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Beluga Planning Area – “The wetland heart of Homer”
Volume 1: Background and Planning Information

This document provides information useful to those planning how to use and manage lands and waters in what we're calling the Beluga Planning Area.  It
is supplemented by Volume 2: the Beluga Planning Area Atlas, which contains over two dozen maps designed to help local landowners become familiar 
with the conditions on their lands and what those conditions might mean for land use and development.  The table below lists the kinds of information 
covered by maps in Volume 2,  Beluga Planning Area Atlas.  The Table of Contents on the following page outlines the information found in this volume.  

The kinds of information covered by maps in Volume 2: Beluga Planning Area Atlas

• Watersheds draining into Kachemak Bay

• Bear Creek/Beluga Slough watershed

• Subwatersheds and stream orders

• Slope categories (percent slope)

• Contour lines

• Soil types (or “soil map units”)

• Selected soil properties and soil suitability ratings 

for dwellings without basements
• Surface runoff

• Elevation profiles

• Drainages and direction of surface flow

• Wetlands

• Plant communities (NRCS ecosites)

• General habitats, moose habitats

• Critical linkages (habitat corridors and green 

infrastructure linkages)
• Aerial images

• Landownership within Homer city limits

• City of Homer zoning designations

• City of Homer sewer and water lines

• Trails and open space

• Suitability for development

• Suitability for green infrastructure

• Classification of surrounding state lands

• Oil and gas leases on the southern Kenai 

Peninsula

The Beluga Planning Area is a loosely defined area within the 
Bear Creek/Beluga Slough watershed; that watershed is shown in 
the map at left.  The planning area encompasses lands along and 
below East End Road that ultimately drain into Beluga Lake (or 
Beluga Slough), including lands that drain first into the large 
wetlands area east of Beluga Lake.  

This document and its accompanying atlas were compiled and 
written by Devony Lehner, Homer Soil and Water Conservation 
Service, in response to a request from an ad hoc citizens' group 
(see Appendix).  The USDA Natural Resources Conservation 
Service provided funding.  This and its companion volume are 
“working documents,” they can easily be updated.  Any misrepre-
sentations or inaccuracies are solely the responsibility of the 
author.  As corrections are made or additional information is 
added, the most current version of these documents can be found 
online at: http://www.homerswcd.org/projects/ index.php.
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I.   The Beluga planning area

This write-up and accompanying atlas pull together, overlay, and integrate a
variety of information about the Beluga planning area in Homer, Alaska.  This
information comes from many sources and is central to making good decisions
about land uses in this area.  Well-informed decisions generally benefit
citizens—as well as the city—by saving money, minimizing property damage,
and contributing to the livability of homesites, neighborhoods, and the
community.

As noted on the opening page, the Beluga planning area is a loosely defined
section of the Bear Creek/Beluga Slough watershed shown at right.  The
Planning Area encompasses lands along and downslope of East End Road that
ultimately drain into Beluga Lake wetlands and Beluga Lake and then into
Beluga Slough.  This area can be thought of as “the wetland heart of Homer”
because of the extensive areas of wetlands found there.

The map at right shows the directions that surface water flows into and
through the Beluga planning area. 
Most of the rainfall and snowmelt
occurring in the Bear Creek/
Beluga Slough watershed flows
downslope in a southeasterly
direction and then westwards into
Beluga Lake or its related wet-
lands complex.  Just north of
Ocean Drive and the Homer
Airport, however, surface waters
run northwestward off a low berm.
Water then drains westward into
Beluga Lake and its wetlands.

As shown at right and on the
following pages, the Beluga plan-
ning area is bounded on its east by
a neighboring drainage area
(watershed) that drains east
towards the east end of Kachemak
Drive and then into Kachemak
Bay.
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The map below (from Kachemak Bay Research Reserve) provides an overview of how the Bear Creek/Beluga Slough watershed fits into the larger picture 
of watersheds that drain into Kachemak Bay.  
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Bear Creek/Beluga
Slough watershed



II.  The Big Picture – The Beluga planning area is more like a bowl than a bench

You'll notice as you look through this report that the concept of a “bench” behind Homer is replaced for east Homer by the idea that this area—the Bear 
Creek/Beluga Slough watershed—is better understood as a “bowl.”  In a bowl, whatever runs down the sides collects in the bottom—which in east Homer 
encompasses Beluga Lake and its associated wetlands—the Beluga Lake wetland complex.  As shown in the map below and on the following pages, the 
only drainage for this bowl is westward, into Beluga Lake, and from there into Beluga Slough.  To the north of these bottomlands are steep hillsides—the 
Beluga slopes—that rise to Skyline Drive.  To the west, Lake Street partially dams the bowl.  To the south, Ocean Drive and the airport runway area form 
the low southern rim of the bowl.  The east rim of the bowl is created by a watershed divide between the Bear Creek/Beluga Slough watershed on the west 
and the unnamed watershed to its east.  The map and elevation profile below show these features.  (By the way, Section V of this planning document 
provides step-by-step instructions for creating maps like these by using the Kenai Peninsula Borough's online “interactive parcel viewer.”)

The map below right shows a cross section (elevation profile) that corresponds to the blue line drawn from Bishop's Beach, on the west, to Kachemak 
Bay east of the Beluga Lake wetland complex.  As you can see from this cross section, Lake Street partially dams Beluga Lake on the west, and the outlet 
of the lake is higher than the water level in the slough, even at high tide.  Because of this height difference, freshwater from the lake can drain west into the
slough, but saltwater from the slough rarely drains east into the lake.  Towards the east end of the blue line, you can see that a drainage divide about 44 ft 
in height separates surface runoff flowing westward, into the bowl, from flows draining eastward away from the bowl, towards areas near the Northern 
Enterprise Boatyard and the east
end of Kachemak Drive.  These
flows eventually drain under
Kachemak Drive and run down
steep bluffs to the bay.

The two maps on the next page
show elevation profiles from
Beluga slopes to either Beluga
Lake or Kachemak Bay.  Except
for #7, these profiles run roughly
perpendicular to the one at right.
Again, these landscape cross-
sections illustrate that the Bear
Creek/Beluga Slough watershed
is like a bowl with one side—the
Beluga Slopes—higher than the
other.  Beluga Lake and its wet-
lands are the bottom of the bowl.
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The elevation profiles on this page 
(except for elevation profile #7) cor-
respond to lines running northwest to 
southeast on the two maps.  For 
example, the line labeled El Pro 1 on 
the left of the map at left corresponds 
to the cross section labeled “1” below 
the map.  Again, these cross sections 
show how the Bear Creek/Beluga 
Slough watershed—and the Beluga 
Planning Area—is a bowl with the 
north side much higher than the south, 
as described above.

The two maps on this page have 
different scales (the map below has 
higher resolution).  Contour lines 
shown on both maps are 4 feet apart.  
Different elevation profiles have 
different horizontal and vertical scales.
Larger versions of these two figures 

  Beluga Area Planning Reference 08/26/14 jump back 7 of 52

can be found in Volume 2 of this 
report: the Beluga Planning Area 
Atlas.

Knowing that water will collect in 
the bottom of this bowl helps us 
anticipate what might happen as 
land uses in the Beluga planning 
area (a) increase the amount of 
rain and snowmelt running down 
the hillsides draining into the 
bowl, (b) decrease water storage 
capacity in the sides or bottom of 
the bowl, or (c) do both.  Good 
land use planning is about seeing 
these kinds of big pictures and



relationships so that decisions don't lead to unanticipated problems in the future—like flooding or slope failure—that will cause property damage or 
unnecessary costs.

The aerial imagery below (from May 2011) shows another view of the Beluga planning area.  Roughly, this area is bounded on the north by East End 
Road, on the south by Ocean Drive and the airport and runway area, on the east by the drainage divide shown on the previous maps, and on the west by 
Ben Walters Lane and by Lake Street where it crosses Beluga Lake.  This photo is from Google Map Maker (http://www.google.com/mapmaker).
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These 2003 images are from the Kenai Penin-
sula Borough (KPB) interactive parcel viewer
(http://www2.borough.kenai.ak.us/GISDept/
AGS.html), which is discussed in more detail
in Section V.  You can view your own
parcels, or other areas of interest, with online
tools referenced throughout this write-up and
accompanying atlas.

The image at right shows Beluga Lake
where Ben Walters Lane and Lake Street
form the approximate western boundary of
the Beluga planning area.   

The image below shows the detail that can be
viewed when you zoom in as far as possible
with the borough's interactive parcel viewer;
this image corresponds to the red rectangle in
the photo on the following page.  

Note that “floating islands” can be seen 
on the lake surface.  Floating islands 
are a kind of wetland.  Those on Beluga
Lake increase and decrease in size in 
response to wind, temperature, and 
other conditions.  

All land in the image at left is state 
owned.  
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The image on this page is a screen shot from Google Map Maker (http://www.google.com/mapmaker) and reflects 2011 photography.  The red rectangle 
outlines the area shown in the bottom left photo on the previous page.  “Floating islands” visible on Beluga Lake in the previous images from 2003 are 
gone in this 2011 image.  As mentioned above, floating islands increase and decrease depending on conditions.

The advantage of using the Kenai Peninsula Borough's interactive parcel viewer rather than a site like Google Map Maker is that on the borough's site, you
can always view parcel boundaries, ownership, assessor's parcel numbers, mapped wetlands, contour lines, and many other kinds of information that are 
available from the borough's geographic information system (GIS).

A ditch has been partly dredged between Paul Banks Elementary School (the cleared area visible near the upper left of the photo) to Beluga Lake.  
Vegetation has been cleared marking the boundary of the state-owned Homer Airport Critical Habitat Area.
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III. A little background about watersheds and “runoff”

Land “sheds” water, meaning that water from rainfall or the melting of snow or ice runs downslope in response to gravity.  This water can flow downslope 
in a channel—such as Bear Creek, Palmer Creek, or unnamed ravines on the hillsides above the planning area—or “overland” outside of a channel (see 
photo at right) or through subsurface pathways.  All land surfaces that “shed” or drain water to a particular waterbody make up the watershed for that 
waterbody, such as the Bear Creek/Beluga Slough watershed introduced at the beginning of this write-up.  Watersheds are also called drainage basins and 
catchment areas.

An easy way to visualize a watershed is to look at a sloping roof.  All roof surfaces that drain to a single
gutter and downspout represent a “roof watershed.”  Every stream, river, lake, and bay has an associated
watershed, and small watersheds (subwatersheds) join to become larger ones.  An example of a generic
watershed is shown in the figure on the next page.  

Water travels via many pathways as it flows through a watershed.  Some terms used to describe water
moving through different pathways are defined in the box below.  As shown on the next page, water can
start out via one route—such as sheet flow across the surface—and then soak into the soil or enter a
channel and continue downslope via another route.  Runoff is water not currently flowing in a channel.
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Some terms that are useful when thinking about water flow in a watershed.
Water can start out as surface runoff, become channel flow, seep into the ground to continue as interflow or groundwater flow.
and then emerge from a hillside seep and become surface flow again.  The point is that water moves through many pathways
as it travels downslope (or downgradient) in a watershed, and these pathways are interconnected and complex.

To prevent problems—like flooding or erosion—it's important to understand a bit about these pathways before altering them.

Channel Flow or Streamflow: runoff flowing within the confines 

of a channel (a natural stream channel or an artificial channel like a 
roadside ditch).

Groundwater runoff: runoff that reaches a channel from the 

groundwater system.  This usually takes longest to reach a channel 
as compared to Surface Runoff or Interflow.

Interflow: water that moves through the upper layers of the ground 

until it enters a channel.  This usually takes longer to reach stream 
channels than does surface runoff.  Also called Subsurface 
Stormflow or Throughflow.

Overland Flow: this is another term for “sheet flow.”

Runoff: water from precipitation (or the melting of snow or ice) that 
ultimately reaches a channel (natural or manmade).  Runoff may be 
classified according to how fast it reaches a channel—e.g., direct 
runoff (which appears in channels soon after rainfall or snowmelt) or 
base runoff (which appears more slowly)—and according to its 
source—e.g., surface runoff, interflow, or groundwater runoff.

Sheet Flow: the flow that occurs overland in places where there are

no defined channels, the flood water spreads out over a large area at
a relatively uniform depth.  Also called Overland Flow.

Stormflow: runoff resulting from storm precipitation and involving 

both surface and subsurface flow.

Stormwater: water that originates as precipitation—rain, sleet, 
snow, and the like.  (Snowmelt is often lumped with stormwater.)  
Stormwater that doesn't soak into the ground (infiltrate) becomes 
Surface Runoff.

Stormwater Runoff: this is another term for Surface Runoff.

Subsurface Stormflow: this is another term for Interflow.

Surface Runoff or Surface Flow: runoff that travels overland to 

a stream channel.  Also called Stormwater Runoff.

Throughflow: this is another term for Interflow of Subsurface 
Stormflow.

Overland flow of stormwater (from http://en.wikipedia. 
org/wiki/Surface_runoff; the Wikipedia article on storm-
water also provides useful background: 
http://en.wikipedia  .org/wiki/Stormwater).  Notice that this 
mowed lawn is doing little to slow down or infiltrate the 
runoff.  Plant cover with more “roughness” would lead to 
better infiltration, though once soils are fully saturated (or 
frozen) any additional rainfall will just run off.

http://en.wikipedia.org/wiki/Stormwater
http://en.wikipedia/
http://en.wikipedia.org/wiki/Surface_runoff
http://en.wikipedia.org/wiki/Surface_runoff


A. Ridges create watershed boundaries

Like roof ridges—which create“roof watersheds”—peaks, ridges, saddles, and other high points on the landscape create watershed boundaries, or “water-
shed divides.”  Water in a watershed flows downslope from these high points—both on the surface and below ground, within channels and outside of 
them.  Little rivulets join to form bigger rivulets, which join to form creeks, streams, and eventually rivers.  In Homer, these drainages ultimately empty 
into Kachemak Bay.  

As illustrated below, surface flows can soak into the ground and become subsurface 
flows, and water flowing below ground can emerge as seeps or springs and then flow 
overland.  Where subsurface water emerges from the ground (or “daylights”), 
wetlands often develop.  This occurs, for example, where Discharge Slope wetlands 
occur in the Beluga planning area (see Section IV.B.3).

All the rain and snow flowing overland or underground in a watershed runs towards a 
single point—the “convergence point,” and from there it leaves the watershed.  Within
the Bear Creek/Beluga Slough watershed, the convergence point is Beluga Slough.  
That means that all the rain and snow that lands in this watershed flows towards 
Beluga Slough (if it doesn't first evaporate or get intercepted and “transpired” by 
plants—as discussed in Section IV.B.1).  From Beluga Slough, water leaves the 
watershed and enters Kachemak Bay.  As the map on page 5 shows, the Kachemak 
Bay watershed encompasses many other subwatersheds besides the Bear Creek/ 
Beluga Slough watershed.  
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Top: A generic watershed (from http://www.sanduskyriver.org/).
Right: Water travels via many interconnected pathways as it 
moves through a watershed (from http://hydrogeology.glg. 
msu.edu/research/active/modeling-and-monitoring-hydrologic-
processes-in-large-watersheds).

Healthy watersheds soak up rainfall quickly and 
release it slowly.  Water reaches all parts of the 
watershed, filling streams and lakes, recharging 
groundwater, and supporting plant and animal life.  
An “unhealthy” watershed, on the other hand, fails 
to soak up water, allowing most precipitation to run 
off quickly, for example, from impervious surfaces 
like roads, parking areas, roofs, and compacted 
soils.  This can cause high, sudden, “flashy” floods 
and prevent the soil hydration that sustains life.  

http://hydrogeology.glg.msu.edu/research/active/modeling-and-monitoring-hydrologic-processes-in-large-watersheds
http://hydrogeology.glg.msu.edu/research/active/modeling-and-monitoring-hydrologic-processes-in-large-watersheds
http://hydrogeology.glg.msu.edu/research/active/modeling-and-monitoring-hydrologic-processes-in-large-watersheds
http://www.sanduskyriver.org/


B. Runoff affects downslope landowners—particularly as more water runs
off instead of sinking in

On its way to the slough, the rain or snow landing in the Bear Creek/Beluga Slough watershed
flows across parcels of land owned by private individuals, the city, the borough, the state, busi-
nesses, nonprofits, and others.  As water moves downslope across many parcels, it combines with
other flows.  Surface flows pick up and carry particles and chemicals—small particles during
minor storms, objects as big as trees during major rainstorms like those that occurred in October
and November 2002 (see photo below).  

Many activities associated with clearing and building increase surface runoff—particularly
activities that create impervious surfaces, which are surfaces like pavement or roofing that
prevent water from infiltrating (or soaking) into the ground (see photo at right).  Removing plant

cover, compacting soils, paving roads and driveways, 
dredging or filling wetlands, altering natural drainage 
channels, and similar activities all increase the amount 
of rainfall and snowmelt that flows off the land rather 
than soaking into it.  Because surface runoff flows 
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Stormwater flood debris, 2002, roughly 3 miles out East End Road. 
Photo from http://pubs.usgs.gov/fs/2004/3023/pdf/FS2004_3023.pdf.

This photo of Anchorage illustrates how development replaces 
vegetated areas with impervious surfaces—surfaces that prevent 
surface water from sinking into the ground.  (Used by permission 
from http://www.aerialarchives.com/.)

http://www.aerialarchives.com/
http://pubs.usgs.gov/fs/2004/3023/pdf/FS2004_3023.pdf


downslope, landowners who increase runoff from their property affect both their own properties AND properties downslope from them.  Because flowing 
water picks up “stuff” and carries it along, landowners who increase runoff increase the amount of “nonpoint source pollution” that reaches downslope 
neighbors.  Increased runoff causes higher flows in streams and other drainage channels during storm events, which increases the likelihood that these 
channels will overflow their banks and flood adjacent properties.  Also, increased flows increase erosion along the banks of streams and ditches, adding 
more sediment to the water while also increasing chances of bank collapse and a host of related problems.  Finally, increasing surface runoff decreases the 
amount of water reaching underground storage.  Stored groundwater provides flows in rivers and streams and maintains lake levels during the driest times 
of the year.  Groundwater also recharges water wells.

Eroded sediments (and other pollutants) eventually collect in areas where surface runoff slows, for example where slopes decrease and flows can spread 
out (as on East End Road in the photo on the previous page).  This can cause problems for owners of lands on which flood debris is deposited.  Potential 
effects of impervious surfaces on volume (and timing) of surface runoff, and on water quality, are the main reasons that the city manages the Bridge Creek 
watershed so carefully.  What happens on those lands affects surface flows into Bridge Creek Reservoir—which supplies potable water to most of Homer.

The 2002 flood debris on East End Road shown in the photo on the previous page illustrates what can happen when natural drainage systems are altered. 
During 2002, some local flooding resulted from a homesteader having redirected DeLaguna Creek into a ditch (Kirkpatrick Ditch) in years prior (photos 
below).  Such diverting and rechanneling would now require a wetlands permit from the Corps of Engineers, including mitigation for lost functions.
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Photos below (left from 2011, right from 2003) show DeLaguna Creek and Kirkpatrick Ditch near Mariner Drive.  The capacity of the natural creek channel to carry flood flows is much 
larger than the capacity of the ditch, but most streamflow now enters the ditch upslope of East End Road.  The likelihood of flooding is increased by such alterations to drainage systems.



IV. Avoiding problems when developing in a bowl

As described in Section II, the Beluga planning area represents the lower portions of a steep-sided bowl (in a relatively wet climate).  Not surprisingly, the 
lower sides and bottom of the bowl support extensive freshwater wetlands—creating “the wetland heart of Homer.”  The map below shows slopes (contour
lines) and wetland ecosystems found in and around the planning area.  Wetlands marked by a red asterisk are found within the planning area itself.  
(Floating Island wetlands sometimes occur on Beluga Lake, see page 9.)  Wetlands are further discussed in Section IV.B.3.

As the map below shows, the planning area receives runoff from slopes north of East End Road (some of which are bisected by steep sided ravines—the 
brown areas in the upper left half of the map).  This bowl also receives groundwater that seeps out of hillsides just downslope of East End Road.  These 
areas are mapped as Discharge Slope wetlands.  

  Beluga Area Planning Reference 08/26/14 jump back 15 of 52



Given the problems that can result from developing on steep slopes and in wet areas (see Section IV), how can landowners and managers use lands in the 
Beluga planning area in ways that are safe, suitable, sustainable, and satisfying?  Incorporating three approaches—particularly in combination—increases 
the chances of using lands in these ways.  The three approaches are: 

1. Use lands in accordance with their “suitabilities.”
2. Protect areas of important “green infrastructure.”
3. Incorporate Low Impact Development (LID) techniques and other Best Management Practices (BMPs) during planning and development.

A. Use lands in accordance with their “suitabilities”

Making good choices about how to manage different parcels of land means understanding land suitabilities and limitations.  These are two terms that 
pragmatic land managers get familiar with.  Suitability refers to how well or poorly suited a parcel is for a particular land use.  Picture a steep hillside; it’s
obviously poorly suited for a ballfield that needs to be big and flat.  For any land use, a parcel can be poorly suited for one or more reasons, and these are 
called site limitations.  In the ballfield example, “steep slope” is a site limitation.  (Along with environmental site
limitations, there are also political site limitations, like zoning restrictions or permit requirements.)

Basically, thinking about the suitability of a piece of land involves four steps:

1. Figure out what you want to do on your land (the example above was create a ballfield).

2. Identify site conditions best suited for that land use and what conditions work against it (for example,
steep slopes work against putting in a ballfield; poorly drained soils or a high water table work against putting in a foundation or a septic system 
drainfield).  The Natural Resources Conservation Service (NRCS) and local builders and engineers can help identify what conditions should be 
considered for particular land uses.

3. Find out the site conditions on your land.  That's where tools like the Western Kenai Peninsula Soil Survey or the borough's interactive parcel 
viewer come in.  Both of these are discussed below. 

4. Given what you've learned about site conditions that are (a) well suited for your chosen land use and that (b) reflect what's on your parcel,  
identify where it makes the most sense to locate your land use. 

Soil suitabilities: using the Western Kenai Peninsula Soil Survey
Soil surveys provide a wealth of information that can help you figure out the land uses for which your land is well or poorly suited.  The Homer area is 
covered in the Soil Survey of Western Kenai Peninsula Area, Alaska, published online in 2005 by the Natural Resources Conservation Service.  As the 
NRCS explains on its Web Soil Survey interactive website (http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm):  

Soil surveys contain information that affects land use planning in survey areas.  They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas.  Soil surveys are designed for many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers.  Also, conservationists, teachers, students, and specialists in recreation, waste 

disposal, and pollution control can use the surveys to help them understand, protect, or enhance the environment.  
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LAND SUITABILITY:  The suitability of 

a site reflects how its landscape features 
and processes—like slopes, soil types, soil 
drainage, seasonal depth to water table, 
etc.—affect how well or poorly suited that 
site is for particular land uses or activities.

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm


Each soil survey describes the properties of soils found and mapped in the survey area and shows the location of each kind of soil on detailed maps like the
one below.  On the map below, each color (and number) identifies a different type of soil, with different conditions and properties (“soil map units” are 
further discussed in the accompanying Beluga Planning Area Atlas).  The Western Kenai Peninsula soil survey, which was mapped at a scale of 1:25,000, 
can be downloaded at http://www.nrcs.usda.gov/Internet/FSE_MANUSCRIPTS/alaska/AK652/0/WesternKenai_manu.pdf.  Maps of particular areas 
within a soil survey—such as this map and other soil maps in the Beluga Planning Area Atlas—can also be generated from an online tool called Web Soil 
Survey, accessed at: http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm.  Note, because Kenai Peninsula soil survey maps are at a scale of 1:25,000, 
onsite determinations should always be made when information is needed at a higher resolution, for example, when making site-specific decisions.
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A variety of site conditions and soil properties are evaluated in the field as part of completing a soil survey.  In addition, soil samples are sent to the lab for 
further analysis, and lab results are included in soil survey information.  Site conditions and soil properties discussed in the Western Kenai Peninsula soil 
survey include, for example, slope, ponding, flooding, parent material, soil texture, permeability, pH, plasticity, available water capacity, organic matter 
content, erodibility, depth to restrictive layer, depth to water table, and drainage.  This information is used to develop interpretive tables that rate the suit-
ability of soils for various uses, from urban to rural, from engineering to agronomic to forestry, from building sites, to septic systems, to trails.  Other 
tables indicate suitability of soils as sources of gravel, sand, topsoil, and roadfill.  Different soil properties and site conditions are considered when 
developing different interpretations.  Soil ratings for “Recreation, Camp and Picnic Areas, Primitive Camp Areas, Foot and ATV Trails” for selected soils 
are shown in the table below from the Western Kenai Peninsula soil survey.  Additional soils information is provided in the Beluga Area Planning Atlas.

As explained by the NRCS:  Ratings in inter-
pretive tables can be narrative, numerical, or 
both.  Numerical ratings indicate the severity 
of individual limitations (see, for example, the
table at left).  The ratings are shown as deci-
mal fractions ranging from 0.01 to 1.00.  They
indicate gradations between the point at which
a soil feature has the greatest negative impact 
on the use (1.00) and the point at which the 
soil feature is not a limitation (0.00).  Rating 
class terms indicate the extent to which the 
soils are limited by all of the soil features that 
affect the specified use.  “Not limited” indi-
cates that the soil has features that are very 
favorable for the specified use.  Good perfor-
mance and very low maintenance can be 
expected.  “Somewhat limited” indicates that 
the soil has features that are moderately favor-
able for the specified use.  The limitations can 
be overcome or minimized by special plan-
ning, design, or installation.  Fair performance
and moderate maintenance can be expected.  
“Very limited” indicates that the soil has one 
or more features that are unfavorable for the 
specified use.  The limitations generally 
cannot be overcome without major soil 
reclamation, special design, or expensive 
installation procedures.  Poor performance and
high maintenance can be expected.  

  Beluga Area Planning Reference 08/26/14 jump back 18 of 52



The map below shows soils rated for “Dwellings Without Basements,” one of the uses included in the category of “Building site development interpre-
tations.”  Generally, soils found on steep slopes or those characteristic of wetlands will be poorly suited for building site development.  This map was 
developed using Web Soil Survey (see page 17).  The accompanying atlas lists all the factors that limit these soils for “Dwellings Without Basements” (see
Map 7f and associated table).  Examples of limiting factors include: depth to saturated zone, organic matter content, subsidence, ponding, and slope.  

As Web Soil Survey (http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm) explains:
Dwellings are single-family houses of three stories or less.  For dwellings without basements, the foundation is assumed to consist of spread footings of 
reinforced concrete built on undisturbed soil at the depth of maximum frost penetration.  The ratings for dwellings are based on the soil properties that 
affect the capacity of the soil to support a load without movement and on the properties that affect excavation and construction costs.  The properties that 

affect the load-supporting 
capacity include depth to a 
water table, ponding, flooding,
subsidence, linear extensibility
(shrink-swell potential), and 
compressibility.  Compressi-
bility is inferred from the 
Unified classification of the 
soil.  The properties that affect 
the ease and amount of exca-
vation include depth to a water
table, ponding, flooding, slope,
depth to bedrock or a 
cemented pan, hardness of 
bedrock or a cemented pan, 
and the amount and size of 
rock fragments.

Clearly, a lot of information 
about land suitability can be 
derived from the Western 
Kenai Peninsula Soil Survey.  
(For more help with using soil 
surveys, contact the Homer 
office of the Natural Resources
Conservation Service, 
235-8177, ext 3.)
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B. Take advantage of green infrastructure (GI)

In the last few decades, recognition has continued to grow
that the natural environment provides a variety of beneficial
“services” if allowed to do so.  The list of such services
includes reducing and filtering stormwater runoff, storing
floodwaters, stabilizing slopes and streambanks, providing
habitats for fish and wildlife, maintaining wildlife travel
corridors, providing areas for recreation and education, and
improving mental and physical health (see, for example, 
http://lhhl.illi  nois.edu/  all.scientific.articles.htm).

Recognition of the beneficial services provided by natural
areas has given rise to the concept of green infrastructure.
Green infrastructure (GI) consists of natural landscape areas
that benefit communities because of the functions they per-
form or opportunities they provide.  Typically, GI functions
have to be replaced with “engineered” alternatives if they are
damaged or eliminated.  Different combinations of environ-
mental conditions and processes provide different kinds of
services.  For example, well vegetated drainageways that
connect to wetlands are able to safely convey storm runoff to
areas where stormwater can be stored while it infiltrates into
the soil or drains away slowly without causing flooding.  The
table at right provides a list of services provided by various
areas of green infrastructure.

A key example of green versus built infrastructure relates to
managing runoff—particularly during large storms or rapid
melting of ice and snow (see Section IIIB).  The city has
built and installed (and now maintains) an extensive system
of ditches, drains, pipes, filtration systems, storage ponds,
etc. to manage stormwater runoff, particularly in downtown
Homer and adjacent upslope areas.  Areas like the Beluga
slopes and the Beluga planning area—where GI systems
have not yet been significantly reduced in area nor fragment-
ed into isolated, disconnected “islands”—do not yet require
the same amount of built infrastructure to manage runoff.
Loss of GI functions necessitate engineered replacements.
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Table 1: Services provided by green infrastructure (GI) systems and techniques

Service Description

Reduce and delay 
stormwater runoff 

volumes*

GI reduces stormwater runoff volumes and peak flows via the natural water retention, 
infiltration, and storage capabilities of vegetation and soils.  By increasing infiltration 
areas (pervious groundcover), GI techniques decrease runoff.

Store floodwaters* GI systems provide areas where floodwaters can spread out, slow down, and sink in, 
storing floodwaters where they won't cause property damage or obstructions to transport.

Reduce erosion, 

stabilize slopes*
GI protects soils, slopes, and streambanks with plants.  This reduces soil erosion, slope 
failure, debris flows, and erosion of streambanks.

Reduce stormwater 

pollution*
GI promotes infiltration of runoff close to its source; this helps prevent pollutants 
(including eroded sediments) from being transported to surface waters or other down-
slope areas.  Once runoff is infiltrated into soils, plants and microbes naturally filter and 
break down many common pollutants carried in stormwater.

Reduce sewer 

overflow events* 

Using natural retention and infiltration capabilities of plants and soils, GI limits the 
frequency of sewer overflow events by reducing runoff volumes and by lowering and 
delaying peak stormwater discharges.  

Enhance ground-
water recharge

The natural infiltration capabilities of GI areas can improve the rate at which groundwater 
aquifers are recharged or replenished.  Enhanced groundwater recharge can boost the 
supplies of drinking water provided via wells.

Increase carbon 
sequestration

Plants and soils that are part of GI systems serve as sources of carbon sequestration, 
where carbon dioxide is captured and removed from the atmosphere via photosynthesis 
and other natural processes.

Reduce energy 
demands

By providing natural (and enhanced) windbreaks, GI helps lower heating demand, 
thereby decreasing local use of fossil fuels and related emissions from woodstoves and 
power plants.

Improve air quality GI systems add trees and other plants to urban landscapes; this contributes to improved 
air quality.  Plants absorb certain pollutants from the air through leaf uptake and contact 
removal.  

Maintain wildlife 
habitats and travel 

corridors*

GI elements like vegetated open space, greenways, parks, urban forests, wetlands, and 
vegetated swales provide wildlife habitats link these areas together via habitat travel 
corridors.

Promote recreation* GI elements like vegetated open space, greenways, parks, urban forests, wetlands, and 
vegetated swales provide areas for recreation.

Increase land values A number of studies suggest that GI elements can increase surrounding property values. 

* These services are particularly enhanced by connectivity between different parts of the GI system.

http://lhhl.illinois.edu/all.scientific.articles.htm
http://lhhl.illinois.edu/
http://lhhl.illi/


Stormwater increases (and related cost increases to the city) can be dramatically reduced if a significant percent of residents and businesses take actions 
that reduce the amount of runoff coming off their properties.  This means identifying and maintaining key green infrastructure elements, as well as 
incorporating Low Impact Development techniques and Best Management Practices (discussed below).  

As part of its stormwater management efforts, the city has developed an excellent manual that 
provides guidance on ways that homeowners, developers, business owners, and others can help
reduce water runoff from their land.  This manual can be downloaded at 
http://www.cityofhomer-ak.gov/sites/default/files/file attachments/HomerStormwater.pdf.  

Maintaining GI elements early on when planning a particular 
development—that is, during initial design and construction—offers 
the greatest potential benefits to the city and the lowest costs to the 
homeowner or developer.  The city has recognized this reality, as 
reflected in the number of references to green infrastructure 
contained in its 2010 comprehensive plan (see Section VI.)
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Three key components are essential in maintaining effective green infrastructure systems; each is discussed below.  The first two keep natural infrastruc-
ture systems functioning, wherever they are; the third reflects areas that could be called environmental “red zones”:

1. native vegetation,
2. undisturbed soils (which also encompasses undisturbed surface topography), 
3. “red zone” locations—areas where soils, terrain, hydrology, lack (or type) of plant cover, etc. create conditions highly likely to cause problems

for developers and/or the community.  “Red zone” areas generally have conditions that are either
(a) so poorly suited for development that almost any change—such as clearing, excavation, or grading—is likely to trigger an “unraveling” of the 

natural but tenuous site stability.  Steep slopes and many streambanks provide prime examples of this category.
(b) poorly suited for development in ways that, rather than “unraveling” if altered, tend to trigger problematic changes on adjacent or downslope 

properties.  Many wetlands—particularly “jurisdictional” wetlands—provide good examples of this category.  

Maintaining green infrastructure is increas-
ingly recognized as an effective and cost-
effective way for communities to save 
money, as well as providing many other 
benefits (see Table 1 above).  As mentioned 
earlier, identifying, incorporating, and pro-
tecting green infrastructure was recommend-
ed throughout the comprehensive plan 
adopted by the City of Homer in 2010.

Given the importance of green infrastructure, 
in 2005 Homer Soil and Water completed an 
EPA-funded “suitability mapping” project.  A
variety of maps were developed, including 
maps identifying areas of important green 
infrastructure and areas highly suitable for 
development.  The latter two maps were over-
laid to locate areas of overlap—lands highly 
suitable for development that also provide 
important green infrastructure.  The map at 
left shows overlap areas; “Higher Risk 
Lands” represent “cream of the crop” GI 
lands most likely to be lost to development.  
Lands identified as having “Moderate 
Conflicts” are the next most important and at 
risk GI lands.  The image bottom left shows 
how GI systems can be laid out.
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Areas of value for BOTH green infrastructure and development.  
Green infrastructure in these areas is most at risk.

Image at left: Green infrastructure is both a process and result.  GI systems consist of 
core areas, hubs, and corridors.  Core areas are the nucleus of the network.  Hubs 
buffer core areas and are the largest, least fragmented contiguous area of native 
landscape.  Corridors maintain landscape connections such as streams and wetlands.  
They also provide for animal movement, plant dispersal, recreation, and other functions 
(see http://www.planning.org/pas/memo/open/ may2009/).

http://www.planning.org/pas/memo/open/may2009/


Some of the other maps developed during the suitability mapping project are included in the Beluga Area Planning Atlas, and the entire study can be 
obtained from Homer Soil and Water.  A number of  potential incentives were identified as tools that the city could use to encourage developers of “at-
risk” GI areas to incorporate measures to protect green infrastructure functions as part of project design and development. 

As suggested in Table 1, connectivity is critical in creating effective green infrastructure systems.  Interconnected systems of drainageways, upland plant 
communities, wetlands, etc. are much more functionally effective than are isolated patches of these areas.  Connected GI systems are also more resilient to 
damage.  Corridors provided by interconnecting parts of a GI system also create routes for wildlife movement and for human travel and recreation.

1)   Native vegetation – the importance of interception and ground cover

The plants that naturally cover the ground, particularly trees—and in Homer, particularly spruce—represent a core element of effective green infrastructure
systems.  Two reasons that plants are such critical components of green infrastructure is that they are so effective at intercepting rain and snow and at 
increasing the ability of water to infiltrate the soil.  Interception and infiltration are two key “sponge functions” that protect watersheds from excess 
stormwater runoff—and all the problems that excess runoff can cause (see Section III).  (A third key “sponge function” is provided by the “roughness” of 
well vegetated ground, where multiple pockets and pores—whether created by plants, animals, or geology—can hold water.  These storage spaces can 
range from indentations barely visible to the human eye, to pockets the size of a thimble, to large swales and topographic depressions.)

Interception means that plants capture and store precipitation above the ground, mostly on their leaves but also on stems and other plant parts.  Intercep-
tion lowers the total amount of rain and snow that reaches the ground because much of the water trapped on plants evaporates—or in winter, sublimates1—
or gets used by the plants themselves (transpired) before reaching the ground.  Interception also slows down the rate at which precipitation reaches the 
ground—a raindrop takes a lot longer to reach the ground via drippage or stemflow (defined below) than it does if it lands directly on the ground.  

Once rainfall, snow, fog, or other atmospheric moisture is intercepted by plants, three things can happen: 
• The moisture may be absorbed by leaves or evaporate from leaves and other plant parts.  (This process is called evapotranspiration—evaporation 

is the name for all processes that turn liquid water on the earth back into atmospheric water; transpiration is evaporation from the vascular systems
of plants; both processes together are called evapotranspiration.) 

• The moisture may drip slowly to the ground, which is called drippage. 

• The moisture may gradually trickle down stems, branches, and trunks, finally reaching the ground; this is called stemflow.

Secondary interception occurs when drippage from taller plants drips onto and is intercepted by shorter plants beneath them.  Mosses and other ground-
cover plants take part in secondary interception.  Such low-growing plants also play important roles in protecting the soil (see the next section).  

Interception is affected by plant size and structure: bigger plants with more complex structures have more surfaces for intercepting atmospheric moisture.  
Leaves or needles, twigs, stems, and branches spreading up and out, both horizontally and vertically, create elaborate scaffoldings to catch and hold water. 
Trees generally have a greater interception capacity than shrubs because—being taller—they have more layers of branches and a greater total surface area. 
Also, by projecting higher above the ground and into the wind, trees experience turbulence that drives and draws water into a tree's interior.  Greater wind 
exposure also increases both evaporation and sublimation.  Spruce trees, for example, intercept a lot of rainfall and snowfall (see below); the large 
“interception craters” visible under spruce in the spring graphically illustrate how much snow each spruce has intercepted during winter.

1 Sublimation occurs when snow becomes atmospheric moisture without ever going through a liquid phase.  It's analogous to evaporation of water.
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Interception is also affected by other factors.  Wind has already been mentioned, and
its role is complex.  Wind can increase interception by increasing evaporation rates.
Wind also increases interception by blowing water into the interior of plants and by
plastering wet snow against trees and shrubs.  Type of precipitation also matters.
Rain will be easier to intercept than dry snow.  This is because liquid water has a
high surface tension and forms a “sticky” layer (a layer with high surface tension) on
plant surfaces to which subsequent rain coheres.  At temperatures around freezing,
rain can also freeze to plants, dramatically increasing interception.  Snow, on the
other hand, can be too dry to “stick,” collecting only on level surfaces; and drier
snow can easily be blown off plants.  Once snow starts to stick, however, snowflakes
(depending on their size, shape, and liquid water content) can bridge gaps between
leaves or needles, stems, and branches, resulting  in considerable plant interception
(see photo at right).  (Incidentally, trees native to regions of heavy snowfall have
flexible branches and trunks that can support and shed heavy snow loads.  Heavy,
wet snow can weigh over 15 lbs per cubic foot; 1 cubic foot of water weighs about
62.4 pounds and equals 7.48 gallons.)

Interception by plants can be tremendously significant in reducing the amount of
precipitation that reaches the ground to become surface runoff.  During shorter
duration rainstorms, dense forests may intercept essentially all of the rainfall
(drippage and stemflow may be zero).  In longer, more sustained storms, a plant's
interception capacity will be reached, and then drippage and stemflow will transfer
intercepted moisture to the ground at a relatively steady rate.  

By paying attention to which plants hold the most snow in winter, you can figure out
which probably intercept the most precipitation year round.  These plants can be very
helpful in reducing stormwater runoff, and they represent important components of
local green infrastructure.  Conservative estimates are that coniferous trees like
spruce can intercept 25-35 percent of the annual precipitation that falls on them;
while deciduous trees like birch and cottonwood intercept 15-25 percent.  (Because
deciduous trees shed their leaves, they intercept relatively little snowfall in winter.)
Even higher numbers have been reported (http://www.psp.wa.gov/downloads/LID/
draft_2012/LID_Letter-Email-1-6.pdf): water budget studies of wet coniferous
forests in western Washington, British Columbia, and the United Kingdom indicate
that approximately 40 percent of the annual rainfall is intercepted by foliage and
evaporated during the rainy season.  Aerodynamically “rough” forest canopies,
combined with the advection energy of wind currents, created evaporation rates for 
intercepted precipitation that were higher than rates estimated for radiation-based evapotranspiration.
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The importance of plant interception is magnified on slopes, as on the Beluga
slopes in the Beluga planning area.  On slopes lacking effective plant cover,
precipitation can run off quickly and gain speed as it flows downslope,
particularly over impervious surfaces.  The faster water flows downslope, the
faster it fills drainage ditches and channels, and the more force it gains for
eroding sediments and carrying debris.  

Where the interception functions of a mature forest are eliminated on slopes
and replaced with impervious surfaces, downslope problems associated with
increases in surface runoff can be pronounced, including surface flooding,
basement flooding, debris deposition, and the like.  The photo at right (also
shown in Section IIIB and used by permission of aerialarchives) shows a
hillside in Anchorage where forested areas of high natural interception have
been replaced with impervious surfaces.  Protecting as many trees as possible
during construction of roads and buildings—both on each individual lot and
between parcels, for example with a system of interconnected forested
“bioswales” running across the direction of the slope—could significantly
reduce runoff from such development.

From this discussion, it's easy to see that the greater the coverage and density
of plants on your site—particularly of big, complex plants like trees—the more
interception you've got going for you.  And the more completely the ground
surface is covered by leaves, branches, mosses, leaf litter, and the like—the
more secondary interception you've got going for you.  In other words, when it
comes to maximizing the benefits that plants can provide as green infrastruc-
ture, especially as green infrastructure that reduces surface runoff and its
related problems, the rule of thumb is: more is better, and much more is much
better.  The figure on page 27 illustrates these concepts.
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2)   Undisturbed soils and terrain – the importance of infiltration and ground cover

A second key component essential in maintaining effective green infrastructure systems is infiltration.  Infiltration is the
movement of water from the land's surface into the unsaturated zone of the soil and underlying subsurface sediments or
rocks.  Water that infiltrates does not become surface runoff.  Instead it is (a) stored in the soil (becoming available to
plant roots), (b) percolates downwards to the water table (below which pore spaces and earth pockets are completely
filled with water), and/or (c) flows downslope as shallow subsurface flow (called interflow or throughflow).  This subsur-
face flow moves downgradient at much slower rates than overland flow, getting filtered and cleaned as it travels.  The
colored figure on the next page illustrates these processes.

Infiltration rates are determined by properties of the soil—particularly by the following:
• soil texture – Texture reflects the percent of sand, silt, and clay particles that make up the soil.  Relative sizes of

these particles are shown in the figure top right—the clay particle is smaller than the period at the end of this
sentence.  The names of different soil textures reflect their
percentages of sand silt and clay.  These texture names are
shown in the soil triangle at right.  (Both of these figures are
from http://www.cmg.colo state.edu/gardennotes/213.html.) 

Most soils in the Beluga planning area are silt loams or 
peats (the latter are very high in undecomposed plant material
—or organic content—and low in sand, silt, or clay).  Silty
soils have relatively slow infiltration rates (though not as slow
as soils with more clay).  Maps in the Beluga Planning Area
Atlas provide more information on soils in the planning area.

• soil structure – Structure reflects how soil particles are held

together chemically and physically to create stable clusters.
The “glue” that holds particles together includes chemical
bonds, soil organisms, and organic matter from plants—living
and dead.  The black-and-white figure on the following page
illustrates how various kinds of structure affect water move-
ment through the soil.

• soil porosity – Porosity reflects the size and interconnected-

ness of pore spaces in the soil.  Water moves through these
pore spaces.  Porosity is affected by soil texture, structure,
organic matter content, and soil organisms and is discussed
further below.  
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The figure above illustrates the relative infiltration rates of
soils with different soil structures. 

Infiltration rates are also affected by how saturated the soil
already is (how many of its pore spaces are already filled with
water) and by the depth of the water table.  Obviously, when
the water table is at the surface, rainfall just ponds on top of the
ground no matter how porous the underlying soil may other-
wise be.  

The figure at right illustrates how soil infiltration and plant
interception affect runoff (figure from http://7q10.com/blog/a-
quick-visual-guide-to-how-wetlands-work/).  These effects are
why infiltration and interception are key components of
effective green infrastructure systems.
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Pore spaces and soil porosity
As noted above, water movement into and through soils is directly related to the
size and interconnectedness of pores in the soil.  In the small pores of silty and
clayey soils, water moves only slowly (and in all directions) through capillary
action.  Lack of large pore spaces leads to drainage problems and low soil oxygen
levels (see wetlands discussion below).  On sandy soils, which have large pores
(and are absent in the Beluga planning area), water readily drains downwards in
response to the pull of gravity.  The figure at right (from http://www.cmg.
colostate.edu/gardennotes/213.html) illustrates these differences; note that the
depth scale is the same for both images, but the time scales are different.  It's easy
to see that in soils where water moves primarily in response to capillary action—
like many of those in the Beluga planning area—infiltration will be slow and
potential problems from increased runoff will be more pronounced.  

Maintaining or increasing infiltration
Undisturbed soils—which have neither been cleared of vegetation nor compacted
—have much higher infiltration rates and ability to store moisture than similar
disturbed soils.  (Organic soils, like the peat soils found in most peninsula wet-
lands, are particularly good at storing tremendous amounts of water.)  You can maintain or increase the infiltration rates of your soils by avoiding actions 
that could compact them and by maintaining good plant cover.  The best plant cover will be dense and multi-layered (including trees, shrubs, and 
groundcover), creating complex, three-dimensional surfaces with a lot of “roughness.”  This will increase interception, reduce the amount of water 
reaching the ground surface, slow water flowing over the surface, and increase infiltration.  (Plant roots and stems create millions of tiny pathways for 
surface water to travel down into and through the soil.)

On the other hand, mowed lawns contribute little to soil infiltration or to slowing overland flow (see photo on page 11), although they do protect the soil 
surface itself from the erosive “splat” of raindrops.  Providing unmowed “leave-alone” areas around lawns can increase infiltration.  In “leave areas,” 
plants are left to their own devices to grow as tall as they can, shed leaves, “lodge over” (get flattened to the ground by wind or rain), and in other ways 
create more complex, three-dimensional, sponge-like roughness that slows runoff and gives it more time to sink in.  Plant debris (organic matter) and roots 
also improve soil structure and tilth.  Soils with good tilth are better able to support plant growth.  They have large pore spaces, which increases their capacity to 
infiltrate rainfall and to store water and nutrients.  Soil tilth is a function of soil texture, structure, fertility, organic content, and soil organisms—which together 
create the complex ecosystems characteristic of undisturbed, productive soils. 

In Homer, as the rainy season progresses from late summer until freeze-up, storm intensity increases.  Even on very porous soils with high infiltration rates
—like sands and gravels—rain can fall faster than the soil can take it in, and soils can become too saturated to absorb any more water.  As the ground 
becomes saturated, soil storage capacity declines and runoff volumes and rates increase.  This is what led to severe local flooding in 2002 (see Section 
IIIB).  At these times of year, interception by plants—described above—along with storage provided by topographic depressions and wetlands become 
particularly important in preventing flooding.  During winter, infiltration is reduced to zero when the ground surface is covered by a layer of ice, but 
interception by plants—particularly spruce trees—continues.

Anything that landowners can do to maintain the infiltration capacity of their soils—to keep their lands functioning as much like sponges as possible—will
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help keep water soaking in rather than running off.  Cleared and compacted soils lose the benefits of plant cover and pore space volume and connections.  
Low Impact Development techniques, discussed below, are specifically designed to help landowners keep their lands functioning as much like sponges as 
possible.    Wetlands
As suggested earlier, steep slopes and wetlands (including stream corridors) represent particular and unique kinds of green infrastructure—what we've 
called “red zone areas” because of the problems associated with trying to develop them (see page  22).  (Slopes are discussed in Sections II and III and are 
shown in the cross sections on page 6 and 7.)  Wetlands are extensive in the planning area, which is why this area can justifiably be called “the wetland 
heart of Homer” (see map below and map on page 15).  In addition to being poorly suited for development because of wetness and poor bearing strength, 
wetlands provide many important green infrastructure functions and associated community values that are worth maintaining.

3)   Wetlands defined

The presence of water makes wetlands different from uplands.  Wetlands are places where water collects, is stored, filtered, and/or released.  They function
as the landscape's natural bowls, sponges, pipes, water filters, and impoundments;.  Because of this, wetlands play critical roles within their watersheds and
are core components of green infrastructure systems.  

To be classified as a wetland, a site needs to have (1) hydric soil (defined below), (2) water at or near the ground surface for at least a couple of weeks 
during the growing season, and (3) plant communities dominated by species that grow well in wet, oxygen-poor soil.  If all three are present—hydric soils, 
wet hydrology, and a predominance of what are called hydrophytic plants—then, by definition, a site is a wetland.  Soils become hydric when they are 
flooded or saturated so often or so long that oxygen in and just below the root zone gets used up by microorganisms and chemical processes.  These soils 
can be recognized in the field.  

Many wetlands are “jurisdictional,” requiring a wetland permit from the US Army 
Corps of Engineers before they can be altered by dredging (e.g., excavating or ditching) or filling  (e.g., dumping fill).  Chapter 4 of Kenai Peninsula 
Wetlands – a Guide for Everyone 
(https://sites.google.com/site/kenaipeninsulawetlandwiki/documents/ kenai-peninsula-
wetlands-a-guide-for-everyone) explains how to get a wetland permit from the Corps
and outlines other state and federal wetland permit requirements relevant on the Kenai
Peninsula.  (To go straight to Chapter 4 of the wetlands guide, click here.)

The Army Corps of Engineers develops regional manuals to guide scientists and other
trained personnel to determine whether a site meets jurisdictional wetland criteria.  If
your property has a wetland, you'll want to get a qualified professional to conduct a
wetland determination, delineation, or both before you design your development.  A
wetland determination “determines” whether a site meets jurisdictional criteria.  A
wetland delineation identifies and maps wetland boundaries.  (The Alaska supplement
to the Corps wetlands delineation manual can be found at http://www.usace.
army.mil/Portals/2/docs/civilworks/regulatory/reg_supp/erdc-el_tr-07-24.pdf.)

The map below shows wetlands in the Homer area.  This map is from the  online Kenai 
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A Discharge Slope wetland with alders (SAC) in the Beluga planning area
(from http://www.kenaiwetlands.net/mapunitdescriptions/Sca.htm).

http://www.usace.army.mil/Portals/2/docs/civilworks/regulatory/reg_supp/erdc-el_tr-07-24.pdf
http://www.usace.army.mil/Portals/2/docs/civilworks/regulatory/reg_supp/erdc-el_tr-07-24.pdf
https://sites.google.com/site/kenaipeninsulawetlandwiki/documents/kenai-peninsula-wetlands-a-guide-for-everyone/chapter-4-how-kenai-peninsula-wetlands-are-legally-protected
https://sites.google.com/site/kenaipeninsulawetlandwiki/documents/kenai-peninsula-wetlands-a-guide-for-everyone
https://sites.google.com/site/kenaipeninsulawetlandwiki/documents/kenai-peninsula-wetlands-a-guide-for-everyone
http://www.kenaiwetlands.net/mapunitdescriptions/Sca.htm


Watershed Atlas developed by the Kenai Watershed Forum2.  The map on page 15 also shows wetlands in the Beluga Planning Area and is from the Kenai 
Peninsula Borough's interactive parcel viewer (described in Section V).  

2 See http://www.kenai   watershed.org/Atlas/index.html; for a map like this, zoom in on the Homer area and then choose “Wetlands” from the dropdown menu in the 
box located just below the Kenai Watershed Forum logo.)  
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As both of these maps show, the planning area encompasses five wetland ecosystems, as well as Wetland/Upland complexes and Disturbed wetlands 
(where wetland type can no longer be determined).  The five wetland ecosystems are: Discharge Slopes, Drainageways, Kettles, Lakebeds, and Riparian 
wetlands.  For a brief photographic overview of these and other wetland ecosystems, see http://www.homerswcd.org/user-files/peninsula%20wetlands
%20illustrated%20with%20photos.pdf.  Much more information about peninsula wetlands can be found at http://www.kenaiwetlands.net/, 
http://cookinletwetlands.info/, and in the Kenai Peninsula wetlands guide referenced on page 29.

Kettle wetland (wetland map code K3) just east of Paul Banks Elementary School.
http://www.kenaiwetlands.net/mapunitdescriptions/K3.htm

Lakebed wetland (wetland map code LB6) just east of the Homer Airport runway.
http://www.kenaiwetlands.net/mapunitdescriptions/LB6.htm

An example of a Discharge Slope wetland that has been exposed by a road cut.  (This Discharge Slope is along Highland Road; it “weeps” year round, and glaciates during winter.)
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Wetland functions and values
Wetlands perform many green infrastructure functions.  The figure below illustrates a number of these (adapted from: http://beachwoodhistorical 
alliance.wordpress.com/2009/03/08/).  Depending on site-specific conditions, different wetlands perform different functions, and these can change with the
season or longer-term alterations, like climate change.  Wetland functions and values in the Homer area were assessed and then ranked (see map on page 
32).  Documentation of this process can be obtained from the City of Homer Planning Department.  Sixteen functions and values of wetlands were also 
assessed more generally for the entire Kenai lowlands (non-federal lands between Cook Inlet and the Kenai National Wildlife Regfuge).  These functions 
and values are listed below (and in Table 2 along with a “by the numbers” summary of the Kenai lowlands assessment project).  The peninsula-wide 
assessment is described in detail in Kenai Peninsula Wetlands – a Guide for Everyone, found at https://sites.google.com/site/kenaipeninsulawetland 
wiki/documents/kenai-peninsula-wetlands-a-guide-for-everyone.

Functions and values assessed for wetlands on the Kenai lowlands.  

Biology component
• moose winter habitat 

• salmon habitat support

• rare wetland plants

• animal species of concern

• wetland scarcity

• habitat diversity

Community/culture component
• recreation

• education

• culture/heritage (Dena'ina use areas)

Hydrology component
• recharging groundwater

• providing water storage (including floodwater storage)

• transmitting discharge

• contributing discharge

• maintaining natural (unregulated) streamflow regimes

• reducing streambank and shoreline erosion

• improving (maintaining) water quality
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Table 2.  “By the numbers” – summary of selected data from mapping and assessment of wetlands on the Kenai lowlands
(see http://www.kenaiwetlands.net/ and https://sites.google.com/site/kenaipeninsulawetlandwiki/documents/kenai-peninsula-wetlands-a-guide-for-everyone)

~894,850 Total acres in the Kenai lowlands mapping area

~366,900 Total acres of wetlands mapped in the Kenai lowlands

~41 Percent of acreage mapped as wetlands in the Kenai lowlands

12 Number of wetland ecosystems3 (and their codes) distinguished during mapping of Kenai lowland wetlands (plus “disturbed” and “created” modifiers):

• Depressions (D), 

• Drainageways (= relict glacial drainageways) (DW),

• Floating Island (FI), 

• Headwater Fens (H), 

• Kettles (K),

• Lakebeds  (= relict glacial lakebeds) (LB),

• Late Snow Plateau (LSP), 

• Riparian/Riverine (R), 

• Tidal Flats (T),

• Discharge Slopes (S),

• Wetland/upland (WU),

• DISTURBED (original wetland ecosystem was no longer determinable)

16 Functions and values assessed for wetlands on the Kenai lowlands.  

Biology component
• moose winter habitat 

• salmon habitat support

• rare wetland plants

• animal species of concern

• wetland scarcity

• habitat diversity

Community/culture component
• recreation

• education

• culture/heritage (Dena'ina use areas)

Hydrology component – Quantity
• recharging groundwater

• providing storage

• transmitting discharge

• contributing discharge

• maintaining natural (unregulated) streamflow regimes

Hydrology component – Quality
• reducing streambank and shoreline erosion

• improving (maintaining) water quality

165 Number of different kinds of wetland “map unit codes”4 mapped on the Kenai lowlands (excluding Tidal and DISTURBED codes)

Almost 17,000 Number of wetland polygons mapped in the Kenai lowlands and Seward area (see http://www.cookinletwetlands.info/Downloads/Downloads.htm)

71 Plant communities distinguished in mapping wetlands on the Kenai lowlands (see http://www.kenaiwetlands.net/plant_community_classification_i.htm)

3 Wetland ecosystems were distinguished in terms of geomorphic components (landforms).
4 Map unit codes (MUCs) were created by combining the code for a wetland's geomorphic component with the code for its hydrologic component (depth and 

variability of water table) or—in the case of Discharge Slope wetlands—with its plant community component.  Riparian/riverine wetland MUCs were created using 
Level I and some Level II categories from a stream classification system by Rosgen (http://www.wildlandhydrology.com/html/applied.htm).  A single map unit can 
have more than one hydrologic or plant community component.  For more information, see http://www.kenaiwetlands.net/MUsummary.htm.
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Wetland management in the 
Beluga planning area
After the functions of Homer wetlands were
assessed and scored, wetlands were ranked as high,
moderate, or low based on the cumulative scores for
all the functions they provide.  The map at right
shows wetland rankings in the planning area.

Wetlands help control stormwater.  Stormwater can be 
reduced by following the general guideline illustrated at 
left:

“Slow it—Spread it—Sink it”
(see Low Impact Development)
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The map below shows wetland management areas in the planning area as designated by an interagency team.  Management recommendations for each of 
these areas are shown in the accompanying Beluga Planning Area Atlas. 
In the map below, “natural vegetation” is defined as follows:

“...vegetation that would be on the site without human manipulations. Lawns are not natural vegetation. Natural vegetation retains water and filters 
runoff.  It is important for flood control and to remove pollutants from water running off roofs, paved areas, lawns, and cleared ground.”
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C. Incorporate Low Impact Development techniques and other Best Management Practices during planning and 
development

1)   Low Impact Development (LID) techniques

Traditional approaches to stormwater management typically involve installing engineered infrastructure to move stormwater offsite and downslope 
quickly.  Instead of collecting stormwater and carrying it away to some other location where it must be dealt with, Low Impact Development (LID) 
strategies are designed to manage stormwater as close to its source as possible, where it can be handled most efficiently and at the lowest cost to the 
community.  The goal is to minimize runoff throughout a watershed by mimicking natural processes such as interception, infiltration, storage, filtration, 
evaporation, and transpiration (see Section IVB).  This reduces downslope impacts like flooding, erosion, pollution, and sediment deposition.  LID 
techniques help uplands and wetlands work together effectively and sustainably.  Incorporating LID techniques throughout a watershed contributes in 
significant ways to maintaining green infrastructure functions and values.

The wealth of online information about Low Impact Development reflects how popular and widely accepted these principles have become.  For example, 
information on LIDs can be found from sources like the following:

• EPA's website at http://water.epa.gov/polwaste/green/, which provides an introduction to LID, factsheets, design manuals, links to other sources, 

and more.  There's even guidance on incorporating LID techniques for “big box” retailers at http://lowimpactdevelopment.org/bigbox).
• Washington state's Low Impact Development Technical Manual (which includes design guidance for all BMPs in the Washington state 

Stormwater Manual); Seattle’s Green Stormwater Infrastructure, Natural Drainage Systems, and RainWise website; Rain Garden Handbook for 
Western Washington.  

• Oregon State University's LID factsheets, at http://extension.oregonstate.edu/stormwater/lid-fact-sheets.  These cover techniques such as swales, 

soakage trenches, raingardens, and vegetated filter strips.  (Homer Soil and Water can offer help in planning  and installing raingardens, including 
cost share in some cases.)  

• The Low Impact Development Center: http://www.lowimpactdevelopment.org/links.htm, including http://www.lowimpactdevelopment.org/ 

links.htm#top10 (Top 10 Internet Resources for Low Impact Development) and http://www.lowimpactdevelopment.org/links.htm#bmp_gen 

  Beluga Area Planning Reference 08/26/14 jump back 36 of 52

http://www.lowimpactdevelopment.org/links.htm#bmp_gen
http://www.lowimpactdevelopment.org/links.htm#top10
http://www.lowimpactdevelopment.org/links.htm#top10
http://www.lowimpactdevelopment.org/links.htm
http://extension.oregonstate.edu/stormwater/lid-fact-sheets
http://www.pierce.wsu.edu/Lid/index.html
http://www.pierce.wsu.edu/Lid/index.html
http://www.seattle.gov/util/GreenInfrastructure
http://www.psparchives.com/publications/our_work/stormwater/lid/LID_manual2005.pdf
http://lowimpactdevelopment.org/bigbox
http://water.epa.gov/polwaste/green/


At their most basic, both green infrastructure and Low Impact Development  promote the idea of “Slow it...  Spread it...  Sink it...” when it comes to 
managing stormwater running off impervious surfaces like roads, roofs, parking areas, even mowed lawns.  The image top right shows GI systems and 
LID approaches working together to slow and store stormwater so it can spread out, infiltrate, and move slowly and deeply throughout the watershed (from
the Salmonid Restoration Federation, http://www.calsalmon.org/ news/biannual-newsletters/winter-2008-newsletter/basins-relations-protecting-and-
restoring-our-water).  

As suggested by the map of impervious surfaces, below right, Homer provides an example of an area where encouraging landowners to incorporate LID 
techniques could help minimize stormwater problems and costs associated with impervious surfaces on a slope.  This map was developed some years ago 
by the Kenai Watershed Forum, so even more impervious surfaces exist now.  The darker red the area, the higher its percent of impervious surfaces.  
Flooding of Woodard Creek in west Homer has caused damage during heavy rainfall, for example in the storms of October and November 2002.  Similar 
issues will develop in the Beluga Planning area if green infrastructure functions are eliminated during development.  (This map is from the Kenai Water-
shed Atlas, http://www.kenaiwater shed.org/Atlas/index.html—to find this map at that website, zoom in on the Homer area and then choose “Impervious” 
from the dropdown menu in the
box located just below the Kenai
Watershed Forum logo.) 

Homer Soil and Water, in part-
nership with the US Fish and
Wildlife Service, helps land-
owners wishing to plan and
install “rain gardens.”  A rain
garden is an LID technique that
helps filter waterborne pollutants
washed off impervious surfaces;
rain gardens can also decrease
stormwater runoff to some
degree, depending on design.
The image on the next page
illustrates a small rain garden
catching roof runoff.  For more
information, contact Homer Soil
and Water (235-8177, ext 5) or
the City of Homer.  Anchorage
has a helpful rain garden manual
at: http://www.anchoragerain
gardens.com/RgmanualWEB.pd.
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The many LID factsheets and manuals available—like those
mentioned in this section—provide “how to” instructions that, if
followed, can help ensure that LID “mini GI systems” will function
effectively when installed—whether they're collecting stormwater off
a roof or filtering polluted runoff from a parking lot.  The image at
right shows the cover of a well-illustrated, easy-to-use manual at 
http://www.rcdsantacruz.org/media/brochures/pdf/HomeDrainage
Guide.v25.pdf.

Many landowners and developers want to compare costs between
LID and traditional stormwater management techniques.  To help
with this, EPA reviewed 17 case studies.  They found that:

...in general, LID practices reduced project costs and improved
environmental performance... With a few exceptions, LID practices were
shown to be both fiscally and environmentally beneficial to communi-
ties.  In most cases, significant savings were realized due to reduced
costs for site grading and preparation, stormwater infrastructure, site
paving, and landscaping.  Total capital cost savings ranged from 15 to
80 percent when LID methods were used (except in the few cases where
LID project costs were higher than conventional stormwater manage-
ment costs).  Examples of additional benefits include: improved
aesthetics, expanded recreational opportunities, increased wildlife
habitat, higher property values (due to greater desirability of lots near
LID open space), increased total number of units developed, better
marketing potential, and faster sales (see publications at www.epa.gov/nps/lid).

A number of incentives that communities can use to encourage adoption of LID approaches are outlined in http://water.epa.gov/polwaste/green/ 
upload/bbfs7encouraging.pdf.

2)   Best Management Practices (BMPS)

LIDs are really a particular category of Best Management Practices (BMPs).  BMPs were originally developed to help reduce runoff and its negative 
effects, particularly “nonpoint source pollution” carried in stormwater runoff.  (As discussed in Section IIIB, stormwater runoff—and in snowy climates, 
meltwater from snowmelt—can pick up and carry sediments, pollutants, and contaminants from one area and deposit them in another area, where they can 
do harm.)  Over the years, use of the term BMP became more general; and the term is now often used for any practice or method that helps protect a 
resource of interest, for example, BMPs to protect salmon and their habitats or wetland functions.  Reducing runoff, however, remains a focus of many 
BMPs because stormwater runoff is so problematic, both in terms of flooding and for carrying sediments and pollutants from here to there and then 
depositing them where they cause problems.  Here we use the term in its broadest sense, as practices, methods, actions, etc. that help protect natural 
resources of interest, whether water quality, floodwater storage, moose habitat, recreation, or views.  BMPs are also sometimes called “best stewardship 
practices” or “conservation practices” (although conservation practices also has a more specific meaning as used by the Natural Resources Conservation 
Service).  
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Best management practices can be divided into non-structural and structural types.  Non-structural
BMPs include the following; they are generally more effective when used in combination:

• good decisions that protect a site (e.g., limit vegetation clearing, prevent soil compaction,

minimize impervious surfaces, locate buildings on suitable soils, etc.);
• plant-based practices that improve sites (e.g., soil bioengineering techniques to stabilize a

streambank; a rain garden to catch roof and driveway runoff, etc.);
• temporary measures taken while a project is underway (e.g., using straw or a geotextile

fabric to cover exposed soils or dirt piles until they can be planted with permanent cover); or
• behavioral changes reflecting knowledge or understanding (e.g., avoiding crossing salmon

streams where doing so will damage salmon eggs incubating in “redds,” rinsing rented
equipment before bringing it onsite so as to avoid transporting invasive plants).

Structural BMPs, on the other hand, are engineered or more highly designed installations that
generally mitigate damage caused by changing the land use from its natural state to other uses.
Structural BMPs  tend to be expensive and are rarely as effective as natural, pre-disturbance
conditions for maintaining high-functioning drainage systems, plant communities, and fish and
wildlife habitats (hence the value of green infrastructure, see Section IVB).

Different BMPs will apply to different activities (building construction, agriculture, recreation, etc.),
and the choice of which BMPs to use in what location will depend on site conditions and on each
land developer's goals.  In addition, different practices may be needed during different phases of a
project.  For example, simply saving a stand of trees while building a house may require:

• a site layout in the planning phase that considers the trees; 

• a development plan that is mindful of how to protect the trees during excavation,

grading, installation of utilities, construction, and other phases of site preparation and
development; 

• a general contractor who respects the tree protection zone identified during the design

phase and who knows when to call an arborist (e.g., if tree roots must be cut); and
• long-term maintenance practices that support the health of the trees (e.g., appropriate

pruning and thinning, watering, fertilizing, pest management, and limiting of soil
compaction in the root zone).

Choosing the right BMP for a particular situation can seem complicated, and lists of BMPs for
different activities can seem overwhelming.  To keep things simple, we've come up with a basic,
simple BMP that will do a lot to protect both your property and those nearby.  Any landowner with
whatever skills can apply this BMP with just a little forethought and almost no expense.  The simple
BMP is: 

Buffer and Maximize Plants—an example is illustrated at right.  
For those who want to explore the topic of BMPs in more detail, we suggest “googling” the words
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Best Management Practices and a particular land use or resource.  For example, do an online search for “Best Management Practices for roads” and see 
what comes up.  Links to a few good compilations and discussions of BMPs include:

• EPA's National Menu of Stormwater Best Management Practices: http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm.

• Lower Columbia River Field Guide to Water Quality Friendly Development: http://www.lcrep.org/sites/default/files/fieldguide/index.htm  See for 

example Techniques and Examples: http://www.lcrep.org/sites/default/files/fieldguide/techniques.htm  (The website invites you to “Browse these 
pages and find pictures, addresses, and contact information for local sites that utilize ecoroofs, permeable pavers and 22 other water quality 
friendly development techniques, as well as detailed technical information on how each practice works and where you can use it.”  These include 
practices as simple as “shared driveways,” as well as a variety of practices that are functionally like LID techniques.) 

• Landowner's Guide to Watershed Friendly Living: http://www.spawnusa.org/pages/page-134. 

• Rhode Island's very comprehensive manual: Wetland BMP Manual: Techniques for Avoidance and Minimization, at http://www.dem.ri.gov/ 

programs/benviron/water/permits/fresh/wetbmp.htm.
• Homer's own Stormwater and Meltwater Management and Mitigation Handbook (discussed on page 21) is also a good source of practices. 

Buffers
Buffers are vegetated linear features managed to separate (and often protect) one kind of landscape element (like a stream) from another (like development
or agriculture).  Buffers work best when they have dense vegetation (remember: Maximize Plants), such as plant communities that have lots of ground-
covering growth to slow surface runoff and promote infiltration and lots of horizontal surfaces to provide interception (see Section IVB1).  

Create buffers around and along areas you want to protect—such as streams, wetlands, habitat areas, steep slopes, trails, etc.—and around or along areas 
you want to protect from—such as driveways, outdoor work areas, even lawns.  A 10-to-20-ft-wide buffer along a driveway can significantly reduce the 
amount of water running offsite from this surface.  Even a 6-to-10-ft wide unmowed buffer “growing wild” between a lawn and a nearby road ditch will 
reduce the amount of stormwater runoff and pet waste, etc. running off the lawn and into the roadside ditch, to be carried off to who-knows-where.  (This 
is one reason that Renton, Washington, evaluated BMPs for roadside ditches; these ditch BMPs promote storage, treatment and infiltration of stormwater 
within the existing ditch network, see http://www.kingcounty.gov/transportation/kcdot/Roads/Environment/StormwaterMonitoringMitigation/Roadside 
DitchBestManagementPracticesProject.aspx.)

If you cooperate with your neighbors to connect buffers, then buffers on individual parcels can combine into corridors along 
significant stretches of streams or around whole wetlands, and these corridors can provide important habitats and movement 
corridors for wildlife—while also contributing significantly to green infrastructure
systems.  The illustration at right shows a buffer encompassing and linking two wetlands
(#1) and a stream buffer expanded to incorporate a wetland (#2) (from Planner's Guide to
Wetland Buffers for Local Governments, http://www.elistore.org/Data/products/d18_
01.pdf).  When in doubt as to what to grow in your buffers or what plants to maximize,

just look at nearby natural areas with similar conditions to those on your land, and then copy Nature.  

Location and design of buffers depend on what kind of landscape elements and processes are being protected and
what kind are being protected from.  Buffers can be used to protect water quality, maintain biodiversity and/or 
particular wildlife habitats or populations, protect soils, provide economic opportunities (like marketable plant
products), increase safety (e.g., from traffic, wind and snow, or floodwaters), provide recreation, and improve 
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aesthetics.  

A number of questions should be considered when designing and creating effective buffers.  These include: 
• What is the minimum total buffer width that will be effective in meeting the landowner's buffer objectives?  This depends on site conditions like 

soils, slopes, plant communities, upslope land uses, etc.
• What buffer design will be most effective given landowner goals?  An example three-zone riparian forested buffer system is illustrated below.

• What plant communities will be maintained or established in the buffer?  In many cases, well-vegetated buffers that provide a high coverage of 

groundcover plants, shrubs, AND trees are most beneficial.  By looking at plant communities in nearby undisturbed areas with similar conditions, 
landowners can see plant communities likely to be ideal for the site.  If a natural plant community already exists on your property, you need only 
protect what's already there.

• What allowances should be made for expanding (or contracting) the buffer.  For example, erosion along an outside meander bend of a stream will 

tend to shift the stream channel sideways and downstream (see diagram on the next page).  Buffer width should take into account long-term 
processes like this. 

• Where, when, and how will the buffer be crossed?  Locate and design crossings so that they won't damage the buffer.

• Can practices be incorporated into the buffer to reduce stormwater volumes and velocities?  For example, can vegetated depressions, such as 

raingardens or bioswales, be incorporated to slow down stormwater and allow it more time to infiltrate?
• How will the buffer be maintained?

An example of a three-zone riparian forested buffer
(Slightly modified from http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?
action=factsheet_results&view=specific&bmp=82&minmeasure=5.)

The three-zone buffer system at left consists of an inner, middle, and outer zone.  The zones are 
distinguished by function, width, vegetative target (long-term goal), and allowable uses. 

The inner zone protects the stream's physical and ecological integrity.  It consists of a minimum of 25-
feet plus wetland and critical habitats.  The vegetative target consists of mature forest.  Allowable uses 
are very restricted (flood control, utility right-of-ways, footpaths, etc.). 

The middle zone provides distance between upland development and the inner zone.  It is typically 50 
to 100, feet depending on stream order, slope, and 100-year floodplain.  The vegetative target for this 
zone is natural or  managed forest.  Usage includes some recreational activities, stormwater BMPs, and
bike paths. 

The outer zone is the first zone to encounter runoff.  It prevents encroachment into the buffer while 
slowing and filtering backyard runoff.  The outer zone width is at least 25 feet, and while forest is 
encouraged, turf-grasses can be a vegetative target.  Outer zone's uses are unrestricted.  They can 
include lawn, garden, compost, yard wastes, and most stormwater BMPs. 
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An excellent guide to designing conservation buffers of all types can be found at: http://www.unl.edu/nac/bufferguidelines/docs/conservation_buffers.pdf. 
Illustrations below from that guide suggest some of the issues involved in designing your buffer.  The purpose and function of the buffer are among the 
most important considerations during design.
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V.  Finding online geospatial information – the Kenai Peninsula Borough's interactive parcel viewer (IPV)

A wealth of information is available through the Kenai Peninsula
Borough's interactive parcel viewer (IPV).  You can use the IPV to
look at information like lot lines, land ownership, existing land uses,
assessment data, and locations of features like borough-maintained
roads, salmon streams (“anadromous streams”), wetlands (as at right),
elevation contour lines, and more.  

This section provides an overview of how to use the IPV to look at
wetlands information and to generate elevation profiles like those on
pages 6 and 7.  The IPV is accessed at either: http://mapserver.
borough.kenai.ak.us/kpbmapviewer/ or http://mapserver.borough.
kenai.ak.us/ flexviewer/.  For a more detailed, step-by-step tour of how
to use the IPV, go to http://www.homer  swcd.org/user-files/article3-
exploring%20watersheds%20 online.pdf  .  That article also introduces
the variety of information available on the online Kenai Watershed
Atlas (http://www.kenaiwater shed.org/Atlas/index.html), maintained
by the Kenai Watershed Forum.  (For examples of atlas maps, see
pages 29 and 34.)

The two IPV sites provide somewhat different map interfaces and
interactive tools.  The mapviewer, shown top right, is good for
quickly identifying particular kinds of geospatial information, such as
land ownership, wetland map unit codes, assessment information, etc.
The flexviewer, shown bottom right, can overlay multiple map layers
and show elevations (like the cross sections shown on pages 6 and 7).  

Finding wetlands information on the IPV

Finding information about peninsula wetlands is easy with the inter-
active parcel viewer websites introduced above.  Both IPV sites are
linked to two detailed wetland websites: http://cookinletwetlands.info
and http://www.kenai wetlands.net/.  Information at these source
websites includes descriptions of wetland ecosystems, idealized
wetland cross sections, identification and explanation of map unit
codes shown on wetland maps, photographs of particular wetland
polygons (see below), data on water table depth and fluctuations,
identification of related soil types (including depth of peat soils), and
more.  
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Exploring wetlands using these tools can be easy and informative.  Below are easy steps for accessing wetlands information from the interactive parcel 
viewer.  (Note, because wetlands were mapped using 1:25,000-scale photographs, once you zoom in closer than that map scale, what you see no longer 
reflects the same level of detail that was visible to the individuals who made the maps.  This can lead to misinterpretations about the resolution of wetlands
data.  For more detailed or site-specific wetland information, you may need to get a wetlands determination or delineation of your site (see page 28).

• Open the IPV mapviewer at http://mapserver.borough.kenai.ak.us/kpbmapviewer/.

• Choose Homer from the dropdown menu under the “Zoom To” button at the top of

the screen (maps must be at a scale of 1:62,500 or larger for the wetland layer to be
visible, use the slider on the left of the screen to change map scale).

• Turn on the wetlands layer by choosing Wetlands from the dropdown menu under

the “Map Display” button.
• Click on the hand below the slider at screen left, when the hand is active (as shown

in the screen below), you can “pan” the map on your screen by left clicking and
holding down the button while moving the cursor.  Pan to position the map so
wetlands of interest are visible.

• When the map is positioned where you want it, click on the “Identify” button at the

top of the screen to make it active (as shown in the screen below).
• With the “Identify” button active, double click any wetland polygon, it will be

shown outlined in red—as shown below—and the wetland's information box will

appear, as is shown for the Drainageway 
wetland outlined at left.

• If the “View Photo” button is active (not 

dimmed out) in the wetland's information 
box, click on it to see a photo of the wetland
map unit.  The View Photo button is shown 
as active in the screen at left, clicking on it 
opened the photograph shown above.

• Click on the “More Info” button in the 

information box to access a complete 
description of the wetland map unit, (in this 
case, DW42), including more photos, map 
unit soils, associated plant communities, and
more.  (The More Info button in the screen 
at left takes you to http://www.kenai 
wetlands.net/mapunitdescriptions/ 
DW24.htm.)
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Looking at slopes and elevations is another interesting way to get familiar with an area.  The tool to do this can be found on the IPV flexviewer website, 
accessed at http://mapserver.borough.kenai.ak.us/flexviewer/.  Flexviewer icons are shown at right.  
Access the tool to create elevation profiles by clicking on the yellow folder icon, which contains “Mis-
cellaneous Tools.”  Choose “Elevation Profile” from the menu that appears.  After clicking on the
Elevation Profile tool, choose whether to draw a straight, zig-zag, or freehand line by clicking one of
the three line icons that appears (also make sure the “Western Kenai Peninsula” radio button is
checked).  Next, draw a line where you want to see an elevation profile, following the line drawing
instructions that pop up next to your cursor.  Once you've drawn your line, its elevation profile will automatically appear in a box, as shown below.  On the
image below, yellow lines show how the elevation profile corresponds to the drawn line.  The elevation profile box shows you the elevation above sea 

level at any spot of interest, just move your cursor along the elevation profile.  As you do this, a red + on the drawn line will show you your cursor's 
location on the ground.  The horizontal distance from your cursor location to the start point of the drawn line will also be shown.  Elevation profiles can be 
generated at any map scale, large or small, but the contour line layer shown below is visible only if the map scale is at least 1:15,600.

The “Map Contents” icon is left of the yellow tools folder and allows you to open a variety of layers on your map—singly or together.  Layers available 
are: Lot Lines, Contours (shown below), Hillshade, Habitat Protection (anadromous streams and waterbodies), Existing Land Use, Ownership, Wetlands 
(shown below), Air Photos, Phy-
sical Addresses, Parcel Labels,
Assembly Districts, Voter Pre-
cincts, and Borough Maintained
Roads.  Moving left from the
“Map Contents” icon are the
following: Print (the printer),
Draw and Measure (the palette),
Enhanced Search (the binocu-
lars), Bookmarks (the book,
which enables you to jump to
preset locations or create your
own bookmarks), and Identify
(the blue circle containing an
“i”).  If a “Map Contents” layer
is turned on and highlighted
(like Ownership or Wetlands),
clicking the “Identify” button
and then double-clicking a
polygon will provide related
information about that polygon
(see the map bottom right on
page 40). 
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VI. Guidelines from the Homer Comprehensive Plan for land uses in the Beluga planning area

Like most cities, Homer has a comprehensive plan that provides both the citizens and the city staff with guidance for making many kinds of land use 
decisions.  The most recent comprehensive plan update was adopted by the city in 2010.  The plan can be downloaded in individual chapters at: 
http://www.cityofhomer-ak.gov/planning/comprehensive-plan-2008-adopted-2010.  The following table summarizes goals, objectives, and recommen-
dations from the city's comprehensive plan that are related to land use activities in the Beluga planning area.  The map below shows current City of Homer 
zoning designations (as well as a few areas designated as open space or habitat by state, borough, or private entities).
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Goals, objectives, and recommendations from the Homer Comprehensive Plan that are related to land use activities in the Beluga planning area.  
References to wetlands and other green infrastructure elements are highlighted.

City of Homer Comprehensive Plan ( http://www.cityofhomer-ak.gov/planning/ comprehensive-plan-2008-adopted-2010)

Chapter Goals and objectives specifically related to
the Beluga Bowl area

Strategy recommendations Comments excerpted from the Comprehensive Plan

Chapter 1 –
Introduction

p. 1.1: The purpose of comprehensive planning is to 
promote the type of environment—both built and 
natural—that a community desires.

Chapter 2 –
Background
Information

p. 2-2: The largest wetland within Homer's city limits is the area surrounding 
Beluga lake, which is home to many species of birds and wildlife.
p. 2.2: The steep slopes and loose nature of the soil and bedrock make the 
area susceptible to landslides when saturated with water.
p. 2-13: The natural environment is important to Homer's economy and way 
of life.  The community clearly desires to maintain the natural environment.  
New strategies will be needed to protect this environment as the community 
grows—particularly regarding drainage, erosion, and open space.

Chapter 3 –
Community 
Values

●  Appreciation of Homer's spectacular natural setting, its great views, 
interesting topography, as well as a tradition of concern about the quality of 
natural resources and the environment.
●  Desire for ready access to open space, parks, and recreation

Chapter 4 –
Land Use

Goal 1:  Guide Homer's growth with a focus on 
increasing the supply and diversity of housing, 
protect[ing] community character, encouraging infill, 
and helping minimize global impacts of public 
facilities... 

p.4-2: Homer's public water and sewer infrastructure plays a large role in 
shaping land use patterns in the city...
p. 4-3: Homer's pattern of development is also greatly influenced by environ-
mental constraints.  Steep slopes, bluff and shoreline erosion, and wetland 
areas make development of many parcels costly, difficult, or even unfeasi-
ble.  While such areas may be unfeasible for individual development, they 
can have great value for the community as a whole.  Drainage ways, beach 
areas, or steep or erodible slopes can form an integrated open space net-
work (“green infrastructure”) which supports the areas that may be deve-
loped more intensively.  Environmental constraints and opportunities have 
an important role in guiding the character and location of new growth.

Objective B: Promote a pattern of growth charac-
terized by a concentrated mixed use center, and a 
surrounding ring of moderate-to-high density 
residential and mixed use areas with lower densities
in outlying areas.  [Compare to “fingers of green” 
pattern discussed in this planning reference]... 

p.4-5: The key element of this section is the generalized Land 
Use Recommendations Map...  This is not a zoning map, but a 
general map of proposed future land uses in Homer... [A] 
separate, subsequent process must occur to amend the City's 
current zoning code [and map].

p. 4-4: [T]his objective... must be accompanied by a set of standards that 
ensures[s] housing and commercial areas are well designed...

Objective C: Develop clear and well-defined land 
use regulations and update the zoning map in 
support of the desired pattern of growth.

2.  Encourage alternative methods for preserving natural areas 
by creating improved cluster housing/open space/Planned Unit 
Development zoning standards and subdivision ordinance.
7.  Develop and apply in all districts new standards addressing 
environmental issues including management of storm water, 
slope standards, and on-site septic systems.
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Goal 2:  Maintain the quality of Homer's natural 
environment and scenic beauty.

p. 4-11: Homer's natural setting provides many benefits but also creates 
significant constraints.  The characteristics of the physical setting need to be 
respected in guiding the location, amount, and density of development....
This means, for example, that some portions of an area identified for 
development would be limited by the site-specific presence of steep slopes, 
wetland areas, drainage channels, etc...

Objective A: Complete and maintain a detailed 
“green infrastructure” map for the City of Homer and 
environs that presents an integrated functional 
system of environmental features on lands in both 
public and private ownership.

p. 4-11: Protecting the environment can be a way to achieve goals like 
reducing infrastructure costs and providing “environmental services” like 
drainage ways, parks,and trails.  For example, protecting the integrity of a 
stream channel can help provide cost-effective drainage solutions and also 
provide a trail corridor… 

Objective B: Establish development standards and 
require development practices that protect environ-
mental functions.

1.  Develop standards and guidelines to reduce bluff erosion… 
such as managing surface water runoff...
3.  Create standards for setbacks on streams and wetlands.
4.  Develop standards for trails… 
5.  Create standards for development on steep slopes, in wet-
land areas, and on other sensitive sites, including standards for 
grading and drainage, vegetation clearing, building setbacks, 
and building footprints.  Include flexibility in road dimensions to 
avoid excessive grading.
6,  Create an option for a specialized review process for 
hillsides and other sensitive settings… 

Objective C: Use green infrastructure concepts in 
the review and approval of development projects.

1.  Require developers to include details about environmental 
features and processes, along with plans for open space, when 
submitting subdivisions or other developments for approval.
2.  Require developers to demonstrate how features that cross 
multiple parcels will be protected in individual projects.  Use this
process to create links between open space areas and 
integrate new development into the network of open space.
3.  When a Green Infrastructure Map is adopted, use it in the 
review process.

p. 4-12: Maps of important environmental features, processes, and key open
space areas are valuable to the extent this information shapes decisions 
about development.  In particular, this information is critical to protect 
features that cross boundaries of multiple parcels; (e.g., streams and trails.
This action not only protects open space values, but increases value of open
space for developers.
[Use m]aps of important environmental features, processes, and key open 
space areas... to shape development...

Objective D: Provide extra protection for areas with 
highest environmental value or development con-
straints.

1.  Work with land trusts and/or public agencies to acquire 
land...
2.  Consider land trades or variations on the transfer of 
development rights.

p. 4-13: ...[T]here may be some areas identified [with high environmental 
values] that cannot easily be protected through standard means and are so 
important they should be preserved forever.  References such as wetland, 
steep slopes, and green infrastructure maps can help identify and prioritize 
these lands...

Chapter 5 –
Transpor-
tation

Goal 3:  Homer's transportation system and 
services should be developed in a manner that 
supports community land use, design, 
environmental and social goals.

p. 5-10: Homer has expressed a consistency of opinion as to how the city 
should grow and the “look and feel” that residents want for the community.  
Key desires are for... a more walkable and bike-able community, and the 
development of an attractive community that mirrors the natural beauty of 
Homer's setting...

Objective D: Consider the local, regional, and 
global environmental impacts of transportation 
development in Homer.

2.  Invest in more fuel-efficient forms of transportation such as 
pedestrian and bicycle alternatives and land use patterns that 
support those options.
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Goal 4:  The trail and sidewalk network should 
provide an alternative to driving, provide enhanced 
recreational opportunities, and create auto-free 
connectivity throughout the community.

1.  Implement the Non-Motorized Transportation and Trail 
Plan...

p. 5-10: ...A key element of the maintenance of roadside trails in Alaska 
pertains to how snow is handled.  Sidewalks next to the street only work if 
snow is plowed to the center of the street.  For outlying areas with a trail 
along the side of the road, a key design element is sufficient trail setback to 
allow plowing and stockpiling of snow between the road surface and the trail.

Chapter 6 –
Public 
Services 
and 
Facilities

Goal 1:  Provide and improve city-operated 
facilities and services to meet the current needs of 
the community... and keep pace with future 
demands.

Objective E: Improve and provide quality parks and 
recreation facilities to respond to current and 
anticipated demand.

p. 6-9: See Parks, Recreation and Culture chapter for specific 
recommendations.

Objective F: Provide for current and future 
[stormwater] needs and explore options for 
expanding the quality and extent of storm water 
control.

1.  Develop stormwater design criteria for large parcel 
development.
2.  Adopt area wide stormwater management standards.
3.  Encourage the utilization of green infrastructure mapping as 
a means to identify and retain natural drainage channels and 
important wetlands, which serve drainage functions.
4.  Enhance stream channels with the creation of ponds, 
wetlands, and different habitats that allow for trail systems, 
water bird habitat, overflow [of] surface water and stormwater 
collection.
5.  Encourage on-site storm water infiltration management.

p. 6-10: Currently, drainage needs for large parcel development are dealt 
with individually, by the developer.  Homer's design criteria manual for 
subdivisions does not address on-site storm water management... In some 
recent subdivision developments, property has been dedicated for retention 
pods and related facilities due to wetland permit requirements from the Army
Corps of Engineers.
p. 6-10: The City should develop a long-range plan for stormwater drainage 
to foster appropriate development... The plan should set a strategy for most 
efficiently meeting city stormwater needs, incorporating on-site infiltration 
when possible.

Chapter 7 –
Parks, 
Recreation, 
and Culture

Goal 3:  Enhance areawide recreational trail 
systems.  Improve connections between residential 
areas, downtown, schools, institutional areas, and 
recreation areas.
See Transportation Chapter.

p. 7-1: Homer wishes to encourage a wide range of health-promoting 
recreation services and facilities, desires ready access to open space, parks 
and recreation, and takes pride in supporting the arts.
p. 7-2: Homer residents are eager to improve and expand the trail system as
described in the Homer Non-Motorized Transportation and Trails Plan...

Objective A: Implement the Homer Non-Motorized 
Transportation and Trail Plan and other policies to 
improve pedestrian connections.  Also see Chapter 
5.

1.  Document where trails are located.
2.  Create incentives and requirements for an interconnected 
system of trails, biking networks, and pathways.
3.  Create public trail easements rather than trails within right of
ways.
6.  Support the adoption of policies and dedication of staff to 
implement the Non-Motorized Transportation and Trail Plan.
7.  Develop a plan to ensure new trails are maintained.

Goal 4:  Identify recreation resources, key open 
space areas, and future parks as part of green 
infrastructure mapping.  
See Land Use Chapter.

1.  The green infrastructure system should include considera-
tion of functional environmental features such as waterways 
that support drainage, and aquifer recharge zones, as well as 
key recreation and open space resources.  
2.  Encourage the use of Green infrastructure mapping to help 
identify and protect significant open space and recreation 
resources and to help ensure the goals in the chapter are met.
See Goal 2 of the Land Use Chapter.

p. 7-6: The system needs to work at multiple scales—from local facilities 
such as pocket parks and small swaths of green space in existing 
neighborhoods.

  Beluga Area Planning Reference 08/26/14 jump back 49 of 52



Goal 5:  Maintain, improve, and create new city-
wide parks and recreation facilities... to offer year-
round opportunities for Homer residents.

Objective A: Continue to maintain and improve city 
parks and open spaces.

1.  Continuously assess whether available park and recreation 
facilities and programs are meeting demands, from inside and 
outside city limits.
3.  ...[F]ollow a systematic approach to maintaining and 
improving Homer's park system including the following:

a.  Identify an integrated “green infrastructure” system for 
the entirety of Homer, including parks, trails and open 
spaces.
b.  Establish regulations that facilitate the creation of parks 
as part of the development process.

i.  Encourage developers to show existing or potential 
trails and open space resources on their development 
plans and demonstrate how they will retain these values 
in their projects.
ii.  [C]onsider developing a park dedication ordinance...

Chapter 8 –
Economic 
Vitality

Goal 2:  Encourage the creation of more year-
round, higher wage jobs.

4.  Continue to work to maintain and improve Homer's quality of
life (trails, parks...) capitalizing on and enhancing the area's 
attractive mix of amenities and natural, scenic beauty.

p. 8-3: Promote... “footloose” professional activity... “Footloose” actitivities 
are those businesses or skilled people that could live and produce their 
product or service anywhere, without specific geographic needs or 
constraints.  Homer has several key attributes likely to attract the footloose 
economic sector.  These include an exceptional quality of life, access to 
recreation amenities...

Goal 4:  Encourage technology related businesses
such as information science, software development, 
and the entertainment industry.

p. 8-5: Homer's beautiful scenery and quality of life can help attract 
technology related business ventures.  Expanding this economic activity 
could create new skilled jobs, with few negative impacts.

Goal 8: Strengthen Homer as a tourism 
destination.

Objective A: Invest in local infrastructure, parks, 
and civic improvements that will serve locals as well 
as visitors by promoting longer stays, increased 
expenditures per person, and more repeat visitation 
as a form of economic development.

Objective B: Support efforts to improve community 
attractions, including... trails...

Objective C: Increase the net benefits that tourism 
brings to Homer.

4.  Develop new attractions, services, and facilities that draw 
identified target markets.  Emphasize projects that benefit both 
residents and visitors (e.g., trails).
5.  Promote environmentally friendly tourism or “eco-tourism.”  
6.  Actively promote Homer to identified target markets...

p. 8-9: Community members have expressed a desire to encourage tourism 
activities that do not require extensive changes to the existing environment, 
but rather help to conserve Homer's natural setting and improve the area.  
Activities such as tidal pool exploration, bird watching, wildlife viewing, 
educational activities, and other passive or quiet recreation could figure 
prominently in tourism planning for the City.

Goal 10: Maintain and enhance Homer's quality of
life as a principal economic asset.

Specific actions to maintain quality of life are discussed in other
chapters of this plan.
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Chapter 9 –
Energy Plan

Goal 5: Reduce dependence on fossil fuels used 
for transportation.

Objective A: Reduce vehicle miles traveled and 
promote a walkable and bike-able community.

2.  Establish and maintain infrastructure for community-wide 
non-motorized transportation including sidewalks, bike paths, 
bike racks, and trails.

p. 9-6: Transportation can be a substantial expense for households, busi-
nesses, and local government particularly with upward trends in the price of 
oil...

Chapter 10 
– Imple-
mentation

This chapter presents a general approach for actions needed to
reach the goals identified by this comprehensive plan.  

The best measure of the value of a plan is that it provides helpful guidance 
for ongoing community actions.

App B – 
Land Use 
Designa-
tions

p. 1 – … [T]o implement comprehensive plan policies, Homer 
needs to upgrade and revise its existing zoning code.  As part 
of this comprehensive plan, a “land use designation map” has 
been prepared identifying intended land uses, working from the 
existing zoning map.  This product is not as detailed or specific 
as a zoning map, but does express the general land use 
strategies of the comprehensive plan.  This map is a starting 
point in the process of amending the zoning code to refine and 
implement these general policies.  A particular focus of this land
use designation map is to use mixed use zoning practices that 
focus more on offsite impacts and building forms and less on 
controls on the specific type of use...”
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Appendix

This document (volume 1) and its accompanying atlas (volume 2) were developed by Homer Soil and Water Conservation District in response to a request 
from an ad hoc citizen's group interested in promoting well-informed and sustainable use and development of the area here called the Beluga Planning 
Area.  The group's mission was “to sustain the ecological and community values of the Beluga Lake wetland complex and surrounding areas.  These 
include critical hydrologic services, wildlife habitats, and recreational opportunities.  Work with property owners (public and private), agencies, local 
governments, educators, and interested groups to achieve this mission.”  Key concerns included maintaining wetland functions and values and recreational
open space.  The group met numerous times from late 2009 to early 2011; the following groups and individuals were represented at various meetings:

• local homeowners • Kachemak Bay Research Reserve

• local recreational users • Kachemak Nordic Ski Club

• subdivision developer • Kachemak Moose Habitat, Inc.

• City of Homer Parks and Recreation Commission • Cook Inletkeeper

• Kachemak Bay Equestrian Association (owns Cottonwood Horse Park) • Homer Soil and Water Conservation District

• Kachemak Bay Conservation Society

The matrix at right lists
goals and tools the group
identified to promote
informed land use and
management of the area;
tools that support partic-
ular goals are highlight-
ed in green.  This report
(volumes 1 and 2) repre-
sents implementation of
tools number 4 and 7.
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