
Wetlands Ecosystem Services Protocol for Alaska -Southeast  
Wetlands Review Board Methodology Workshop  

 
with Dr. Paul Adamus, Adamus Resource Assessment 

and Debbie Hart, Southeast Alaska Fish Habitat Partnership, Facilitator 
 

March 12, 2016, 8:30-5:30 p.m. 
CBJ Assembly Chambers 

 
AGENDA 

A. Welcome, Introductions, and Purpose (8:30-9:00) 

B. Overview of WESPAK-SE methodology, Dr. Paul Adamus (9:00-10:15) 

Break (10:15-10:30) 

C. Overview of CBJ Wetland Methodology, Dr. Paul Adamus (10:30-12:15) 

D. Lunch on your own (12:15-1:15) 

E. Southeast Alaska Land Trust use of WESPAK-SE, Allison Gillum, SEALTrust Director (1:15-1:45) 

F. Wetlands Review Board Member Questions (from 11-19-15 WRB Meeting)  

(1:45-5:30 with a 15 minute break from 3:15-3:30) 

1. Explanation of how the metrics are calculated for the 22 functions and 18 values 
2. Address the value determination for anadromous fish and an explanation of all 18 values 
3. Walk through an example of how you would take a wetland analysis and categorize it; 

provide different versions of how you would do that.  
4. Explain how a previous community took the data to categorize wetlands and how they used 

the data. 
5. Explain how connectivity has or has not been addressed in the methodology (as addressed 

in NMFS’ comments)  
6. Explanation of specific bird habitat questions 
7. Explanation of specific questions on amphibians and nitrogen fixers 
8. Explanation of weighting for anadromous fish 

 
G. Next steps. Questions unaddressed above plus additional questions.  

H. Next Meeting  
 
Wetlands Review Board Regular Meeting and Wetland Methodology Workshop continued, Thursday 
March 24, 5:15 pm - 8 pm, Marine View 4th floor conference room 
 
Thursday April 7, wetland methodology workshop, 5:15 – 8 pm, Marine View 4th floor conference room 
 
Thursday April 21,wetland methodology workshop and regular meeting, 5:15 pm – 8 pm City Hall room 
224 



 
 
 
 
 
 
DATE:   March 3, 2016 
 
TO:   Wetlands Review Board 
 
FROM:   Teri Camery, Senior Planner 

Community Development Department 
 

SUBJECT:  WESPAK-SE Wetlands Methodology Workshop Handouts 
 
 
Dr. Adamus has asked me to provide the following handouts for the Saturday March 12 
wetland methodology workshop, listed below: 
 

1) Dr. Adamus’ Curriculum Vitae 
 

2) Table 1, pages 9-10, from the current draft of the Juneau Wetlands Management 
Plan, which provides the definitions for the functions and values used in the 
WESPAK-SE methodology 

 
3) Pages 15-16 from the current draft of the Juneau Wetlands Management Plan, 

which provides an explanation of the limitations of the WESPAK-SE methodology 
 

4) Page 26 and the first paragraph of page 27 from the current draft of the Juneau 
Wetlands Management Plan, which explains the watershed context used in the 
WESPAK-SE methodology 

 
Please contact me at 586-0755 if you have any questions.  
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were not included in the field surveys. Instead, they were mapped and assessed using a different, off-site
method, described below in Section 2.3.4, Off-Site Assessments.

1.5 Wetland Functions and Values

The Federal Clean Water Act (CWA), under Section 404, requires regulatory agencies to consider a wetland’s
function and value when reaching decisions about permit approval and mitigation needs. Functions are what
wetlands do naturally, such as store water, purify polluted runoff, and provide habitat. Dozens of functions could
be described for any given wetland, but some are of unknown or limited importance to society and/or ecological
resources, and others are difficult to assess. Therefore, most wetland assessments focus on a limited set of
generally recognized functions and other attributes that are most relevant in a given region. Those considered
having the greatest potential relevance to Southeast Alaska, and which therefore were assessed in this study and
could be used to prioritize Juneau wetlands, are defined in Table 1.  As contrasted with Functions, wetland
Values describe the context of a wetland in a broader physical, biological, and social landscape, as well as addressing
the extent to which one wetland function may contribute to others. Assessments of functions and values together
help regulators evaluate whether altering a wetland may have a negative effect on people and/or ecosystems.

Table 1. The definition and values of the wetland functions assessed in this study

Function or Other
Attribute Definition Values
Water Storage & Delay Storing runoff or delaying the downslope movement of surface

water for long or short periods.
Flood control, maintain
ecological systems.

Stream Flow Support Contributing water to streams, especially during the driest part
of a growing season.

Support fish and other
aquatic life.

Water Cooling Maintaining or reducing temperature of downslope waters. Support coldwater fish and
other aquatic life.

Water Warming Increasing the temperature of downslope waters and extending
length of the aquatic growing season.

Maintain late-season ice-
free conditions.

Sediment Retention &
Stabilization

Intercepting and filtering suspended inorganic sediments thus
allowing their deposition, as well as reducing energy of waves
and currents, resisting excessive erosion, and stabilizing
underlying sediments or soil.

Maintain quality of
receiving waters.  Protect
shoreline structures from
erosion.

Phosphorus Retention Retaining phosphorus for long periods (>1 growing season) Maintain quality of
receiving waters.

Nitrate Removal &
Retention

Retaining particulate nitrate and converting soluble nitrate and
ammonium to nitrogen gas while generating little or no nitrous
oxide (a potent greenhouse gas).

Maintain quality of
receiving waters.

Carbon Sequestration Retaining both incoming particulate and dissolved carbon, and
converting carbon dioxide gas to organic matter (particulate or
dissolved), and then retaining that organic matter on a net
annual basis for long periods while emitting little or no methane
(a potent greenhouse gas).

Reduce risk of global
climate warming.

Organic Nutrient Export Producing and subsequently exporting organic nutrients (mainly
carbon), either particulate or dissolved.

Support food chains in
receiving waters. Facilitate
transfer of iron to marine
waters.

Anadromous Fish Habitat Supporting rearing or spawning habitat of fish species that
migrate from marine waters into freshwater streams to spawn,
e.g., coho and sockeye salmon.

Support commercial,
subsistence, sport, and
ecological values. Infuse
uplands with marine
nutrients.
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Function or Other
Attribute Definition Values
Resident Fish Habitat Supporting an abundance and diversity of native fish (both

resident and visiting species) that are not anadromous, e.g.,
Dolly Varden and cutthroat trout.

Support commercial,
subsistence, sport, and
ecological values.

Invertebrate Habitat Supporting or contributing to an abundance or diversity of
invertebrate animals which spend all or part of their life cycle
underwater or in moist soil.  Includes dragonflies, midges, clams,
snails, water beetles, shrimp, aquatic worms, and others.

Support salmon and other
aquatic life. Maintain
regional biodiversity.

Amphibian Habitat Supporting or contributing to an abundance or diversity of native
frogs, toads, and salamanders.

Maintain regional
biodiversity.

Waterbird Feeding
Habitat

Supporting or contributing to an abundance or diversity of
waterbirds that migrate or winter but do not breed in the region.

Support subsistence, sport,
and ecological values.
Maintain regional
biodiversity.

Waterbird Nesting
Habitat

Supporting or contributing to an abundance or diversity of
waterbirds that nest in the region.

Maintain regional
biodiversity.

Songbird, Raptor, &
Mammal Habitat

Supporting or contributing to an abundance or diversity of native
songbird, raptor, and mammal species and functional groups,
especially those that are most dependent on wetlands or water.

Maintain regional
biodiversity.

Pollinator  Habitat Supporting pollinating insects, such as bees, wasps, flies,
butterflies, moths, and beetles.

Maintain forest
productivity and food
chains.

Native Plant Habitat Supporting or contributing to a diversity of native, hydrophytic,
vascular plant species, communities, and/or functional groups.

Maintain regional
biodiversity and food
chains.

Public Use & Recognition Prior designation of the wetland, by a natural resource or
environmental protection agency, as some type of special
protected area.  Also, the potential and actual use of a wetland
for low-intensity outdoor recreation, education, or research.

Commercial and social
benefits of recreation.
Protection of prior public
investments.

Wetland Ecological
Condition*

The integrity or health of a wetland, as defined operationally by
its vegetation composition and richness of native species.  More
broadly, the similarity of a wetland's structure, composition, and
function with that of reference wetlands of the same type and
landscape setting, operating within the bounds of natural or
historical disturbance regimes.

Wetland Sensitivity* A wetland's lack of intrinsic resistance and resilience to human
and natural stressors (higher score = more sensitive).

Stress Potential* The degree to which a wetland has recently been altered by or is
exposed to risk from factors capable of reducing one or more of
its functions and which are primarily human-related.

* These are other attributes of wetlands and are not considered to be either functions or values

2.0 METHODS

2.1 Mapping Wetland Boundaries

When an applicant applies for a permit to fill a wetland, by law, a determination must be made regarding the
exact location of the boundary between what is wetland and what is non-wetland. For this study, wetlands were
delineated using the Routine Determination Method according to the Army Corps of Engineers Wetland
Delineation Manual (Environmental Laboratory 1987): Alaska Region (Version 2.0) (Army Corps 2010). For
regulatory purposes under the CWA, Section 404, the Environmental Protection Agency (EPA) defines wetlands
as “areas that are inundated or saturated by surface or ground water at a frequency and duration sufficient to
support, and that under normal circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions” (EPA 2014). These three criteria were applied to draw wetland boundaries in the PAs
described in this document.
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● For question 31, part b concerning flow into a soil pit was disregarded.
● Question F43, Moss Extent, refers to the percent of the vegetated ground cover comprised of peat- forming
moss (excluding moss on trees or rocks).
● Upland inclusions, F46, can be mounds of any type of upland soil. Invasive species (F54) can be woody or
herbaceous.
● Shorebird feeding habitat, question F48, is further defined as non-acidic water shallower than 4 inches.
● In question F54, the slope from disturbed lands is to be considered uphill of the unit, or adjoining it if there
are none.
● For F55 (Weed Source), the upland edge can be in any direction, not just uphill.
● For question 63, non-consumptive uses, walking refers to walking access for an average person. Interpretive
centers, trails with signs or brochures, or regular guided tours apply only if within .25 mile of the AA and if they
interpret the natural features of the AA or associated lands.
● All hunting is to be included (question F68) with waterfowl hunting; known berry picking areas are to be
included with harvesting of native plants.

Tidal Wetlands
The definition of Tidal Wetland includes tidal freshwater as well as saline areas. “Dominated by emergent
herbaceous or woody plants” was interpreted simply as “dominated by vascular plant cover (excluding
submerged aquatics).” The criterion “level of surface water fluctuates every ~6 hours” was interpreted to mean
only when surface water is present, which may be as little as once annually. “Driftwood” (Tidal Form question 12)
refers to largely horizontal logs on the ground near the high water line. “Large woody debris” refers to wood such
as root masses, large trunks and branches carried into the unit by currents or fallen from adjacent uplands.

2.3.6 Limitations

Known limitations of the WESPAK-SE tool used to score this study's wetlands are described in the WESPAK-SE
manual and will not be repeated here.  In addition, the following is a partial list of other significant limitations:

 In nearly all instances, and as a result of time and budget constraints, wetland AAs were visited only once
during the two-year field component of this project.  This has the potential to affect the location of some
wetland boundaries but especially, the scores resulting from use of WESPAK-SE.  To address this, the study
teams used observable indicators and previously-acquired knowledge of the project area's climate and
geology to interpret conditions that were not directly observable on the day of the visit.

 Although federal wetland delineation criteria served as a guide for mapping wetland boundaries in the field,
test plot data routinely required in formal wetland delineation were not collected or recorded. Doing so over
such a large area was not possible within the time frame and funding constraints of the grant that supported
this project. For this reason, wetland boundaries and locations presented in this report are to be considered
approximate; they provide an inventory of wetland resources rather than a delineation of wetland
boundaries. Data presented in this report normally cannot be considered "final" for use in applications for
wetland alteration permits.  Primarily, it is intended to be used for land use planning

 Considerable variation in vegetation, water regime, and ultimately function may occur within a wetland. For
example, a Forested Peatland could be split by form (shrub or tree) and/or foliage (deciduous or conifer), and
Tidal Wetland could be split into low marsh (inundated daily) versus high marsh. In this example, splitting
Forested Peatland into finer components could provide more-refined information useful for assessing biodiversity
at broader scales.  It could also indicate which areas within a wetland AA contribute more or less to its function
score. However, using a wetland classification any finer than the current seven-class one, even if such
existed, was beyond the time and budget constraints of this project.  It is likely that much of the sort of
variation within the project wetlands that is important for predicting their functions was captured by the 126
questions in the WESPAK- SE tool.
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 The office form component of the WESPAK-SE score calculator requires the use of spatial data obtained from
resource agencies.  The source agencies typically make no claims as to the completeness, accuracy, precision,
or recentness of the spatial data they provide.  Nonetheless, excluding the data entirely from these wetland
assessments would result in much poorer estimates of wetland function.  The data obtained from other
agencies have varying levels of influence on the scores and ratings of the wetlands described in this report.
The degree of influence depends on which function is being assessed.

 Although it is not possible to state with certainty for how long the scores of any wetland AA will remain valid,
a best estimate suggests approximately 10-30 years.  A more exact estimate would depend on forecasting
the likelihood of short and long-term changes in climate, uplift from glacial rebound, new debris flows or
roads, beaver activity, natural succession of vegetation, development-related land cover changes in nearby
areas, and a host of other factors.  A particular wetland's capacity to resist functional change in response to
these factors cannot be predicted, nor can the functions which would be most sensitive to these factors be
identified beforehand.  Major changes in any of these factors that are apparent in a wetland or within a few
miles, especially along connected streams, could suggest a need to reassess the wetland using the same
version of WESPAK-SE used in this study.

 The indicators and models featured in WESPAK-SE are intended to represent wetland science as it currently
exists.  As with all science, continued research in this region and elsewhere could yield new discoveries that
might suggest a need to change some of the indicator variables and assumptions currently embedded in
WESPAK-SE.  It is recommended that new spatial data sets and new learnings about wetland science be
reviewed at least once every 10 years and their impact on WESPAK-SE models, scores, and ratings be
evaluated.  However, any future changes made to the indicator variables WESPAK-SE uses, the wording of its
questions, or the weights and combination rules of its models, will require that all the wetland AAs covered
by this study be reassessed and re-categorized.  That would be true regardless of which methodology had
been used in this study.

3.0 INVENTORY OVERVIEW

3.1 Acreages, Wetland Distributions

During the 2014 and 2015 field seasons, 94 distinct (contiguous) wetlands were mapped within 60 PAs, dividing
these into 345 units and covering 5,204 acres. Within these, the functions of 13 tidal and 332 non-tidal wetland
AAs were assessed. The PAs surveyed were as follows: 13 of 21 in Priority I Area; 23 of 27 in Priority II Area, and
24 of 27 in Priority III Area. Two AAs surveyed on request from private owners were located outside of any PA.

PAs not covered in the wetland surveys included 15 priority I, II, & III private parcels (eight priority I; four
priority II; three priority III); the private-land portions of  three priority I areas, including a large area on the
west side of Douglas Island; and the three priority IV areas.

Wetlands mapped totaled 5,584 acres, or 44% of the 12,717 acres of PAs surveyed. The most extensive
wetlands occurred on level, poorly drained marine terraces, notably the raised benches of North Douglas (87%),
West Juneau (67%) and West Douglas. To give a more realistic percentage for those ancient marine landforms
on West Douglas, the estimated acres from off-site assessments on private lands seaward of CBJ property were
added. Because this side of the island was more wave exposed at time of deposition (~9000 to 12,000 years
ago), sediments are coarser, and wetlands fewer, with much less open peatland.

Underlying these patterns in wetland distribution are the geographic constraints governing PAs the CBJ wanted
investigated. Steep slopes pose challenges to construction and are also avoided due to liabilities such as post-
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4.3.2 The Watershed Context for Wetland Function Scores

This study assigned scores to individual AAs.  However, the relationship of any one AA to others, as well as to
anadromous streams, was partially factored into each AA's score.  Thus, this study contained key elements of a
watershed approach.  The connectivity or contiguity (even ephemeral) of any AA to an anadromous stream is
indicated by its Anadromous Fish Habitat function score--all those with a score of 0 cannot be accessed by
anadromous fish.  If a wetland unit has a channel outlet but no fish access, and the waters flowing through that
outlet connect to tidewater or anadromous fish habitat further downslope, this was noted during the field work.
The WESPAK-SE models are constructed such that it potentially increases the scores of that wetland unit for
several functions:  Stream Flow Support, Water Cooling, Organic Nutrient Export, Aquatic Invertebrates, and
Native Plant Habitat.  It does so because, despite the absence of anadromous fish in the AA itself, the AA
potentially buffers environmental extremes and thus supports the temperature, hydrologic, and water quality
regimes of anadromous fish habitat below blockages.  Such blockages prohibit fish upstream movement into the
AA but generally do not halt the seaward flow of surface water out of the AA.

Analysis of function ratings generated by the WESPAK-SE models support the importance of non-anadromous
wetlands for a host of other functions.  Of the sites rated Lower for Anadromous Fish Habitat, more than half
were rated Moderate or Higher for the following functions by the WESPAK-SE models:

 Songbird, Raptor, & Mammal Habitat
 Water Cooling
 Carbon Sequestration
 Organic Nutrient Export
 Water Warming
 Pollinator Habitat
 Water Storage
 Native Plant Habitat
 Phosphorus Retention

Another aspect of connectivity concerns the contiguity of any single wetland AA to others. The identification
numbers of all such contiguous AAs can be identified from the maps in JWMP Volume 2, which also shows
the watershed ("subshed") boundaries in the project area.  The WESPAK-SE models used to rate the
wetlands are structured such that AAs which are adjoined by growing numbers of other AAs are more likely
to have higher scores for all the habitat functions, provided they meet other requirements of most species
associated with that function:  Aquatic Invertebrate Habitat, Amphibian Habitat, Waterbird Feeding Habitat,
Waterbird Nesting Habitat, Songbird-Raptor-Mammal Habitat, Native Plant Habitat, Pollinator Habitat.

Although beyond the scope of resources available in this current contract, an analysis could be undertaken
in the future that would identify, from the current data set, which wetland functions are rarest in each
subshed (watershed) or in the study area overall.  Then, the value scores of any wetlands that do perform
those rare functions in that subshed could be increased in proportion to the rarity of those functions in that
subshed or study area or by some predetermined percentage.  However, it must be recognized that
watershed boundaries are not relevant to several wetland functions (e.g. Pollinator Habitat, Waterbird
Habitat) and values (Public Use & Recognition) because the use of a wetland by pollinators, waterbirds, and
people is virtually unaffected by a watershed boundary.

Another analysis that could strengthen a watershed approach would apply to AAs that are not accessible to
anadromous fish but would involve using each AA's flow-path distance to anadromous fish habitat (stream,
floodplain, or estuarine) as a weighting factor for Anadromous Fish Habitat function or value score.
Preferably, the flow-path distance would be measured only after the study area's hydrologic connections
are determined and mapped more thoroughly, and surveys are completed that document fish presence
(especially coho) in smaller channels and floodplains of the study area.
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Additionally, another examination that could strengthen a watershed approach, but was also beyond the scope
of resources available, would involve using as a weighting factor the historical losses of wetlands or specific
wetland types in the study area or its watersheds.  However, comprehensive data on such losses do not exist.
Looking forward, careful record-keeping of the extent of wetland alterations permitted, by watershed and
function scores/ratings, could help address concerns about cumulative impacts of function losses associated
with the permit programs.

4.4 Plan Implementation Options

If categories are needed for the implementation of JWMP, once they are agreed upon and established, the
JWMP can be implemented through different options presented in this chapter. Since the first plan, written in
1993, CBJ’s management strategy has involved the use of a General Permit from the Army Corps. This
implementation chapter examines the successes and issues with wetland management in the past and
proposes three options for future wetland management implementation in Juneau. Regional examples of
wetland management are cited and compared for reference. The three options are 1) use the wetlands
management plan as a planning and educational tool, 2) update enforceable policies and CBJ Land Use Code
to reflect 1997 management strategy and apply for a General Permit from the Army Corps, 3) update the
enforceable policies and CBJ Land Use Code to manage and permit wetlands by CBJ independent of the Army
Corps.

Option 1: Planning and Education Tool Only - This option reflects the current status of wetland permitting in
CBJ. Since the expiration of CBJ’s General Permit in 2011, wetland permitting has been managed by the Army
Corps for all categories of wetlands. The WRB is currently fulfilling an advisory role; in this capacity it could
continue to function as an advisory body to the Planning Commission and to the Director of the Community
Development on wetlands issues. Advisory functions would also include comments on wetland permit
applications administered by the Army Corps, protection for stream side riparian areas and any affects that CBJ,
state, or federal projects may have on wetlands and streams. This option could involve the continued advisory
role of the WRB. CBJ could still comment on wetland fill permit applications through the Army Corps public
process, but would not be involved in administering any wetland fill permits.

The detailed and extensive wetland mapping and WESPAK-SE assessments offer a science-based product that
provides the JWMP an educational tool and guiding principles for wetland management. This tool is compliant
with the 2008 Federal Rule as it takes into account regional differences in wetland resources and functions and,
as much as possible, uses a watershed approach to wetland management. An example of this type of
implementation can be found in Matanuska-Susitna Borough’s (MSB) Wetlands Management Plan (MSBWMP,
HDR, 2012). The purpose of the MSBWMP document is stated as:

This plan serves primarily as an educational tool and promotes coordination among all entities involved in
wetland management. This plan does not propose or include any new regulations or permitting requirements. It
encourages voluntary practices to conserve and protect wetland resources within the Mat-Su.

In addition to wetland and watershed mapping, the MSB Assembly passed several ordinances related to
wetlands conservation and protection. Topics of these ordinances include flood control, shoreline setbacks, Best
Management Practices (BMPs) for development, mitigation banking, and watershed classifications.

The overarching goals of wetlands planning in the MSBWMP involves taking a long-term management approach
using three main goals; identify, assess, and protect. The MSB encompasses a much larger area than the CBJ. The
goal is to identify wetlands at a planning scale of information that involves determining size, boundary and type
of wetlands. Assessing wetlands for MSB involves developing unique functional assessment methodology. Lastly,




