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Objective:   The objectives of this analysis are to evaluate:  1) different scenarios concerning where Sitka spruce and western hemlock timber harvested on the Tongass National Forest is processed (i.e., in Alaska, in the lower 48 States, or in foreign countries), 2) the effects those different scenarios would have on the appraisals of Tongass timber, 3) how such effects would vary by different species and size mixes allowed to be processed outside of Alaska, and 4) the extent to which the effects of different processing locations varies across the Forest. 
Approach:   We analyzed various species and size mixes of timber sold from the Tongass National Forest .  The four commercial species of interest are Sitka spruce, western hemlock, Alaska yellow-cedar, and western red-cedar.  Other species with commercial potential (e.g. red alder and shore pine) were not considered as they are minor components of the regional market.  All Alaska yellow-cedar was assumed to be exported to foreign markets.  All western red-cedar was assumed to be shipped to domestic markets in the Puget Sound.  Sitka spruce and western hemlock were allocated between local, domestic, and foreign markets by diameter, and zone (groups of Ranger Districts on the Tongass).
For the sake of the analysis, shipments of logs within groups of species and sizes were assumed to go to one of three destinations:
1. Domestic manufacture within the State of Alaska.  Shipment is by barge, from log transfer facilities to mill sites in Southeast Alaska.
2. Puget Sound destinations for manufacture.  Shipment is by barge, from log transfer facilities to mills in the Puget Sound area.
3. World market destination outside of the United States.  Shipment is by freighter, from loading points near the log transfer facility.  We assume that loading will be from the water onto a ship using stevedores from Southeast Alaska communities.
This analysis assumes the Forest Service provides adequate upland facilities to operate a modest sort yard based on species and piece size.  The space will allow for separation of product/size by destination.   The Forest Service will provide barge loading facilities suitable for all markets.  Normal log transfer facilities layout includes a ramp that can be used to place logs into saltwater for rafting and loading onto a ship (Destination 3)
.
Description of scenarios:  A total of seven scenarios were analyzed, including current procedures, three foreign market options, and three domestic market options.  This analysis assumes utility volume is left in the forest.  Utility wood will go to the best market if markets improve, but changes in current markets are not expected in the near term.  Each of the six alternative scenarios is a hybrid mix of shipping some material out of Alaska that local processors cannot efficiently use, and processing some volume locally.  The description of each scenario follows:
Scenario 1:  Current Procedures.  Current appraisal procedures assume that Sitka spruce, western hemlock and western red-cedar is processed in Southeast Alaska.  This analysis assumed local processing of western red-cedar.  Alaska yellow-cedar may be sold in log form to any market. 
Scenario 2:  SS_H < 15 L48.  All Sitka spruce and western hemlock logs less than 15 inches in diameter
 may be sold to markets in the lower 48 States, but not to foreign markets.  Sitka spruce and western hemlock logs 15 inches or more in diameter must be processed in Alaska.  All western red-cedar may be sold to lower 48 markets and Alaska yellow-cedar may be sold to any market.  The analysis assumes western red-cedar is processed in the Puget Sound area, and Alaska yellow-cedar is shipped overseas.
Scenario 3:  SS_H < 17 L48.  All Sitka spruce and western hemlock logs less than 17 inches in diameter may be sold to markets in the lower 48 States.  Sitka spruce and western hemlock logs 17 inches or more in diameter must be processed in Alaska.  All western red-cedar may be sold to lower 48 markets and Alaska yellow-cedar may be sold to any market.  The analysis assumes western red-cedar is processed in the Puget Sound area, and Alaska yellow-cedar is shipped overseas.
Scenario 4:  SS_H < 19 L48.  All Sitka spruce and western hemlock logs less than 19 inches in diameter may be sold to markets in the lower 48 States.  Sitka spruce and western hemlock logs 19 inches or more in diameter must be processed in Alaska.  All western red-cedar may be sold to lower 48 markets and Alaska yellow-cedar may be sold to any market.  The analysis assumes western red-cedar is processed in the Puget Sound area, and Alaska yellow-cedar is shipped overseas.
Scenario 5:  SS_H < 15 FM.  All Sitka spruce and western hemlock logs less than 15 inches in diameter may be sold to foreign markets.  Sitka spruce and western hemlock logs 15 inches or more in diameter must be processed in Alaska.  All western red-cedar may be sold to lower 48 markets and Alaska yellow-cedar may be sold to any market.  The analysis assumes western red-cedar is processed in the Puget Sound area, and Alaska yellow-cedar is shipped overseas.
Scenario 6:  SS_H < 17 FM.  All Sitka spruce and western hemlock logs less than 17 inches in diameter may be sold to foreign markets.  Sitka spruce and western hemlock logs 17 inches or more in diameter must be processed in Alaska.  All western red-cedar may be sold to lower 48 markets and Alaska yellow-cedar may be sold to any market.  The analysis assumes western red-cedar is processed in the Puget Sound area, and Alaska yellow-cedar is shipped overseas.
Scenario 7:  SS_H < 19 FM.  All Sitka spruce and western hemlock logs less than 19 inches in diameter may be sold to foreign markets.  Sitka spruce and western hemlock logs 19 inches or more in diameter must be processed in Alaska.  All western red-cedar may be sold to lower 48 markets and Alaska yellow-cedar may be sold to any market.  The analysis assumes western red-cedar is processed in the Puget Sound area, and Alaska yellow-cedar is shipped overseas.
Methodology:   Volume and value data were obtained from a database in the Regional Office of historic timber sale cruises (version 0.163).  The database consists of 118 timber sale cruises, 46,909 sample trees and 118,886 sample logs across the Tongass National Forest.  The database represents an expanded volume of 349 million board feet (MMBF).  Valuation information used included data by zone on species, species quality (grade and small end diameter of log), average stump to log transfer facility (LTF) costs, haul costs, and raft cost averages.  Each log in the database was valued based on these characteristics.  Regression equations of pond log value as a function of diameter at breast height were developed for each species by zone.

Selling values and costs were obtained from data collected in 2005, price quotes from Puget Sound log buyers, and other sources.  Data collected from 2000 to 2006 was used to illustrate market variations in figures 1, 3, and 5 (see results).
All values expressed are stumpage values per net thousand board feet (MBF).  Stumpage values were derived using the evidence of end-product selling values for three market scenarios:  1) manufacturing in Alaska, 2) log sales to the Puget Sound area, and 3) log sales to foreign markets.  End-product selling values were brought back to Alaska by subtracting freight costs.  End-product selling values were then brought back to the “pond” (logs at the mill) by subtracting manufacturing and log handling costs.  Alaska manufacturing sale values and log sale values to Puget Sound were reduced by barging costs from the LTF to the mill.  Rafting, towing to ship, ship tending and other costs were subtracted from foreign market selling values to arrive at foreign market value at the LTF.  Average stump to LTF costs were subtracted from selling values (by scenario) to arrive at stumpage values.  All stumpage values include margins for profit and risk per Forest Service Handbook direction (FSH 2409.22).
Results -- Scenario Analysis by Zone:

Yakutat Zone: As can be seen in Figure 1, using 2005 prices (the bars), the average value per MBF for timber in the Yakutat zone (the Yakutat Ranger District) is negative for all scenarios that include any Alaska processing, and one foreign shipment scenario.  Only when the restriction on foreign exports reaches a 17 inch diameter (i.e., all logs less than 17 inches in diameter can be exported) does this zone appraise positive.  When the analysis was broken down by species, only Sitka spruce appraised positive, and only in the two larger diameter foreign export scenarios (Figure 2).
The results were assessed with a sensitivity analysis on price to illustrate variability of timber values under recent market fluctuations.  Values per MBF derived using prices from 2000 to 2005 are presented in Figure 1, represented by the lines in the graph.  In the Yakutat Zone, the current appraisal procedures have not resulted in a positive appraised value, on average, since 2000.  None of the Alaska processing scenarios result in a positive appraised value under any market conditions that have happened since 2000.  The three foreign market scenarios all result in positive values part of the time.  Every scenario also has the potential to have a negative average value under various market conditions that have occurred in the past several years, some less likely than others.
North Zone:   As can be seen in Figure 3, using 2005 prices (the bars), the average value per MBF for timber in the North Zone (the Sitka, Hoonah, and Juneau Ranger Districts) is negative for all scenarios that include Alaska processing, and one foreign shipment scenario.  Only when the restriction on foreign exports reaches a 17 inch diameter (i.e., all Sitka spruce and western hemlock logs less than 17 inches in diameter can be exported to foreign markets) does this zone appraise positive.  When the analysis was broken down by species, Alaska yellow-cedar appraised positive in all scenarios, and Sitka spruce appraised positive in the three foreign export scenarios (Figure 4).  Western hemlock appraised negative in all scenarios.

The results were assessed with a sensitivity analysis on price to illustrate variability of timber values under recent market fluctuations.  Values per MBF derived using prices from 2000 to 2005 are presented in Figure 3, represented by the lines in the graph.  In the North Zone, the current appraisal procedures have not resulted in a positive appraised value, on average, since 2000.  None of the Alaska processing scenarios results in a positive appraised value under any market conditions that have happened since 2000, although the two larger diameter restricted Alaska processing scenarios appraise close to break-even under the most favorable market conditions.  The three foreign market scenarios all result in positive values part of the time.  Every scenario also has the potential to have a negative average value under various market conditions that have occurred in the past several years, some less likely than others.
South Zone:  As can be seen in Figure 5, using 2005 prices (the bars), the average value per MBF for timber in the South Zone (the Craig, Thorne Bay, Ketchikan, Wrangell, and Petersburg Ranger Districts) is negative for the current scenario.  All other scenarios appraise positive.  When the analysis was broken down by species, Alaska yellow-cedar and Sitka spruce appraised positive in all scenarios, including the current procedures (Figure 6).  Western hemlock appraised negative in all scenarios.  The average appraised value is negative under current procedures because of the impact of western hemlock values (western hemlock constitutes about half of the volume in an average Tongass National Forest timber stand).

The results were assessed with a sensitivity analysis on price to illustrate variability of timber values under recent market fluctuations.  Values per MBF derived using prices from 2000 to 2005 are presented in Figure 5, represented by the lines in the graph.  In the South Zone, the current appraisal procedures have resulted in a positive appraised value part of the time since 2000.  All of the alternative scenarios result in a positive appraised value under some market conditions that have happened since 2000.  Every scenario also has the potential to have a negative average value under various market conditions that have occurred in the past several years, some less likely than others.

Impact of Diameter Selection on Roundwood Volume Sold in Alaska Versus Elsewhere:

Table 1 is an illustration of how much wood is processed in Southeast Alaska versus outside Alaska under different assumptions regarding shipping roundwood out of the region.  The table illustrates proportions of wood processed locally versus elsewhere based on diameter restrictions on shipments, regardless of where the roundwood is shipped.  Under the current procedures, 88% of timber harvested on the Tongass National Forest is sold to processors within Southeast Alaska, and 12% is sold outside Alaska.  The 12% sold outside Alaska is all Alaska yellow-cedar, as this analysis is based on cruise data used in appraisals.  Under scenarios that allow Sitka spruce and western hemlock logs under 15 inches in diameter to be sold outside Alaska (i.e., scenarios 2 and 5), 51% could go to Alaska processors and 49% could be shipped to lower 48 or foreign markets.  When the diameter limit increases to 17 inches (i.e., scenarios 3 and 6) 43% stays in the State and 57% potentially leaves the State.  At a diameter limit of 19 inches (scenarios 4 and 7), 35% stays in the State and 65% potentially is shipped elsewhere.
The breakdown by zone (Table 1) illustrates the impact of average diameter distribution in the various zones, in that trees are on average smaller as one moves north.  Therefore, the proportion of volume that would potentially be sent out of State under each diameter restriction scenario is higher in the north than in the south.

Employment calculations:  The following is an example of how employment might be affected by the procedures.

Assume 100 MMBF is cleared through the environmental analysis process required by the National Environmental Policy Act.  During the sale layout and appraisal process, assume 40 MMBF of the total volume in the project is found to be uneconomic under current shipping and appraisal procedures.  This leaves 60 MMBF in the final package of sales.

60 MMBF x 2.07 (logging employment coefficient) = 124.2 annualized jobs
 in logging.
(60 MMBF x 0.9) x 4.31 (sawmilling coefficient) = 232.74 annualized jobs in sawmilling, assuming 10% of the stand is Alaska yellow cedar that can be exported under current procedures.

Total annualized employment without allowing shipment of logs out of Alaska = 357.

Assume an additional 30 MMBF is economic is logs are allowed to be shipped out of Alaska, increasing the total sale volume to 90 MMBF.  Assume the additional 30 MMBF is shipped to the lower 48 or exported to foreign markets.  To calculate the additional jobs created with the extra volume that will be shipped or exported:

30 MMBF x 2.07 = 62.1 additional annualized jobs in logging.

Total annualized jobs allowing some shipment of logs out of Alaska = 419.

Additional employment would be created in transportation, but the coefficient for these jobs is unknown and would be extremely difficult to estimate.  Transportation employment caused by forest management activities cannot be split out from transportation employment caused by any other activity, such as mining or fishing, in the employment data reported by the State.
Table 2 is an illustration of this same type of analysis to a possible increase in timber harvest in the North and Yakutat zones.  At present, there have been no economic timber sales on these districts that have been processed in Alaska for many years. Assuming these zones sold their allocated 1997 Forest Plan Allowable Sale Quantity (ASQ) under a foreign market scenario that allowed logs less than 17 inches in diameter to be exported, there would be a total of 149 additional annualized jobs created, and about 76 of these would be additional local milling jobs.  This is assuming the entire annual ASQ was harvested, and the allocation of timber harvest would be as illustrated.  This example assumes a foreign market for the exported roundwood because there is apparently no market for the small diameter roundwood from these Districts in the Puget Sound area (see figures 1 and 3).

Table 1.  Impact of Diameter Selection on Roundwood Volume Sold in Alaska Versus Elsewhere (SS = Sitka spruce; Hem = western hemlock).

	
	
	Processing Location
	Percent Processed

	Tongass Level
	Current Procedures
	AK
	88%

	 
	
	Outside AK
	12%

	 
	SS and Hem less than 15
	AK
	51%

	 
	inches shipped elsewhere1
	Outside AK
	49%

	 
	SS and Hem less than 17
	AK
	43%

	 
	inches shipped elsewhere2
	Outside AK
	57%

	 
	SS and Hem less than 19
	AK
	35%

	 
	inches shipped elsewhere3
	Outside AK
	65%

	Zone Level
	
	
	

	North
	Current Procedures
	AK
	85%

	
	
	Outside AK
	15%

	North
	SS and Hem less than 15
	AK
	57%

	
	inches shipped elsewhere
	Outside AK
	43%

	North
	SS and Hem less than 17
	AK
	49%

	
	inches shipped elsewhere
	Outside AK
	51%

	North
	SS and Hem less than 19
	AK
	40%

	
	inches shipped elsewhere
	Outside AK
	60%

	South
	Current Procedures
	AK
	87%

	
	
	Outside AK
	13%

	South
	SS and Hem less than 15
	AK
	49%

	
	inches shipped elsewhere
	Outside AK
	51%

	South
	SS and Hem less than 17
	AK
	42%

	
	inches shipped elsewhere
	Outside AK
	58%

	South
	SS and Hem less than 19
	AK
	35%

	
	inches shipped elsewhere
	Outside AK
	65%

	Yakutat
	Current Procedures
	AK
	100%

	Yakutat
	SS and Hem less than 15
	AK
	54%

	
	inches shipped elsewhere
	Outside AK
	46%

	Yakutat
	SS and Hem less than 17
	AK
	42%

	
	inches shipped elsewhere
	Outside AK
	58%

	Yakutat
	SS and Hem less than 19
	AK
	32%

	
	inches shipped elsewhere
	Outside AK
	68%


1.  Sitka spruce and hemlock less than 15 inches shipped elsewhere represents scenarios 2 and 5.

2. Sitka spruce and hemlock less than 17 inches shipped elsewhere represents scenarios 3 and 6. 

3. Sitka spruce and hemlock less than 19 inches shipped elsewhere represents scenarios 4 and 7.

Table 2.  Hypothetical Example of Economic Effects to Southeast Alaska Mill and Logging Volume and Annualized Jobs Under Scenario 6; SS_H <17 FM (harvest volumes based on 1997 Tongass Forest Plan).
	Ranger

District
	District Portion of NIC I1 (MMBF)
	Economic

volume recently sold with Alaska processing
	Potential Annual Economic Volume Offer (MMBF)
	Percent processed in Alaska under this scenario
	Southeast Alaska Processing  Potential Volume (MMBF)
	Potential Additional Annualized Mill Jobs
	Potential Additional Annualized Logging Jobs
	Potential Additional Total Jobs

	Yakutat
	4
	0
	4
	42%
	             1.68 
	                   7.24 
	8.28
	          15.52 

	Sitka
	17
	0
	17
	48%
	             8.06 
	                 34.76 
	34.776
	          69.53 

	Juneau
	7
	0
	7
	57%
	             4.10 
	                 17.69 
	14.904
	          32.59 

	Hoonah
	7
	0
	7
	52%
	             3.74 
	                 16.14 
	14.904
	          31.04 

	Total
	35
	0
	35
	50%
	           17.60 
	                 75.86 
	72.864
	        148.72 


1/ District portion estimates based on personal communication with Charley Streuli Jan 17, 2007.  NIC stands for “non-interchangable component”.  NIC 1 are lands in the timber base on the Tongass National Forest under the 1997 Forest Plan with the best operable ground, that can largely be logged using systems most frequently used in the region (tractor, shovel, standard cable, and some helicopter).  Most of the lands in the NIC 1 designation are expected to be economic under projected market conditions.
Figure 1.  
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Data weighted by species

Bar represents 2005 data.  Line represents market variation using 2000 to 2005 price data. 
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Figure 2.
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Figure 3.

[image: image3.emf]North Zone Stumpage Value per MBF by Policy Scenario

Data weighted by species

Bar represents 2005 data.  Line represents market variation using 2000 to 2005 price data. 
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Figure 4.
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Figure 5.

[image: image5.emf]South Zone Stumpage Value per MBF by Policy Scenario

Data weighted by species

Bar represents 2005 data.  Line represents market variation using 2000 to 2005 price data. 
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Figure 6.
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� This analysis assumes that Destination 3 log handling will no more than 20 million board feet at any location.  That is the current limit for obtaining a general permit to discharge logs into the water.  Beyond that amount, additional monitoring is also required, including bark accumulations at the site.  Should the volume of logs exceed 20 million board feet, additional costs for the Clean Water Act permit will need to be added to the models.  Some sites may not be used for watering logs because of limitations related to Total Maximum Daily Load regulations.


� All diameter figures are scaling diameters at the small end of a 40-foot log.


� An annualized job is a full-time job lasting one year.  These positions can be spread over more than one year.  For example, if the project in the illustration lasted three years, the 124 annual full-time positions would also be spread over three years, for an average of about 41 jobs per year in logging.
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