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Technical Team response to issue categories identified from public comments
1. Scope of the Biomass Harvesting Guidelines 
A document outlining the scope of work was developed early in the process; it was agreed to by the Advisory Committee and reviewed by the Council. The Scope document notes that the Council wished to understand potential impacts of biomass harvesting and assure that it takes place “within the framework of sustainable forest management”. Guidelines were to “focus on the sustainable harvest of woody biomass from forested areas within the context of generally accepted forestry practices, while protecting soil, water, and biodiversity that are characteristic of sustainable ecosystems”. They would “provide considerations and recommendations applicable to stand and site-level management.” Implementation would be voluntary. Recommendations would be “based on the best available information regarding harvesting effects on forest ecosystems”, and “subject to periodic review and revision as better information becomes available”. In instances of scientific uncertainty regarding possible impacts, the precautionary principle was to be considered as guidelines were created. The scope of the Guidelines was limited in order to target the most significant potential impacts in a short timeframe, so that Guidelines would be in place before biomass harvesting became a widespread practice. In the future, the Council may choose to address other issues; however, for this initial process, topics specifically excluded were: short rotation intensive culture of woody biomass plantations, urban forests, biomass from non-forest sources, landscape planning and management, specific species/sites; and education/training/monitoring strategies. See the Council on Forestry website for the full text of the Scope document: http://council.wisconsinforestry.org/biomass/. 

2. Voluntary nature of the guidelines 

There has been discussion about whether the Guidelines are truly voluntary, as there is the expectation that at some point certification programs will require standards for biomass harvests, and many stakeholders are certified. Under certification programs, standards for biomass harvest will likely be needed but there is not a requirement that these particular Guidelines become the standard; individual entities may establish their own standards. Certification provides access to markets, and tax programs offer landowners a substantial financial incentive. Certification and/or enrollment in a tax program is voluntary. By participating in these voluntary, incentive-based programs, a landowner agrees to sustainably manage their lands.   
3. Economic analysis

Economic analysis was beyond the scope of the current process. Economic analyses of woody biomass production potentials are being conducted by various agencies, institutions, and enterprises, including WDNR and UW. There was also an assumption that industries would perform their own analyses and would not develop biomass-utilizing facilities if the economic outlook was unfavorable. On public lands, management is intended to provide multiple benefits and ecosystem services in addition to quantifiable revenues.
4. Landscape considerations

Landscape-level considerations of where and how much biomass removal is appropriate were beyond the scope of the current process. This is a complex topic that would need to address the full range of potential resource benefits and management alternatives across a wide range of current and future landscape conditions. It is uncertain as to which are the appropriate entities that would develop this guidance outside of public lands. Landscape considerations are important, and are partially addressed by land management plans on publicly-owned properties; they will also be addressed to some extent through property owners’ and managers’ decisions as to whether and where to harvest biomass. 
5. Documentation of deviations from the Guidelines
The following portion of the Guidelines was removed in response to a number of statements that disagreed with all or part of it: “In cases where these guidelines are modified or not applied, then documentation of the rationale, including the expected impacts of the deviation, is recommended. Examples of where a deviation may be warranted include site preparation to facilitate tree regeneration operations, control of invasive or exotic species, fuel reduction treatments, barrens/savanna restoration, or prescribed fire.”

6. Guidelines that refer to general forest management
Guidelines 1.A and 5.A will be moved out of the Biomass Harvest Guidelines to other forest management documents. Other guidelines were retained because they apply somewhat more to biomass harvests than to general forest management, or apply to situations where biomass harvests could be common and/or have a particular impact.
7. Implementation

Concerns were expressed about the difficulties that would be involved in administering the guidelines, particularly Guideline 3.A. In response, Guideline 3.A. has been changed to reflect a percentage of tree crowns to be retained on site at each harvest. This somewhat emulates Minnesota’s approach, but requires fewer crowns to be retained (one in ten, rather than one in five). The rationale for leaving fewer crowns is because we are not harvesting FWM on nutrient-poor sites, and other sites should have sufficient nutrient reserves to tolerate biomass harvests that leave one in ten crowns. 

8. Site and stand variability and management flexibility

Several comments expressed a desire for resource managers to have the flexibility to determine how much retention of trees, snags, and woody residue was appropriate, given variability in sites, tree species, season of harvest, and other factors. Sensitive soils guidelines were developed due to the recognition of site conditions that merit particular concern. Other than in this particular case, there is not sufficient data or knowledge to address biomass variability, site variability, and cover type variability in terms of potential sustainability of biomass harvests and forest resources. Consistent approaches by resource managers are important in being fair to constituents in different parts of the state, and in explaining our management to the public. Also, many users desire simplicity in these guidelines and would find them too complicated if they varied by cover type, soils, or season. 

9. Monitoring, research, and additional information to be used in future guideline revisions
During this effort, the need for additional information and future adaptation of guidelines has been supported by all involved. Resources to conduct monitoring are not presently available. Funding and initiating research is beyond the scope of this process. Some relevant research has been initiated through FOE grants, but not all of the important questions are currently being addressed. It is recommended that the approved Guidelines be reviewed and considered for revision in five years; this would require a Council decision.

10. Scientific uncertainty in identifying nutrient-poor soils

Concerns were expressed about a lack of scientific information. Most committees involved in policy development face the challenge of scientific uncertainty, and often there are advantages in having a policy even though information is incomplete. In this process, the information most lacking was on the amount of FWD needed and its role in providing wildlife habitat; there were only four references on this topic. Information on nutrients removed in harvests was more complete. The references section of Appendix 3, Rationale document, cites 21 original research articles providing nutrient data by tree components for 30 groups of stands that include nearly all of our major tree species. Experts have advised that nutrient content of trees does not vary widely within a species and that data from outside the Lake States is applicable; data from elsewhere in the US and Canada were also used in development of Minnesota’s guidelines (David Grigal, personal communication). Northern pin oak and eastern white pine are not represented in the tree nutrient dataset, but biomass equations developed for those species can be used with concentrations of nutrients in tissue of similar tree species to estimate their nutrient content. 
Nutrient deposition through atmospheric inputs is continually monitored at five NADP sites in Wisconsin and the most recent ten years of data were used in calculations (Appendix 4, Rationale). Mineral weathering studies by Kolka et al. (1996) used five soils, some from Wisconsin, and four different methods; this information was also used for Minnesota’s guidelines. Mineral weathering inputs are the most uncertain part of the scientific basis for soil nutrient balances, and are notoriously difficult to study. It is possible that tree roots are able to break down minerals to access nutrients in ways that cannot be duplicated in the laboratory; however, if nutrients do not exist in sufficient supply in the soil parent material then roots will not be able to get them. 
Dr. David Grigal was commissioned to assist in evaluating soil nutrient capital for Wisconsin, and suggested the approach for identifying nutrient-poor soils based on clay content, which correlates with calcium and other nutrients. While additional data would be desirable, there is still substantial scientific evidence for this portion of guideline development. To corroborate the approach, a subcommittee of forest soils experts was convened in July, and they examined the proposed guidelines and identified additional criteria to be used in determining whether a soil was nutrient-poor. The criteria that appear in Appendix 2 of the Guidelines were developed by this group of experts, which included professors from UW-Madison and UW-Stevens Point, and soil scientists from the Forest Service, NRCS, Plum Creek, and DNR. The nutrient-poor soils criteria and the approach to conserving site productivity by limiting harvest of FWM from nutrient-poor sites was agreed to by the Advisory Committee at the August meeting. 
Some comments expressed the concern that the approach is too conservative in protecting resources, while others feel that it is not conservative enough. The approach is based on calcium as the nutrient most likely to be depleted, and identifies nutrient-poor soils as those that have calcium nutrient capital of less than 1,000 lb/acre in the upper 40” of soil. This nutrient capital is enough, along with atmospheric inputs, to support two 40-year rotations of whole-tree aspen harvests. If this approach is not conservative enough, the guidelines can be revised based on additional data before soils are depleted. 
11. Comparison with Minnesota’s guidelines

Minnesota’s guidelines are similar in many ways to Wisconsin’s. Some of Minnesota’s guidelines were not needed because they were already covered by other guidelines or BMPs. Several water quality issues were considered, but ultimately sent to the Advisory Committee for Water Quality BMPs for their consideration as it was decided that the proposed guidelines applied to all forest management and not only biomass harvests. Other general guidelines discussed during the process are being moved to the DNR’s Silviculture Handbook.
Minnesota’s guides require 20% of tree crowns to be retained after harvest, in addition to breakage, for a total of about 1/3 of FWM left on site after harvest. Wisconsin’s guideline for FWM retention is less restrictive, but in contrast, FWM harvest is limited on nutrient-poor soils where there may be a greater concern for sustainability. Minnesota has less acreage of nutrient-poor soils than Wisconsin, and their guidelines only include a consideration for droughty sand soils. 
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