. 0.601 10.26 22.80 23.48 23.83 23.04 23.80 24.31 
13 452.6 661. 0.685 9.94 22.49 23.16 23.51 22.11 23.46 24.02 
14 413.9 623. 0.761 9.66 22.21 22.89 23.24 22.43 23.18 23.12 
15 492.4 592. 0.832 9.43 21.98 22.65 23.00 22.18 22.93 23.41 
16 508.6 565. 0.901 9.22 21.77 22.44 22.19 21.97 22.11 23.24 
17 522.9 542. 0.966 9.04 21.59 ~2.26 22.61 21.78 22.52 23.05 
18 535.7 522. 1.027 8.88 21.43 22.10 22.45 21.62 22.36 22.88 

2 
.8 
"< 
'?s Haul Costs (S/m3) 
~ Near: 9.37 
S Medium: 10.04 .. Far: 10.39 > ;; 

;:> 
Development Costs (S/ha) 

Near: 102.28 
Medium: 136.82 
Far : 229.15 

The subtotal column includes all costs except development costs. 
The total column includes development costs expressed on a per cubic metre basis. 



RAM Data Development for Pine 

Age Volume Stem Dens i ty 

!! 
.8 
< 

(Decades) 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

(m3/ha) 

0.0 
0.0 
0.0 
0.0 

16.6 
58.1 

105.9 
149.5 
188.4 
223.0 
253.1 
280.5 
304.3 
325.1 
344.8 
362.0 
377.5 
391.4 

~ Haul Costs (S/m3) 
~ Near: 9.37 
t Medium: 10.04 
.~ Far: 10.39 
c 
::J 

Development Costs (S/ha) 
Near: 102.28 
Medium: 136.82 
Far ; 229.15 

(N/ha) 

O. 
O. 
O. 
O. 

180. 
508. 
133. 
849. 
900. 
914. 
908. 
892. 
871. 
848. 
825. 
802. 
781. 
762. 

Medium site: FMU R4. 

log Size Woodlands Cost ---Subtotal Cost---
(m3/log) (S/m3) Near Medium Far 

0.0 
0.0 
0.0 
0.0 
0.092 15.20 21.75 28.42 28.11 
0.115 14.63 27.18 27.85 28.20 
0.145 14.02 26.51 21.24 27.59 
0.116 13.50 26.05 26.72 27.07 
0.209 13.05 25.60 26.21 26.62 
0.244 12.64 25.19 25.87 26.22 
0.280 12.29 24.84 25.51 25.86 
0.315 11.98 24.53 25.20 25.55 
0.350 11.70 24.25 24.93 25.28 
0.384 11.45 24.00 24.68 25.03 
0.418 11.23 23.78 24.46 24.81 
0.451 11.03 23.58 24.26 24.61 
0.483 10.85 23.40 24.08 24.43 
0.514 10.69 23.24 23.92 24.27 

The subtotal column includes all costs except dev~lopment costs. 
The total column includes development costs expressed on a per cubic metre basis. 

----Total Cost---
Near Medium Far 

33.91 36.61 42.59 
28.94 30.21 32.15 
27.53 28.53 29.16 
26.13 27.64 28.61 
26.14 27.00 21.84 
25.65 26.48 21.25 
25.24 26.05 26.77 
24.89 25.69 26.37 
24.59 25.38 26.03 
24.32 25.10 25.73 
24.08 24.85 25.47 
23.86 24.63 25.24 
23.67 24.44 25.04 
23.50 24.27 24.85 



RAM Data Development for Pine Fair site: FMU R4. 

Age Volume Stem Dens Ity Log Size Woodlands Cost ---Subtotal Cost----
(Decades) (m3/ha) (N/ha) (m3/1og) (S/m3) Near Medium Far 

1 0.0 O. 0.0 
2 0.0 O. 0.0 
3 0.0 O. 0.0 
4 0.0 O. 0.0 
5 0.0 O. 0.0 
6 0.0 O. 0.0 
7 8.5 110. 0.011 15.66 28.21 28.88 29.23 
8 31.4 335. 0.094 15.16 21.70 28.38 28.13 
9 59.3 529. 0.112 14.69 21.24 27.91 28.26 

10 85.2 662. 0.129 14.32 26.81 21.54 21.90 
11 109.4 154. 0.145 14.01 26.56 21.23 27.58 
12 131.6 811. 0.161 13.13 26.28 26.96 21.31 
13 151.9 859. 0.177 13.49 26.04 26.11 21.01 
14 110.5 887. 0.192 13.27 25.82 26.49 26.84 
15 187.4 903. 0.208 13.07 25.62 26.29 26.64 
16 202.9 912. 0.223 12.89 25.44 26.11 26.46 
11 216.8 916. 0.231 12.72 25.27 25.95 26.30 
18 229.5 915. 0.251 12.51 25.12 25.80 26.15 

, 
.8 
"< 
'l5 Haul Costs (S/m3) 
~ Near: 9.37 
r! Medium: 10.04 .. Far: 10.39 > 
C 

::> 
Development Costs (S/ha) 

Near: 102.28 
Medium: 136.82 
Far : 229.15 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basiS. 

----Total Cost---
Near Medium Far 

40.28 45.04 56.29 
30.96 32.14 36.03 
28.96 30.22 32.13 
28.01 29.15 30.58 
21.49 28.48 29.68 
21.06 28.00 29.05 
26.11 21.61 28.51 
26.42 27.30 28.19 
26.16 21.02 21.87 
25.94 26.19 21.59 
25.75 26.58 21.36 
25.57 26.39 27.15 



RAM Data Development for Uncommercial Good site: FMU R4. 

Age Volume Stem Density log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) (M/ha) (m3/10g) ($/m3 ) Near Medium Far Near Medium Far 

1 0.0 o. 0.0 
2 0.0 o. 0.0 
3 0.0 o. 0.0 
4 0.0 o. 0.0 
5 0.3 5. 0.055 16.56 29. 11 29.79 30.14 407.91 536.52 878.84 
6 2.7 31. 0.087 15.35 27.90 28.57 28.92 66.06 79.62 114.43 
7 6.9 63. 0.109 14.76 27.31 27.99 28.34 42.15 47.84 61.59 
8 10.9 82. 0.133 14.24 26.79 27.47 27.82 36.18 40.03 48.86 
9 24.9 235. 0.106 14.84 27.39 28.07 28.42 31.51 33.57 37.64 

10 49.5 478. 0.104 14.89 27.44 28.12 28.47 29.51 30.88 33.10 
11 74.4 645. 0.115 14.61 27.16 27.83 28.18 28.53 29.67 31.26 
12 98.6 710. 0.128 14.34 26.89 27.56 27.91 27·.92 28.95 30.24 
13 121. 8 866. 0.141 14.09 26.64 27.32 27.67 27.48 28.44 29.55 
14 144.5 947. 0.152 13.88 26.43 27.10 27.45 27.14 28.05 29.04 
15 167.0 1019. 0.164 13.69 26.24 26.91 27.26 26.85 27.73 28.64 
16 188.9 1076. 0.175 13.51 26.06 26.73 27.09 26.60 27.46 28.30 
17 209.8 1120. 0.187 13.34 25.89 26.56 26.91 26.38 27.21 28.01 
18 229.7 1152. 0.199 13.18 25.73 26.40 26.75 26.17 27.00 27.75 

l! 
.8 
< 
~ Haul Costs ($/m3) 
~ Near: 9.37 
.~ Medium: 10.04 
u Far: 10.39 :> 
c; 

::> 
Development Costs ($/ha) 

Near: 102.28 
Medium: 136.82 
Far : 229.15 

The subtotal column includes all costs except development costs. 
The total column includes development costs expressed on a per cubic metre basis. 



RAM Data Development for Uncommercial Medium site: FMU R4. 

Age Volume Stem Density log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) (N/ha) (m3/1og) ($/m3) Near Medium Far Near Medium Far 

1 0.0 o. 0.0 
2 0.0 o. 0.0 
3 0.0 o. 0.0 
4 0.0 o. 0.0 
5 0.3 5. 0.055 16.56 29.11 29.79 30.14 407.91 536.52 878.84 
6 2.7 31. 0.087 15.35 27.90 28.57 28.92 66.06 79.62 114.43 
7 6.9 63. 0.109 14.76 27.31 27.99 28.34 42.15 47.84 61.59 
8 10.9 82. 0.133 14.24 26.79 27.47 27.82 36.18 40.03 48.86 
9 24.9 235. 0.106 14.84 27.39 28.07 28.42 31.51 33.57 37.64 

10 49.5 478. 0.104 14.89 27.44 28.12 28.47 29.51 30.88 33.10 
1 1 74.4 645. 0.115 14.61 27.16 27.83 28.18 28.53 29.67 31.26 
12 98.6 770. 0.128 14.34 26.89 27.56 27.91 27.92 28.95 30.24 
13 121.8 866. 0.141 14.09 26.64 27.32 27.67 27.48 28.44 29.55 
14 144.5 947. 0.152 13.88 26.43 27.10 27.45 27.14 28.05 29.04 
15 167.0 1019. 0.164 13.69 26.24 26.91 27.26 26.85 27.73 28.64 
16 188.9 1076. 0.175 13.51 26.06 26.73 27.09 26.60 27.46 28.30 
17 209.8 1120. 0.187 13.34 25.89 26.56 26.91 26.38 27.21 28.01 
18 229.7 1152. 0.199 13.18 25.73 26.40 26.75 26.17 27.00 27.75 

i! 
.8 
< 
"l5 Haul Costs ($/m3) 
~ Near: 9.37 
r! Medium: 10.04 
u 

Far: 10.39 > 
Ci 

::> 
Development Costs ($/ha) 

Near: 102.28 
Medium: 136.82 
Far : 229.15 

The subtotal column includes all costs except d9velopment costs. 
The total column includes development costs expressed on a per cubic metre basis. 



RAM Data Development for Uncommercial Fair site: FMU R4. 

Age Volume Stem Density Log Size Woodlands Cost ---Subtotal Cost---- ----Total Cost----
(Decades) (m3/ha) (N/ha) (m3/1og) (S/m3) Near Medium Far Near Medium Far 

1 0.0 o. 0.0 
2 0.0 o. 0.0 
3 0.0 o. 0.0 
4 0.0 o. 0.0 
5 0.3 5. 0.055 16.56 29.11 29.79 30.14 407.91 536.52 878.84 
6 2.7 3t. 0.087 15.35 27.90 28.57 28.92 66.06 79.62 114.43 
7 6.9 63. 0.109 14.76 27.31 27.99 28.34 42.15 47.84 61.59 
8 10.9 82. 0.133 14.24 26.79 27.47 27.82 36.18 40.03 48.86 
9 24.9 235. 0.106 14.84 27.39 28.07 28.42 31.51 33.57 37.64 

10 49.5 478. 0.104 14.89 27.44 28.12 28.47 29.51 30.88 33.10 
11 74.4 645. 0.115 14.61 27.16 27.83 28.18 28.53 29.67 31.26 
12 98.6 770. 0.128 14.34 26.89 27.56 27.91 27.92 28.95 30.24 
13 121.8 866. 0.141 14.09 26.64 27.32 27.67 27.48 28.44 29.55 
14 144.5 947. 0.152 13.88 26.43 27.10 27.45 27.14 28.05 29.04 
15 167.0 1019. 0.164 13.69 26.24 26.91 27.26 2.6.85 27.73 28.64 
16 188.9 1076. 0.175 13.51 26.06 26.73 27.09 26.60 27.46 28.30 
17 209.8 1120. 0.187 13.34 25.89 26.56 26.91 26.38 27.21 28.01 
18 229.7 1152. 0.199 13.18 25.73 26.40 26.75 26.17 27.00 27.75 

!! 
j 
":( 

15 Haul Costs (S/m3) 
~ Near: 9.37 
"i! Medium: 10.04 .. far: 10.39 > ;:; 
::> 

Development Costs (S/ha) 
Near: 102.28 
Medium: 136.82 
far : 229. 15 

The subtotal column Includes all costs except development costs. 
The total column Includes development costs expressed on a per cubic metre basts. 
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LEVEL 1.1.1 (DEC 81) VS FORTRAN DATE: APR 08, 1987 T I ME: 1 1 : 3 1 : 4 1 

OPTIONS IN EFFECT: NOLIST NOMAP NOXREF NOGOSTMT NODECK SOURCE TERM OBJECT FIXED 
OPTIMIZE(O) LANGLVL(77) NOFIPS FLAG(I) NAME(MAIN ) LINECDUNI(60) 

ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 

ISN 
ISN 
ISN 
ISN 

ISN 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
1 1 

12 

*. * 1 ........ 2 .. .3... . .4. 5. .. . 6 

1. • ........................ * ................................................... . 
2. RAMPACC.MOD 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20 . 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48 
49. 
50. 
51 
52 
53. 

• A FORTRAN-77 PROGRAM WHICH MODIFIES A liMBER RAM GENERATED 
* MATRIX TO ALLOW INCORPORATION OF PERIODIC AVERAGE COST * 
* CONSTRAINTS (HENCE RAMPACC). 

* 
* 
* 
* 
* 

WRITTEN BY GLENN FARROW (SEPTEMBER 1986) * 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• * •••••• ~* ••• *~ 

C 
C 
C 

VARIABLE LIST 

C PERIOD: NUMBER OF PERIODS FOR WHICH AVERAGE COST IS 
CONSTRAINED C 

C DEC: DECADE (INTEGER) 
C DECADE: DECADE (CHARACTER) 
C LOWCOS: LOWER AVERAGE COST CONSTRAINT (AN ARRAY) 
C UPCOS: UPPER AVERAGE COST CONSTRAINT (AN ARRAY) 

COEFFICIENTS FOR "COLUMNS" SECTION OF RAM MATRIX 
VARIABLE INTO WHICH INPUT LINES ARE READ 

C COEFF: 
CLINE: 
C CHEK?: FOR CHECKING ATTRIBUTES OF LINES 
C COLUMN: CONTAINS COLUMN (ACTIVITY) NAME 
C TEST: CONTAINS ALPHA DECADE CODES 
C P: ARRAY CONTAINING ALPHA DECADE CODES 

ROW NAME CROW: 
C 

C 

INTEGER PERIOD,DEC 
REAL LOWCOS(35),UPCOS(35) 
REAL COEFF 
CHARACTER LINE*40,CHEK*3,COLUMN'6,TEST>26,CHEK5*2 
CHARACTER P(26)*I,ROW*7,D'I,DEC2" 
CHARACTER DECAOE*I,CHEK2*7,CHEK3'6,CHEK4*4 
TEST='ABCDEFGHIJKLMNOPQRSTUVWXYZ' 

C THE NUMBER OF CONSTRAINED PERIOOS (PERIOD) AND THE 
C PERIOOIC LOWER AND UPPER COST CONSTRAINTS ARE READ 
C FROM THE USERCONTROL FILE (UNIT 4). 
C 

C 

READ(4,1) PERIOD 
DO 52 I=I,PERIOD 

READ(4,2) LOWCOS(I),UPCOS(I) 
52 CONTINUE 

C ALPHA CHARACTERS ARE READ INTO T'IE ARRAY "PH THIS 
C IS DONE TO ALLOW THE RAMPACC VARIABLE NAMING CONVENTION 
C TO BE CONSITENT WITH RAM CONVfNTJONS 
C 

C 
C 

READ(TEST,28) (P(J),I=I,26) 

THE -LPIN IS CHECKEO FOR THE TITLE LINE AND TITLE 

PAGE: 

NOTEST SEQ 

.7. • . .8. !'l . 
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LEVEL 1.1.1 (DEC 

ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 

ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 

ISN 
ISN 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

52 
53 

81) 

54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77 . 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 

100. 
101. 
102. 
103. 
104 
105. 
106. 
107. 
108. 
109. 

VS FORTRAN DATE: APR 08. 1987 T I ME: 1 1 : 3 1 : <1 1 

• 1. .2 .. . . . 3 . .t. . . 5 ... 6 .. 

C OF THE ROWS SECTION. AND THE PROGRAM IS HALTED WITH 
C SUITABLE ERROR MESSAGES IF THE SECTIONS ARE NOT FOUND. 
C 

C 

READ( 5.3 )L1NE 
READ(LINE.4)CHEK4 
IF(CHEK4.NE. 'NAME') THEN 

WRITE(6.29) 'MISSING TITLE' 
GOTO 500 

ELSE 
WRITE(6.3) LINE 

ENDIF 
READ(5.3) LINE 
RfAD(LINE.4) CHEK4 
IF(CHEK4.NE. 'ROWS') THEN 

WRITE(6.30) 'MISSING ROWS SECTION' 
GOTO 500 

ELSE 
WR IT E ( 6 . 3) LI NE 

ENDIF 

C THE ROWS SECTION IS REPRODUCED WITH THE ADDITION OF ROWS TO 
C SUM PERIODIC TOTAL COSTS (PAC). CREATED BY DUPLICATING RAM 
C PERIODIC TOTAL COST CONSTRAINT ROWS (PCT) AND CHANGING THE 
C SIGN TO "E". THE TOTAL COST ROWS WERE DUPLICATED RATHER 
C THAN MODIFIED SO THAT BOTH AVERAGE AND TOTAL COST COULD BE 
C CONSTRAINED. 
C 

C 

100 READ(5.3) LINE 
READ(LINE.31) CHEK2.CHEK.ROW 
IF(CHEK2.EQ. 'COLUMNS') GOTO 150 
WR IT E ( 6 • 3 ) LI NE 
IF(CHEK.EQ. 'PCT') THEN 

READ(LINE.33) DECADE 
IF(DECADE.LT.' 1') THEN 

DEC=(INDEX(TEST.DECADE»).9 
ELSE 

READ(DECADE.34) DEC 
END IF 
IF(DEC.LE.PERIOD) THEN 

IF(DEC.LE.9) THEN 
WRITE(6.32) 'E'. 'PAC' .DEC 

ELSE 
DEC=DEC-9 
WRITE(6.35) 'E'. 'PAC' .P(DEC) 

ENDIF 
ELSE 
END IF 

ENDIF 
GOTO 100 

150 CONTINUE 

C UPPER AND LOWER COST CONSTRAINT ROWS (LOW.UPP) ARE ADOED 
C FOR EACH CONSTRAINED PERIOD 
C 

DO 175 I=I.PERIOO 
IF (I .LE.9) THEN 

NAME: MAIN PAGE' 2 

.7 . .8. .9 
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LEVEL 1.1.1 (DEC 

ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 

ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 

54 
55 
56 
57 
58 
59 
60 
61 

62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
14 
75 
16 
71 
18 
19 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

81) 

110. 
1 , 1 . 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132 . 
133. 
134. 
135. 
136. 
131. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
141. 
148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
16.<. 
163. 
164. 
165 

VS FORTRAN DATE: APR 08. 1987 T I ME: 1 1 : 3 1 : 4 1 

C 

1. . .. 2 ... .3 .. 

WR I TE ( 6. 10) 'L'.' LOW' . I 
WRITE(6.1O) 'G'. 'UPP'.I 

ELSE 
J=I-9 
WR I TE ( 6. 12) , L ' . 'LOW' . P ( J ) 
WRITE(6.12) 'G'. 'UPP' .PIJ) 

ENDIF 
115 CONT INUE 

4. 5. . .6. 

C THE COLUMNS SECTION IS REPRODUCED WITH THE ADDITION OF 
C TOTAL PERIODIC HARVEST ACTIVITIES (HC?) TO THE UPPER 
C AND LOWER AVERAGE COST CONSTRAINT ROWS (UPP.LOW) WITH 
C THE ·APPROPRIATE COST CONSTRAINT AS THE COEFFICIENT. 
C IN ADDITION ALL ACTIVITIES WITH COEFFICIENTS IN THE 
C TIMBER RAM GENERATEO PERIODIC TOTAL COST CONSTRAINT (PCT) 
C ROWS ARE REPROOUCED WITH THE SAME COEFFICIENTS IN THE 
C PERIODIC AVERAGE COST CONSTRAINTS ROWS (PAC). 
C 

WRITE(6.14) 'COLUMNS' 
O='Z' 

225 READ(5,3) LINE 
READ(LINE,53) CHEK 
IF(CHEK.EQ. 'RHS') GOTO 275 
WR IT E ( 6 , 3) LINE 

250 READ(LINE,15) CHEK5.DECAOE.COLUMN.CHEK.DEC2.ROW.COEFF 
IF(CHEK5.EQ.'HC') THEN 

IF(DECADE.LT. '1')THEN 
I=(INDEX(TEST.OECADE))+9 
IF(I.LE.PERIOD.AND.D.NE.DECADE) THEN 

J=I-9 • 
WRITE(6,20) COLUMN.'UPP' ,P(J).UPCOS(I) 
WRITE(6.20) COLUMN. 'LOW' .P(J).LOWCOS(I) 
D=DECADE 

ENDIF 
ELSE 

READ(DECADE,36) I 
IF(I.LE.PERIOD.AND.D.NE.DECADE) THEN 

WRITE(6,22) COLUMN. 'UPP' .I.UPCOS(I) 
WRITE(6.22) COLUMN. 'LOW' ,I,LOWCOS(I) 
D=OECADE 

ENDIF 
ENDlF 

ELSE IF (CHEK.EQ. 'PCT') THEN 
IF(DEC2.LT. 'I')THEN 

I=(INDEX(TEST,DEC2))+9 
IF(I.LE.PERIOD) THEN 

WRITE(6.31) COLUMN. 'PAC' .DEC2.COEFF 
ENDIF 

ELSE 
READ(DEC2.34) I 
IFIILEPERIOD) THEN 

WRITE(6.37) COLUMN. 'PAC· .OEC2.COEfF 
END IF 

ENDIF 
ENOIF 
GOTO 225 

NAME: MAIN PAGE: 3 
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LEVEL 1 1.1 (DEC 

ISN 

ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 

ISN 

ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 
ISN 

100 

101 
102 
103 
104 
105 
106 
101 
108 
109 
110 
111 
112 

113 

114 
115 
116 
111 
118 
119 
120 
121 
122 
123 
124 
125 
126 
121 
128 
129 
130 
131 
132 
133 
134 
135 
136 
131 
138 
139 
140 
141 
142 
143 

81 ) VS FORTRAN DATE. APR 08, 1981 TIME: 11: 31:.t 1 

• . 1 . 2 ... 3. . .4. 5. . ,,6. 

166. 215 CONT I NUE 
161. C 
168. C TOTAL PERIODIC COST ACTIVITIES ARE ADDED TO THE MATRIX, WITH 
169. C THESE ACTIVITIES SUMMED IN THE PAC ROWS. THESE ACTIVITIES 
110. C ARE ADDED TO THE LOWER AND UPPER CONSTRAINT ROWS ILOW AND UPP) 
111. C TO FORM THE CONSTRAINT. 
112. C 
113. 
114. 
115. 
116. 
111. 
118. 
119. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
181. 
188. 
189. 
190. 
191. 
192. 
193. 
194. 
195. 
196. 
191. 
198. 
199. 
200. 
201. 
202. 
203. 
204. 
205. 
206. 
201. 
208. 
209. 
210. 
211. 
212 
213. 
214. 
215. 
216. 
211. 
218. 
219. 
220. 
221. 

C 

DO 300 I=I.PERIOD 
IF(I.LE.9) THEN 

WR IT E ( 6 . 2 1) , COS' . I • 'UPP , , I , ' - I 0' 
WR I TE ( 6 • 2 I) , COS' , I • 'L OW' , I , ' - I .0' 
WRITE(6,24) 'COS' .1. 'PAC' .1.' -1.0' 

ElSE' 
.) = I - 9 
WRITE (6,23) 'COS'. I . 'upp' ,P (J) • ' - 1 .0' 
WRITE(6.23) 'COS'.I, 'LOW' .P(.), '-1.0' 
WRITE (6.26) 'COS'. I. 'PAC' , P (J I. ' - 1 .0' 

ENDIF 
300 CONTI NUE 

C THE RIGHT HAND SIDE OF THE MATRIX IS REPRODUCED WITH NO 
C MODIFICATION SINCE THE RHS OF ALL ADDED ROWS IS O. 
C 

C 
C 

WRITE(6.55) 'RHS' 

425 REAO(5,3) LINE 
READ(LINE.56) CHEK3 
IF(CHEK3.EQ. 'ENDATA') GOTO 450 
WRITE(6.3) LINE 
GOTO 425 

450 WRITE(6.56) 'ENDATA' 
WRITE(6.54) '$ENDFILE' 

1 FORMAT(I2.A3) 
2 FORMAT(F6.2.F6.2) 
3 FORMAT(A36) 
4 FORMAT(A4) 
5 FORMAT(T2.AI.T5.A3.II, 
6 FORMAT(T2.AI.T5.A4.II, 
1 FORMAT(T2.Al.T5.A3.I2) 
8 FORMAT(T2,AI.T5.A4.I2) 

10 FORMAT(T2.Al.T5.A3.II) 
12 FORMAT(T2.AI,T5,A3.Al) 
14 FORMAT(A1) 
15 FORMAT(T5.A2.Al.T5.A6, TI5,A3.Al.TI5.A5.T25.FI2.61 
16 FORMAT(TI9.Al) 
11 FORMAT(T5.A6.TI5.A3.12.T25.FI2 6) 
18 FORMAT(T5,A6.TI5.A3.II.T25.FI2.61 
19 FORMAT(III 
20 FORMAT(T5.A3.TI5,A3.Al.T27.F6 21 
21 FORMAT(T5.A3.1 I.TI5.A3.ll.T28.A41 
22 FORMAT(T5.A3,TI5.A3.1 I.T27.F6 21 
23 FORMAT(T5,A3.I2.TI5.A3.Al. r28.A~) 
24 FORMAT(T5,A3.ll.TI5,A3.ll. T21.A51 
25 FORMAT(T5.A3.ll.TI5,A3.ll.T27.A51 
26 FORMAT(T5.A3. 12, TI5.A3.Al. T27.A51 

NAME. MAIN PAGE: " 

7. . .'3 .9 



~ 
" .D 

-( 

'5 
?;. 
. ~ 
~ 

" 
;> 

c: 
:"") 

LEVEl 1 1.1 (DEC 811 VS FORTRAN DATE APR 08. 1987 T I ME: 1 1 : 3 1 : 4 1 

'. 1. .2 3 . <1 .. .5 .6 

ISN 144 222. 27 FORMAT(T5.A3.12.T15.A3.I2.T27.A51 
ISN 145 223. 28 FORMAT(26(Al» 
ISN 146 224. 29 FORMAT(A13) 
ISN 147 225 30 FORMAT(A20) 
ISN 148 226. 31 FORMAT(A7.T2.T5.A3.T5.A7) 
ISN 149 227. 32 FORMAT(T2.Al.T5.A3.11) 
ISN 150 228. 33 FORMAT(T8.Al) 
ISN 151 229. 34 FORMAT (I 1) 

ISN 152 230. 35 FORMAT(T2,Al,T5.A3,Al) 
ISN 153 231. 36 FORMAT ( I 1) 
ISN 154 232. a7 FORMAT(T5,A6,TI5.A3,Al,T25.FI2.6) 
ISN 155 233. 50 FORMAT(T15,A8) 
ISN 156 234. 51 FORMAT,A4,T15.A8) 
ISN 157 235. 53 FORMAT(A3) 
ISN 158 236. 54 FORMAT(A8) 
ISN 159 237. 55 FORMAT( A3) 
ISN 160 238. 56 FORMAT(A6) 
ISN 161 239. 57 FORMAT(TI8,Al) 
ISN 162 240. 58 FORMAT(T5.A6,TI5,A4.I2.T25.FI2.6) 
ISN 163 241- 59 FORMAT(T5.A6,TI5.A4,Il.T25.FI2.6) 
ISN 164 242. 500 STOP 
ISN 165 243. END 

·STATISTICS· SOURCE STATEMENTS = 165. PROGRAM SIZE 5136 BYTES, PROGRAM NAME MAIN 

*STATISTICS· NO DIAGNOSTICS GENERATED. 

'***** END OF COMPILATION 1 •• *.+ • 

NAME: MAIN PAnE: 5 

7 .8 .9. 
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LEVEL 1.1.1 IOEC 

OPTIONS IN EFFECT: 

81 , VS FORTRAN DATE: APR 08. 1987 T I ME: 11: 40: 28 

NOLIST NOMAP NOXREF NOGOSTMT NODECK 
OPTIMIZE(O' LANGLVL(11, NOFIPS 

SOURCE 
FLAG( I I 

TERM OBJECT FIXED 
NAMEIMAIN , LINECOUN1(601 

PAGE' 

NOTES T SEQ 

.• .. 1. .... 2 ... . ... 3. .4. 5. . .. 6. . .1.*... .8. .9. 

ISN 1 
ISN 2 
ISN 3 
ISN 4 
ISN 5 
ISN 6 
ISN 1 
ISN 8 
ISN 9 
ISN 10 
ISN 11 
ISN 12 
ISN 13 
ISN 14 
ISN 15 

'STATISTICS' 

·STATISTICS· 

1. 
2. 
3. 
4. 
5. 
6. 
1. 
8. 
9. 

10 
1 1 . 
12. 
13. 
14. 
15. 
16. 
11. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

+ •••••• * •• *.* •••••• * ••••• +.~* ••• t.*·· ... ** •••••• * ••• t • •••••••••••••• 

RAMPACC.KfLL 
• 

• A FORTRAN-11 POST-PROCESSOR THAT REMOVES FROM THE MPSCG 
• SOLUTION BASIS ALL ACTIVITIES ADDEO BY RAMPACC.MOD AND NOT 
• RECOGNIZED BY THE TIMBER RAM REPORT WRITER. 
* 
• WRITTEN BY GLENN FARROW (SEPTEMBER 19861 

+ ••••• ~· •••••••••••• * ••••••••••••••• t.t.t •• t ••• +t.t.t. + •••••••••••••• 

CHARACTER·80 LINE 
CHARACTER·3 COLUMN 

25 READ(5,l,ENO=I00) LINE 
READ(LINE.2) COLUMN 
IF(COLUMN.EQ. 'COS') THEN 

GOTO 25 
ELSE 

WRITE(6.1) LINE 
GOT025 

END IF 
100 CONTINUE 

1 FORMAT(A80) 
2 FORMAT(T5.A3) 

. STOP 
END 

SOURCE STATEMENTS 15. PROGRAM SIZE 510 BYTES. PROGRAM NAME MAIN PAGE: 

NO DIAGNOSTICS GENERATED. 

•••••• END OF COMPILATION 1 •••••• 

1. 



Separate Timber RAM data files were created for the full landbases of each Forest 

Management Unit (FMU) considered in this study (R4 and El). Data files for the AFS 

landbase in each FMU were then created from the Full landbase data files by eliminating all 

uncommercial timber classes. Copies of the Timber RAM GENOUT files for each Full 

land base are included at the end of this section. Uncommercial timber classes in these files 

are identified by an "M" as the second character in the timber class name. 

Incorporating average cost constraints in Timber RAM using RAMP ACe requires that 

the "Silviculture and Economics LP and Report" option be used. Total cost constraints must 

be input but can be set so as to be non-constraining. RAMP ACe reads the average cost 

constraints from the user -control file PACe. USER and incorporates these constraints in the 

Linear Programming input matrix. Since the Timber RAM data file is not modified by 

RAMP Ace the same data file is used for all constraint levels. A sample PACe.USER file is 

included at the end of this section. 

Incorporating marginal cost constraints requires modification of the "Management 

Alternatives" secticn of the Timber RAM data file (section 6). Timber classes must be made 

unavailable for harvest during periods when harvesting costs exceed the marginal cost 

constraint. In Timber RAM the period at which a timber class becomes available for harvest 

is determined by the first entry and first harvest variables. First entry and first harvest must 

therefore be set to ensure that the marginal cost constraint is met. Since the values for the 

first entry and first harvest variables will vary with the constraint level a separate data file 

must be used for each marginal cost constraint. 

To determine the appropriate first entry/first harvest values the relationship between 

marginal cost and age must be established for each timber class. The age at which a timber 

class is economically accessible can then be specified for any given marginal cost constraint. 

First entry is calculated as: 

(accessible age - current age) + 1. 



The age difference is incremented by 1 since the age of a timber class in period 1 is equal to 

its current age. Thus a timber class with a current age of 70 and an accessible age of 90 

would not be available for harvest until period 3. Timber classes which have an accessible age 

greater than a specified age limit can simply be eliminated from the input data file. 

Included at the end of this appendix is the "Management Alternatives" section of the 

$22 marginal cost run for the E1Fulllandbase, and a table outlining the marginal cost / age 

relationship for timber group "NB". With a marginal cost constraint of $22 per cubic metre 

timber group "NB It is not economically accessible until age 180. Since the current age of 

"NB7" is 7 decades, first entry and first harvest for this timber class are set to 12. 
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ST .... OING TI ..... 

INT .... IYI ........ C ...... T "0"· 
''''' .. 11 .. INT.V • ..... TIIT MA •• IIT H'''UIT 

CUTS CUT' CUTS CUTS 

0 0 0 0 0 0 0 0 
0 0 0 0 0 .0 o. 0 
0.0 o. 0 0 0 o. 0 
0 0 o. 0 0 0 o. 0 
0.0 0 0 0 .0 21 . to 
0.0 0 0 0 0 .. .0 
0.0 0 .0 0 0 110 10 
0.0 o. 0 0 0 "' 20 
0.0 0 0 0 0 22' 20 
0.0 0 0 0 0 212. '0 
0 0 o. 0 0 0 na .0 
0 .0 0 0 0 0 20' 10 
O. 0 0 .0 o. 0 22' 10 
0 0 0 0 0 0 2" 10 
0 0 0 0 0 0 2n. .0 
0 .0 0 0 0 0 '" 00 
0 0 0 0 0 0 211 20 
0.0 0 .0 0 0 2" 00 

SUSTAINID vIILD 

NO .... AL 
CUTS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 c 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

238 10 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

..G ....... TlD Tt ..... ..................................... 
IUITolIN.D YIILD 

NO."U 1 .. ~.Oy.O 
CUTS CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

211 . '0 0 .0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 .0 
0 0 0 0 
0 0 0 0 
0 0 0 0 



ACE IN 
OleAOI$ 

'0 

" '2 
'3 

" '5 , . 
11 , . 

AGE IN 
OleAOIS 

, 
2 
3 

• 
I 

• 1 
& 
I 

10 
11 
12 
12 .. 
11 
II 
11 
1 & 

PI"" •. "410 SITE 
C1.A$$ NU"'I'R • 

MINIMUM CUT useD I~ 
vO~UM. _aCULATION 0 0 

VOLUMe tCUNITS/ACJtEI 

STANOINe TJfI"laR 

f NrutS rYE "'ANAGIMINT NON-
tNTINSIY! 

!NTJtv P.e:~e:NTRY HAAveST HARVeST 
CUTS CUTS CUTS CUTS 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 33 20 
0 0 0 0 &3 '0 
0 0 0 0 0 , 2t 10 
0 0 0 0 0 "0 20 
0 0 0 0 0 0 20& 10 
0 0 0 0 0 0 239 40 
0 0 0 0 0 0 III 00 
0 0 0 0 0 0 292 to 
0 0 0 0 0 0 1" 10 
0 0 0 0 0 0 13' 10 
0 0 0 0 0 0 lS3 to 
0 0 0 0 0 0 po , 0 

0 c 0 0 0 , .. ao 
0 0 0 0 0 "I 00 

PINI .- 'AlJt SfTE. 
CLASS NUMI.1t , 

NORMAL .OTATION Ace 

MINIMUM CUT USIO 'N 
vOLUMI •• GULATION 0 0 

VOLUMe I CUNITS/Aca.) 

STANDING TI .... " 

INUIISI" "'AIIA ...... "f NO,,· 
l"f."IIV! 

,NT.V ~I'!"U' HAtI: VIS T HAAyllT 
cuTI CUfS CUTS CUTS 

0 0 0 0 0 0 0 0 
0 0 0 .0 0 0 0 .0 
0 0 o. 0 0 0 0 0 
0 .0 0 .0 0 0 0 0 
0 0 0.0 0 0 0 0 
0 .0 0.0 0 0 0 0 
0 0 0 0 0 0 " 10 
0 .0 0 0 0 0 .. 10 
0 0 0 .0 0 0 12 '0 
o. 0 0 0 0 0 " 10 
0 .0 0 0 0 0 121 00 
0 0 o. 0 0 0 1&2 lO 
0 0 0 0 0 0 111 10 
0 .0 0 0 0 0 111 10 
0 0 0 .0 0 0 lt1. lO 
0 0 o. 0 0 0 210 .10 
0 0 0 .0 0 0 222 10 
0 0 0 0 0 0 221 00 

SUSTAINeo 1'111.0 

"O_MA\. IM~RoVro 

CuTS CUTS 

0 0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 

0 e 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

2$2 90 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

SUIUIMlD YIILO 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 o. 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

210 10 0 0 
0 0 0 0 
0 0 0 0 



<-

-

AGI IN 
orc;Aoes 

10 

12 
!3 

" ,. 
17 

" 

""A. OrSTANer 'l1li"'11'1 SIt.IJC! 
CI.ASS NU"'II!!': 

NOR .... I. 1l0TATIO~ ACE 10 

I"'~.OYIO ROTATION ACe 0 

G"OSS RlyaNUI :z: 

STANDINC T' ..... III: 

INTENSIYE ""NACIMINT NOH· 
INTINSIYI 

IN TA: y Il'-INT.V HAIlYIST HARveST 
CUTS CUTS curs curs 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
c 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

:000 Sf1'! 

RIGINIRAT.O TI ...... 

SUSTAINED Ylel.O 

"O."'AI. I ... ,,.OYIO 
CUTS CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 c 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 c 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 , 
0 0 0 0 

SIE rIMI'. RAM uSIRS· MANUAl. ~O.IST.R·S GUIDI. "'INOIX 11-2 

,OIAGNOSTIC M'SSAGE ONI.Y I 

NIAR DISTANCE WHrTI! S~_uCE COOO SITE 
CLASS NUM.I. 

NORMAl. ItOTATION AGE 10 

I"".OYIO ROTATION AGE 0 

C;OSTS/CU .. 
ST."OING T1M". _IGlIIUATlO TIMI' • .......... -........................................... - .. -............................ 

INT.".,.I ..... "GI .. INT NON- IUSTAIII,O YIILD 
IIITIU I vi 

AGE I. INT • ., ,,-,"ny "" •••• T "Aa ••• T NO.NAL I ... '.OYID 
OIC"OIS CUTS CUTS CUTS CUTS CUTS CUTS 

0 0 0 0 0 0 .... 00 0 0 0 0 
0 0 0 .0 0 0 .. ,' .00 0 0 0 0 
0 0 0 .0 0 0 ... , 00 0 0 0 0 

• 0 0 0 0 0 0 n 20 0 0 0 0 

• 0 0 0 0 0 0 ZS . 31 0 0 0 0 
I 0 0 o. 0 0 0 24 2' 0 0 0 0 , 0 0 0 0 0 0 n .11 0 0 0 0 
A 0 0 0 .0 0 0 n 01 0 0 0 0 
t 0.0 o. 0 0 0 22 .12 0 .0 0 0 

10 0 0 0 .0 0 0 22. 21 22. 21 0 0 
II 0 0 0 .0 0 0 2 I IS 0 0 0 0 
12 0 0 0 .0 0 0 2 I " 0 0 0 0 
t3 0 0 0 .0 0 0 21 .. 0 .0 0 0 .. 0 0 0 .0 0 0 % I 2 I 0 0 0 0 

" 
0 0 0.0 0 0 %1 " 0 0 0 0 

" 0 .0 0 0 0 0 % I 0% 0 0 0 0 
IT 0 .0 0.0 o. 0 %0. II 0 .0 0 0 

" 
0 0 0.0 0 0 %0 Tt 0 0 0 0 



Ace tN 
DEtADES 

10 

, 2 

'3 

" IS 

" 

" 
DATA l.ltOR NUMIER 24 

,.eAIl O!S'l"ANCe: WHIT! SfIII.UCIL 
CI.ASS Nu ... e'. 2 

NO.MA~ ROTATION ACE Il 

GROSS 1t1'f'IHUI 2 

STANOING T'M •• " 

INTINSIVI NANAGIMINT NON-
INTINSIvl 

EN TR .. "f~INT.'t HARVesT "ARVIST 
CUTS CUTS CUTS :'UT$ 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 " 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

'OIACNOSTtc MESSACe: ONI.Y' 

AGe IN 
OICADU 

, 
• • .0 

•• 
'2 
'3 
•• 
11 
II 
IT .. 

NIAA DISTANCI WM(TI s,."uel 
CLASS NUM... 2 

NORMAL ROTATION AGe 13 

COSTS/CU .. 

STAIIDING TI ..... 

INTI"IIYI .. AIIAGI .. INT NON· 
IIITIIISI VI 
"A.,.ST 

CUTS 
'NTa'( 
CUTS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0.0 
0 0 
0 0 
0.0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0.0 
0 0 
0 0 
0 0 
0 0 
0 .0 
0 0 
0 .0 
o. 0 
o. 0 
0 .0 
0 .0 
0 .0 
0 0 
0 0 
0 0 
0 0 
0 0 

HAR 'lIS T 
CUTS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

.... .00 .... .00 .... 00 .... . 00 
21. •• 
2'.21 
2S.31 
H." 
H OT 
n 11 
n 21 
22 . " 22 . II 
22 .U 
22 . 22 
22 .0' 
2' .11 
2' TO 

~ID SIT! 

SUSTAINED y [ILO 

NORMAL IMP"O'f'IO 
CUTS CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 
0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 0 

.... 0 SITI 

SUSTAINID lIUO 

0.0 0 0 
0 0 0 0 
o. 0 0 0 
0 .0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 .0 0 0 
0 0 0 0 
0 0 0 0 

22. II 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 



-

AGE IN 
OICAO!S 

10 . , 
'2 
'J '. " 
" 

HeAR O!S-:'AHC! al.ACK S-II:;JCE 
CI.ASS NU....... 1 

NOI ... AL .0fATION AGI I. 

GRaSS .I!YINU£ 2 

STANDING T1MB •• 

INTINSlVI MANACIMeNT NON· 
INTINSIYE: 

"'ARVIST 
CUTS 

INT. y 
CUTS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 , 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

ltl·eNTlty 
CUTS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 
0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 • 
0 0 

HARyeST 
CI.,lTS 

0 c o 0 
0 0 o 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 o 0 
0 0 o 0 
0 0 o 0 
0 0 o 0 

:OJO S~'!'! 

l.erNIRATIO Tr~lelt 

SUSTAINID 1'111.0 

NOR""AI. IMltROVID 
curs CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
c 0 0 0 
0 0 0 0 , 0 0 0 
c 0 0 0 
c 0 , 0 

DATA fRROR NUMa,R 2' 511 TIMIIR .AM USIRS' MANUAl., 'OIISTIR'S GUIDI. AP-!NDIX !l·2 

rOIACNOSTIC MISSAGE ONLY' 

HEAR OISTAN(I BLACK S~~UCI cooo srTE 
CLASS .U ..... 3 

NO .... 41- .OTA!ION ACI ,. 
(f14ttRovED IItOT4TION AU 0 

costs/CU .. 
STANOIHe TIMa._ RICe_UATlO T fIo"'I.' .............................................................. .. ............................. 

r.aurYI ..... a'IMINT NON- SUSTArNID YIILD 
r NflltI r YI 

ACE r. IHT.V .1-I.TIlY HARveST "UYIST NORMAL IM".OYIO 
oecADIS CUTS CUTS CUTS CUTS CUTS CuTS 

0 0 0 0 0 0 ..... 00 0 0 0 0 
0 0 0 .0 0 0 ..... 00 0 0 0 
0 0 0 0 0 0 ...... 00 0 0 0 

• 0 0 0 .0 o. 0 ..... 00 0 0 0 0 
5 0 0 0 0 0 0 21." 0 0 0 0 

• 0 0 o. 0 0 0 21.02 0 0 0 0 , 0 .0 0 .0 0 .0 ZI.n 0 0 0 0 

• 0 .0 0 0 0 0 21." 0 0 0 0 
I 0 .0 0 .0 0 0 21 .. 0 0 0 0 

'0 0 .0 0.0 0 0 21. 'I 0 0 0 0 
I I 0 0 0 0 o. 0 H U 0 0 0 0 
12 0 0 0 0 0 0 21 " 0 0 0 0 
13 0 0 0.0 0 0 H n 0 0 0 0 
I I 0 0 0 0 0 0 H. 

" 
21 II 0 0 

, s 0 0 0 .0 0 .0 U 12 0 0 0 0 , . 0 0 o. 0 0 0 u. ,. 0 0 0 0 
11 O. 0 0 0 0 0 22. " 0 0 0 0 

" 0 0 0 .0 0 0 23.31 0 0 0 0 



~ 
'" 

" 

-

Ace IN 
DICADes 

I. 
11 

12 
13 ,. 
1 S 
1 • 

" 
" 

NI .... 0!ST4NC' II..ACK sIt.uee 
Ct..A$$ NUN.... 4 

IM~~OVIO _OTAT(ON AGe 0 

C.OSS lIvlNUI 1 

STANDING TI"', •• 

INTINSIV! MANAGeMeNT NON
fNTI .. SIVI 

HAItVIST 
CUTS 

INTIII't 
CUTS 

• • • • • • • • • • o 0 
o 0 
o • 
o • 
o 0 
o 0 
o 0 

• 0 o • 
o 0 
o • 
o 0 
o 0 

II-eNTRY 
CUTS 

• • 
0 • 
0 • 
0 • 
0 0 
0 0 
0 0 

0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

HAavlST 
CUTS 

0 • 
0 • • 0 

• 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 • 
0 • 
0 0 
0 0 
0 0 
0 0 

• • o • 
o • 
o 0 

• • 
• G • • • • • • o 0 

• 0 • • • • 
• 0 
• 0 • • • • 
• 0 

.... 0 SIT' r 

SUSTAPleo YIIL.D 

NOIIIMAI. IM~.O"IO 
CUTS CUTS 

0 • • • 
0 • 0 • 
0 • 0 0 
0 0 0 0 
0 0 • 0 
0 0 • 0 
0 0 0 0 
0 0 0 0 
0 0 0 • 
0 0 0 • 
0 0 0 0 
0 0 0 0 
0 • 0 • 
0 0 0 0 
0 0 0 0 
0 0 0 , 
0 0 0 0 
0 0 0 0 

SII T( .... CR "AM US.IIIS "'ANUA~. I'OIllISTI.'S CUIOE. A"JtI!"D!X 11·2 

OIACHQSTIC MeSSAC! DN~Y' 

HIAIII DIS TANCI ILACIit '''.UCI .... 0 SeT! 
C!.Au NU ..... 

NORMAL "OTAT10N ACE ,. 
lM" .. OVIO lIIorATIO" AGI • 
COSTS/CU .. 

STANOING TI ..... .IG ..... ATlO Tl"'I.R .................................................. .............................. 

I NTINS I VI .... N .. GI ... NT NON· SU'TA I NID vllLD 
I NTINII v. 

AU IN INTAV .,-IIIU' M ..... ST M". VIS T NO .... AL 1 ..... OVlO 
DICAOIS CUTS CUTS CUTS CUTS CUTS CUTS 

I 0 0 0 • 0 0 .... 00 0 0 0 0 
2 0 0 0 0 0 0 .... . 00 0 0 0 0 
3 0 0 o. 0 0 0 .... . 00 0 0 0 0 

• 0 0 0 0 0 0 .... . 00 0 0 • 0 
s 0 0 0 0 0 0 .... .00 • 0 0 0 

• o. 0 0 0 0 0 .... .00 0 0 0 0 
~ 0 0 0 .0 0 0 .... . 00 0 0 0 0 

• o. 0 0 . 0 0 0 .... .00 • 0 • 0 

• 0 0 0 0 0 0 n ~o 0 0 • 0 
.0 0 0 0 .0 0 • n 12 0 0 • 0 

•• • • 0 .. • 0 21 12 0 • 0 0 
.2 0 • 0 .. • 0 21 10 • 0 0 • 
13 0 0 0 .0 0 0 2. 13 0 • 0 0 
II 0 • 0 0 0 0 21 II 0 0 0 • •• 0 0 0 .0 • 0 21 .11 • 0 0 0 
II 0 0 0 0 0 0 21 .. 0 • 0 0 

" 0 0 0 0 0 0 21 2~ • 0 0 0 
II 0 0 • . 0 0 0 21 •• 21 O. 0 0 



<. 

ACE IN 
OICAOIS 

'0 , , 
'2 
IJ 
It , . , . 
" .. 

"£A" OISi,.HCI Mf)fEOwOOO 
CLASS "iu"'IIR S 

NORMAL ROTATION ACE 1 I 

STANO I"' TIM' •• 

I'HINS i YE MANAGIMINT NON· 
IHTI!NStY! 

INT. v .e-eNT,..,. "ARveST HAIt'lI$T 
curs CUTS cuT'S curs 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 • 0 
0 0 0 0 0 0 0 0 

" 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 " 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
c 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

COOO StT! 

SUSTAINID 't'tlL.O 

NORMAL IMP.O'lED 
CuT'S CUTS 

0 0 0 0 
0 0 0 c 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 c 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 

OAT' lR:aOA HUMIIR 24 SI! TIMIIR ~AM USIRS' MANUAL., ~O.ISTE.·S curDI. APPENDI)f : 1-2 

IOJACNOSTtC MISSAQI OH~Y 

AC' IN 
orcaolS 

I 
2 
J 

• 5 
I , 
• • 10 

11 
12 
13 

" IS 
II 

" " 

HIAR OISTANce 

I"'~.O¥.O 

cos TS I CU 

STANDING 

MIXEDWOOD 
CLASS HUMI'1t S 

ROTAT10N ACe 

" 
TI"'" .. _- ......................................................... 

INTlNSI .. .. a.aG,,,,.T NON· 
INTINSIYI 

INT.V ........ "all.IIT MAtt."ST 
CUTS CUTS CUTS CUTS 

0 0 0 0 0 0 .... 00 
0 0 0 0 0 . 0 .... 00 
0 0 0 0 o. 0 .... 00 
0 0 0 0 0 0 .... 00 
0 0 0 .0 o. 0 21 " 0 0 0.0 0 .0 to 2' 
0 .0 0.0 0 0 22 2S 
0 0 0.0 0 0 22 12 
0 0 0 0 o. 0 22 . 21 
0 .0 0 .0 0 0 21 . " 0 0 0 0 0 0 2 I " 0 0 0 0 0 0 21 .2 
0 0 0 0 0 0 2. JI 
0 0 0 0 0 0 21 2J 
0 0 0 .0 0 0 21 I J 
0 0 0 .0 0 0 21 oS 
0 0 0 .0 0 0 20 " 0 0 0.0 0 0 20. 12 

eooo SITE 

" 
0 

IIIG1."UIO tl"'U . ..................................... 
SUST&! MID 't'IILO 

NOtt ... &" 1 .... 0 •• 0 
CuTS CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

2 , " 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 o. 0 



-

ACE I H 

orCAOES 

10 

'2 
1 l 

" '. ., 
17 

•• 

HIA. DISTANCE MtxeaWOOD 
CI.AS$ HU .... fA • 

HO.MA~ ROTATION A:E 14 

t~~.OVIO ROTATION AGE 0 

a.oss .''IINUI 2 

STANOINC Tl"" ••• 

INTeNSIve MANAGIMINT NON' 
INTENSIVE 

HAR';'EST 
CUTS 

ENTIl.., 
CUTS 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

o 0 
o ~ 

o 0 
o 0 
o 0 
o 0 
o 0 
C 0 
o 0 
o 0 

R."eNTR.., 
CUTS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 

0 0 
0 0 
0 0 

HARvlST 
CuTS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

o 
o 

o 0 
o 0 
o 0 
o 0 

"'.0 S: T I: 

RlalNIRATeo TIM,.R 

SUSTAINeD '(111.0 

NORMAl. u""_ove:o 
CuT'S CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 

0 0 0 0 
0 0 
0 0 

0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

OATA IRROR NUMleR 2& 51! TI""IIR RAM USe:~S' MANUAl. FOII:15TIIl'$ curDI. A""INDIX 11-2 

lDIACNOSTIC MISSACE DHI.'(· 

NIAll OISTANCI "".IDwOOt "10 $1 TI 
C",.ASS NUMlr. , 

NOIltMAI. ROTATION AGE It 

IM"IItOVID ROTATION AU 0 

COS'S/CU." 

S .... OIIlO TI ..... .lellI .. "TI. rIMI.R ................................................................ .. ........................................ 

I II TI liS UI .... 1I .. 01 .. IIIT HON· 'U,UI.EO YIILD 
I II TI III I VI 

AGI IN INT.V •• · •• u. NAA VI. T HU,ES' IIU .. AL I"~.O'IO 
OICAOIS CUTS CU'S CUTS Cu.S CU'S CUTS 

1 0 0 0.0 0 0 .... .00 0 0 0 0 
2 0 .0 0 0 0 0 tt •• 00 0 .0 0 0 
3 0 0 0 0 0 0 .... 00 0 0 0 0 

• 0 .0 o. 0 0 0 tt •• 00 0 0 0 0 
s 0 .0 0 .0 0 0 .... 00 0 0 0 0 

• o. 0 0 .0 0 0 .... .00 0 0 0 0 
T 0 .0 0 .0 0 0 21 .1' 0 0 0 0 

• 0 .0 o. 0 0 0 20 .. 0 0 0 0 

• 0 .0 o. 0 0 0 U. II 0 0 0 0 
10 0 .0 O. 0 0 0 U 20 0 0 0 0 
11 O. 0 0 0 o. 0 22 .11 0 0 0 0 
12 0 .0 0 .0 0 0 22 Sf 0 0 0 0 
13 0 0 0 .0 0 0 22.30 0 0 0 0 
1 • 0 .0 o. 0 0 0 22.0' 22 O. 0 0 

" 0 . 0 o . 0 0 0 21. t2 0 0 0 0 
11 0 .0 0 0 0 0 21 n 0 0 0 0 

" 0 0 0 .0 0 0 21 II 0 0 0 0 
It 0 0 0 .0 0 0 21. ,. 0 0 0 0 



.s 
< 

ACE IN 
OECAoes 

'0 
'I 

" '3 ,. 
1 • '. 
" 

-'I&A 01 sr.1HCI! D(I'If! 

CL.A$$ Nu .... IA 

caoss ItIYENUE 2 

STANOINC 1"["'I.a 

fMTrNSI~e MANAceMINT NON· 
INT!NSl~1 

INTI y lIte-INTIY HAIYI$1' MAR 'lIST 
CUT'S C'.ITS CUTS CUTS 

0 > 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

c 0 0 e 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 • • • • • 0 0 0 • • 
0 • • • 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

GOOD SiTE 

SUSTAINIO 1III.0 

NOAMAt,. (M'IOVEO 
CUTS CUTS 

t 0 0 0 
0 0 • 0 

0 0 • 
0 0 0 
0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 
0 0 0 

0 0 0 0 
0 0 0 
0 0 

0 0 0 
0 0 0 0 
0 0 0 0 

SII! TIMIII RAM ~SI.S· MANuAL ~OIISTI.·S GUIDI. A,'rNOlx 11-2 

,DIAGNOSTIC ~eSSACI OHL. ... ' 

NIAft OISTANCI PfNI 
C:\.ASS NUMle. 

COSTSICU .. 

STaNOJNG TIMI •• 

I.TINSI.' "&N&G.,,.NT NON" 
INT.NlI .. 

AGE IN INTlity •• -.NT.' .. A. 'lIS T H&.VIST 
OECADIS CUTS CUTS CUTS CUTI 

0 0 0 0 0 0 .U • . 00 
0 0 0 0 0 0 "" .00 
0 0 0 0 0 .0 "" .00 
0 0 0 0 0 0 21 n 
• 0 0 0 0 0 U. 10 

• 0 0 .. • • U , ,. 
• 0 0 0 0 0 U 11 

• .0 0.0 0 0 U .13 
0 0 0,0 0 0 U .0' 

10 0 0 0.0 0 0 22.n 
11 0 0 0.0 0 0 22,21 
12 0 0 0 .0 0 0 21 t. 
U o. 0 0 0 0 0 21." 

" 
0 .0 0 .0 0 .0 %. 2t 

1 S 0 .0 0 .0 0 0 2. " 11 0 .0 0 0 0 0 20 II 

" O. 0 0 .0 0 0 20 II 
II 0 0 0 .0 0 0 20 ... 

GOOO S I TI 

O.GI.IRATIO T U ..... ..................................... 
SUITAI.ID VI ILO 

NO .... t. I .. ~.O •• O 
CUTS CUTS 

0 0 0 • • 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

U. o. 0 0 
0 0 0 0 

• 0 0 • 
0 • 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 



ACE f N 
DeCADES 

10 
I I 

12 

I' .. 
,S 

" I ~ I. 

"'(AR DISTANC! .. IIIf( 
CL.ASS .. U .... e. 

NORMA~ ROfAftON ACt 12 

(M~.OVID RofATION ACe 0 

GROSS .,veNue 2 

STANDINe: TIMI.1It 

tNTI~StVI MANAGaMINT NoN~ 

(IIfTINStV! 
",RV.ST 

CUTS 
INTIit Y 

CUTS 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
C 0 
¢ 0 
o 0 

RI~INT.Y 

Curs 

0 0 
0 • • 0 

• 0 
0 • • 0 

• 0 
0 0 

• 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

"AIilVIST 
CuTS 

0 0 

• • 
0 • • • 
0 0 
0 • 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

o • 
o • 
o 0 

• • o 0 
o 0 
o 0 
o • 

• 0 o • 
• • 
o • 
o • 

• 0 • • o • 
o • 
o 0 

RICINIRATeD T[ .... '. 

SUSTAINeo YI!~O 

NORMAl. [poU •• OIt!"!) 
CUTS CUTS 

0 0 0 
0 0 0 

0 0 0 0 , 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
c 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

•••• OAT~ f •• OR ~UM'IA 2& sle TIMI.R RAM US'RS' MANUAL. ~O.ISTI.·S GUIDI. APPINor_ I 1-2 

,OrAGNOST1C MeSSAGe ONLY' 

HIAR OISTANce "10 SIT! 

NO.MAL IItOTATION ACI I, 

COSTS/CU lflii 

.IGINUUID rI ..... . . .. ~ ....................................... 

I NTINS I" "ANAGI"'ln NON· SUSTAINID YIn 0 
INTI .. I .. 

ACI I. I.'" •• ·.N ... "&aVIST HARnST NO.",U "._0 OVID 
DICAOIS CUTS CUTS CuTS CUTS CUTS CUTS 

0 0 0 ,0 0 0 .... ,00 • 0 0 • 0 0 0 0 0 0 .... ,00 0 0 0 0 
0 0 0 0 0 0 .... 00 0 0 0 • • 0 0 0 0 0 0 .... ,00 0 0 0 0 

s 0 ,0 0 0 0 0 21, O. 0 • • • • 0 0 0, 0 0 0 21,22 0 0 0 0 
~ 0 0 0, 0 0 0 ZI,U 0 0 0 0 

• 0, 0 0 ,0 0 0 21, I, 0 0 0 0 

• 0, 0 0 0 0 0 20 10 0 0 • 0 
10 0 ,0 0 ,0 0 0 20 U 0 0 • 0 
11 0, 0 0 0 0 0 22,11 • 0 0 0 
12 0 0 0 0 0 0 22 II 23 II • 0 
13 0 0 0 0 0 0 n u 0 0 0 0 
to 0 0 0 0 0 0 22, .. 0 0 0 0 

" 0, 0 0 ,0 0 0 22,11 0 0 • • 
" 

0 0 0 ,0 0 0 22 1t • • • 0 

" 0 0 0 0 0 0 22,12 0 0 0 0 

" 0 0 0 0 0 0 22 IT • 0 • 0 



:: 
< 

AGI IN 
DecADes 

, 0 

'2 
, l ,. 
,$ 

" " ,. 

IrfEAR OI!P'ANC£ ~flrfl 

Ci.ASS illUMe!. 

NORMAL ROTATION Ace 'I 

GROSS RlveNul 2 

STANOINC '1'111411111: 

INTeNSIve MANACIMINT "'ON
INT!NSlvtt 

HAAvlST 
CUTS 

INT • .., 
CUTS 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

o 0 
o 0 
o 0 
c 0 
• 0 
• 0 
o 0 

o 
o 

o 0 

lIIe~eNT1t.., 

CUTS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

• 0 
0 0 
0 0 
0 0 

• • 
0 • 
0 0 

MAIilVIST 
CUTS 

0 0 o 0 
0 0 o 0 
0 0 o 0 
0 0 o 0 
0 0 o 0 
0 0 o 0 
0 0 o 0 
0 0 o 0 
c 0 o 0 
0 0 o 0 
0 0 o 0 

• 0 o 0 

• 0 o 0 
0 0 o 0 
0 0 o 0 
0 0 o 0 
0 0 o 0 
0 0 o 0 

SUSTAINID vII\,.D 

NOIllMA", IMP.OVED 
CUTS CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

511 TtMeER RAM US •• S' MANUAL, ~O.ISTI.·S CUIOI. "'INOI_ 11-1 

(DIAGNOSTIC MeSSAGE ON\,.V, 

HEAR OISTAHcr _tNI 
CI.ASS NUM' •• 

IMP.ovID ROTATION 4GI 0 

CDSTS/CU M 

ST,N01NG TIM'." 
I NTINS IVI MallaCIMINT NON" 

I NTIN. I VI 
AGE IN INT.v ....... T.' MUonT HA."ST 
DECADes CUTI CUTS CUTS CUTS 

0 .0 0 0 0 0 ..... 00 
o. 0 o. 0 0 0 ..... 00 
0 0 0 0 o. 0 ..... 00 
0 0 0 0 0 0 .... 00 
0 0 0 0 0 0 "tt 00 
0 0 0 .0 0 .0 ..... 00 
0 .0 0 .0 0 0 n It 
0 0 o. 0 0 0 21. '0 
0 .0 0 .0 0 0 2 •. n 

10 0 0 0 .0 0 .0 21.02 
11 0 0 0 0 0 0 21 ~3 
12 0 0 0 .0 0 0 21 .. 
13 0 0 0 0 0 0 21 20 I. 0 0 0 0 0 0 21 02 
11 0 0 o. 0 0 0 24 13 

" 0 0 0 0 0 .0 24 .11 

" 0 0 o. 0 0 .0 24 S 1 
II O. 0 o. 0 0 a 24 n 

• IGlN' •• nID TIMI .. ...................................... 
SUITAlnD VIILC 

MO.MaL II.' •• UD 
CUTS CUTS 

0 0 0 0 
a 0 0 0 
o. 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 a 

24 II 0 0 
0 0 0 0 
0 0 0 0 



< 

UNCOMMIItC:A\, 
Ci,.A$$ Irfu.e._ 10 

NO.NA~ ROTATIOM ACE " 

INTENsrve MANAGIMINT NO"· 
INTENSIYI! 

~Cil [H 

O!CAOlS 
IN TR y 

CUTS 

o 0 
o 0 
o 0 
o 0 
C 0 
o 0 
o 0 
o 0 
o 0 

10 0 0 
! 1 0 0 
! 2 0 0 
! :3 0 0 
,. 0 0 

ISO 0 
16 C 0 

" 0 0 
I a 0 0 

DATA eRROR ~UNeeR 24 

'OIACNO$TIC MESSACE O~L" 

1It ... eNTRy 
CU TS 

0 • 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

• 0 

• 0 
0 0 

• • 
0 0 
c 0 
0 0 
0 0 
c 0 
0 0 

NEAR O:~TAHCI 

"41lYI.ST 
CUT'S 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 • • • 
0 0 
0 • 
0 • 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

HARVIST 
CUTS 

0 0 
0 0 
0 0 
c 0 
0 0 
0 0 

0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

UNCO ........ CIA~ 
CLASS MUM". 10 

I ... ,.OV,D .OTATION AGI 0 

COSTSICU .. 

STAND IMG T 1 .. ,.0 

INTItNlIYl Ma.aGIMINT NON· 
I NTiN' I VI 

AU IN INT." OI-IIITltY HA •• ItST HA •• IS T 
DICADIS CUTS CUTI CUTS CUTS 

I 0 0 0 0 0.0 .... 00 
2 0 0 0 0 0 .0 .... 00 
l 0 0 0 0 0 0 .... 00 

• 0 0 0 .0 0 0 .... 00 
1 0 0 0 0 o. 0 21 U 

• 0 0 0 0 0 0 n 02 , 0 0 0 .0 0 0 21 3T 

• 0 0 0 .0 0 0 21 .. 
t 0 0 0 0 0 0 n ,. 

10 0 0 0 .0 0 0 21 H 
II 0 0 0 .0 0 0 2. .. 
12 0 0 0 .0 0 0 2' II 
12 0 0 0 0 0 0 21 tl .. 0 0 0 0 0 0 21. IT 
11 0 0 0 0 0 .0 21 " 11 0 0 0 0 0 .0 21 •• 
" 0 0 o. 0 0 .0 21 So 
II 0 0 0.0 0 0 21 3T 

A.~.. $ { r IS 

tIIIORMAI. U"'.OVeo 
CUTS CUT'S 

0 0 0 • 
0 0 0 0 
0 0 • 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 C 0 0 
0 0 0 0 

~\.~ SITI.S 

OItGIIlIO"TlO T t ...... ........ _ ....................... 
SUSTAINIO YIILD 

ND.""L , ... ,.OVEO 
CUTS CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

lS 2T 0 0 



ACE IN 
OECADES 

'0 .. 
12 
I 1 .. ., 
" ., 
•• 

MEDIUM OiSrAHC! w"11( S_RuCE 
CLASS NU ...... 

NoaMAL ROTATION ACE 10 

GROSS RlvlNUE 2: 

STUICING TIMelR 

INTENSIVE MANACiie .... INT HaN· 
IHTINS[vl 

EN TI" R!"INT." MA.YIS" "ARveS! 
CUTS CUTS CUTS CUTS 

0 0 0 0 , 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 • 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 0 c 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
c 0 0 0 0 0 0 0 
c 0 0 0 0 0 0 0 

~OQD SlfE 

SUSTAINeo yll"\,O 

Noa"'AL 1"" ... OvEC 
CUTS CUTS 

0 0 0 
0 0 e 
0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 

0 0 
0 0 0 

0 0 0 0 
0 0 0 0 

•••• DATA E.ROR HUMI.I 1t SEE TIMleR _AN us.as· MANUAL, FORISTIR'S GUIDI. A .... IH01K II-2 

-DIACNDSTIC MISSACE ONLY' 

MIDIUM OtST~NCE w"fTE s".uel GOOO SIT! 
CLASS HUMIIR 11 

10 

{NIIt.OvID aOTATION AGE 0 

CQSTIICU .. 
STA.DING TI ..... _IUNIR"TlO TI""la ..................................................... . ......................... 

INTlUI .. .... N&G ... INT NDN· SUSTAlN'O Y liLa 
I NT IllS I .. 

AGI IN INTRV RI-IIITR' MA. WIS T H .. IIVIIT NU ..... IM~.OVIO 
OIC .. OIS CUTS CUTS CUTS CUTS CUTI CUTS 

0 0 0 0 0 0 ..... 00 0 0 0 0 
0 0 0 0 0 0 .... 00 0 0 0 0 
0 0 0 0 0 0 " .. 00 0 a 0 0 

• 0 0 o. 0 0 0 21 o. 0 0 0 0 
s 0 0 0 0 0 0 21 2S 0 0 0 0 

• 0 0 0 . 0 0 0 21 . U 0 0 0 0 , 0 0 o. 0 0 0 U 12 0 0 0 0 , 0 0 0 0 0 0 U. to 0 0 0 0 

• 0 0 o. 0 0 0 n .. 0 0 0 0 
10 0 0 0 0 0 0 n II 23 II 0 0 
II 0 0 0 0 0 0 Z2 " 0 0 0 0 
12 0 0 0 .0 0 0 22 . IT 0 0 0 0 

" 
0 0 0 0 0 0 22. n 0 0 0 0 

" 
0 0 0 0 0 0 22. " 0 0 0 0 

" 0 0 0 .0 0 0 Z2 01 0 0 0 0 
\I 0 0 0 .0 0 .0 21 .. 0 0 0 0 

" 0 0 0 0 0 0 21 " 0 0 0 0 
II 0 .0 0 .0 0 0 21 n 0 0 0 0 



.< 

ACE [" 
OI!CAOI!S 

10 

10 
I: 
14 ., 
, . 
I' '. 

DATA !IIIROR NUMI'R 2C 

~IOIUM OISTANCE WMtTt s~.ucr 
CLASS .. U ...... 12 

STANDING rlMI11II 

tNTINSIVI MANAceMINT NON-
IHTtffSlYI 

'""ty 1It1"INTRY "AIilYIST totARYIST 
CUTS CUTS CUTS CUTS 

• 0 • 0 • 0 ~ • • 0 0 0 • 0 0 0 
0 0 0 0 0 0 • • • • 0 c • 0 0 • 
0 0 0 • • • • • 0 0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 • • • • • 0 

• • • • • • • 0 

• 0 • 0 0 0 0 • • 0 • • 0 0 • • • • • 0 • • • 0 

• 0 0 0 • 0 • 0 

• 0 0 • 0 0 0 
0 0 • 0 0 0 0 
0 0 0 • • 0 • 0 
c 0 0 • 0 0 0 • 

'OIACNOSTIC MISSACE ONLY) 

MCDIUM OIST.WCI WHITI S"_utl 
CI.ASS NUM.'. 12 

t"'''.OVIC flOTATION &al 

COITS/CU M 

I TANO INa T , .... IR ............................................................ 
IN'I ••• Ve .... N .. G ... UT NO"· 

INTINSlyl 
AGE r. INTltV .I-IIIU' Na. VI' T """YIST 
OIC&OI$ CUTS CUTS CUTS CUTS 

• 0 0 0 0 0 .... 00 
0 0 0 0 0 0 ..... 00 
0 0 0 .0 0 .0 ..... 00 

• 0 0 0 0 o. 0 "11.00 
s • 0 0 .0 0 0 21 . ,. , 0 0 0 .0 0 0 2' 11 
1 0 .0 0 .0 o. 0 21. " 0 .0 0.0 0 0 21 .. , 

o. 0 0.0 0 0 2C n 
10 0 0 • 0 • 0 20 .. 
11 0 0 0.0 0 0 20 . 11 
12 o. 0 0.0 0 0 2l 11 
Il 0 0 0 .0 0 0 Zl.12 .. o . 0 0 • 0 0 22.21 

" 
0 .0 0 0 o. 0 22.0. 

" 0 0 0 .0 0 0 22.1. 
11 • 0 0 .0 0 0 22. ,. 
1. 0 0 0 .0 0 0 22. '0 

SUSTAlNI!) '(HaD 

NOIlt ... AL IMflA:QV!O 

CUTS tu TS 

, • 0 0 

• 0 • 0 
0 0 • • • • 0 0 

• 0 0 0 
0 • • • 0 0 • • • 
0 0 

• 0 • • 0 0 • • • • 
0 0 0 • 
0 0 0 • • • • 0 
0 • 0 0 

• 0 0 • 
0 • 0 0 

"'10 SITE 

13 

0 

•• GI ........ O T lNI •• .. .................................... 
IUSTAIN,O YllLo 

NO .... 1. ("'''.OvIO 
cuTI CUTS 

0 0 0 0 
0 0 0 0 
0 .0 0 0 
0 0 0 0 
0 0 0 0 
0 .0 • 0 

• 0 • 0 
0 0 0 0 
0 .0 • • 0 • • 0 

• 0 0 0 

• 0 • • Zl 12 0 • 0 0 0 0 
0 0 • 0 
0 • • • 0 0 • 0 
0 0 0 0 



AGE IN 
OlCAOI$ 

, 0 

'2 ., 
" 
" 
" ., 
" 

t ••• ~ 04r~ EIlROR HVMS,R 2. 

~ICIuM DISTANtl aLACK S'lilucr 
Cf..AS$ HUM' •• 13 

NOIMAf.. ROTATtON AGI ta 

J",~.avIO .OTATION AGI 0 

GltOS$ RlveNUI 2 

STANOING TIMI •• 

INT.NSIVE MANAGe"'INT NON
INTINSIYE 

KAlil 'lIST 
CUTS 

INTRv 
CUTS 

o 0 
o 0 
o 0 
o c 

• 0 o 0 
0 0 
0 • 
0 0 
0 • 
0 • • • • • • 0 

• • 
0 • c • • • 

1t.""IHTly 
CUTS 

0 • 
0 0 
0 • 
0 0 
0 • 
0 0 
0 0 

• 0 

• 0 

0 0 
0 0 
0 0 

" 0 
0 0 
0 0 
0 0 
0 0 
0 0 

HAIII'IIST 
CUTS 

• 0 • 0 

• • 0 0 
0 • 0 0 

• • 0 0 
0 c 0 • • • 0 0 

• • 0 0 
0 • 0 0 

• • 0 0 
0 0 0 0 
0 o 0 
0 o 0 
0 0 o 0 
0 0 o 0 
0 0 o 0 
0 • o • 
0 0 o 0 

• 0 o 0 

'CIAGHOSTIC MESSAGI ON\."· 

MIOIUM OIST.NCI. aLACK S~.UCI 

C.ASS IOU ... '" .3 .. 
IM~.OVIO • OTATIOII A COl. 0 

COITS/CU M 

STAIIOIIiG TI .... " ........................................................... 
111 .. 111 IV. ""ANaGaM • .,T "Oil· 

' .. T .... I •• 
AGt III IIIU. •• ·.NU. " ..... ST " ..... ST 
O'CAO.S CUTS CUTS CuTS CUTS 

0.0 0 0 0 0 ..... 00 
0 0 0 0 0 0 ..... 00 
0 0 0 0 0 0 ..... 00 

• 0 0 0 0 0 0 ..... 00 
I 0 0 0 0 0 0 21.32 
I 0 .0 0 0 0 0 2'.11 , 0 0 0 .0 O. 0 21 23 
S 0 0 0 .0 0 0 21. ,. 
I 0 0 0 0 0 0 21.JI 

.0 0 0 0 .0 0 .0 21.00 

•• 0 0 0 .0 0 .0 21.11 
'2 0 .0 0 0 0 0 21.02 
IJ 0 0 O. 0 0 0 U. '1 •• 0 0 0 0 0 0 20.11 .. 0 0 0 0 0 .0 20.11 .. 0 .0 0 0 0 .0 2'.10 

" 0 .0 0 0 0 0 20 U 
,S 0 .0 0 0 0 .0 2O.ZS 

COOO SITE 

SUSTAlNIO "tELr 

NOIllMA\. IMllloveo 
;:..11'5 CUTS 

.. • • 0 

• 0 • 0 

• • 0 0 
0 0 • 0 
0 0 • • 0 0 0 0 
0 • • 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 • 0 c • • 0 0 • 0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 

GOOD $ I T! 

.IOIII ••• HIO TIMal1il . .............................. 
SUSTAIII.O ".1.0 

110 ...... 1. IM~.O.ID 

CUTS CUTS 

0 0 0 0 
0 0 0 0 
0 • 0 0 
0 0 0 0 

• 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 • 0 0 

• 0 0 0 
0 0 0 0 
0 0 0 0 

U n 0 0 

• 0 0 0 
0 0 0 0 
0 0 0 0 

• 0 • 0 



= < 

ACI IN 
DICADas 

10 
II 

12 
13 ,. 
IS 

16 

" 

MIO!UM O:STAM:! ~r~f 
CI.ASS "'tUMSER 19 

~ORMA~ ROTATtON ACE I' 

IM~.OYla ROTATION ACI 0 

GIilOSS U!Y!NUI 2 

STANDING TIMI.R 

{NTINsrV! MANACIMeNT NON· 
INTIN$lvl. 

INTR.,. ... ! -lffTAY "ARV!S! HARYI:;.T 
CUTS CUTS curs CUT:; 

0 0 c 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 c 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 
c 0 0 0 0 

0 0 c 0 0 0 0 0 

S:.ISTAINID YJE~O 

NORMAl. !f." •• oveo 
CUTS CLITS 

0 < • • 
0 • 0 0 
0 0 • • 
0 0 0 • 
0 • • 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

•••• OA!A e'UtOR NU"'IIR 2t .. II TIMI." itA,. usa.s MANUAl.. "O •• STIR'$ CUIOI. A"_'NOI. tl·~ 

'OIACNQST1C MeSSAce ONI.Y' 

MeDIUM 01STANCI 'INE ", lit S 1 TI 
CLASS NUM"" l' 

COSfS/CU M 

RIGIHIIII:ATID TU"". ................................... 
INTINSIV. Ma .. aGIM.NT NON· SUITa/Nao YlILD 

INnN. IY' 
AG( IN .NTRY .I-.N'" H ... .,IST "a.nST NO."AL I .. ~.OVID 
OlcaolS CUTS CUTS CUTS CUTS CUTS CUTS 

0 0 0 0 0 0 .... 00 0 0 0 0 
0 0 0 0 0 0 ..... 00 0 0 0 0 
0 .0 0 0 0 0 ..... 00 0 0 0 0 

• 0 0 0 0 0 0 ..... 00 0 0 0 0 
S 0 0 0 .0 0 0 ..... 00 0 0 0 0 

• 0 .0 0 .0 o. 0 ..... 00 0 0 0 0 
~ 0 0 o. 0 0 .0 u.n 0 0 0 0 

• 0 0 0 .0 0 0 2' .. 0 0 0 0 

• 0 .0 0 .0 0 0 n 22 0 0 0 0 
10 0 .0 0 .0 0 0 ZI." 0 0 0 0 I, 0 0 0 .0 0 0 ZI." 0 0 0 0 
12 0 0 0 .0 0 0 ZI.n 0 0 0 0 
1 ~ 0 0 0 0 0 0 21 10 0 0 0 0 .. 0 0 o. 0 0 0 21.&1 0 0 0 0 
II 0 .0 0 .0 0 0 21 ~o 0 0 0 0 

" 0 0 0 .0 0 0 2S .12 2S 12 0 0 

" 0 0 0 .0 0 0 2S.n 0 0 0 0 

" 0 0 0 .0 0 0 21.21 0 0 0 0 



OATA 

ACI IN 
DECAOes 

10 

12 
13 

" '5 
16 

" ,. 

MEDIUM OISTANC! UHCaMM •• CIA~ 
CLASS HYMel. 20 

NOAMAL "OTATrON ACE la 

CIlOSS ... vINUI 2 

SfANOINe TUIf.I. 

[NTINSIVE ... "NACIMINT NON-
INf!NSlvl 

IHT.v Jt.·.'HRY I1AltvlST I1AJtvlST 
curs CUTS CUTS CUTS 

0 0 0 0 0 0 , 0 
0 0 0 • 0 < 0 0 
0 0 0 0 0 0 0 0 

0 0 0 • 0 0 
0 < 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 • 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 • • • • • • • • 0 • 0 0 
0 0 0 0 • • • • 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

ALL. S(TIS 

SUSTAINID '1111.0 

NO .... AI. IM".ovED 
CUTS CUTS 

• • • 0 

• 0 0 
0 c 0 
0 0 0 
0 0 • 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 • 0 

• • • • • • 0 0 

• 0 0 0 

• • • 0 
0 0 • 0 
0 0 0 0 

• 0 • 0 
0 • 0 0 
0 0 0 0 

IUU:O" NU .... e. 20 511 rlM'I!~ R.M use.s· MANUAL, 'ORISTIR" Cutal, .P"'NOIX 11-2 

'OIACHOSTIC MISSACE ONL.'t1 

MEDIUM DISTANCI UHCOMMa.CIAI. AI..:' SITIS 
CI.AS$ HU .... IR 20 

COSTS leu .. 

ST .. IIO'.IIG fI ..... _.UIIUATaO TI ..... . .................................... 
'.TI"I'" ....... G .... NT "0"- SUIT"''''D y IILD (.T' .. SIVI 

AGI '" ... TAy •• "1 • .,Ay H.llvIST "all'I,ST NOIlMAL '''~_O''O 
OleAOII CUTS CUTS CUTS CUTS CUTS cuTS 

0 0 0 . 0 o . 0 .... 00 0 0 0 0 
0 0 0 0 0 0 .... 00 0 0 0 .0 
o. 0 o. 0 o. 0 .... 00 0 0 0 0 

• o. 0 0 .0 0 0 .... 00 0 0 e 0 

• o. 0 0 0 o. 0 ZI .J2 0 0 0 0 

• 0.0 o. 0 0 .0 2~ . sa 0 0 0 0 
~ 0 0 o. 0 o. 0 z~ 2~ 0 0 0 0 

• 0.0 0 0 0 0 21 H 0 0 0 0 

• 0.0 0 .0 0 0 21 .00 0 0 0 0 
10 0.0 0 .0 0 0 z, •• 0 0 0 .0 
II 0.0 0 . 0 o . 0 2' U 0 0 0 0 
12 0.0 0 0 o. 0 z, o. 0 0 0 0 
U 0.0 o. 0 0 .0 21 " 0 0 0 0 .. 0.0 o. 0 0 .0 21 ~~ 0 0 0 0 

" 
0 .0 0 0 0 0 21 n 0 0 0 0 

II 0 .0 0 0 0 0 2 • . '0 0 0 0 0 

" 0 0 0 0 0 0 21 U 0 0 0 0 .. 0 0 0 0 0 0 21 U 11 23 0 0 



ACE I Jill 
oeCADES 

'. , , 
, 2 

'3 .. 
's , . 
" , . 

AGI I II 
OICAOII 

• 
Z 
3 

• 
I 

• , 
• • 

'0 

•• 
'2 ., 
•• 
11 
II 

" II 

1I'AA O!S:ANC! 'I..AC~ S_"uCI 
C~A.S$ MUM'ER 11 

L,.."II:OYID .OTATtON ACE 0 

INT • .., 
CUTS 

o 0 
o 0 
o 0 
0.0 

o 0 
C 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

CROSS ReYENUe 2 

STANDING TU.,' •• 

RE·eNTRV Jo4ARvIST 
:UTS CUTS 

0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
c 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 0 

0 0 
0 

" 0 
0 0 0 

• 0 0 

• 0 0 
0 0 0 0 
0 0 0 
0 0 0 0 

HON' 
INTENSIVE 

... 411: ... 151 
CUTS 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
c 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

"It DISTANCe ILAC. S •• UCI 
CI.ASS "uMI._ 2. 

NOltMAL IIII:OTATION AGE 

I"'''ROVIO ROTATION AGe 

COSTS/CU." 

STANO ING TI ..... ............. --.................................... --...... -...... 
INTINllve "AIIAGI"'IIIT NON· 

IIITllISlve 
eNT., IIII-IN'II:' HAIlVIST MARVIIT 
CUTS CUTS CUTS CUTS 

0 0 0 0 0 0 .... 00 
0 .0 0 0 0 0 .... 00 
0 .0 0 0 0 0 .... 00 
0 0 0 0 0 0 .... 00 
0 0 0 0 0 0 .... 00 
0 0 0 .0 0 0 .... 00 
0 0 0 .0 0 0 .... 00 
0 .0 0 .0 0 0 .... .00 
0 .0 0 0 0 0 21 " 0 .0 0, 0 0 .0 21 ' $I 
0 0 0 .0 0 0 2. •• 
0 0 0 0 0 0 21 . ., 
0 0 0 ,0 0 0 21 .0 
0 0 0 .0 0 ,0 21 U 
0 0 0 0 0 0 21 •• 
0 0 0 0 0 0 21 IJ 
0 0 0 ,0 0 .0 21 ,. 
0 .0 o. 0 0 0 21 " 

, a 

SUSTAINED vlII.O 

1II0.IrIIIAI.. !JIo4'ftOVEC' 
:u rs CUT!; 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 • 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 c 

MID SITE 

_IGINUATIO T 1"'.1,.. . ...... __ ................... 

SUSTAIIiIO y I!LO 

NO.MAL I .... OUO 
CUTS CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
o. 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
o. 0 0 0 
0 0 0 .0 
0 0 0 0 
0 0 0 0 
o. 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

21 " 0 0 



-<: 

; 

-

'. : , 
12 
!J ,. 
15 '. " '. 

"'AA CIS1,,,,,C! ""'tlt'IOWOQC 
C!.ASS .. UN' III: :5 

tN,.oveo .0TATtON A~. 0 

C:'OSS REVENUE 1 

STANOING TU"IIR 

INTINSlve Ii4ANA~IMINT NOH· 
INTENSiYE 

IN 'It 't' tIlE-INTtilY HAAveST "AavlST 
CUTS CUTS CUT$ cu TS 

• • • • • • • 0 
Q 0 • 0 0 0 0 • 
0 0 • 0 0 0 0 • 0 0 0 0 0 • 0 0 
0 0 • • • 0 • • • 0 • • • • 0 • c 0 • • • • 0 • 
0 0 0 0 • 0 • • 0 0 0 • • 0 • 0 

0 • • • • • • 
Q 0 0 • • 0 0 

0 0 0 0 • 0 0 0 
0 0 0 0 0 0 0 

• • • • 0 Q 0 
0 Q • • Q 0 0 Q 

0 • 0 0 • • 0 0 
0 • 0 0 0 • 0 0 

• c 0 0 0 0 • • 

:ooc SirE 

SUSTAINED YII!.D 

NORMAl. 1"'''tOVED 
CI,,IT s CUTS 

• • • 0 

• 0 0 0 

• 0 0 • 0 0 0 c 
0 • 0 0 
0 Q 0 0 

• 0 • 0 

• 0 0 0 
0 • • • • • • 0 

0 • • 
0 0 Q 

0 0 • 0 

• • • 0 
0 0 • 0 
0 0 0 0 
0 • • 0 
0 • • 0 

••• f OATA EIUtCR HUMIIR 24 sel T' .... IR ItAM USeRS' MANUAL. 'ORISTeR'S GUrDl, 4P"INOIX 11·2 

DIAGNOSTIC MISSAer ONLY' 

,At DISTANCE Jl4IXIDWODO cooa SfTE 
CLASS HU ..... 21 

NoaMAL ROTATION AGe ' , 
UU·.OYID aOTATION AGE 

COSTs/CU .. 
ST"IIOIIIC TI ..... RIIIIHUATIO T I MI.a ................................................................. . .............................. 

I HTlIISI vI ""II"CIMINT HOH- SUSTAIHIO YIILD 
IIITIIIIIYI 

AGI IN INT.Y RI-IIlTItY "A •••• T H".VIIT NO .... " IfrIII""OYIO 
OIC"DIS CuTS CUTS CUTS CUTS CUTS CUTS 

I 0 0 0 0 0 0 .... 00 0 0 0 0 
2 0 0 0 0 0 0 .11. 00 0 0 0 0 
3 0 0 0 0 0 0 .... 00 0 0 0 0 
4 0 0 0 0 0 0 .11. 00 0 0 0 0 
s 0 0 0 .0 0 .0 n 21 0 0 0 0 , 0 0 0 0 0, 0 21 ,. 0 0 0 0 
~ 0 0 0 ,0 0 0 21 ,2 • 0 • 0 , 0 0 0 .0 0 0 21 20 0 • 0 0 

• 0 0 0 .0 0 0 U ,. • 0 0 0 
10 0 0 0 0 0 0 U U • 0 • 0 
II 0 0 o. 0 0 ,0 n II 23 II • 0 
t 2 0 0 0 0 0 0 n II 0 0 0 • 13 0 0 0 0 0 0 n n 0 • 0 0 
II o. 0 0 ,0 0 0 n " 0 • 0 .. 
11 0 0 0 0 0 .0 22 ,'0 0 • 0 0 
II 0 0 o. 0 0 0 22 n • 0 0 0 

" 0 0 0 .0 0 0 22 .. 0 • • 0 

" 
0 0 0 0 0 0 22 40 • 0 0 • 



OAT4 

~ 
< 

-

AGE : . 
OE:.10ES 

I. 

" 13 

" 
" 
" 
II 

E"A OR ,.UMBER H 

II'~" OtST4NC! M'rxeowcco 
CLASS NYM ••• ZI 

NOIMAL .oTATION AG! ., 

STANOINe 1'tM'1:1il 

t tfTaNS f WI MANACIMINT NON" 
INTI!NSt'lE 

HAltvlST 
CUTS 

I!NTlilv ItE·eNTRY "A.vIST' 
CUTS ClJr~ curs 

0 ¢ 0 0 • 0 o 0 
0 0 0 0 0 0 o 0 
0 0 0 0 0 • o 0 
0 • 0 • 0 • o 0 
0 0 0 0 0 • o 0 
0 0 0 0 0 0 o 0 
0 0 0 0 0 0 o 0 
0 0 0 0 0 0 o 0 
0 0 0 0 0 0 o 0 
0 0 0 0 0 0 o 0 
0 0 0 0 0 0 o 0 
0 0 0 • 0 o 0 
0 0 0 0 0 o 0 
0 0 0 0 0 0 o 0 
0 0 0 0 0 0 o 0 
0 0 0 0 0 0 o 0 
0 0 0 0 0 0 o • 
0 0 0 e • 0 o 0 

SI! rI .... elll: RA .. uSllilS MANUAL 

'DIAGNOSTIC "'ISSACE OhLY' 

... DISTANCe M I xlOWOOO 
C .. ASS Nu"'I.1 21 

"OIMAI,. ROTATtON AGI " 
tM".OyID _OTATIO" AGl 0 

COSTS/CU .. 
STANO "Ie: TI ..... .................................................... 

IIITI"lIn .. ".'UII ..... T 110"-
I.TIUI v, 

AGI ,,, ,N"." •• -'.Ta' "Alt VI. T """ VII T alCADIS CUTS CUTI CUTS CUTI 

0 0 0 0 0 0 .... 00 
0 0 0 0 0 0 .... .00 
0 0 0 0 0 0 .... 00 

• 0 0 0 0 0 0 "I' 00 
S 0 0 0 .0 0 0 .. I' .00 
I 0 0 0 0 0 0 .... 00 , 0 0 0 .0 0 0 21 ,~ 

• 0 0 o. 0 0 0 2t 01 

• 0 0 0 .0 0 0 21 ~~ 
10 0 0 o. 0 0 0 24 11 
II 0 0 0 0 0 0 20 21 
12 0 .0 0 0 0 0 24 o. 
13 0 0 0 0 0 0 U 11 .. 0 0 0 .0 0 0 u sa 
IS 0 0 0.0 0 0 U 31 .. 0 0 0.0 0 0 2~. 21 

" 0 0 0.0 0 0 22 12 
II 0.0 0.0 0 0 2~ 02 

""10 SIT! 

IilIGIH •• ArID TIMlelil 

SUSTAINID v II!"'O 

NORMAL U,fIIPROV!C 
CUTS CU"S 

0 0 0 0 
0 0 < 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 c 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 • 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

MID SITI 

RIG, .. '.ATIO 1r"'lllIl . ............................. 
IUIT"III'O VI". 

NO.MAL 1"".0 .. 0 
CUTS CUTS 

0 0 0 0 
o. 0 o. ., 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

22 II 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 



Ace IN 
CECADIS 

,. 
, , 
'2 
, l 

, s .. 
, . 

O~TA eRRCD HUMleR 24 

11'" •• OtS'TAHCI "'N. 
CI,.ASS "UNIIIt 2& 

NORNAl AOTATtON AGE I: 

STAND INC TI"'le. 

INTINSIVE MANAGIMeNT' HON-
INTINSIVE 

INT. y 1"·eNTRy HARVIST' HARVaST 
CUTS CUTS CUTS CUTS 

0 0 0 < 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 ~ 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 e 0 
0 e • 0 • 0 • 0 
0 0 • 0 0 0 0 
0 • 0 0 0 • 0 
0 • 0 • • • 0 0 
0 • • • 0 • • e 
0 0 0 • 0 • • 0 
0 • 0 0 c • 0 0 
0 0 • 0 • • 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 • 0 
0 0 0 0 0 e 0 0 
0 0 c 0 0 0 
0 0 0 0 0 0 

t~IACNQSTIC MISSACE ONLY' 

IfAR DISTANCE "INa 
CLASS NU ... ,'. 2. 

COSTS ICY .. 

STANDING TI"'lr_ 

INTINStv, .. ANAIII .. IIIT NON' 
I NTlIIII VI 

AGE IN 'NTltY •• · •• n. .. .... ST H •• VIST 
OICAOIS CUTS CUTS CUTS CUTS 

0 0 0 0 0 0 ..... 00 
0 0 0 0 0 0 .... . 00 
0 0 0 0 0 0 .... 00 
0 0 0 .. 0 0 .... 00 
0 0 0 0 • 0 2t . 13 
0 0 0 0 0 0 U. It 
0 0 0.0 0 0 U. 10 
0 0 0.0 0 0 21 10 
0 .0 0 0 0 0 21. IT 

10 0 0 0 .0 0 0 21. Tt 
II 0 0 0 0 0 0 21 .. 
12 0 0 0 .0 0 0 21 . IT 
13 0 0 o. 0 0 0 24 .to .. 0 0 0 0 0 0 24 .IT 
II O. 0 0 .0 0 0 to as 
" 0 0 0 .0 0 0 24 21 

" 0 0 o. 0 0 0 24 . 10 

" 0 0 0 .0 0 0 n. tI 

""'10 s t "I 

SUSTA1Nao vII\.Q 

NORMAl. IMP.DYID 
CuTS CUTS 

• 0 e • • 0 • • 
0 • • 0 

• 0 0 0 
0 0 0 0 
0 0 0 0 
0 • • • • 0 0 • 
0 • 0 0 
0 0 • • 0 0 0 

0 • • 0 0 c • 
" 0 0 0 
0 0 0 • 
0 0 0 • 

MID SIT! 

.I'GINIRATIO T l"'I,1l ............................. 
SUSTAINID 'fIILD 

Noa ... AI. I"'''.OYID 
CuTS CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 • 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

21 , T 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 



Ace ! N 
~e:CAOI!S. 

10 
II 
I. 

I J .. 
IS 

" 
" 
" 

FAR O:STANC! /)!NI 
CLASS HU .... '. 2! 

STANCINC TIMI.IIl 

lHfENSIVE MANAGeMINT 

IN TP. '( 
:UTS 

o 0 
e 0 
o 0 
o 0 
o 0 
o 0 

o 
o 

o 0 
o 0 
o 0 
~ 0 
o 0 
c 0 

o 
C 0 
o 0 
o 0 

Itl·ENTRy 
CIJT~ 

0 0 
C 0 
0 0 

0 
0 

0 0 
0 0 

c 0 
0 0 

0 
0 
0 

0 0 
0 
0 

0 0 

MAo.YIST 
CUTS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

NO"· 
INTINStYE 

I'tAftYEST 
c:u TS 

o 0 
o 0 
o 
o 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

II 

SUSTAINED Y'II.O 

NOItMAL H'III".Oyeo 
CUTS curs 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 0 

0 0 0 
0 0 0 
0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 

0 0 
0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

OAT~ eRRO~ ~UM'ER 2t SE! TIMeER lAM US'RS' MANUAL. 'ORISTI.·S CUlOI. APPENDIX 11'2 

·O{ACNOSTIC "'ISSAG~ ONLY 

FAR DISTANCe PIHI It A IRS I TI 
C:'ASS NUM.ra 21 

NORMAL aOTAffON ACE 16 

COSTS/C:U ... 

STAMOrNG TIM.'. IIIGIN"Ano TtlO'" .................................. 
[NTlNS[YI ........... G.MINT NON- SUSTAINIO YtHO 

[IITIU[Y! 
ACI [N INUY RI-IIITIIY "Aa.IST "611"ST NOIlIO", [1O_1I0nO 
OICAOIS CUTS CUT. CUTS CUTS CUTS CUTS 

0.0 0 0 0 0 .... 00 0 .0 0 0 
0 0 0 0 0 0 .... .00 0 .0 o. 0 
0 0 0 .0 0 .0 .... .00 o. 0 0 0 

• 0 0 0 .0 0 0 .... 00 0 .0 0 0 

• o. 0 0 .0 0 0 , .. , 00 0 0 0 0 
I 0 0 0 .0 0 0 , ... 00 0 0 0 0 
1 O. 0 0 0 0 0 21. tI 0 0 0 0 

• 0 .0 0 .0 0 0 2&. 2T 0 0 0 0 , 0 0 o. 0 0 0 21 .. 0 0 0 0 
10 0 0 0 .0 0 0 2' SO 0 0 0 .0 
11 0 .0 0 0 0 0 2T 20 0 .0 0 0 
12 0 0 0 0 0 0 21 .. o. 0 0 0 

I' 0 0 0 0 0 0 21 " 0 0 0 0 
1 • O. 0 0 .0 0 0 21 ... 0 0 0 0 

" 
0 .0 0 0 0 0 21. , 1 0 0 0 .0 

11 0 .0 0 0 0 0 21 
" 

21. 
" 

0 0 

" 0 0 0 0 0 0 21 .. 0 0 0 0 
II 0 0 0.0 0 0 21 n 0 0 0 0 



ACE ! N 
DECADES 

'. , , 
, 2 
, 1 .. 
'5 
•• 
:"J' 

OATA IRROR ~UM'IR 24 

1I'4A OISTAHC! UHCo ...... eJlCIAI. 
CI.ASS "u"'IIJl 30 

NORMA~ ROTATION AGI 'I 

t~~.oYeD _OfATtON AGI 0 

CROSS .,V.NUI 2 

STANDING TIMI'. 

INTINStVI ... ANAGI .... NT NOH· 
INTINStV. 

INTI. _e·INT .... HAIVIST HAlv!ST 
CUTS CUTS CUTS CUTS 

0 0 0 0 u 0 0 0 
0 0 0 0 0 0 0 • 
0 • 0 0 0 0 0 0 

• 0 0 0 0 0 0 0 
0 0 0 c c 0 0 0 
0 0 0 c 0 0 0 0 
c 0 c ~ 0 0 0 0 
0 <- 0 c 0 0 0 0 
0 0 0 c 0 0 0 0 
0 0 0 0 c 0 c 
0 c 0 c 0 0 0 
c 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 c 0 0 0 0 0 0 
0 c 0 0 • 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 • 0 • • 0 0 0 

'OlACNOSTtC ~ISSACI ON~'f' 

ACE (N 
OICAOIS 

, 
a 
• 10 

11 
12 
12 , . 
, s , , 
" 
" 

tl'Alit OISTANCI UNCOMMEIJICIAI.. 
C L.ASS HUMIIA 30 

NORMAL ROTATION ACE 

I ... ~.OVID ROTATION ACI 

COSTSICU .. 

STANDING TI"I.R 

INTINSIVI .. A.AG ..... n NON· 
INTINSIYE 

IHTI" _e- .NT. y HARVI,T HAlItyaST 
CUTS CUTS CUTS CUTS 

0 0 0 0 0 0 .... 00 
0 0 0 0 0 0 .... 00 
~ 0 0 . 0 0 0 .... 00 
0 0 0 0 0 0 ... , 00 
0 0 0 0 o. 0 2t 13 
0 0 0 .0 0 .0 21 10 
0 0 0 0 0 0 n .. 
0 .0 0 .0 0 0 n 21 
0 0 0 .0 0 .0 za 11 
0 0 0 0 o. 0 2a 2S 
o. 0 0 0 0 .0 n ,2 
0 0 0.0 0 0 n .. 
o. 0 0.0 0 0 n .. 
0 .0 0 0 0 .0 27 H 
0 0 0.0 o. 0 27 21 
0 0 o. 0 0 .0 27 

" 0 0 0 0 0 0 21 17 
0 0 0 .0 0 0 21 a. 

AI. I.. S I res 

leGINIIATID Tt ...... 

SUSf"AIIt!IIO 'fllL.C 

NOIMAI... 1II4'IOYIO 
CUTS CUTS 

0 0 0 0 

• • 0 0 
0 0 c 0 

• • 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 c 0 0 

AL.1. $ITES 

SUSTAINID '([,\.o 

NO .... &1. 
CUTS 

0 0 
0 0 
0 0 

• 0 
0 0 
0 0 
0 0 
0 0 
0 0 

• 0 
c 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

2. a. 

["'''.OyID 
CUTS 

0 0 
0 0 
0 0 
0 0 
0 0 
o. 0 
0 c 
0 0 
0 0 
c 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 



_4 :CN!C'!A _4"0 lASe: ""'4A::~ ~ •• ., 
FUI..~ ~..1NO lAS! UHCOMMIRC:A .. stu"" IHCl.vD~D' UHCo.,.sr.AIHEO 

t l SCOPE OF ANALVS:S 

LEhCTH 0' THe FtRST PI.AHHI"C O!RJOO IN Y!~.S' 10 
CuRReNT VOLUME LEVEL': 2000 00 
I..!NCrH OF CONVeRSION ~E.,ao EN DECACEs 10 
?OTA .. TIM! $~ANNIO Iv tHE PAOIL!M tN DECADES' 25 
OLDEST' ACE fO 'I REACHEC Iv ANY TIMleR CLASS, IN DleADES Ie 

CONTROL AND R!CUlATrOH 

SI!OUI!NT I AI. lOweR AND UPP.' aaUNDS 

1.0Wlft U"IR 

0 110 0 110 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

10 0 0 0 0 

CONY,A.rON LINK 0 110 0 0 

~OST· CONVIAS r ON .uroo 
11 0 110 0 110 
1 ;: 0 Ito 0 tlO 
13 0 ItO 0 Ito .. 0 tlO 0 110 
11 0 tlO 0 110 

" 0 Ito 0 110 

" 0 Ito o. tlO 
11 0 tlO 0 110 
11 0 110 0 110 
20 0 110 0 110 
21 0 tlo 0 110 
22 0 ItO 0 110 
23 0 tlo 0 110 
2" 0 110 0 110 
2S 0 tlO 0 ItO 





ACE 1-' 
DICADes 

10 

': 
13 
14 

IS 

" " '. 

AU I. 
OICAOIS 

• , 
I , 
• • 10 

11 
12 
12 
10 
II 
II 
11 
11 

WHITE s •• Ue! .. ~eo SIT! 
:I.AS$ NUMIIUt 

NORMA~ ROTATfON AGI l' 

""(NIMUM CUT USID IN 
VOLUME ReGULATION 0 0 

STANDING rI .... 11t 

IHTE-'SIYf MANACI"'INT NOH' 
[NTINSIVIE 

ENT",,,, R!·eNTRY HARVeST HA.YIST 
CUTS CuTS CUTS CUTS 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 10 
0 0 0 0 0 0 n 10 
0 0 0 0 0 0 '3 20 
0 0 0 0 0 0 I 1 I 10 
0 0 0 0 0 0 lSI .0 
0 0 0 0 0 0 I" 20 
0 c 0 0 0 210 90 
c' 0 0 0 0 0 21 , 10 
0 0 0 0 0 0 211 10 , 0 c 0 c 0 312 20 
0 0 0 0 c 0 333 so 
0 0 0 ? 0 0 312 so 
0 0 0 0 0 0 311 10 
0 0 0 0 0 0 31$ 30 

BLACK S".uCI •• MeD StTI 
C!.ASS NUMI.1t 2 

NORMAL ROTATION ACI II 

IMP. OVID ROTATla~ AGE 0 

MINIMUM CUT USIO IN 
VOLUMe ReGULATION 0 0 

~OLUMe lCUIle MITIRS/HAI 

STAMOINet TIM.I" 

INTlII"VI MaNaCIMIHT NOIrt· 
I NTI'" I VI 

INTR" .'·INTay "Alt VIS T H ... yIST 
CUTS CUTS CUTS cun 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 o. 0 
0 0 0 .0 0 0 o. 0 
0 0 0 0 0 0 o. 0 
0 .0 0 0 0 0 0 0 
0 0 o. 0 0 0 0 0 
0 0 0 .0 0 0 0 0 
0 .0 o. 0 0 0 o. 0 
0 0 0 0 0 0 12 20 
0 0 0 0 0 0 2' 10 
0 0 0 0 0 0 .. 00 
0 0 o. 0 0 0 .. .0 
0 0 o. 0 0 .0 I'. so 
0 0 0 0 0 0 '31. 10 
0 0 0 0 0 0 "' 10 
0 0 0 0 0 0 , .. 20 
0 0 0 0 0 0 20' 10 
0 0 0 0 0 0 221 .20 

RrCI-.!RATEO TIMleR 

SUSTAINIO 1'1£1.0 

NO .... 'l. 1 ....... OvIO 
CUTS CUTS 

0 0 0 0 
0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 0 0 

0 

0 
0 0 0 0 
c 0 0 G 

, I 2 20 0 
0 c 0 
0 0 0 0 
c 0 ? 0 
0 0 0 0 

.IGeNIItATEO T 0 .. 1. It .................................... 

SUSTA I NID YIILD 

"0 ..... 1. IfI,.aovID 
CUTS CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

226 20 0 0 



olCF. ,. 
OI:AOIS 

'0 

'2 
'3 '. , s 
, G 

" , . 

AU ,N 
oeCADIS 

I 
2 , 
0 
S , 
1 

• • 10 
11 
1 2 

I' .. 
11 
11 
11 
II 

I» I fill! .• Ga~o S! Tt 
CI.ASS '-UMBER 5 

, 0 

M(NIMUM CUT uSia IN 
VOLUMe ReCULATI0~ 0 0 

VOLUMe ,CUlle MITeRS/HAI 

STANDING TIMIIR 

INTENSIVE MANACI"!HT "ON-

ENTJn 
CUTS 

e 0 
0 0 
0 0 
c 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 

0 
0 
0 0 
e 0 

'IIITINSIV( 
RE-eNTRY ""It VeST HARvIS! 

C;JT$ 

e 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 c 
0 0 

0 

0 0 
0 0 
0 0 
0 0 
C 0 
0 0 
0 0 

'lNI 

CUTS CUTS 

0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 0 0 
0 0 0 
0 0 0 
0 21 00 
0 '3 10 
0 , IS '0 
0 72& 20 
0 782 50 
0 378 .0 
0 311 .0 
0 400 , 0 

0 421 00 
0 452 10 
0 413 ,0 

0 412 40 
0 50' 10 

523 00 
53. 10 

·· .. u s , 11 
CLASS MUM'" , 

NORMAl. aOTATI0N AGe: 

MINIMUM CUT USID IN 

12 

vOLUMe alGULATtON 0 0 

vOLUMI ICUI'C "ITI.S/HA, 

STANDING TlMI .. 

'NUll" VI "AIIAU .. IIIT NON· 
J UIN.' VI 

... TRY .r· ... uy "All VII T "AIIYIST 
CUTS CUTS CUTS CUTI 

o. 0 0 0 o. 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 o. 0 0 0 , , .0 
0 0 0 .0 0 0 sa '0 
0 0 0 .0 0 0 lOS '0 
0 0 0 0 0 0 ... SO 
0 0 0 0 0 0 ". 00 
0 0 0 0 0 0 223 00 
0 0 0 .0 0 .0 212 10 
0 0 0 0 0 0 210 . • 0 
0 0 0 0 0 0 ,U .30 
O. 0 0 0 0 0 lZS .10 
0 0 0 0 0 0 , .. '0 
0 .0 0 0 0 0 31Z .00 
0 0 0 0 0 0 311 SO 
0 0 0 0 0 0 311 00 

SUSTAINED 'ftlI.D 

"'OI"'AI. (""ROVED 
:UT~ CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 

311 '0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

.,GI"".TIO TIMlr • ................................. 
SUIT.INIO v ilL 0 

NoaMAL 'M~1I0nD 
CUTI CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

210 10 0 0 
0 0 0 0 
0 0 0 .0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 



1-·· . 

.,\Gf (fil 

OEC.lOI!' 

'0 
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04TA ERROA MUMIIA 2' 

ICONDM:C OAT. 

~tAIt CtSTANC! 'tIt"IT! SPRUCe: "'.0 S[T! 
CL.A$$ HUMI,R 

NORMAL. ROTATtON ACe: fa 

tM~ROVIO ROTArION AGE 0 

(iROSS R'vlNUI I 

STANDING rlMalR 

INTINStvE MANAGeMENT NOH~ 5USTAINID 1I1t.c 
lNTINs:ve 

ENTRY II f> IIU'R ¥ HAR't'!S"; MAR yes T ~OIlMAI.. lMPRO't'!D 
":UT$ CUTS CUTS ev TS CUTS CUT':; 

0 0 0 0 0 0 0 0 0 0 0 0 
c 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 c 0 0 0 0 0 0 0 0 

0 " 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 • 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 c 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
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'DIACNOSTIC MISSAC! ONl..y' 

AU IN 
OICAOIS 

• s 
s , 
• • 10 

II 
12 
12 .. .. .. 
" It 

DATA ••• 0. NUOIau 20 

(DIAGNOSTIC. "ISS&GI 

.. IAR OISTANCI WHITE S~.UCI 

CLASS MUMI!. 

Noa ... &L, ROTATION ACE 

fM~.OVIO ROTATtON AGE 

G.OSS •• Y.NUI 2 

STANOING TIN'" 

INTINSIVI OIANAGlII!.NT NON" 
INTINSIVI 

INUY •• ·.IITRY "AIlVIST HARVIST 
CUTS CUTS CUTS CUTS 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 • • 0 0 
0 0 • 0 • • • • • • • • 0 • • .. • 0 • • 0 • .. 0 
0 0 0 .0 0 • • • • • • 0 • 0 • • 0 • 0 0 0 0 0 0 
0 0 0 • 0 0 0 • 0 0 • 0 • 0 0 0 
0 .0 0 0 0 0 0 0 

• • 0 0 0 0 0 0 
0 0 0 .0 0 0 0 0 
0 0 0 0 o. 0 • 0 
0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 • 
S •• T I"". .... USIRS' MANUAL . _OR'ST"· S 

ONLY' 

"4ID SITI 

.. 

SUSTAINIO fllLD 

NORMAL. IM"'.ovIO 
CUTS CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
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DATA 

~CE : H 

O!c:.O!S 

'0 

'l 

'. 'S '. 

SLA::_ slt.v:e 
:lASS: IriIU""IER l: 

CROSS .e~!NUE 

STAND INC 'l'1 ... !. 

!NiI!Nst~E MANACeMENT IriIOH· 
1 Nt!,'iS I ~ e: 

eNTRv .e:-ENTRV ",_VaST M,R \"S ~ 
:UT!: CUTS CUTS curs 

0 0 0 • 0 0 0 • 0 0 • 0 • • 0 0 
0 0 0 0 • 0 0 • 0 0 • 0 • • 0 • 
0 0 • 0 0 0 0 0 
c • 0 0 0 0 • • 0 0 0 • 0 0 • • 0 0 0 0 0 0 0 • 0 0 0 0 0 c • 0 0 0 • • 0 0 0 
c 0 0 0 0 0 • • 
0 • • 0 c 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 0 0 e 
0 • 0 0 0 0 • 

0 0 0 0 0 0 0 0 
0 0 0 • 0 0 0 0 
0 0 0 • 0 0 0 • 

II 

SUSTAINED vlEI.O 

IriIORMA\, 'MPAovlO 
::ur$ ::UTS 

0 0 • e 
0 0 0 0 

• 0 0 0 

• • 0 
0 0 0 0 

• 0 0 0 
0 • 0 

• 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 c 0 
0 0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

• • 0 0 
0 0 

seE """IER _AM U$."S' MANUA~ FORES'E"S eUIDl!, AIt~INOIW t 1'2 

< 0 I ACHOS 't 1 c: MeSSAC! QHL Y , 

HIAII: OISTANce Bi.,AeK SPA uel ".0 SIT! 
CLASS HUMIC_ 2 

HO .... '1. ROTATION ACE 'I 

[M""OYIO ROTATION ACE 

a_oss _eVeNUI! 2 

STANOIHG TI"IU IItIGINIIitATID TI"",alll ......................................... . ........................ 
INTIIIISlve Ma .. A41"'IIIIT NON- SUSTAINID vllL.D 

[NTINSIYI 
ACE IN INTlltv It.-ENTity HAltVIST H .. RVIST NO.MAI.. 'MIltROYID 
OICAOH CUTS cuTS CUTS CUTS CUTS CUTS 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 • • • 0 0 • • 0 • 0 0 
0 • • 0 0 • 0 0 0 0 0 0 

• 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
o. 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 • 0 0 0 0 
I I 0 • • .0 0 0 0 • 0 0 0 0 
I: 0 0 0 • 0 0 0 0 0 0 0 0 
12 0 0 0 • 0 0 0 0 0 0 0 0 

" 
0 • 0 0 0 0 • 0 • 0 0 0 

IS 0 0 • 0 0 .. 0 0 • 0 0 0 

" 
0 • 0 0 • • 0 0 0 • 0 0 

11 O. 0 0 0 0 0 0 0 0 0 0 0 
II 0 0 0 0 0 0 0 • 0 0 0 0 

IftROIll HUMBIR 24 SI, T 1 .... _ _A" u.U.· MANUAL, _O_ISTIO'S aUIDI. ."'INDIX I I' : 
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.l.CE :'" 
OC::.10fS 

'0 

'J 

's '. " '. 

ENTIt., 
CuTS 

c 0 

0 0 
0 0 , 0 

0 0 

0 

0 
0 

c 0 

, 0 
0 0 
0 0 , 0 
0 0 
0 0 

""! • EOwQO:) 
C~.lSS firfu""IIR 1 

"'OR~AL ROTArlON ACE 

CROSS REVENUE ~ 

SfANOtNC r ;MIEA 

rtE-ENTRY 
:UT'S 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 c 

"A.Ves'" 
CUT!: 

0 0 
0 0 

0 c 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

NOH
INTI,.SIVE 

I1AR"eST' 
CtJ~S 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
c 0 

o 0 
o 0 

SE! '!' pr,"left RAM USIRS MANUAl. 

'OIACHOS~lC ~!SSACE OH~1' 

ACE I Jill 
OECAO!S 

10 
11 

12 
12 .. 
IS 
II 
17 ,. 

eNTRY 
:UTS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

NIAI OISTANel M1X!OWOOD 
e1..ASS NUMI.I l 

NORMAL AOTATtON ACE II 

CROSS IlIVINUE :: 

STANDING TIMIIA 

a'·INTIV MAR viS T 
CUTS CUTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
o. 0 0 0 
0 0 0 0 
0 .0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 .0 
0 0 c 0 
0 0 0 0 
0 0 0 0 
0.0 0 0 
0 0 0 0 

NOH· 
INTINS/VI 

MA. VI. T 
CUTS 

0.0 
o 0 
o 0 
o 0 
0.0 
o 0 
0.0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
0.0 
o 0 
o 0 

GOOO 5;iE 

SUST'AINEO vll1..0 

"'ORMAI. :"""'''OVID 
::urs CuT'5-

0 0 
0 0 0 0 
0 0 
0 0 
0 0 0 0 

0 0 0 
0 0 0 
0 0 

0 0 0 
0 0 0 0 
0 0 0 
0 0 0 
0 0 c 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 c 
0 c 0 0 

COOD SITE 

olGINUAUD T IMIIR .......................... 

SUSTAINID y t I\. 0 

NORMAL ' ...... 0'110 
CUTS CuTS 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
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.1(j,E :,.. 

Oe::olOES 

'2 
13 '. '. 's 
" .. 

~f.1~ O:S~~HC! ~IX!OWO:O 

:i.ASS /fUMI!R 

~ORMA~ A:OTATtO~ ACE 

GROSS R!'I'!NUE I 

STA.NDINC TIMlER 

!NT!NS:~E MANACEMENT NON

INTENStvE 
MARvES':" EN TA: v 

CUiS 

o 0 
o 0 
o 0 
o 0 

o 0 

o 0 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 
o 
o 0 
o 0 

RE-ENTRV 
Cu"'S 

0 c 
0 0 
0 0 
0 0 

c c 

0 0 
0 0 

0 0 

c 0 

0 0 

MARV!ST 
:u1'$ 

0 c 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 

CUTS 

o 0 
o 0 
Q 0 
o 0 
o 0 
o 0 
o c 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

'DIACNOSTIC M~SSACE OH~f 

ACE 'N oKeAOIS 

10 
II 
12 
13 .. 
IS 

" !7 

" 

HIAA DISTANCE JIll I xlDWOOD 
CLASS fIIUMI.. • 

NORMAL ROTATION AGE 

a_oss RIVIHUI 2 

STANCINC TI"'I'. 

INTINSIVI MANAGIMENT NOH
INTINStvl 

MAIVIST 
CUTS 

INTA V RI-INTfltv "AfIt'lIST 
CUTS CUTS CUTS 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 ,0 0 0 0 0 0 0 
0 .0 0 0 0 0 0 0 
o. 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 .0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

" 

R!CENIA:ATeO ~tM'E. 

SI,lSTA1H"e;O vllt..O 

"fORMAl. t'-4·'CVIC 
c .. T$ C':.:1$ 

0 0 0 0 
0 c 0 0 
0 0 0 0 
0 c 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 
0 0 0 
0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
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MEO SITE 

"lerNe.ATIO T !MIER 
_ .... ---------- ... _ ....... 

SUSTAINED '(111.0 

NORMAL 1114".0'110 
CUTS CUTS 
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0 0 0 0 
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0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
e 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
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0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
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0 0 0 0 0 0 

SE! T I"'IIA: RAM USERS' MANUAL 
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CUTS CuTS CUTS CUTS 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 .0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 .0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
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Sample Usercontrol File (PACC.USER) 

-Number of periods to be constrained ({2) 
-Lower and Upper average cost constraint (2F6.2) 



AGE 

AGE OF ECONOMIC ACCESS ABILITY FOR TIMBER GROUP NB 
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6 MANAGfMfNT ALTERNATIVFS 

CI IISS MGMT CO[1[S VOL UMf rCONOMIC PFRIOD OF IMP TYPE OF 1'1 RC; 1 LAST FIRST lllST MIN NO MAX NO 

NAMf RfG NON GFN ClflC;S (:1 AC;S SUSTAINED YIElD MGMT FNTRY FNTRY HARVEST HARVEST OF CUTS or CUTS 

NAC R 1 - 1 0 7 7 

NAG R 1 1 - 1 0 3 3 

NR7 R 2 2 - 1 0 12 12 

NB8 R 2 2 - 1 0 11 11 

NRA R 2 2 - 1 0 9 9 

N02 R 3 3 - 1 0 11 11 

N05 R 3 3 - 1 0 14 14 

N06 R 3 3 - 1 0 13 13 

N08 R 3 3 - 1 0 11 11 

NDA R 3 3 - 1 0 9 9 

NE2 R 4 4 - 1 0 11 11 

NE8 R 4 4 - 1 0 11 11 

NEA R 4 4 - 1 0 9 9 

NG6 R 5 5 - 1 0 13 13 

NG8 R 5 5 - 1 0 11 11 

NG9 R 5 5 - 1 0 10 10 

NGA R 5 5 - 1 0 9 9 

NGB R 5 5 - 1 0 8 8 

NGC R 5 5 - 1 0 1 1 

NGO R 5 5 - 1 0 6 6 

NGE R 5 5 - 1 0 5 5 

NHX R 6 6 - 1 0 18 18 , 
NH2 R 6 6 - 1 0 11 11 1 

NH3 R 6 6 - 1 0 16 16 1 

NH4 R 6 6 - 1 0 15 15 1 

NH5 R 6 6 - , 0 14 14 1 

NH6 R 6 6 - 1 0 13 13 1 

NH1 R 6 6 - 1 0 12 12 1 

NH8 R 6 6 - 1 0 11 11 1 

NH9 R 6 6 - 1 0 10 10 1 

NHA R 6 6 - 1 0 9 1 9 1 

NHB R 6 6 - 1 0 8 1 8 1 

NHC R 6 6 - , 0 1 1 1 1 

NJ5 R 1 1 - 1 0 14 1 14 1 

NJ8 R 7 1 - , 0 11 11 1 

NJ9 R 1 1 - 1 0 10 10 1 
NKX R 8 8 -, 0 18 18 
NK2 R 8 8 - 1 0 11 11 

NK3 R 8 8 - 1 0 16 16 
NK4 R 8 8 - 1 0 '5 15 
NK5 R 8 8 - 1 0 14 14 
NK1 R 8 8 - 1 0 12 12 
NK8 R 8 8 - I 0 It 11 
NK9 R 8 8 - 1 0 10 10 
NKA R 8 8 - 1 0 9 9 
NKB R 8 8 - 1 0 8 8 
NKC R 8 8 - I 0 1 1 
NL5 R 9 9 - I 0 14 14 
Nl8 R 9 9 - 1 0 11 11 
NL9 R 9 9 - , 0 10 10 
NLA R 9 9 - , 0 9 9 
NM4 R 10 10 - 1 0 '5 15 
NM6 R 10 10 - 1 0 13 13 
NM1 R 10 10 - 1 0 12 12 
NM8 R 10 10 - 1 0 11 1 1 



RAM Timber Class :"iaming Conventions 

Timber RAM uses a three character name to identify timber classes. For this study. 

the first character was used to identify the haul distance class: 

:\ identified the near distance class. 

M identified the moderate distance class. and 

F identified the far distance class. 

The second character was used to identify the species· site combination: 

A for white spruce· good site. 

B for white spruce· medium site. 

C for white spruce· fair site. 

o for black spruce' good site. 

E for black spruce' medium site. 

F for black spruce· fair site. 

G for mixedwood . good site. 

H for mixed wood . medium site. 

I for mixedwood . good site. 

J for pine • good site. 

K for pine' medium site. 

L for pine • fair site. and 

M for uncommercial classes. 

The last character was used to identify the current age of the timber class: 

X for current clearcuts. 

1 for timber classes 1 decade old. 

2 for timber classes 2 decades old. 

3 for timber classes 3 decades old. 

4 for timber classes 4 decades old. 

S for timber classes 5 decades old. 



6 for timber classes 6 decades old. 

7 for timber classes 7 decades old. 

8 for timber classes 8 decades old. 

9 for timber classes 9 decades old. 

A for timber classes 10 decades old. 

B for timber classes 11 decades old. 

e for timber classes 12 decades old. 

D for timber classes 13 decades old. 

E for timber classes 14 decades old. 

F for timber classes 15 decades old. 

G for timber classes 16 decades old. 

H for timber classes 17 decades old. and 

I for timber classes 18 decades old. 

This naming convention was consistent between both FMUs. 
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