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This report addresses direction in the 2020 update to the 2016 King County Comprehensive Plan, Ordinance 19146, Attachment A, Workplan Action 18: Greenhouse Gas Mitigation (Forest Conversion Review).[footnoteRef:2] [2:  Ordinance 19146, Attachment A; pages 12-26. [LINK] ] 


Action 18: Greenhouse Gas Mitigation. As part of the 2020 update to the 2016 Comprehensive Plan, policies and regulations related to some aspects of climate change and greenhouse gas emissions were adopted. More work is needed to address resiliency for the natural and built environment, and to mitigate impacts from climate change, including avoiding or sequestrating greenhouse gas emissions. The loss of carbon sequestration capacity resulting from the conversion of forestland to non-forest uses is one area where the County can make a difference in addressing these impacts. In order to implement the policy direction in the 2020 update related to sea level rise, climate change, greenhouse gas emissions, and fossil fuel facility impacts, this Workplan directs:

A. Preparation of a Forest Conversion Review Study that includes and evaluates the following information:
· The current process and standards for reviewing and approving Class-IV General Forest Practices relating to forest conversion, and for reviewing and approving Conversion Option Harvest Plans.
· The number of forest conversions permitted in unincorporated King County since August 10, 1999, regardless of whether a separate Class-IV General Forest Practice permit was issued, and the average and total acreage of forest removed.
· The number of Conversion Option Harvest Plans approved since August 10, 1999, and the number of participating properties that were not subsequently replanted.
· An estimate of sequestered carbon lost and reduced future carbon sequestration potential due to clearing under Class-IV General Forest Practice permits and Conversion Option Harvest Plans.
· Potential pathways to achieving zero net loss carbon sequestration capacity from future forest conversions, including, but not limited to, off-site replanting, payment into a mitigation bank, and purchase of carbon credits. This should include both standard forest conversions and properties with Conversion Option Harvest Plans that are subsequently converted to non-forest uses.

B. Drafting and transmittal of a proposed ordinance that establishes or modifies regulations, and if necessary, Comprehensive Plan policies, that will result in zero net loss of carbon sequestration capacity from future forest conversions, based on the recommended strategies in the Forest Conversion Review Study.
· Timeline: The Forest Conversion Review Study report and a proposed ordinance making Comprehensive Plan and/or King County Code changes shall be transmitted to the Council for consideration by June 30, 2022.
· Outcomes: The Executive shall file with the Council the Forest Conversion Review Study report and a proposed ordinance with recommended code and/or policy updates.
· Leads: Department of Natural Resources and Parks and Department of Local Services. 

[bookmark: _Toc21805028][bookmark: _Toc105535546][bookmark: _Toc106092889]Executive Summary

Forests cover 60 percent (811,000 acres) of King County’s 2,130 square miles (1.36 million acres) of land area, and as a result of successful efforts to manage growth and development, 98.9 percent of the area forested in King County in 1992 remained forested in 2016.[footnoteRef:3] Although total forest cover remains relatively stable, there has been a slow and consistent downward trajectory, especially within urban areas of the County.  [3:  King County 30 Year Forest Plan; pages 15-16. [LINK] ] 


[bookmark: _Toc1318216724][bookmark: _Toc105535547][bookmark: _Toc106092890]A. Forest Conversion Review Study
This report addresses direction called for in Comprehensive Plan Workplan Action 18: Greenhouse Gas Mitigation (Forest Conversion Review Study) in Ordinance 19146.[footnoteRef:4] [4:  Ordinance 19146, Attachment A; pages 12-26. [LINK] ] 


Current process and standards for reviewing and approving Class-IV General Forest Practices relating to forest conversion, and for reviewing and approving Conversion Option Harvest Plans.

All forest management practices conducted on non-federal land must be in accordance with the Washington State Forest Practices Rules.[footnoteRef:5] Class IV-General Forest Practices are typically obtained by the landowner when the intent is to convert the property to non-forest use.[footnoteRef:6] Responsibility for most Class IV-General permits has been transferred to the appropriate local government, in this instance, King County. [5:  Washington State Department of Natural Resources Forest Practices Rules. [LINK]]  [6:  Class IV-General Forest Practices are those that would result in conversion of existing forestland to non-forest land use. [LINK]] 


Development of Conversion Option Harvest Plans (COHP), in association with applications for Class II and Class III Special Forest practices, is an option available to landowners who may be uncertain about future plans for their property.[footnoteRef:7] The COHP enables the landowner to identify areas in advance that may be logged and replanted, and areas that the owner may develop during the normal six-year development moratorium period. [7:  Conversion Option Harvest Plans (COHPs) are a King County-issued harvest and development plan that becomes a condition of an approved Class II or Class III Forest Practices Application. [Link]] 


Number of forest conversions permitted in unincorporated King County since August 10, 1999, regardless of whether a separate Class-IV General Forest Practice permit was issued, and the average and total acreage of forest removed.

A total of 7,333 Department of Local Services (DLS) permits and COHPs opened between 1999 and 2020 that could potentially lead to loss of forest cover were included in this report. When examined as a group, there was a net gain of 3,269 acres of forest cover. However, the change in forest cover varied between parcels located within the Forest Production District (FPD), which gained forest cover, and those parcels classified as “rural” (Agricultural (A) and Rural Area (RA) zoned) and those located within Urban Growth Areas (UGAs), which lost a combined total of nearly 960 acres.[footnoteRef:8] Parcels within the FPD and rural areas of the County tended to remain forestland, while those parcels within the UGA often permanently lost forest cover as forested areas were converted to non-forest uses. [8:  The purpose of the Forest Production District (FPD) is to conserve large blocks of commercially valuable forestland for the long term. King County Comprehensive Plan; pages 3-44 to 3-46. [Link] ] 


Number of Conversion Option Harvest Plans approved since August 10, 1999, and the number of participating properties that were not subsequently replanted.

Between 1999 and 2020, there were 41 COHPs approved by DLS, with none since 2014. Although not all COHPs resulted in loss of forest cover, there was a net loss of 276 acres of forest cover on parcels covered by COHPs. Upon examination of land cover data and aerial photographs, development was limited on most parcels covered by COHPs and undeveloped forestland appeared to have been well managed under the terms of the associated Forest Practices Application (FPA).[footnoteRef:9], [footnoteRef:10] [9:  The National Land Cover Database is generated by a partnership of federal agencies to provide nationally consistent data on land cover and land cover change for all 50 states and Puerto Rico. (NLCD) [Link]]  [10:  The Forest Practices Application (FPA) is submitted to the Washington Department of Natural Resources for review and approval prior to harvesting timber, building or repairing forest roads or culverts, thinning forestland or other forest practices.  [Link] ] 


Estimate of sequestered carbon lost and reduced future carbon sequestration potential due to clearing under Class-IV General Forest Practice permits and Conversion Option Harvest Plans.

Although there was a net gain in forest cover and a concomitant increase in sequestered carbon across all permits and COHPs examined, there was a difference in forest cover trends among land use zones. There was a net gain of 4,227 acres of forest cover on FPD parcels examined for this report. That indicates that FPD parcels sequestered approximately 1.5 million metric tons (mt) of carbon dioxide equivalent (CO2e) more in 2020 than they did in 1999. 

There was a net loss of 69 acres of forest cover on the 4,798 parcels within the rural parcels that were examined. That indicates that the rural parcels sequestered approximately 18,000 mtCO2e less in 2020 than they did in 1999. 

There was a net loss of 889 acres of forest cover on the 2,201 parcels within the UGA that were examined. That indicates that the UGA parcels sequestered approximately 222,000 mtCO2e less in 2020 than they did in 1999. 

There was a net loss of 276 acres of forest cover between 1999 and 2020 on the 142 parcels covered by COHPs. That indicates that COHP parcels sequestered approximately 69,000 mtCO2e less in 2020 than they did in 1999.

Potential pathways to achieving zero net loss carbon sequestration capacity from future forest conversions, including, but not limited to, off-site replanting, payment into a mitigation bank, and purchase of carbon credits. This should include both standard forest conversions and properties with Conversion Option Harvest Plans that are subsequently converted to non-forest uses.

Parcels that were subject to permits issued between 1999 and 2020 exhibited an overall net gain in forest cover. Therefore, DLS permitting actions do not seem to be counter to the King County goal of zero net loss in carbon sequestration capacity from forestland countywide. Given this finding, this report does not identify potential pathways to achieve such capacity. However, while King County may currently be meeting the goal of zero net loss in carbon sequestration capacity on forestland countywide, the data show loss in specific geographies, which may warrant further consideration.

Parcels that were managed under COHPs experienced a net loss of forest cover and, concomitantly, a potential net loss in standing and potential carbon sequestration. However, there was an increase in overall conifer-dominated forest cover on COHP parcels, which partially mitigated for the overall loss in forest cover, and remaining forest was well-managed. Thus, COHPs were not found to have led to a significant loss of countywide carbon sequestration potential.

Moving forward, these issues of forest cover retention, forest restoration and carbon sequestration are to be addressed through many of the actions outlined in King County's Clean Water Healthy Habitat Initiative, Strategic Climate Action Plan, and 30-Year Forest Plan (30YFP).[footnoteRef:11], [footnoteRef:12], [footnoteRef:13] These plans identify strategies that, when implemented, will address issues of forest health, carbon sequestration, and climate resilience at a meaningful scale. These plans also directly address concerns about equity and recommend additional focus on strategies to protect and enhance canopy cover in urban unincorporated King County. [11:  King County Clean Water Healthy Habitat initiative; pages 20, 43, 51. [LINK] ]  [12:  King County 2020 Strategic Climate Action Plan; pages 153-173. [LINK] ]  [13:  King County 30-Year Forest Plan; pages 23, 62-67. [LINK] ] 


[bookmark: _Toc106092891][bookmark: _Toc690076802][bookmark: _Toc105535548]B. Proposed Ordinance
Proposed ordinance that establishes or modifies regulations, and if necessary, Comprehensive Plan policies, that will result in zero net loss of carbon sequestration capacity from future forest conversions, based on the recommended strategies in the Forest Conversion Review Study

This report has found that, for those parcels that were subject to permits issued between 1999 and 2020, there was an overall net gain in forest cover. Therefore, King County is already meeting the goal of zero net loss in carbon sequestration capacity from forestland countywide. Given this, a proposed ordinance establishing or modifying regulations and/or Comprehensive Plan policies is not recommended by this report.

[bookmark: _Toc1380107785][bookmark: _Toc105535549][bookmark: _Toc106092892]Background

Department Overview: The King County Department of Natural Resources and Parks (DNRP) works in support of sustainable and livable communities and a clean and healthy natural environment. Its mission is to foster environmental stewardship and strengthen communities by providing regional parks; protecting the region's water, air, land and natural habitats; and reducing, safely disposing of, and creating resources from wastewater and solid waste.

DNRP safeguards King County’s water and land resources by providing services that protect public health and safety and yield significant environmental benefits. DNRP employs scientists, engineers, policy experts, ecologists, and project managers dedicated to protecting the health and integrity of King County’s natural resources, so that they can be enjoyed today and for generations to come.
The King County Department of Local Services (DLS) works to promote the well-being of residents and communities in unincorporated King County by seeking to understand their needs and delivering responsive local government services. It also provides land use, building and fire regulatory and operating permits, code enforcement, and a limited number of business licenses for unincorporated King County.

The Regional Planning Section within the Office of Performance, Strategy and Budget (PSB) is responsible for coordinating updates to the King County Comprehensive Plan, Countywide Planning Policies, and VISION 2050. It coordinates the County's participation in the Growth Management Planning Council and other regional bodies. Regional Planning also provides growth forecasting and demographic services to County departments and the region and supports and facilitates annexations of remaining urban unincorporated areas to cities.

Key Historical Context: Forests cover 60 percent (811,000 acres) of King County’s 2,130 square miles (1.36 million acres) of land area.[footnoteRef:14] The forested land includes a wide spectrum of tract size and ownership. The landscape transitions from urban areas with modest forest cover in the west, to small tracts of privately-owned forests at the start of the Cascade Mountains, to extensive tracts of industrial timberland, public, multi-use forestland, and wilderness area in the east. The transition from urban forests to rural forests helps mitigate impacts of development on forest cover in King County. Forests across this spectrum provide multiple benefits, including storing carbon, growing timber, providing habitat for salmon and other wildlife, improving water quality, regulating water quantity, providing human health benefits and recreation opportunities, and supporting cultural heritage and historical values. [14:  King County 30-Year Forest Plan; page 16. [Link]] 


[bookmark: _Hlk104482244]Prior to the early 1800s, the Puget Sound Lowlands were covered by continuous forests that were dominated by western hemlock, western red cedar, and Douglas fir.[footnoteRef:15], [footnoteRef:16] Since that time, the area has oscillated between periods of deforestation and reforestation. It is estimated that over 50 percent of historic conifer forests in the Puget Sound Lowland ecoregion have been converted to urban or agricultural use since the mid-1800s. Despite periods of net forest gain, the overall trend in the past 150 years has been toward reduced forest cover. A study of changes in forest cover since the mid-1800s shows that the area was marked by severe declines in forest cover between 1857 and 1948, as the early logging industry boomed with little thought to long-term sustainability.[footnoteRef:17]  [15:  The Puget Sound Lowland region is a wide low-lying area between the Cascade Range to the east and the Olympic Mountains to the west. The region extends from the San Juan Islands in the north to past the southern end of the Puget Sound. Source: Washington Department of Natural Resources, Puget Lowland. [LINK]]  [16:  Washington Department of Fish and Wildlife. 2005. Ecoregions: Washington's Ecoregional Conservation Strategy. In Washington's Comprehensive Wildlife Conservation Strategy, Volume I, Chapter 6. Pp. 257–555. [LINK].]  [17:  King County. 2013. Implications of Land-Cover Change History for Monitoring Present and Future Ecological Condition in Nine Basins on the Urban Fringe of Seattle, Washington, Appendix D. Prepared by Michalak, J., Lucchetti, G., Latterell, J., & Timm, R. Seattle, Washington; pages 9-15. [LINK] ] 


Over the past 20 years, King County has changed dramatically, gaining nearly 200,000 residents between 2000 and 2010 (11.4 percent increase) and another 270,000 between 2010 and 2020 (13.7 percent increase).[footnoteRef:18] Constant pressure from population growth has created challenges for retaining valuable forest landscape. Fortunately, because of careful growth management planning, most development in recent decades has occurred within cities and designated UGAs instead of rural forest and agricultural areas. [18:  King County Office of Economic and Financial Analysis, King County Population. [LINK]] 


King County has a long history of investing in open space protection. The Farmland Preservation Program has protected nearly 16,000 acres of high-priority farmland; the Conservation Futures tax levy and Parks, Recreation, Trails and Open Space Levy have together supported the preservation of over 180,000 acres of open space; and the Current Use Taxation programs ensure that nearly 250,000 acres of private open space are voluntarily protected long-term.[footnoteRef:19], [footnoteRef:20], [footnoteRef:21], [footnoteRef:22] In 2018, the County launched the Land Conservation Initiative, which strives to protect 65,000 acres of the remaining high conservation, open space and recreation lands within 30 years.[footnoteRef:23] [19:  Farmland Preservation Program. [LINK]]  [20:  Conservation Futures tax levy. [LINK]]  [21:  Parks Levy. [LINK]]  [22:  Public Benefit Rating System, Timberland, Designated Forestland and Farm and Agriculture programs. [LINK]]  [23:  Land Conservation Initiative. [LINK]] 


[bookmark: _Toc68250461]As a result of successful efforts to protect open space and manage growth and development, 98.9 percent of the area forested in King County in 1992 remained forested in 2016. Although total forest cover remained relatively stable in that time, a slow, but consistent, downward trajectory of forest cover continued, especially within urban sectors of the County. Total forest cover in King County decreased from 61 percent to 60 percent between 1992 and 2016, which represents a loss of nearly 9,000 acres countywide.[footnoteRef:24] Although there are parcels throughout the County that have experienced loss of forest cover, the 9,000 net acres of loss is due to forest conversion within cities and urban unincorporated areas. A corresponding net increase in forested acreage in rural portions of the county (Table 1) also occurred during that period, reflecting adherence to growth management policies. [24:  King County 30-Year Forest Plan; pages 15-19. [Link]] 


The Puget Sound Partnership, which is the state agency leading the region’s collective effort to restore and protect Puget Sound, estimated that between 1991 and 2016, a total of 66,260 acres of forestland was converted to non-forest use in the Puget Sound region.[footnoteRef:25] The annual rate of conversion has slowed from over 5,300 acres per year between 1991 and 1996, to about 800 acres per year between 2011 and 2016.[footnoteRef:26] [25:  Puget Sound Partnership “About the Partnership.” [Link]]  [26:  Puget Sound Partnership, Rate of Forest Cover Loss to Development. [LINK]] 


[bookmark: _Toc104114765][bookmark: _Hlk105530356]

[bookmark: _Toc106092691][bookmark: _Toc106092808]Table 1. Forest cover as a percent of land cover (and acres) for rural areas, cities, and urban-unincorporated areas of King County a
	Land Cover
	Ruralb
	Cities
	Urban Unincorporatedc
	Total

	
	1992
	2016
	1992
	2016
	1992
	2016
	1992
	2016

	Forested
	70%
(748,437)
	71%
(753,806)
	23%
(61,631)
	18%
(49,441)
	37%
(9,533)
	29%
(7,408)
	61%
(819,601)
	60%
(810,655)

	Deciduous
	3%
(33,229)
	3%
(36,183)
	6%
(14,903)
	5%
(13,372)
	7%
(1,855)
	6%
(1,620)
	4%
(49,987)
	4%
(51,175)

	Conifer
	55%
(586,766)
	55%
(584,921)
	7%
(19,536)
	5%
(14,549)
	12%
(2,961)
	8%
(2,122)
	45%
(609,263)
	44%
(601,592)

	Mixed
	12%
(128,442)
	12%
(132,702)
	10%
(27,192)
	8%
(21,520)
	18%
(4,717)
	14%
(3,666)
	12%
(160,351)
	12%
(157,888)


a Acreage calculated using National Oceanographic and Atmospheric Administration Coastal Change Analysis Program data, 1992 and 2016.[footnoteRef:27] [27:  NOAA Coastal Change Analysis Program. [LINK]] 

b Rural includes all parcels not within incorporated cities or urban unincorporated King County.
c Urban Unincorporated includes all parcels within unincorporated areas designated as North Highline, Skyway, Star Lake, Fairwood, Redmond Ridge, and Maplewood.

Due to the combination of climate, soils, and the native species that are found here, forests of the Pacific Northwest are some of the most productive in the world.[footnoteRef:28] The ecological value of these forests is significant as they can sequester and store carbon, which helps to combat the buildup of greenhouse gases in the atmosphere that leads to climate change. Estimates are that King County forests sequestered approximately 55 million metric tons of carbon, or approximately 67 metric tons per acre, in above-ground biomass.[footnoteRef:29] These figures equate to 202 million metric tons of carbon dioxide (CO2) countywide and 246 metric tons of CO2 per acre.[footnoteRef:30] To put this estimate in context, total carbon dioxide equivalent (CO2e) emissions in King County have hovered around 20 million metric tons per year, and King County has a goal of reducing total emissions to approximately four million metric tons per year by 2050. [footnoteRef:31], [footnoteRef:32] Given these data, forests in King County will continue to play a significant role in sequestering CO2 and mitigating greenhouse gas emissions. Although forests in King County sequester a significant amount of carbon, research indicates that in-forest carbon storage levels are below their ecological potential. King County’s 30-Year Forest Plan (30YFP), which was released in 2020, identified several strategies to retain and enhance carbon stored in King County forests, such as maintaining and expanding carbon sequestration incentives to private landowners and expanding tree and restoration planting on King County land.[footnoteRef:33] [28:  Franklin, J. F., & C. T. Dyrness. 1973. Natural Vegetation of Oregon and Washington. Gen. Tech. Rep. PNW-GTR-008. U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station: Portland, Oregon. 427 pp.]  [29:  Turnblom, E.C., et al. 2002. Estimation of Sequestered Carbon in King County Forests. Report to King County DNRP, Univ. of Wash., College of Forest Resources; pages 11-12 (Table 6). [LINK] ]  [30:  To convert carbon to CO2, multiply the amount of carbon by 3.67. This is because a molecule of CO2 is 3.67 times heavier than a single carbon atom.]  [31:  One metric ton of CO2 is the standard unit for greenhouse gases according to agencies and organizations that track emissions of greenhouse gases, such as US Environmental Protection Agency and the United Nations Framework Convention on Climate Change. Emissions of gases other than carbon dioxide are converted according to their global warming potential. Each gas has a different relative contribution to the greenhouse effect, so they are measured against CO2 (e.g., methane has a warming effect 12 times greater than carbon dioxide, so one metric ton of methane is equal to 12 metric tons of CO2e).]  [32:  King County 2020 Strategic Climate Action Plan; pages 47 and 53. [LINK] ]  [33:  King County 30-Year Forest Plan; page 25. [LINK] ] 


Additionally, forests store and filter rainwater, and reduce runoff with their soils and vegetation, improving water quality by removing pollutants and regulating water quantity by allowing water to infiltrate into underground aquifers.[footnoteRef:34] King County forests are home to diverse wildlife communities, including many threatened or endangered species.[footnoteRef:35] Contiguous tracts of forest provide additional benefits by creating habitat corridors for wildlife and minimizing edge effects that impact forest health and wildlife population viability.[footnoteRef:36] [34:  Link, T.E., M. Unsworth, D. Marks. 2004. They dynamics of rainfall interception by a seasonal temperate rainforest. Agricultural and Forest Meteorology 124:171-191. [Link]]  [35:  Threatened and endangered species in Washington. [Link]]  [36:  Lehmkuhl, J.F., and L.F. Ruggiero. 2015. Pages 35-45 in Wildlife Habitat Relationships in Western Washington and Oregon Research Project contribution 132, USDA Forest Service. [Link]   ] 


Key Current Conditions:
King County Comprehensive Plan
[bookmark: _Hlk98239986]As part of the 2020 Comprehensive Plan update, the King County Council directed an assessment of forest cover loss due to development and the concomitant loss of forest carbon and carbon sequestration potential. King County’s current forest cover retention policy objectives are illustrated in several sections of the Comprehensive Plan, including (emphasis added):[footnoteRef:37] [37:  King County Comprehensive Plan; pages 3-12, 3-20, 3-27, 5-45, and 5-46. [LINK] ] 

Policy R-207:  "Rural Forest Focus Areas are identified geographic areas where special efforts are necessary and feasible to maintain forest cover and the practice of sustainable forestry."
Policy R-208:  "The Rural Forest Focus Areas should be maintained in parcels of 20 acres or more in order to retain large, contiguous blocks of rural forest."
Policy R-314:  "Provide mitigation for the impacts of urban development on global climate change by simultaneously reducing transportation-related greenhouse gas emissions and sequestering carbon through retention of forest cover and conserving agricultural lands."
Policy R-331:  "New subdivisions in the Rural Area should be designed and developed to maximize conservation of existing forest cover and native vegetation, and to minimize impervious surfaces within individual lots and in the subdivision as a whole."
Policy E-447:  "King County recognizes that conserving and restoring headwater and upland forest cover is important for preventing flooding, improving water quality, and protecting salmon and other wildlife habitat."
Policy E-449:  "King County shall promote retention of forest cover and significant trees using a mix of regulations, incentives, and technical assistance."

King County Code
[bookmark: _Hlk98239758][bookmark: _Hlk98239916]The Zoning and Building and Construction Standards portions of King County Code (KCC) include several tree-retention requirements that are applied to permits issued by King County for development. For example, KCC 21A.16.010 highlights the county's intent to “promote retention and protection of existing vegetation” and "[retain] existing vegetation and significant trees by incorporating them into the site design."[footnoteRef:38] Similarly, KCC 16.82.010 outlines several goals of county clearing restrictions applied to development outside of UGAs, including “minimizing adverse stormwater impacts generated by the removal of vegetation…”, “minimizing aquatic and terrestrial wildlife habitat loss caused by the removal of vegetation,” and “facilitating and encouraging long term forest practice…where appropriate.” [footnoteRef:39] [38:  Title 21A Zoning. [LINK]]  [39:  Title 16 Building and Construction Standards. [LINK]] 


More specifically, KCC 16.82.156 establishes clearing standards for developments within urban growth areas. These standards apply to conifers greater than eight inches in diameter, and deciduous trees greater than 12 inches in diameter, both measured 4.5 feet above grade (the diameter at breast height or dbh).[footnoteRef:40] General retention requirements include: [40:  The silvicultural/horticultural standard is to measure tree diameter at 4.5 feet above the ground, which is referred to as “diameter at breast height” or “dbh.”] 

Retention of perimeter trees.
Retaining at least 20 interior trees per acre or 10 percent of the trees, whichever is greater, for interior areas, if critical areas are included.
Retaining at least 10 interior trees per acre or five percent of the trees, whichever is greater, for interior areas, if critical areas are excluded.

To provide some context, 10 trees per acre is approximately seven percent of the average number of trees, eight inches dbh or greater, found on a mid-age forest stand in King County (150 trees per acre).

City Tree Retention Policies
As referenced below, many King County cities have tree retention policies that are similar or stronger than those found in King County’s development regulations. Most cities strive to retain at least a portion of the larger trees on a parcel slated to be developed and some require “mitigation” through on-site planting, typically of trees native to the region. Although a full review of city tree retention policies was not conducted, some examples are described below.

City of Seattle[footnoteRef:41] [41:  Seattle Tree Protection Regulations. [LINK]] 

Except for “hazardous tree”, no trees greater than six inches dbh may be removed from undeveloped land, unless part of a development.
No “exceptional trees” may be removed.
No more than three non-exceptional trees six inches dbh or greater may be removed in any 12-month period on developed land.
Permit required to remove any “exceptional tree.”
All “exceptional trees” and any tree greater than 24 inches dbh must be replaced with trees that will provide the same canopy cover at maturity.
Tree protection zones established around all retained trees.

City of Bellevue[footnoteRef:42] [42:  Bellevue tree retention policies. [LINK]] 

All trees greater than eight inches dbh must be retained in perimeter landscaping areas.
Maximum removal of five trees eight inches dbh, or greater, permitted without a permit.
For single-unit developments, 15 percent of the “diameter inches” of trees eight inches dbh, or greater, must be retained (less for alder and cottonwood).
For multi-unit developments, at least 30 percent of the “diameter inches” of trees eight inches dbh, or greater, must be retained (less for alder and cottonwood).
Tree protection zones established around all retained trees.

City of Mercer Island[footnoteRef:43] [43:  Mercer Island tree retention policies. [LINK]] 

Site improvements designed to minimize tree removal.
Retain a minimum of 30 percent of trees 10 inches dbh, or greater.
With few exceptions, trees 24 inches dbh, or greater, must be retained.
All trees 10 inches dbh, or greater, must be replaced by primarily native trees at ratios between 2:1 and 6:1. 

City of Issaquah[footnoteRef:44] [44:  Issaquah tree retention policies. [LINK]] 

For existing single-family lots, no more than six individual “significant trees” (six inches dbh, or greater; eight inches for alder and cottonwood), may be removed in a 12-month period (12 total in five years).
Single-family and duplex developments must retain 30 percent of all “significant trees.”
Commercial and multifamily developments must retain 25 percent of all “significant trees.”
Generally, require one replacement tree for every six inches of dbh of trees removed if remaining tree density is below two to four “significant trees” per 5,000 sq ft.

King County Initiatives, Plans, and Policies
[bookmark: _Hlk98239693]The King County Clean Water Healthy Habitat Strategic Plan (CWHH), 2020 Strategic Climate Action Plan (SCAP), and 30YFP include goals and strategies to protect and restore forest cover and to increase the carbon sequestration potential of forests in King County.[footnoteRef:45], [footnoteRef:46] Additionally, CWHH, SCAP, and 30YFP all encourage focusing additional resources on protection and management of forest cover in urban areas to ensure equity, which is aligned with the King County Equity and Social Justice Strategic Plan.[footnoteRef:47] [45:  King County Clean Water Healthy Habitat Strategic Plan. [LINK]]  [46:  King County 2020 Strategic Climate Action Plan [LINK]]  [47:  King County Equity and Social Justice Strategic Plan [LINK]] 


The CWHH and 30YFP provide key county policy statements related to no-net-loss of forestland. One of the goals of CWHH is “There will have been no net loss in forest cover in any King County watershed, including private forests and in the 30,000 acres under King County’s management. Evidence of progress will be based on changes in forest cover in the upper, middle, and lower watershed areas.”[footnoteRef:48] Similarly, the 30YFP includes “Implementation of Forest Plan actions will contribute to 30-year targets of: 1) no net loss in forest cover in any King County watershed across all ownerships…”[footnoteRef:49] Thus, efforts to minimize forest cover loss because of King County permitting actions directly advance the goals established in those, and other, King County initiatives. [48:  King County Clean Water Healthy Habitat initiative; page 20. [LINK]]  [49:  King County 30-Year Forest Plan; page 71. [LINK] ] 


Report Methodology: This report was developed by DNRP and PSB using data from the Department of Local Services and data from the DNRP. Research included analysis of the permitting and analysis of geospatial data, as described in the next sections.

Finally, note that many acronyms are introduced and used throughout this report; they are listed in Appendix A.

[bookmark: _Toc241674789][bookmark: _Toc105535550][bookmark: _Toc106092893]Report Requirements

This report section is organized to address direction called for in Comprehensive Plan Workplan Action 18: Greenhouse Gas Mitigation (Forest Conversion Review Study). The following items are reviewed in this section:
A. Forest Conversion Review Study
1. Current process and standards for reviewing and approving Class-IV General Forest Practices relating to forest conversion, and for reviewing and approving Conversion Option Harvest Plans.
2. Number of forest conversions permitted in unincorporated King County since August 10, 1999, regardless of whether a separate Class-IV General Forest Practice permit was issued, and the average and total acreage of forest removed.
3. Number of Conversion Option Harvest Plans approved since August 10, 1999, and the number of participating properties that were not subsequently replanted.
4. Estimate of sequestered carbon lost and reduced future carbon sequestration potential due to clearing under Class-IV General Forest Practice permits and Conversion Option Harvest Plans.
5. Potential pathways to achieving zero net loss carbon sequestration capacity from future forest conversions, including, but not limited to, off-site replanting, payment into a mitigation bank, and purchase of carbon credits. This should include both standard forest conversions and properties with Conversion Option Harvest Plans that are subsequently converted to non-forest uses.
B. Proposed ordinance that establishes or modifies regulations, and, if necessary, Comprehensive Plan policies, that will result in zero net loss of carbon sequestration capacity from future forest conversions, based on the recommended strategies in the Forest Conversion Review Study.

[bookmark: _Toc890608277][bookmark: _Toc105535551][bookmark: _Toc106092894]A. Forest Conversion Review Study

1. Current process and standards for reviewing and approving Class-IV General Forest Practices relating to forest conversion, and for reviewing and approving Conversion Option Harvest Plans.

[bookmark: _Hlk102567089]Lands on which forest practices are performed under a WDNR-approved Forest Practices Application (FPA) are automatically subject to a six-year development moratorium (see Appendix B for a description of Washington Forest Practices). This means that for six years from the date of WDNR approval of an FPA, King County will not accept permit applications for any development activities that are not related to long-term forest management on parcels covered by the FPA. 

[bookmark: _Hlk102493546][bookmark: _Hlk102492814]In 2004, King County Ordinance 15053 provided landowners who keep forestry as the predominant land use on a parcel the option to exclude unharvested portions of a parcel from the six-year development moratorium.[footnoteRef:50] The six-year development moratorium typically applies to the entire parcel subject to the FPA unless the local government has adopted code that allows for excluded areas. Per King County Clearing and Grading regulations (KCC 16.82.140), excluded areas that may be subject to future development are not constrained by the moratorium if the areas are identified in an approved forest stewardship plan; however, any clearing of the excluded area would require a King County Clearing and Grading Permit. [footnoteRef:51]  Prior to submitting an FPA, a landowner can develop a forest stewardship plan, which describes the framework for future management of forestland and designates a specific area where forest practices will not take place. Forest stewardship plans are prepared by the landowner, or their representative, in accordance with the Forest Stewardship Plans public rule (PUT 8-19-2) and are reviewed and approved by DNRP.[footnoteRef:52] [50:  Ordinance 15053. [LINK]]  [51:  KCC 16.82 Clearing and Grading. [Link]]  [52:  Forest Stewardship Plans public rule. [Link]] 


COHPs are a King County-issued harvest and development plan that becomes a condition of an approved Class II or Class III FPA. WDNR administers the COHP process and King County performs a final inspection of the property at completion of logging. If the inspection finds that logging complies with the COHP, then no moratorium is applied to the exclusion area on the parcel. If the owner/logger logs a portion of the excluded area or a portion of a critical area that was supposed to be protected, either mistakenly or deliberately, then King County applies the six -year development moratorium to the entire parcel. A COHP has advantages for both the County and landowner. For the County, protection of critical areas, storm water mitigation, zoning, etc. is achieved by having land use restrictions included as conditions of the approved FPA. For the landowner, COHPs are exempt from SEPA requirements, and development options are available during the six-year moratorium period that otherwise would not exist.

[bookmark: _Toc106092809][bookmark: _Hlk105530379]Table 2. Primary scenarios under which forest conversion is allowed
	Scenario
	Action Prior to Tree Harvest
	Process or Permit Required
	Development Implications

	Scenario 1

Clear Development Plans 
	· Landowner submits a forest stewardship plan to DNRP for approval. The forest stewardship plan identifies that portion of the parcel available for future conversion/development (i.e., area excluded from harvest under the FPA).
· Landowner submits an FPA to WDNR, along with the approved forest stewardship plan, for WDNR approval.
	· WDNR-approved FPA to harvest timber on that portion of the property identified for long-term timber production.
· King County Clearing and Grading Permit required for harvesting/clearing the identified excluded area.
· The Clearing and Grading Permit can be obtained coincident to the FPA or prior to development.
	· The six-year development moratorium would only apply to the area harvested under the FPA.
· No trees can be harvested inside the excluded area until the Clearing and Grading Permit has been issued.

	Scenario 2

Uncertain Development Plans
	· Landowner submits a Conversion Option Harvest Plan (COHP) for approval by DLS.[footnoteRef:53] The COHP describes future timber harvesting plans and restrictions on activities that may affect critical areas. [53:  Conversion Option Harvest Plan Fact Sheet. [Link]] 

· Landowner submits an FPA to WDNR and the COHP, which becomes the conditions of approval for the FPA.
	· WDNR-approved FPA to harvest timber on that portion of the property identified for long-term timber production.
· COHPs must be prepared in general accordance with King County Code requirements for Clearing and Grading, Critical Areas, and surface water runoff.
· Since 2014, replaced by Scenario 1.
	· The entire parcel is covered by the FPA; however, the COHP protects the right to develop some or all the parcel without being subject to the six-year development moratorium, which would typically be imposed post-harvest.

	Scenario 3

No Development Plans
	· Landowner submits an FPA to WDNR for approval but has not obtained an approved King County forest stewardship plan or COHP.
	· DNR-approved FPA to harvest timber on that portion of the property identified for long-term timber production.
	· If the parcel is harvested, the six-year development moratorium would apply to the entire parcel.



Conversion Option Harvest Plans and Processes
Forest management practices performed under approved FPAs, other than Class IV-General, restrict potential for conversion and development for a six-year development moratorium period. Submission of a COHP, in association with a Class II or Class III FPA, is an option available to landowners who may be uncertain about future development plans for their property (Table 2, Scenario 2). Exceptions to the six-year development moratorium, including Conversion Option Harvest Plans, are described in KCC 16.82.140.[footnoteRef:54]  [54:  King County Code Title 16: Building and Construction Standards. [Link]] 


COHPs are voluntary timber harvesting and development plans developed by landowners and approved by DLS. COHPs place restrictions on timber harvest, road location, critical areas protection, and erosion sedimentation control, while allowing for potential future development. COHPs define King County standards and regulations that a landowner must follow in areas where future land conversion (development) may occur.

COHPs are seldom used by King County, with only 41 approved and implemented since 1999 and no applications for COHPs submitted since 2014. They have essentially been replaced by the landowner option of obtaining an approved forest stewardship plan (Table 2, Scenario 1). An approved COHP provides a landowner/applicant the option to develop a portion of the property in the future, without being subject to the normal six-year development moratorium period, which would typically be imposed after a timber harvest. The COHP enables the landowner to identify areas in advance that may be logged and replanted, and areas that the owner may develop. The proposed development areas (exclusion areas) cannot be logged or disturbed under the COHP. A subsequent permit would need to be issued authorizing disturbance of the exclusion area, such as a Clearing and Grading Permit or Residential Building Permit.
[bookmark: _Hlk105535684]
COHPs are prepared in general accordance with the requirements for KCC Chapters 16.82 (Clearing and Grading), 21A.24 (Critical Areas), and 9.04 (Stormwater Runoff and Surface Water and Erosion Control). During an initial pre-application meeting with the landowner, DLS will identify specific submittal requirements for the project and the required special studies, plans, and documents that the landowner will need to provide. The following outlines the general COHP process:
Landowner submits COHP pre-application and associated fees to DLS. COHP review fees are currently a $1,502 base fee plus $125 per acre).[footnoteRef:55]  [55:  Conversion Option Harvest Plan Application for Review. [Link]] 

DLS will schedule a pre-application meeting with landowner within 45 days.
During the pre-application meeting, DLS will provide the landowner with a detailed list of comments, required fees and documents to be submitted with the completed COHP project checklist.[footnoteRef:56] [56:  Conversion Option Harvest Plans/Checklist. [Link]] 

Once the COHP application materials and fees are received, DLS will assign the project to a Site Development Specialist, who will have 180 days to complete the formal review process. 
During the review process, the site plan and critical areas assessment will be completed and approved, along with development of stormwater best management practices.
Landowner submits approved COHP to WDNR as an attachment to the Class II or Class III FPA; the COHP is referenced as part of the conditions of approval of the FPA.

DLS approval of the COHP is valid for two years but may be renewed upon landowner request. Requests for renewal must be received at least 30-days prior to the expiration date of the approval. Renewal requests will be reviewed for compliance with the original COHP and applicable County codes in effect at the time of the request for renewal. Renewal requests will be subject to additional fees in effect at the time.

Number of forest conversions permitted in unincorporated King County since August 10, 1999, regardless of whether a separate Class-IV General Forest Practice permit was issued, and the average and total acreage of forest removed.

Changes in forest cover were assessed through a combination of Geographic Information System (GIS) analysis of digital land cover and aerial photography that effectively covered the period of this report (see Appendix C for a description of the data analysis approach used). A total of 6,870 DLS permits and COHPs that could potentially result in loss of forest cover were issued initiated between 1999 and 2020, respectively (Table 3). 

[bookmark: _Toc104114766][bookmark: _Toc106092810][bookmark: _Hlk105530394]Table 3. DLS Permits and Conversion Option Harvest Plans opened between 1999 and 2020
	Permit Type
	Year
	

	
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	

	Combineda
	414
	510
	569
	477
	457
	420
	441
	508
	536
	387
	303
	

	COHP
	3
	8
	1
	7
	7
	1
	3
	3
	4
	3
	0
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	Total

	Combineda
	206
	201
	189
	147
	157
	166
	121
	189
	168
	147
	157
	6,870

	COHP
	0
	1
	4
	0
	1
	0
	0
	0
	0
	0
	0
	46


a Combined = combined total of COHPs and permits classified as “Historical,” “Clearing,” “Fire BMPs,” and “Grading”

[bookmark: _Toc106092811][bookmark: _Hlk105530408]Table 4. Number of parcels and total acreage included in the 6,870 DLS permits and COHPs opened between 1999 – 2020.a 
	
	FPD
	Ruralb
	UGA
	Total

	Number of parcels examined for changes in forest cover
	334
	4,798
	2,201
	7,333

	Total acreage
	58,352
	42,766
	10,529
	111,647


a Cover data from National Land Cover Database 2001 vs 2019[footnoteRef:57] [57:  National Land Cover Database. [LINK]] 

b Rural includes parcels zoned RA and A

The 6,870 permits, which includes 46 COHPs, covered activities proposed for 7,333 unique parcels. 
The 7,333 parcels included a total of 111,647 acres of forestland.
Although only five percent of the parcels were in the FPD, they accounted for approximately 52 percent of the acres examined. 

Forest Cover Change Analysis
For the 7,333 parcels shown in Table 5 below, data show a net gain of 3,269 acres of forest cover during 1999-2020. The change in forest cover varied between parcels located within the FPD, which gained 4,227 acres of forest cover, and those parcels classified as “rural” (zoned RA- or A-zoned) and those located within the UGA, which lost 69 and 889 acres of forest cover, respectively. A large shift toward conifer dominated forestland on parcels within the FPD was detected. All forest type classifications (conifer dominated, hardwood dominated, mixed) declined in cover on parcels within both rural zoning and the UGA (see Table 5).
 
[bookmark: _Toc104114768][bookmark: _Toc106092812][bookmark: _Hlk105530422]Table 5. Forest cover as a percentage of total parcel area for parcels covered by DLS permits opened between 1999 and 2020a
	
	FPD
	Rural b
	UGA
	Total

	Number of parcels examined
	334
	4,798
	2,201
	7,333

	
	
	
	
	

	Change in forest cover (deciduous)
	-12.9
	-3.7
	-71.3
	-87.9 

	Change in forest cover (conifer)
	4,449.3
	-12.6
	-235.8
	4,200.9

	Change in forest cover (mixed)
	-209.4
	-52.7
	-581.5
	-843.6

	Total forest cover change 
	4,227.0
	-69.0
	-888.6
	3,269.4

	Change as percentage of total area
	7.2%
	-0.2%
	-8.4%
	2.9%

	Mean annual change in forest cover 
	192.1
	-3.1
	-40.4
	148.6


a Cover data from NLCD 2001 vs 2019[footnoteRef:58] [58:  National Land Cover Database. [LINK]] 

b Rural includes parcels zoned RA and A 

The total area forest cover on all parcels examined increased by 2.9 percent. 
Forest cover on parcels within the FPD increased by 7.2 percent. 
Forest cover on parcels within the UGA decreased by 8.4 percent. 
Forest cover on rural parcels was relatively stable, with a loss of 0.2 percent. 

Forestland is dynamic and it is important to consider that changes in forest cover detected at a certain point in time do not always indicate a permanent change to a non-forest land use. For example, recently clear-cut commercial forestland would be classified as non-forest in aerial and digital imagery obtained shortly after a harvest operation. However, because those sites are usually replanted, as required under approved FPAs, subsequent imagery will classify the sites as being forested. Although the GIS analysis of forest cover would detect an increase in forest cover, there was no change in land use. The same would be true for parcels that supported mature forest at the time of the initial cover assessment but were clearcut prior to the subsequent assessment; GIS would detect a loss in forest cover. At the landscape scale, some parcels are cut while others regrow but there may be no overall change in forest cover and no change in the amount of sequestered carbon. Individual parcels that exhibited substantial changes in forest cover were examined individually to better understand changes at the parcel level (see below for more detailed, parcel-by-parcel data). 

The Washington State Growth Management Act (GMA) and King County’s Comprehensive Plan (KCCP) and land use code encourage development within cities and the UGA. The legislative intent of the GMA is to ensure wise use of our lands, minimize threats to the environment, provide for sustainable economic development and ensure the health, safety, and high quality of life by residents of Washington (RCW 36.70A.010).[footnoteRef:59] Among the goals included in the GMA is to encourage development in urban areas, reduce sprawl, and maintain and enhance open space.[footnoteRef:60] The King County Comprehensive Plan responds to requirements in the GMA and has established principles that focus on supporting a sustainable King County, including preserving open space and natural resource lands, and directing development towards existing communities.[footnoteRef:61] [59:  Washington State Growth Management-Planning by Selected Counties and Cities. [Link]]  [60:  Washington State Growth Management-Planning Goals. [Link]]  [61:  King County Comprehensive Plan Overview. [Link]] 


The findings in this report indicate that the development goals established in the GMA and KCCP to focus new development within urban areas are being achieved. During the 22 years covered by this report, forest cover increased on parcels within the FPD at a rate of 192 acres per year; however, as noted above, there was no detected change in overall acreage of forestland. In contrast, over that same period, forest cover on rural parcels decreased at the rate of three acres per year and parcels within the UGA lost forest cover at the rate of 40 acres per year.

Parcel-level Forest Cover Change Data
As shown in Table 6, 25 percent, or 1,812 of 7,333 of the parcels examined in this report exhibited detectable change in forest cover (gain or loss) between 1999 and 2020. Forest cover change was detected in:
79 percent of the parcels in the FPD (264 of 334);
26 percent of the rural parcels (1,228 of 4,789); and
15 percent of the UGA parcels (320 of 2,201). 

Nearly twice as many FPD parcels gained forest cover as lost forest cover (Table 6). In contrast, over twice as many rural parcels lost forest cover as gained cover, and over 14 times as many UGA parcels lost forest cover as gained cover. 
[bookmark: _Toc104114769]
[bookmark: _Toc106092813][bookmark: _Hlk105530439]Table 6. Forest cover changes (acres) on parcels connected with DLS permits opened between 1999 and 2020
	
	FPD
	Rurala
	UGA
	Total

	Number of parcels examined
	334
	4,798
	2,201
	7,333

	# Parcels with no detectable change
	70 (21%)
	3,570 (74%)
	1,881 (85%)
	5,521 (75%)

	# Parcels with detectable change
	264 (79%)
	1,228 (26%)
	320 (15%)
	1,812 (25%)

	# Parcels that lost forest cover (percent total parcels)
	96 (29%)
	829 (17%) 
	298 (14%)
	792 

	Range of acreage lost
	<0.1-260.1
	<0.1-69.0
	<0.1-25.9
	<0.1-260.1

	# Parcels that gained forest cover (percent total parcels) 
	168 (50%) 
	399 (8%)
	22 (1%) 
	397 

	Range of acreage gained
	<0.1-330.7
	<0.1-92.1
	<0.1-10.4
	<0.1-330.7

	Total change in forest cover
	4,227.0
	-69.0
	-888.6
	3,269.4


a Rural includes parcels zoned RA and A

Detailed Assessment of Forest Cover Change
To better understand whether the detected changes in forest cover reflected a permanent change in land use, such as clearing of forest and conversion to residential development or sand and gravel operations, parcels that had relatively large gains or losses in forest cover were analyzed individually. Aerial photographs obtained between 1936 and 2019 were examined in iMap for parcels that met the following criteria: 
FPD parcels with a detected loss of forest cover of at least five acres (49 parcels);
FPD parcels with a detected gain of forest cover of at least 50 acres (30 parcels);
Rural parcels with a detected loss of forest cover of at least five acres (51 parcels);
Rural parcels with a detected gain of forest cover of at least five acres (77 parcels);
UGA parcels with a detected loss of forest cover of at least two acres (103 parcels); and
UGA parcels with a detected gain of forest cover of at least 0.5 acres (8 parcels).

In total, large-scale forest cover changes were examined on 318 parcels. Although those 318 parcels represented only 17.5 percent of the 1,812 parcels with detected changes in forest cover, they accounted for about 60 percent of the total change in forest cover detected on all 7,333 parcels examined for this report (Table 6 and Table 7). 

Although the 318 large-scale change parcels represented only 17.5 percent of the 1,812 parcels with detected changes in forest cover, they accounted for about 60 percent of the total change in forest cover detected on all 7,333 parcels included in this report (Table 6 and Table 7). 

[bookmark: _Toc104114770][bookmark: _Toc106092814][bookmark: _Hlk105530457]Table 7. Summary of large-scale forest cover loss or gain between 1999 and 2020
	
	FPD
	Rurala
	UGA
	Total

	
	Lost
> 5 acres (ac)
	Gained
> 50 ac
	Lost
> 5 ac
	Gained
> 5 ac
	Lost
> 2 ac
	Gained
> 0.5 ac
	

	Number of parcels
	49
	30
	51
	77
	103
	8
	318

	Forest cover change
	-2,510.1
	5,095.3
	-804.1
	1,124.7
	-841.2
	34.0
	2,098.6


a Rural includes parcels zoned RA and A.

[bookmark: _Hlk105533312]Within the FPD, only five of the 49 parcels that exhibited an apparent loss of at least five acres of forest cover were likely long-term conversions (e.g., expansions of sand and gravel operations). Similarly, all 30 of the FPD parcels that exhibited apparent significant gains in forest cover (> 50 acres) were parcels that were clear-cut shortly before the 2001 imagery and had regrown to a stage that was detected as “forest” in 2019. Combined, those 79 parcels indicate that there was little, if any, change in acreage of managed forestland within the FPD between 1999 and 2020 and DLS permitting activities did not result in significant long-term change in forest cover in the FPD (see Appendix D for more detailed assessment of large-scale forest cover changes).

Thirty-one of the 51 rural parcels that exhibited large losses in forest cover (> five acres) were partially converted to non-forest use (e.g., homes, schools, farms, utilities). In contrast, and similar to what was observed on FPD parcels, most of the 77 rural parcels that had detectable large forest cover gains (> five acres) were tracts that were clearcut prior to the 2001 imagery and had regrown sufficiently by 2019 to be classified as forest.

Permanent forest conversion (e.g., homes, schools, retail, commercial, utilities, sand and gravel operations, athletic fields, etc.) was confirmed on 98 of the 103 parcels within the UGA that had relatively large amounts of detected forest cover loss (> two acres). 

Number of Conversion Option Harvest Plans approved since August 10, 1999, and the number of participating properties that were not subsequently replanted.

Summary of COHPs Issued
[bookmark: _Hlk99988124]Between 1999 and 2020, 46 COHPs were opened by DLS; none since 2014 (Table 8). Five of the initiated COHPs were closed or withdrawn prior to implementation. The 41 COHPs that were implemented included 142 unique parcels (most COHPs covered multiple parcels). Although not all COHPs resulted in loss of forest cover, there was a net loss of about 276 acres of forest cover on the 41 COHPs implemented. Of the five COHPs that were withdrawn, forest cover was apparently unchanged on three and increased on two (0.3 acres and 3.0 acres). 
[bookmark: _Toc104114771]
[bookmark: _Toc106092815][bookmark: _Hlk105530473]Table 8. Number of Conversion Option Harvest Plans opened between 1999 and 2020 and changes in forest cover (acres)
	
	Year 

	
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	# COHPs opened
	3
	8
	1
	7
	7
	1
	3
	3

	# COHPs withdrawn or closed
	0
	2
	0
	0
	1
	1
	0
	0

	Forest cover change
	-12 .2
	-1.6
	17.8
	-107.7
	-23.2
	3.0
	-64.5
	17.4



	
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014

	# COHPs opened
	4
	3
	0
	0
	1
	4
	0
	1

	# COHPs withdrawn or closed
	0
	1
	N/A
	N/A
	0
	0
	N/A
	0

	Forest cover change
	-4.8
	-8.1
	N/A
	N/A
	0.0
	-89.4
	N/A
	-2.3



	
	2015
	2016
	2017
	2018
	2019
	2020
	Total

	# COHPs opened
	0
	0
	0
	0
	0
	0
	46

	# COHPs withdrawn or closed
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	5

	Forest cover change
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	-275.6



[bookmark: _Hlk99988201]Upon examination of NLCD data and aerial photography, development was limited on most parcels covered by COHPs and the undeveloped forestland appeared to have been reasonably well managed (e.g., cutting followed by replanting for the undeveloped portions of the properties). Although approved FPAs were not examined for COHP parcels, aerial imagery reflected forest conditions that is typical of forestland managed under FPAs. Thus, the parcels examined were assumed to have adhered to the terms of the associated approved FPA. This is supported by the observed net increase of 137 acres of conifer-dominated forest cover, a net loss of 71 acres of hardwood-dominated forest cover, and a net loss of 342 acres of mixed forest cover on parcels covered by COHPs. FPAs in this region typically encourage shifting forest composition from hardwoods to conifer to reflect historic composition more closely.

Estimate of sequestered carbon lost and reduced future carbon sequestration potential due to clearing under Class-IV General Forest Practice permits and Conversion Option Harvest Plans.

Forest Carbon Sequestration
Elemental carbon comprises about 50 percent of weight in above-ground forest biomass, and each ton of carbon sequestered in trees equals 3.67 tons of carbon dioxide (CO2) removed from the atmosphere.[footnoteRef:62] Forest sequestration rates are usually represented as metric tons of CO2 removed from the atmosphere and incorporated into above- and below-ground tree biomass. Additionally, because CO2 is one of several important greenhouse gases, sequestration is standardized as metric tons of CO2 or equivalent amounts of other greenhouse gases and represented as mtCO2e.[footnoteRef:63] [62:  How to calculate CO2 sequestration. [Link] ]  [63:  mt=metric ton, or 1000kg, which equals 2,205 pounds, or 1.1 short tons (standard US ton measure). Thus, one mt=1.1 short tons.] 


Detailed data on forest stand age and composition (beyond whether it is conifer- or hardwood-dominated or mixed), site index (suitability for tree establishment and growth potential), and other factors that regulate carbon sequestration potential are not readily available. Without detailed, site-based data, it is difficult to apply a standard carbon sequestration value to individual parcels. However, as a proxy for site-specific data, several studies of forest carbon sequestration rates in western Cascade lowland forest were consulted to derive the best estimate of “average” carbon sequestration on a typical forest stand were analyzed (Table 9). 

[bookmark: _Toc106092816][bookmark: _Hlk105531133]Table 9. Reported sequestration of CO2 in various western Cascade forest types (metric tons per acre)
	Forest Type
	Approximate Age
	mtCO2/acre

	Young Douglas-fir plantation (Puget Sound)
	15
	91

	Mixed hardwood with conifer (Puget Sound)
	30
	155

	Parcels included in 2020 KC Forest Carbon Program
	various
	234

	Mixed hardwood/conifer DNRP forestland
	various
	250-300

	Mixed hardwood with conifer (Puget Sound)
	60
	321

	Mixed conifer with hardwood (Puget Sound)
	80
	384

	Cougar Mountain mixed conifer with hardwood 
	120
	495

	Conifer-dominated old growth (Puget Sound)
	500
	824

	
	
	

	Hardwood Sequestration rate used in this report
	
	150

	Mixed forest sequestration rate used in this report
	
	250

	Conifer sequestration rate used in this report 
	
	350

	Average sequestration rate used in this report
	
	250



Annual carbon sequestration rates are low in young forest, accelerate through the first 100 years, and then slow down as trees reach old age. However, trees and associated forests continue to sequester carbon through their lifetime and, because western Cascade forests potentially reach 500 or more years in age, total carbon sequestration can be exceptionally high. Additionally, conifer-dominated forests typically sequester more carbon per acre than hardwood-dominated forests; so, historic conifer-dominated forests sequestered more carbon per acre than current forests, which typically have a higher hardwood component and are generally much younger.

[bookmark: _Hlk99988756]Carbon sequestration rates range from less than 100 mt/acre of CO2e in young Douglas-fir plantations to over 800 mt/acre of CO2e on conifer-dominated, Puget Sound old-growth forest as seen in Table 9. Most King County forests have been harvested at least once, are relatively young, and typically support a hardwood component greater than that found in historic forests. Those altered conditions of forest composition and structure describe most of the parcels examined in this report. Thus, the following relatively conservative sequestration estimates were used to estimate carbon sequestration lost or gained on parcels examined: 
· 150 mt/acre of CO2e for hardwood dominated parcels;
· 250 mt/acre of CO2e for mixed forest parcels;
· 350 mt/acre of CO2e for conifer dominated parcels; and
· 250 mt/acre of CO2e for all parcels combined.

If left unmanaged, average mixed forest in King County would add about 5 mt of CO2e per acre per year.

Assessment of Lost Carbon Sequestration Potential by Type of Land Use
Changes in forest cover and carbon sequestration vary by type of land use and are summarized here: 

FPD Parcels
· [bookmark: _Hlk99988343]There was a net gain of 4,227 acres of forest cover between 1999 and 2020 on the 334 parcels examined. 
· Parcels lost 13 acres of hardwood forest cover and 209 acres of mixed forest cover but gained 4,449 acres of conifer forest cover.
· Overall, parcels sequestered approximately 1.5 million mtCO2e more in 2020 than in 2019. between 1999 and 2020. 
· At the rate of 5 mtCO2e/acre/year, those 4,227 acres continue to sequester an additional 21,000 mtCO2e each year.
Rural (RA- and A-zoned) Parcels (includes COHP parcels)
[bookmark: _Hlk99988421]There was a net loss of about 70 acres of forest cover between 1999 and 2020 on the 4,798 parcels.
Parcels lost four acres of hardwood forest cover, 53 acres of mixed forest cover (53 acres), and 13 acres of conifer forest cover.
Overall, parcels sequestered approximately 18,000 mtCO2e less in 2020 that they did in 1999.
At the rate of 5 mtCO2e /acre/year, those 70 acres of forest would have continued to sequester carbon at the rate of about 345 mtCO2e/year had they not been converted.
UGA Parcels
[bookmark: _Hlk99988503]There was a net loss of 889 acres of forest cover between 1999 and 2020 on the 2,201 parcels. 
Parcels sequestered approximately 222,000 mtCO2e less in 2020 than they did in 1999. 
Parcels lost 71 acres of hardwood forest cover, 582 acres of mixed forest cover, and 236 acres of conifer forest cover. 
Overall, parcels sequestered approximately 239,000 mtCO2e less in 2020 than they did in 1999.
At the rate of 5 mtCO2e/acre/year, those 889 acres of forest would have continued to sequester carbon at the rate of about 4,400 mtCO2e/year had they not been converted. 
COHP Parcels (acreage and sequestration estimates also included in Rural parcels)
[bookmark: _Hlk99988693]There was a net loss of 276 acres of forest cover between 1999 and 2020 on the 142 parcels.
Parcels lost 71 acres of hardwood forest cover and 342 acres of mixed forest cover but gained 137 acres of conifer forest cover.
Overall, parcels sequestered approximately 69,000 mtCO2e less in 2020 than they did in 1999.
At the rate of 5 mtCO2e/acre/year, those 276 acres of forest would have continued to sequester carbon at the rate of about 1,380 mtCO2e/year had they not been converted. 

Overall Change in Carbon Sequestration Potential
[bookmark: _Hlk99988913][bookmark: _Hlk99988961]The 7,333 parcels that were included, at least in part, in the permits and COHPs examined for this report gained approximately 1.2 million mtCO2e between 1999 and 2020. All this gain is due to the increase in forest cover on parcels in the FPD, which, as was mentioned earlier, reflects a change in forest cover, but not a long-term change in land use. FPD parcels continue to be primarily managed for timber production, but the intensity of clearcutting has been reduced in recent decades, which has led to an increase in forest cover, even though the acreage of managed forestland has not changed significantly. Combined, the rural and UGA parcels lost approximately 257,000 mtCO2e during the report period, or about 11,700 mtCO2e/year. The lost annual sequestration potential of that cleared forest was approximately 4,800 mtCO2e/year. That combined loss of sequestered CO2e on rural and UGA parcels was less than one percent of the gain detected on FPD parcels.

[bookmark: _Hlk102647012]Potential pathways to achieving zero net loss carbon sequestration capacity from future forest conversions, including, but not limited to, off-site replanting, payment into a mitigation bank, and purchase of carbon credits. This should include both standard forest conversions and properties with Conversion Option Harvest Plans that are subsequently converted to non-forest uses.

[bookmark: _Hlk99989255]Parcels that were subject to permits issued between 1999 and 2020 had an overall net gain in forest cover. Therefore, DLS permitting actions do not seem to be counter to the King County goal of zero net loss in carbon sequestration capacity from forestland countywide. Given this finding, this report does not recommend new strategies to achieve no-net loss. However, while King County may currently be meeting the goal of zero net loss in carbon sequestration capacity on forestland countywide, the data show loss in specific geographies, which may warrant further consideration. 

[bookmark: _Hlk99989717]Parcels that were managed under COHPs experienced a net loss of forest cover and, concomitantly, a potential net loss in standing and potential carbon sequestration. However, there was an increase in overall conifer-dominated forest cover on COHP parcels, which partially mitigated for the overall loss in forest cover. Additionally, most parcels covered by COHPs were not developed and appeared to be managed appropriately. Those parcels that were developed retained some forest cover that reflected adherence to the terms of the COHP and FPA, which may have at least partially compensated for forest being cleared (e.g., five-acre parcels that had an acre cleared for a homesite had remaining forest managed for older trees than would have been the case when it was part of a larger, more intensively managed tract). Thus, it was not identified that COHPs have led to a significant loss of countywide carbon sequestration potential.
[bookmark: _Hlk99989783]
Because objectives of the GMA and King County's Comprehensive Plan and land use code include protection of rural area and resource lands, while concentrating development in cities and UGAs, most forest cover loss is within UGAs. Because King County has been successful in achieving development goals established in the GMA and Comprehensive Plan, development pressure will continue to be a threat to remaining forestland within UGAs and, to a lesser extent, on RA-zoned parcels. Thus, a geographic-specific goal of no net loss of forest cover, such as within UGAs, could be challenging to meet. However, the many benefits of urban canopy cover (e.g., improving air quality, mitigating the impacts of heat islands, recreation, outdoor education, improved quality of life, enhanced carbon sequestration) justify efforts to be more strategic about tree retention and restoration of forest cover and to direct development to non-forested areas.

Additionally, urban canopy cover is not evenly distributed; so, there is inequity in access to the many benefits provided by forests. For example, urban tree canopy coverage is over 50 percent in Beaux Arts Village, Black Diamond, and Issaquah, but below 25 percent in Tukwila, SeaTac, Algona, White Center, Enumclaw, and Pacific. The 30YFP strongly addressed the equity issue, for example:

“As in other parts of Washington, areas with lower canopy cover and less access to forested parks are more often occupied by low-income residents and people of color. Focusing efforts to increase and improve urban forests in areas with low canopy cover is one way to begin to address inequities created by uneven access to the benefits provided by urban trees. However, a paradox with addressing inequities in urban canopy cover is that more trees and parks can make neighborhoods more desirable for new residents. This can lead to increases in housing costs and gentrification that displaces the very residents the greening efforts were meant to benefit. Increasing urban canopy cover while preventing displacement requires meaningful collaboration and co-development of strategies between community members and urban planners. Targeted planting and urban forest maintenance, paired with input from local communities to better understand needs and cultural uses for urban forests, can provide a starting point for tree planting efforts and for designating new urban parks that can improve overall well-being.”[footnoteRef:64] [64:  King County 30-Year Forest Plan; page 35. [LINK] ] 


[bookmark: _Hlk99990446]These issues of forest cover retention, forest restoration, and carbon sequestration are best addressed through many of the actions outlined in the CWHH, SCAP, and 30YFP. These plans identify strategies that, when implemented, will address issues of forest health, carbon sequestration, and climate resilience at a meaningful scale. These plans also directly address concerns about equity and recommend additional focus on strategies to protect and enhance canopy cover in urban unincorporated King County. Some key examples of those strategies include:

30-Year Forest Plan
Strategies to Increase Forest Carbon
Expand carbon-storing management practices in forests, which, depending on the forest owner, can include extending rotation lengths, preventing conversion of forests for development, and other practices.
Plant more trees in degraded habitats and provide follow-up stewardship.
Strategies to Increase Climate Resilience of Current and Future Forests
· Prioritize and manage forests to improve species diversity, manage species composition, and/or manage density to improve resilience.
· Plant trees sourced from a wider range of seed zones, including experimenting with climate-adapted seed sources.
Strategies to Increase Healthy and Resilient Forestland
· Plant more trees on degraded habitats and provide follow-up stewardship.
· Increase protection of forestland to prevent land conversion and create connected habitat corridors.
· Prevent loss of private forestland through forest stewardship education and expansion of landowner incentives, including tax incentives and payment for ecosystem services.
Strategies to Maintain and Increase Tree Canopy in Urban Areas
· Improve knowledge of existing urban tree canopy, including conducting additional and repeat urban tree canopy assessments.
· Expand where trees are planted in urban unincorporated areas.
· Increase availability of information and best practices on conserving and maintaining urban forests in King County.
· Expand education on the importance of healthy urban forests and opportunities for volunteer engagement to empower residents to advocate for and steward urban trees.
Strategies to Maintain Urban Trees and Improve Urban Forest Health
· Improve the health and survival of new seedlings and established forest through monitoring, capacity building, and funding for tree maintenance and forest health.
· Increase tree canopy above current baseline in urban unincorporated areas with low canopy cover in ways that address community needs and create welcoming, safe spaces.
Strategies to Increase Tree Canopy to Address Disparities in Air Quality, Summer Heat, and other Health-Related Factors
· Identify priority areas to address air quality and summer heat and expand community-specific outreach and participation to understand local needs and goals as they relate to tree canopy and issues of human health in urban areas.
· Expand tree-planting and tree-retention incentives in areas where these actions can advance human health benefits, including incentives for private landowners.
Strategies to Increase Access to Forested Areas and Support Outdoor Recreation
· Add public forested open space where little exists, including amenities that support public use, and evaluate best practices for avoiding “green gentrification,” including investing in greenspace and housing.
Strategies to Improve the Extent and Health of Riparian Forests
· Increase protection of existing riparian forest to prevent loss of forest cover.
· Expand restoration in riparian buffers with low or degraded forest canopy, focusing on priority areas identified in the salmon recovery plans.
Strategies to Improve the Extent and Health of Upland Forests
· Increase protection of existing upland forest.
· Streamline permitting and code to accelerate tree planting and riparian restoration efforts.
Strategies to Maintain and Expand Forest Cover for Water Quality
· Develop new Green Stormwater Infrastructure (GSI) projects that include trees, while retaining as much tree canopy as possible on sites being retrofitted for GSI.
· Plant and protect riparian buffers.
· Develop programs to incentivize private landowners to plant trees in riparian areas and expand the use of riparian best management practices.
· Increase protection in ecologically valuable and sensitive areas, including through incentive programs for preserving and converting to forestland cover and assess tree planting opportunities.
Strategies Focused on Equity and Cultural Resources
· Increase tree planting in urban and industrialized waterways.
Strategies to Prevent the Conversion of Working Forests to Non-Forested Uses
· Increase participation in incentive programs by forest landowners.
Pilot Projects  
· Design and implement a climate-adaptive planting trial
· Develop a pilot tree planting project using City Forest Credits’ Impact Certification
· Develop a pilot tree planting project with City Forest Credits to provide incentives for landowners to plant riparian buffers. 
· Develop an “urban forestry advisory group” to facilitate information exchange among cities and within urban unincorporated King County.

2020 Strategic Climate Action Plan
· Sustain accelerated pace of acquisitions realized in 2019 to meet Land Conservation Initiative acreage targets.
· Increase rate of Public Benefit Rating System/Current Use Taxation enrollments and focus on LCI properties that are not on the near-term acquisition list.
· Launch the Rural Forest Carbon Program and include options for both County-owned and private forestland.
· Amend farm plan and forest plan public rules to require inclusion of strategies that can reduce emissions, increase carbon sequestration, and make lands more resilient in the face of climate change.
· Double the pace of forest restoration on county-owned land.
· Develop and implement an urban heat island strategy.

[bookmark: _Toc106092895][bookmark: _Toc1478667784][bookmark: _Toc105535552]B. Proposed Ordinance
Proposed ordinance that establishes or modifies regulations and, if necessary, Comprehensive Plan policies, that will result in zero net loss of carbon sequestration capacity from future forest conversions, based on the recommended strategies in the Forest Conversion Review Study

The 2020 update to the 2016 King County Comprehensive Plan (Ordinance 19146) directed that a Forest Conversion Review Study be conducted to evaluate the extent of carbon sequestration implications of forest clearing in King County as a result of DLS permitting activities. Specifically, the request was to examine the following:
· The current process and standards for reviewing and approving Class-IV General Forest Practices relating to forest conversion, and for reviewing and approving Conversion Option Harvest Plans.
· The number of forest conversions permitted in unincorporated King County since August 10, 1999, regardless of whether a separate Class-IV General Forest Practice permit was issued, and the average and total acreage of forest removed.
· The number of Conversion Option Harvest Plans approved since August 10, 1999, and the number of participating properties that were not subsequently replanted.
· An estimate of sequestered carbon lost and reduced future carbon sequestration potential due to clearing under Class-IV General Forest Practice permits and Conversion Option Harvest Plans.

A proposed Ordinance establishing or modifying regulations and/or Comprehensive Plan policies is not included with this report. This is because the parcels included in Class-IV General Forest Practices and COHPs are determined to be consistent with the King County goal of zero net loss in carbon sequestration capacity from forestland countywide. This finding is supported by data in this report, which demonstrate that parcels subject to King County permits opened between 1999 and 2020, and that allowed for tree/forest removal, exhibited an overall net gain in forest cover. 

[bookmark: _Toc86341130][bookmark: _Toc105535553][bookmark: _Toc106092896]Conclusion

This review of DLS permits and Conversion Option Harvest Plans (COHPs) between 1999 and 2020 indicated that land use within the Forest Production District (FPD) had not noticeably changed and that forest cover had increased by over 4,200 acres. Forest cover on parcels within RA- and A-zoned areas was nearly stable. There was forest loss and permanent conversion to non-forest use within Urban Growth Areas (UGAs), where nearly 900 acres of forestland were lost to development. These findings indicate that King County policies and land use code have successfully concentrated development in more urban portions of the county, while generally protecting forest cover on rural (RA- and A-zoned) and FPD parcels.

Issues of forest cover retention, forest restoration, and carbon sequestration are to be addressed through the many actions outlined in the Clean Water Healthy Habitat Initiative, Strategic Climate Action Plan, and 30-Year Forest Plan. These plans identify many strategies that, when implemented, will address issues of forest health, carbon sequestration, and climate resilience at a meaningful scale. These plans also directly address concerns about equity and recommend additional focus on strategies to protect and enhance canopy cover in urban unincorporated King County.

Further, because forest cover loss was concentrated in UGAs, there are important concerns about equity and the continued loss of access to greenspace by residents that lack the ability to visit intact forestland elsewhere in the County. Directing additional resources to enhancing urban greenspace and forest canopy cover directly advances goals outlined in the County’s Equity and Social Justice Strategic Plan.
As part of the 2024 update of the Comprehensive Plan, the Executive Recommended Scope of Work is proposing to evaluate increasing open and green space investments in urban areas to help improve physical, emotional, and community health, as well as increasing climate resilience.[footnoteRef:65] That work may help to support strategies to address some of the forest cover loss in urban areas identified in this report. [65:  Proposed Motion 2022-0156 [LINK].] 


Lastly, findings and recommended actions outlined in this report support the King County Strategic Plan goals to improve human health and well-being and create a healthy environment by identifying the need to preserve and expand forest cover in urban areas, and to continue to protect and enhance forestland elsewhere in the county.



[bookmark: _Toc1498899694][bookmark: _Toc105535554][bookmark: _Toc106092897]Appendices

[bookmark: _Toc105364547][bookmark: _Toc1590281026][bookmark: _Toc105535555][bookmark: _Toc106092898]Appendix A: Table of Acronyms

30YFP			30-year Forest Plan
A			Agricultural (zoning)
ac			Acre
APD			Agricultural Production District
BMP			Best Management Practice
CO2e			Carbon Dioxide Equivalent
COHP			Conversion Option Harvest Plan
CWHH			Clean Water Healthy Habitat Initiative
dbh			Diameter at Breast Height (approximately 4.5 feet above ground)
DLS			King County Department of Local Services
DNRP			King County Department of Natural Resources and Parks
F			Forestry (zoning)
FPA			Forest Practices Application (Washington Forest Practices Rules)
FPD			Forest Production District
GIS			Geographic Information System
GMA			Washington Growth Management Act
KCC			King County Code
KCCP			King County Comprehensive Plan
KCIT			King County Department of Information Technology 
mt			Metric Ton
NLCD			National Land Cover Database
R			Residential (zoning)
RA			Rural Area (zoning)
SCAP			Strategic Climate Action Plan
SEPA			State Environmental Policy Act
UGA			Urban Growth Area
WAC			Washington Administrative Code
WDNR			Washington Department of Natural Resources


[bookmark: _Toc105535556][bookmark: _Toc106092899]Appendix B: Forest Practices Classes

All forest management practices conducted on non-federal land must be performed in accordance with the Washington State Forest Practices Rules as described in Title 222 Washington Administrative Code (WAC).[footnoteRef:66], [footnoteRef:67] The Washington Department of Natural Resources (WDNR) is responsible for overseeing implementation of the Forest Practices Rules. Class IV-General Forest practices in unincorporated King County are regulated by DLS as directed by state regulations, and as authorized by the Washington State Commissioner of Public Lands and adopted through the KCC. Class IV-General permit applications are reviewed and approved as an element of some DLS development permits (e.g., clearing/grading, building, plat). There is no King County stand-alone forest practice permit for proposed forest clearing/conversion that would typically be classified as Class IV-General activities. Proposed forest conversions are reviewed and approved under standard DLS clearing and grading permitting pathways. Class IV-General activities are subject to all elements of King County development code, such as clearing and grading, critical areas, stormwater, SEPA, and zoning. Issuance of a County permit for activities classified under Class IV-General allows for conversion of the site to alternative, non-forest use such as residential development, pasture, farming, industrial use, or any other activity that the zoning code allows. [66:  Washington State Forest Practices Rules. [LINK]]  [67:  Title 222 Washington Administrative Code (WAC) [LINK]] 


There are five classes of forest practices recognized in WAC Chapter 222.16:
· Class I pertains to actions that have no anticipated direct impact to public resources and include activities like Christmas tree farms, road maintenance, precommercial thinning and pruning, tree planting, emergency fire control, and removal of less than 5,000 board feet of timber for personal use (e.g., firewood, fence posts). 
· Class II forest management activities are those outside of shorelines of the state and have a relatively low probability of damaging public resources, including salvage logging, cutting of less than 40 percent of the live timber volume, and harvest of less than 40 acres.
· Class III forest practices include those within shorelines of the state, aerial application of chemicals, actions that include any filling of wetlands, and most harvests or salvage operations not covered by Class I, II, or IV. Forest practices on parcels within UGAs are managed under the regulatory authority of the local government for forest practices (e.g., King County).
· Class IV-Special practices are those that potentially have a significant environmental impact, such as activities proposed within national, state, or local parks; activities on potentially unstable slopes; activities near known historic and archaeological sites; and filling or draining more than 0.5 acres of wetland. A State Environmental Policy Act (SEPA) checklist must be completed for all applications to conduct forest practices under a Class IV-Special permit.[footnoteRef:68] [68:  Washington Department of Ecology SEPA Checklist. [LINK]] 

· Class IV-General practices are typically obtained by the landowner when the intent is to convert the property to non-forest use. Class IV-General Forest practices applications are also subject to SEPA review. Pursuant to RCW 76.09.240, responsibility for most Class IV-General permits has been transferred to the appropriate local government, in this instance, King County.


[bookmark: _Toc105535557][bookmark: _Toc106092900]Appendix C: Assessing Change in Forest Cover

GIS Analysis
The King County Information Technology (KCIT), Geographic Information System (GIS) unit analyzed changes in forest cover and composition using the National Land Cover Database (NLCD) to detect and quantify changes in forest cover on the 7,333 parcels of land included in permits and COHPs opened between 1999 and 2020.[footnoteRef:69] NLCD provides nationwide data on land cover and land cover change at the Landsat Thematic Mapper 30-meter resolution. NLCD allows for an assessment of forest cover as well as a general classification of forest as conifer dominated, hardwood dominated, and mixed.[footnoteRef:70] King County obtained NLCD data layers for 2001 and 2019, which were the two available data layers closest to the Workplan Action 18 assessment period of 1999 to 2020. U.S. Geological Survey, which coordinates development of the NLCD data, does not release annual updates. NLCD imagery from 2001 served as the “baseline” for this report and was compared against forest cover present in the 2019 imagery. While available data layers did not exactly match the dates established for this report, 2001 serves as a conservative baseline and, if anything, would result in an over-estimate of forest cover loss when compared with 2019 data. [69:  National Land Cover Database. [LINK]]  [70:  Conifer dominated - > 75% conifer; hardwood dominated = < 25% conifer; mixed = 25-75% conifer. ] 


Aerial Photography
Aerial imagery obtained between 2000 and 2019 and housed in iMap was examined to “ground truth” the results of the assessment of NLCD data and to better understand the sources of detected change, and no significant forest cover changes outside of the imagery dates were detected.[footnoteRef:71] Lastly, although the GIS analysis calculated forest cover changes to 0.01 acres, which exceeds the precision of the imagery, results in this report are rounded to the nearest acre or 0.1 acres, depending upon the scale of change reported. [71:  King County iMap [LINK]] 


Web Parcel Viewer
In addition to reviewing a series of historic aerial photos to detect and confirm forest cover changes identified through an analysis of NLCD data layers, KCIT GIS specialists created a web map portal to view changes in individual parcels. The web map allows easy viewing of conifer dominated, hardwood dominated, and mixed forest types, as well as allowing toggling between imagery years and between parcels tagged as having forest loss and those tagged as having forest gain. Figure 1 below illustrates the cover change interpretation possible by comparing aerial imagery with NLCD imagery and the limitations of 30-meter resolution (averages spectral signature for the 30-meter by 30-meter pixel). For large scale studies such this one, this is a widely accepted approach for tracking forest cover changes.

[bookmark: _Toc106092492][bookmark: _Toc106092817]Figure 1. Comparison of 2002 aerial imagery (top left) and 2019 aerial imagery (top right) with NLCD land cover classification from 2001 (bottom left) and 2019 (bottom right)
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Note: Purple polygon is an example of a parcel that was identified as having lost forest cover between 2001 and 2019 and the blue polygon is a clipped segment of that parcel to illustrate changes in forest composition.


[bookmark: _Toc105535558][bookmark: _Toc106092901]Appendix D: Assessment of large-scale changes in forest cover

Within the FPD, only five of the 49 parcels that exhibited a loss of at least five acres of forest cover were long-term conversions (e.g., expansions of sand and gravel operations). Those five parcels totaled 35 of the 2,510 acres of recorded forest cover loss or 1.4 percent of the total loss. The remaining 2,475 acres (99 percent) were recent clear-cuts and were clearly replanted or were considered likely to have been replanted as they all had a history of long-term timber production (regulated under approved FPAs). Similarly, all 30 of the FPD parcels that exhibited significant gains in forest cover (> 50 acres) were parcels that were clear-cut shortly before the 2001 imagery and had regrown to a stage that was detected as “forest” in 2019. Thus, while there was a recorded net increase in forest cover, there was no change in acreage of forestland. Although KCC restricts development options within the FPD, much of the land within the FPD is enrolled in the Designated Forestland program, which provides an additional layer of protection.[footnoteRef:72] Parcels in Designated Forestland are required to be managed for long-term retention of forest as part of a larger working landscape. Combined, those 79 parcels indicate that there was little, if any, change in acreage of managed forestland within the FPD between 1999 and 2020 and DLS permitting activities have not resulted in significant long-term change in forest cover in the APD. [72:  Washington State Department of Revenue, Designated Forest Land. [LINK]] 


Thirty-one of the 51 rural parcels (61 percent) that exhibited apparently large losses in forest cover (>five acres) were partially converted to non-forest use (e.g., homes, schools, farms, utilities). In contrast, and similar to what was observed on FPD parcels, most of the 77 rural parcels that had detectable large forest cover gains (>five acres) were tracts that were clearcut prior to the 2001 imagery and had regrown sufficiently by 2019 to be classified as forest. Again, no change in land use was likely. Homes were built on at least 17 of the 77 parcels with detectable forest cover gain, which indicates that trees were strategically retained during the permitting/construction process and/or subsequent homeowners planted trees or allowed for natural regeneration on sites that were classified as non-forest in 2001.

Permanent forest conversion (e.g., homes, schools, retail, commercial, utilities, sand and gravel operations, athletic fields, etc.) was confirmed on 98 of the 103 parcels within the UGA that had relatively large amounts of detected forest cover loss (>two acres. Of the eight UGA parcels that exhibited an apparent increase in forest cover of at least 0.5 acres, four were vacant industrial areas that had developed some forest canopy, three were developments that had increased forest cover over pre-development conditions, and one was due to imagery issues (i.e., seasonal forest cover change). 
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