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1. Introduction
The Fairbanks Area Surface Transportation (FAST Planning) is the local Metropolitan Planning Organization for the
urbanized portion of the Fairbanks North Star Borough, which includes the cities of Fairbanks and North Pole,
Alaska. The former Fairbanks Metropolitan Area Transportation System (FMATS) transitioned to FAST Planning in
2019. FAST Planning has a policy that endorses the concept of Green Streets for all projects within the FAST Planning
service area. Specifically, the policy encourages the use of Green Infrastructure facilities as part of urban street
design to retain, treat, and reduce stormwater runoff. The Federal Highway Administration also advocates for the
use of Green Infrastructure, and Green Infrastructure implementation is a component of the Fairbanks Multiple
Separate Storm Sewer System (MS4) permit under the Alaska Pollutant Discharge Elimination System program. The
purpose of this Green Streets Plan (Plan) is to provide design recommendation for Green Infrastructure facilities
that are suited to the Fairbanks environment and to provide site‐specific Green Infrastructure recommendations
for incorporation into select future projects in the Metropolitan Planning Area.

1.1. Traditional Stormwater Management
In traditional urban transportation design, the approach to managing stormwater runoff has generally been to move
excess stormwater away from development as quickly as possible. In a traditional approach, runoff is directed
quickly off of paved surfaces, collected in stormwater inlets, moved to storm drain pipes, and directed to an
outfall—usually a local water body such as a river or creek. In recent years, engineers and environmental scientists
across the United States have realized that this traditional approach to development is detrimental to the
environment. As stormwater runoff is directed across streets and parking lots, it picks up sediments and pollutants
and transports them directly into rivers and creeks. The rapid inflow of stormwater from urban areas also causes
erosion and sedimentation in natural channels, which decreases the channel stability and leads to channel widening
or downcutting. The combined result is loss of aquatic and riparian habitat, unstable natural channels, increased
local flooding, and reduced baseflow in rivers and streams.

Figure 1: Impacts of Poor Stormwater Management

Photo Source: Low Impact Development Design Manual, 2010
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1.2. The Green Infrastructure Approach
Green Infrastructure is an alternative stormwater management and design approach that is intended to mimic
nature. Instead of rapidly disposing of stormwater, Green Infrastructure utilizes vegetation and soils in conjunction
with pipes and other elements to slow water down, allow it to soak into the soil, or filter it through vegetation and
soil media to remove sediment and pollutants. Directing runoff to vegetated areas slows it down and provides an
opportunity for water absorption by the soil and evapotranspiration through the plants. Sediments (and the
pollutants bound to them) are removed as water is filtered through the soil and vegetation. Green Infrastructure
systems provide natural detention, decreasing the rate at which stormwater flows into receiving water bodies. The
result is cleaner water, healthier habitat, and reduced flooding. The vegetation also provides improved air quality,
aesthetic enhancement of urban areas, and improved habitat for birds and insects.
Green Streets are urban streets that utilize Green Infrastructure methods to manage stormwater runoff. Cities
across the US are using Green Streets to improve the quality of their stormwater runoff, maintain healthier creeks
and streams, and to beautify and revitalize streets and public spaces.
Figure 2: Vegetated Swale in Anchorage
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2. Green Infrastructure in Fairbanks
This Green Streets Plan provides design recommendations, limitations, and maintenance recommendations for
Green Infrastructure facilities to be incorporated into urban streets in Fairbanks. The Fairbanks environment
presents several unique challenges that must be considered when selecting and designing Green Infrastructure
facilities. These include the following:








The cold climate and the associated springtime freeze‐thaw cycles
The application of roadway and walkway sand, which migrates into stormwater systems
The potential for poorly infiltrating natural soils and/or localized high groundwater
The proximity of stormwater facilities to building foundations and other utilities
Availability of space within the right‐of‐way (ROW)
Limited resources for maintenance in some cases
The length of the growing season

The facility recommendations in this Plan have been developed to accommodate local conditions. Section 3 of the
Plan provides an overview of design considerations that apply to all Green Infrastructure facilities, and Section 4
provides a “toolbox” of Green Infrastructure facilities that are expected to be successful in Fairbanks, when
designed and applied appropriately.

3. Design Considerations for All Facilities
The following considerations should be incorporated into all Green Infrastructure designs.


Design Rain Event. Green Infrastructure facilities are usually designed to accommodate runoff volumes
generated from frequent, daily rain events, as these types of events typically mobilize the most pollutants.
Designing Green Infrastructure facilities for treatment of larger storm events is not problematic or
prohibited, but it tends to be more costly and/or less feasible than designing for smaller volumes. It is often
advantageous to design Green Infrastructure facilities to treat smaller rain events and provide safe bypass
for larger rain events, which is discussed further in the next paragraph. Fairbanks has experienced notably
increased amounts of precipitation in the past several years, and the designer should consider the impacts
that this may have on the facility performance and design, including inflow volumes, bypass requirements,
and erosion protection.



Safe Overflow/Bypass. Because Green Infrastructure facilities are designed for small, frequent rainfall
events, the facilities need to provide an overflow or bypass for larger, less frequent events. There are many
options for designing an overflow/bypass. Common approaches are to install raised inlets in the facility that
connect to a subsurface storm drain or subdrain, or to slope the area around the facility such that excess
water safely flows to a downstream inlet or receiving system. For Green Infrastructure facilities that include
a soil media, the overflow/bypass system also provides for adequate drainage in cases where the soil may
be frozen and unable to percolate water. For these types of facilities, if subdrains are used as the single or
primary overflow/bypass, the subdrain should be connected to a surface inlet to allow water to reach the
subdrain even under frozen conditions. An example of a raised surface inlet for overflow/bypass is provided
in Figure 3.
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Figure 3: Surface Intake Overflow Example

Image Source: Anchorage Stormwater Manual Volume 1



Infiltration Rates. If infiltration into the native subgrade is part of a Green Infrastructure facility design, the
infiltration rate of the soil should be determined by on‐site, in situ percolation testing. Percolation testing
should be done by a qualified professional and should be performed as close as possible to the planned
vertical depth of the proposed facility.



Facility Selection. When choosing a Green Infrastructure facility for incorporation into a street design, make
sure the area use and proposed loading is clearly understood both at the time of design and into the future.
This should include consideration of runoff from adjacent areas that may flow to the Green Infrastructure
facility. Area land use changes over time, and the traffic and associated loading of vehicle, pedestrian, and
bicycle facilities can change accordingly. In at least two locations in Anchorage, Green Infrastructure
facilities have either failed or been damaged because the loading they were exposed to after construction
was not consistent with the facility design.



Subdrains. In all cases where subdrains are installed, periodic cleanouts or manholes are recommended to
provide maintenance access in case the subdrain becomes clogged. In Fairbanks, regular storm drain
facilities are expected to be very shallow in many locations. A Green Infrastructure facility subdrain may not
be able to gravity drain into an adjacent storm drain if the storm drain is too shallow. In these cases, the
Green Infrastructure subdrain facilities could be designed to double as the main storm drain line for the
street. If the subdrains are used as storm drains and are directly connected to surface inlets, the amount of
debris entering the subdrain may be increased, and manholes are recommended instead of cleanouts.



Engineered Soils. Many of the facilities discussed in this report utilize soil for supporting plant life and for
providing stormwater filtration. This soil is commonly referred to as engineered soil or bioretention media.
It should generally be comprised of loamy sand and compost or peat. The recommended saturated
infiltration rate of the engineered soil is typically around one inch per hour.
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Facility Maintenance. All Green Infrastructure facilities will require maintenance. As much as possible, this
Plan includes facility design recommendations that will help minimize maintenance or provide for easier
maintenance. The Plan also includes suggested maintenance activities for each facility. However, ensuring
that proper maintenance can be provided on an appropriate schedule is an important part of the facility
selection process.



Infiltration Near Foundations. In many cases, Green Infrastructure facilities on streets will be in close
proximity to adjacent structures. The appropriateness of installing Green Infrastructure facilities adjacent
to foundations should be determined by a qualified engineer based on the local soil conditions and
foundation characteristics. The site discussions in this Plan are generally based on a minimum separation
distance of 10 feet from a Green Infrastructure facility to an adjacent foundation. In some cases, this
distance might be reduced by providing a liner near the foundation or with the approval of a qualified
geotechnical engineer. Appendix A includes a figure showing buildings that are estimated to be within ten
feet of the back of the existing sidewalks for the downtown Fairbanks streets of interest. This information
was based on aerial imagery and is expected to be approximate.
In addition to the effects of subsurface stormwater, placement of Green Infrastructure facilities adjacent to
buildings should consider the potential impacts of excavation near a foundation.



Separation from Groundwater. The elevation of the groundwater table is expected to vary by location and
is generally not known. When installing Green Infrastructure facilities, a 2‐foot separation is recommended
between the facility bottom and the seasonally high groundwater table. This helps ensure proper facility
function as groundwater levels fluctuate and helps prevents transport of stormwater pollutants into the
groundwater.



Performance Monitoring. Monitoring the performance of Green Infrastructure facilities can provide
valuable information on what works well in the Fairbanks area. Visual observations during and after rain
events can provide insight into the types of facilities, specific design features, and types of vegetation that
are best for various applications. Documenting and sharing these “lessons learned” will help provide
ongoing improvement and long‐term success of Green Infrastructure facilities.

The designer should also note that a review by the Alaska Department of Environmental Conservation is required
for installation of stormwater management controls, including some types of Green Infrastructure facilities. More
information is available at the website below.
https://dec.alaska.gov/water/wastewater/stormwater/planreviews/
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4. Facility Details
The Green Infrastructure facilities that are included in this Plan have been selected for use with streets in the
Fairbanks Metropolitan Planning Area. These facilities are expected to be successful in Fairbanks, when designed
and applied appropriately. For each facility presented, the Plan includes appropriate applications/limitations, design
considerations, and maintenance practices to help ensure the long‐term success of the facility in the local
environment. It should also be noted that this list is not all‐inclusive. There are many additional types of Green
Infrastructure configurations that use the same technologies discussed in the Plan. Most of the tools presented here
are flexible and adaptable to a wide range of application opportunities. Specific site designs may require
modification or customization of the general details presented in this Plan. Additionally, the figures presented in the
Plan are conceptual, and site‐specific details should be developed, as needed.

4.1. Bioretention Planters
Biorientation facilities are landscaped areas of topsoil and vegetation that are designed to capture, treat, and either
infiltrate stormwater or filter it and send it downstream to a receiving system. Bioretention is sometimes called
“biofiltration” or “rain gardens” depending on the facility configuration and features. Bioretention facilities are one
of the most versatile and adaptable Green Infrastructure tools available. They can take almost any shape and can
be adapted to a wide range of environmental conditions through selection of site‐appropriate vegetation and
drainage features.
Bioretention planters are bioretention facilities that are specifically configured to work well in urban areas where
right‐of‐way space may be limited and streets need to accommodate multimodal traffic (e.g. vehicular, pedestrian,
and bicycle). A bioretention planter is configured similar to a traditional urban planter bed. The planters are usually
placed between the drive lanes and the pedestrian walkway areas, and runoff from both surfaces can be directed
into the bioretention planter through openings in the planter walls. A typical section of a bioretention planter is
shown in Figure 4.
The bioretention planter typically has 2 to 4 feet of engineered topsoil and is vegetated with local plants that are
appropriate for this use. Runoff from adjacent surfaces is directed into the bioretention facility where it is allowed
to slowly percolate through the topsoil. This provides cleaning and filtering of the stormwater. The topsoil also holds
some of the water in the soil pores and allows plant uptake and evapotranspiration to occur. Excess water that is
not stored in the soil or used by the plants is either collected in a subdrain near the bottom of the facility, or is
allowed to infiltrate into the native soil at the bottom of the facility.
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Figure 4: Bioretention Planter – Typical Section
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4.1.1. Design Features
Key design features for bioretention planters are presented below.
Facility Sizing. The size of a bioretention facility should be based on how much surface area, especially impervious
surface area, will be directing water to the facility. While technical sizing equations are available for detailed design,
a good rule of thumb is to make the bioretention area approximately 10% of the size of the area contributing runoff
to the facility, or larger. This ratio helps prevent the facility from becoming clogged with sediment or overwhelmed
by pollutants. If 10% cannot be achieved, the ratio can be decreased, but the user should consider the sediment
load entering the facility. For high sediment loading, smaller facilities may experience decreased performance
and/or require more frequent maintenance. The minimum recommended ratio is 5% unless detailed sizing
computations show that a smaller size is adequate.
Another factor in selecting facility size is the space needed to ensure health of the selected vegetation. Vegetation
for bioretention planters is discussed in Section 4.1.2 and Appendix B.
Figure 5: Bioretention Planter

Photo Source: togethernorthjersey.com

Planter Box Configuration. The planter structures are typically constructed with concrete or other structural
material that allows the walls to be vertical. The vertical walls save surface space compared to a swale‐shaped
facility (See Section 4.2). Depending on the size and material of the planter box, footings may be needed to ensure
structural support. Some planter walls are constructed of rock, but this is only appropriate for cases where
movement of water out the sides of the facility is acceptable or when the facility is fully lined.
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Infiltration, Subdrains, and Liners. A bioretention planter can be configured to allow all, some, or none of the water
in the facility to infiltrate into the native subgrade. The most appropriate option should be selected on a case‐by‐
case basis based on site characteristics and soil properties.






For full infiltration, the facility can be configured with an open bottom. This is generally only recommended
in cases where the native soil is free draining (typically with an infiltration of one inch per hour or greater)
and where infiltration is not expected to be problematic due to proximity to building foundations, utility
lines, roadway structural sections, or other subsurface features.
To limit infiltration, the facility can be configured with an open bottom and a perforated subdrain below
the soil media. The subdrain collects excess water and directs it to a downstream storm drain or other
outlet. This option may result in a small amount of water entering the native subgrade, especially if the
subgrade is fairly free draining. This option is appropriate for many applications.
To eliminate infiltration entirely, the facility can be configured with both a subdrain and a solid bottom. The
bottom can be the same material as the planter walls, or it can be an impermeable liner that will provide a
barrier between the excess water and the native subgrade. This option is typically recommended in cases
where the facility is very close to foundations or other utilities, and in cases where any amount of
stormwater in the subgrade is expected to be problematic.

Safe Overflow/Bypass. A concern of all types of bioretention facilities in cold climates is their inability to percolate
water into the soil media when the soil media is frozen. This can be problematic during spring breakup when freeze‐
thaw cycles are occurring daily and there is a possibility of receiving rain when the soil media is still frozen. Similarly,
in non‐frozen conditions, bioretention facilities are designed to provide stormwater treatment for frequent, daily
rain events and are not usually adequate for conveying large amounts of water from heavy rains. To prevent
unwanted flooding and ponding during these situations, the bioretention area should be designed with a safe
overflow or bypass as described in Section 3. Planters can be configured with a surface intake structure, or they can
be designed with an overflow opening in the planter walls that allows water to spill back out into the gutter and
into a downstream planter, storm drain inlet, or another receiving system.
Curbs and Curb Openings. A curb of some kind is used to separate the bioretention area from the adjacent walking
and driving surfaces. In some cases, the curb may actually be the walls of the planter. In other cases, a traditional
curb may be used. Many design resources for bioretention suggest using a flat curb because it allows water to enter
the bioretention facility as sheet flow instead of concentrating the inflow at specific curb locations. However, this
approach is not recommended in locations where the walking or driving surface adjacent to the bioretention facility
will be sanded, which is expected to be the case for most sites in Fairbanks. In these cases, having a raised curb
helps limit the amount of sand that enters the facility, and it provides a gutter to capture sand for sweeping
activities. Additionally, some maintenance operators have said that a raised curb helps guide plowing operations.
The location and spacing of curb openings should be based on the fine‐tuned grading of the contributing street and
pathways. It is important to make sure that water is able to enter the curb opening to avoid undesired ponding on
the adjacent surfaces. Curb openings should be spaced as needed to avoid directing too much water into the planter
at a single location. Appropriate spacing will vary depending on the size of the contributing drainage area. The
facility should also be designed to encourage water to spread out across the full surface area of the planter.

June 2019

(Bioretention Planters) Page 9 of 81

Fairbanks Area Surface Transportation (FAST Planning)
Green Streets Plan
There are several options for types of curb inlets and curb openings to direct water into bioretention planters. One
option is a traditional curb inlet box with an open back that directs water into the bioretention area instead of into
a pipe. This is illustrated in Figure 6. In this case, the curb inlet box can also be installed with a sump to help capture
trash and larger sediment deposits before they can enter the planter.
Figure 6: Curb Inlet with Open Back

Photo source: Landscapeonline.com featuring Aurora, IL

An alternative to a curb inlet is a curb cut or curb opening. The most common type is a traditional, weir‐shaped curb
cut, shown in Figure 7. This option works well when the curb is a traditional, raised, concrete curb. Some snow plow
operators have expressed concern that this type of curb opening tends to catch the edges of a snow plow, which
then causes the curb opening to crack and break. Rounding the opening may help prevent this issue. Alternatively,
smaller drain holes could be cut into the curb, leaving the concrete curb top intact.
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Figure 7: Traditional Curb Cut

Planting Bed Height. It is recommended that side‐street bioretention facilities provide 6 to 12 inches of space
between the top of the soil media and the inflow or curb cut elevation. This allows surface ponding to occur, if
needed, and also helps ensure that small amounts of debris build‐up at the facility inlets will not immediately
prevent water from entering the facility. As roadway sand and other materials migrate to the edge of a road, the
materials can create a small earthen mound at the facility entrance which blocks water from entering the
bioretention area. This is shown in Figure 8. Vertical separation between the inlet and the soil helps prevent this
from happening and helps reduce the frequency for which debris and sand need to be removed from the planter.
Figure 8: Vegetation and Sediment Blocking Curb Cut Opening

Photo Source: Anchorage Green Infrastructure Working Group
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Sediment Capture and Erosion Prevention. In some cases, bioretention planters may benefit from sediment capture
zones at the facility inlets. These zones are usually constructed of rock and provide a small “settling area” for larger
sediment pieces to fall out of stormwater before the water is directed to the rest of the facility. This helps increase
the longevity of the bioretention facility while also providing specific locations for sediment removal maintenance.
The need for a sediment removal area should be based on how much sediment is expected to be entering the
facility. Sediment loading depends on factors like the size of the contributing impervious area, frequency of traction
sand application, frequency of street sweeping, etc.
4.1.2. Vegetation
Bioretention planters can accommodate a wide range of vegetation options. Appendix B provides a list of trees,
shrubs, perennials, grasses, and sedges that are appropriate for bioretention facilities in Fairbanks. It should be
noted that the use of trees in planters should consider the root space needed for tree health and the expected
height of the tree. Guidance on this topic is provided in the notes in Appendix B.
Because Fairbanks has a long winter season, it may be advantageous to choose some vegetation for the planters
that provide a visual winter interest. Two types of evergreen trees and a red‐twig dogwood are included in the list
in Appendix B and would provide some winter interest. The City of Fairbanks is currently keeping evergreen trees
in planters on Cushman Street and trimming them regularly to maintain a more shrub‐like appearance. This may
also be an option for bioretention planters.
4.1.3. Maintenance
Bioretention planters require regular maintenance to promote facility longevity and provide an ongoing visual
aesthetic. In many cases, these facilities require more maintenance shortly after they are constructed, before the
plants are fully established. After vegetation maturity, the maintenance frequency for bioretention areas varies
based on the facility features. Design of bioretention facilities should consider the recommended maintenance
activities and ensure that adequate space is provided for the activity. A general recommended schedule for
maintenance activities is provide in Table 1.
Routine visual inspection is an important part of regular maintenance. Visual inspection helps owners quickly
identify deficiencies so that they can be corrected before they become larger problems. During visual inspection,
look for the following signs of performance issues:




Inlets and curb openings that are blocked with debris. Debris around these areas should be removed to
allow proper function of the facility.
Erosion occurring at inlet and curb openings. If this is observed, rocks can be placed near the opening to
dissipate energy and encourage water to spread away from the inlet.
Standing water in the facility. Standing water in the facility is generally only problematic if it lasts for long
periods of time (more than 48 to 72 hours) or if it is causing nuisance flooding of roadway or pathway
surfaces. Surface ponding could be the result of one of the following issues:
 If the facility has a subdrain, standing water could indicate that a subdrain is clogged. If clean outs
or manholes are provided (recommended), these access points can be used to flush the system and
remove the blockage.
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If there is no subdrain present, try to determine if the entire topsoil layer is saturated and holding
water. If so, the facility might need a subdrain, as water is not able to enter the native subgrade.
In some cases, standing water could occur if water is not able to enter the topsoil layer. This could
be the result of undesired compaction of the topsoil, or in some cases, because very dense
vegetation is preventing water from getting to the soil. If the soil is compacted, it should be
removed and replaced with appropriate engineered topsoil. If dense vegetation is preventing water
from reaching the topsoil, some plants may need to be removed or rearranged within the facility.
Table 1: Maintenance Activities for Bioretention Planters
Activity

Water plants regularly

Frequency
On a routine basis and following significant
rainfall events
As needed during first growing season

Water during dry periods

As needed after first growing season

Re‐mulch void areas

As needed based on regular visual inspection

Treat diseased trees and shrubs

As needed based on regular visual inspection

Routine visual inspection

Inspect soil and repair eroded areas
Remove litter and debris

Monthly, following significant rainfall events, or
as needed based on regular visual inspection
Monthly or as needed based on regular visual
inspection

Remove and replace mulch

As needed based on regular visual inspection

Maintain vegetation and topsoil
(pruning, tilling, weeding, replacing soil)

As needed based on regular visual inspection

Clean Inlet Sump

As needed or once annually.

4.2. Bioretention Swales
Bioretention swales, also commonly called bioswales, are very similar to bioretention planters except that swales
do not have vertical planter walls. Rather, these bioretention facilities are contoured and landscaped into the
ground surface. This configuration requires more surface space than planter‐type facilities but is also generally less
expensive to construct. A typical section for a bioretention swale is shown in Figure 9.
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Figure 9: Bioretention Swale – Typical Section
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4.2.1. Design Features
Key design features for bioretention swales are presented below.
Facility Sizing. Bioretention swales should be sized as described for bioretention planters. Unlike bioretention
planters, bioretention swales can sometimes be configured with sediment pretreatment. Pretreatment can be
achieved by directing water over a grassy strip prior to entering the facility, or by other means of allowing sediment
to settle out of the water.
Swale Configuration. Bioretention swales can be constructed with earthen sides or can be bound by infrastructure
such as curbs. They work well as solutions for traffic median areas where water can be directed into the facility via
multiple curb openings, or in open areas where water can be directed into the facility via sheet flow from the
surrounding surfaces. If the swale needs to accept and convey larger quantities of water, such as from a pipe or
ditch outlet, it should be configured as a vegetated swale, as described in Section 4.3.
Infiltration, Subdrains, and Liners. A bioretention swale can be configured to allow all, some, or none of the water
in the facility to infiltrate into the native subgrade, the same as described for bioretention planters in Section 4.1.1.
Safe Overflow/Bypass. Bioretention swales should be configured with safe overflow features as described for
planters in Section 4.1.1.
Curbs and Curb Openings. When a bioretention swale is constructed immediately adjacent to traffic areas, it is
recommended that the facility be separated with a raised curb. If the bioretention swale is offset from traffic areas
and there is room for a grass buffer to provide pretreatment, it is preferable for the facility to not have curbs and
to allow water to enter the facility as sheet flow or overland flow.
When water is directed into the swale with curb inlets or curb openings, they should be placed frequently along the
curb line to avoid directing too much water into the facility at a single location. The location and spacing of curb
inlets/openings should be based on the fine‐tuned grading of the contributing street and pathways.
Planting Bed Height. Similar to bioretention planters, is recommended that bioretention swales provide 6 to 12
inches of ponding depth. (See Figure 9.) This allows surface ponding to occur, if needed, and helps eliminate debris
accumulation at the inlet, as described in Section 4.1.1.
Sediment Capture and Erosion Prevention. In cases where stormwater enters bioretention swales via curb openings,
the swales can be configured with sediment capture areas as described for bioretention planters. Sediment capture
areas are generally not practical when water enters the facility as sheet flow or overland flow, and they are not
necessary in cases where grass‐strip pretreatment is provided.
4.2.2. Vegetation
Vegetation for biorientation swales is generally the same as discussed for bioretention planters in Section 4.1.2.
Vegetation details are provided in Appendix B.
4.2.3. Maintenance
Maintenance recommendations for bioretention swales are the same as discussed for planters in Section 4.1.3.
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4.3. Vegetated Swales
A vegetated swale is a Green Infrastructure facility that is intended to provide both stormwater treatment and
conveyance capacity in a single facility. While there are many characteristics that are similar to bioretention swales,
the primary difference is the ability of the vegetated swale to also provide conveyance for large storm events.
Vegetated swales are often appropriate for roadways with rural cross sections where stormwater is collected in
roadside ditches instead of in storm drain pipes. A vegetated swale typical section is shown in Figure 10.
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Figure 10: Vegetated Swale – Typical Section
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4.3.1. Design Features
Key design features and associated considerations for vegetated swales are discussed below.
Facility Sizing. Vegetated swales are usually designed with two objectives. The first is to provide treatment or
infiltration of the water quality event and the second is to provide conveyance of an appropriate flood event, such
as the 25‐year event. To accommodate the water quality event, the swale can be sized to convey runoff at a very
slow velocity (usually less than 1 foot/second), or it can be designed to hold and infiltrate the runoff volume. In both
cases, check dams can be incorporated as needed along the ditch to slow water down and promote filtration and
infiltration. The length, slope, and cross‐sectional shape of the swale generally determines if check dams are
needed. If check dams are incorporated, the top of the check dam should be set such that higher flows can easily
overtop the check dam without water spilling out of the vegetated swale. This concept is illustrated in Figure 10.
Vegetated Swale Configuration. Vegetated swales can be constructed in many shapes, but the most effective for
stormwater treatment is a trapezoidal channel with a flat bottom that is at least 2 feet wide. The channel side slopes
can vary but should be flat enough to provide adequate maintenance access from the adjacent roadway or pathway.
Flatter side slopes will be needed for deeper swales compared to shallow ones.
The swale bottom and sides should be vegetated, and the bottom should include 2 to 4 feet of engineered soil to
promote infiltration and support plant growth. The vegetation in vegetated swales should be taller than the design
water surface elevation at the water quality event. Taller vegetation helps to slow water down, encourages
infiltration, and provides increased opportunity for evapotranspiration.
Infiltration, Subdrains, and Liners. Vegetated swales can be designed to promote, limit, or eliminate infiltration of
stormwater into the subgrade, as described below.


To promote infiltration, the facilities can be constructed with engineered soil and no subdrains. Because
vegetated swales are often used in rural roadway cross sections where buildings are not close to the road
and some infiltration occurs naturally, this option is often appropriate. For facilities with slow draining
native soils and check dams, this approach may result in standing water in the ditches for short periods of
time. The swale should usually be designed to drain within 48 hours. If the vegetated swale is not
constructed with check dams, full infiltration may not occur, as water will slowly migrate to the downstream
outlet point.



To limit infiltration, subdrains can be installed below the floor of the swale, similar to other bioretention
facilities described in this Plan. In this case, the subdrain should be placed near the bottom of the
engineered soil layer to maximize pollutant removal before water enters the subdrain.



To eliminate infiltration, an impermeable liner can be installed below the engineered soil and a subdrain
can be installed as described above.

4.3.2. Vegetation
Vegetation for bioretention swales should generally be hardy vegetation that can withstand periodic high flows and
can grow to a height that will exceed that design depth for the water quality event. This is generally grasses, sedges,
and some types of perennials. Details are provided in Appendix B.
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4.3.3. Maintenance
Maintenance suggestions for vegetated swales is summarized in Table 2.
Table 2: Maintenance Activities for Vegetated Swales
Activity

Frequency

Cleaning culverts and inlets

Once a year (following breakup)

Routine visual inspections

On a routine basis and following
significant rainfall events

Watering, pruning, moving,
and vegetation harvesting

As needed

Reseeding and plant replacement

As needed based on visual inspection

Sediment and trash removal

As needed based on visual inspection

4.4. Porous Asphalt
Porous asphalt is similar in composition to traditional asphalt but has significantly reduced fines content to allow
water to pass through the asphalt pores. As a result of the fines reduction, porous asphalt has a much higher void
space (approximately 18% to 25%) than traditional asphalt (approximately 2% to 3%). Porous asphalt is constructed
on top of a granular choker layer and a granular storage layer. The storage layer collects water after it percolates
through the asphalt and choker layer and either allows water to infiltrate into the native subgrade or directs it to a
subdrain collection pipe. Figure 11 shows a typical section of both porous asphalt and permeable interlocking
concrete pavement, which is discussed in Section 4.5 of this Plan.
Porous asphalt has a lot of potential applications and is considered to be a useful Green Infrastructure tool because
it does not require dedicated surface space. However, there are specific application, design, and maintenance
requirements that should be considered before designing or installing porous asphalt in Fairbanks.

June 2019

(Vegetated Swales) Page 19 of 81

Fairbanks Area Surface Transportation (FAST Planning)
Green Streets Plan
Figure 11: Porous Asphalt and Permeable Interlocking Concrete Pavement – Typical Sections
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Figure 12: Combination Porous/Traditional Asphalt Parking Lot in Anchorage

4.4.1. Design Features
Key design features and associated considerations for porous asphalt are presented below.
Applicability and Asphalt Mix Design. As a general rule, porous asphalt is not recommended for use in high‐traffic
areas or in areas where frequent turning, starting, and stopping is expected. It has been shown to perform poorly
on high‐speed, high‐volume roadways, and the higher void space in the porous asphalt can lead to surface raveling
when the surface experiences a lot of turning or starting/stopping. Porous asphalt is most appropriate for roads or
parking areas with fairly low traffic volumes and slow travel speeds. It is also appropriate for sidewalks and
pathways. For Fairbanks, it is recommended that porous asphalt be tested as a pilot project in a parking lot or other
similar area prior to incorporating it into an urban roadway. This will allow FAST Planning to see how it performs
and to test various design parameters.
For any application of porous asphalt to be successful, an asphalt mix design must be selected/developed that is
appropriate for the site and intended use. There are many types of additives and design parameters that can be
included in mix design based on the environment, the intended use, and the expected maintenance frequency. If
porous asphalt is selected as a Green Infrastructure tool for Fairbanks, it is recommended that FAST Planning work
with a qualified geotechnical engineer to develop an appropriate asphalt mix design using industry‐standard porous
asphalt design guidance from the American Society of Civil Engineers (ASCE) or other qualified organization.
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Figure 13: Wheel Turning Causing Surface Raveling on Porous Asphalt

Infiltration, Subdrains, and Liners. As with many of the Green Infrastructure facilities discussed in this Plan, porous
asphalt can be designed to allow full, some, or no infiltration of stormwater into the native subgrade.






To promote infiltration, the rock storage layer can be designed with enough storage volume to store water
and allow it to infiltrate into the native soils over time. The storage time will vary depending on volume of
inflow and on the infiltration rates of the native soils. This approach can work well for a wide range of
underlying soils, even if percolation rates are slow, provided that infiltrating stormwater is appropriate for
the site.
To limit infiltration, the subgrade can include perforated subdrains. The subdrains can be placed at the
bottom of the facility to minimize infiltration into the subgrade, or they can be elevated within the subgrade
to allow some infiltration to occur.
To eliminate infiltration, the subgrade can be fully lined with subdrains installed at the desired elevation.

Subdrains can also be placed at the top of the rock storage layer to ensure that standing water does not reach the
asphalt layer itself. This is helpful for protection from freezing, as discussed later in this section.
Safe Overflow/Bypass. Like other types of pavements, it is recommended that porous asphalt be installed such that
any surface runoff that does occur (e.g. for very heavy rainfall or if the joints become clogged) will flow to a receiving
inlet or other safe stormwater facility or outlet. Porous asphalt should not be sloped toward building foundations
or other areas where surface ponding or infiltration may be problematic.

June 2019

(Porous Asphalt) Page 22 of 81

Fairbanks Area Surface Transportation (FAST Planning)
Green Streets Plan
Surrounding Landscape. Porous asphalt should not be placed in locations where organic material from adjacent
landscaping may migrate onto the asphalt surface. Woodchip mulch, plants, and topsoil can be ground into the
pores of the asphalt and reduce the infiltrative capacity. Caution should also be used with decorative rocks and rock
mulch. If the rocks migrate onto the asphalt surface, traffic loading on the rocks tends to increase surface
abrasion/raveling.
Figure 14: Organic Material on Porous Asphalt

Location and Visibility. If porous asphalt is selected as a Green Infrastructure tool in Fairbanks, it is recommended
that the installation location be regularly visible by the facility owners and operators. When the owners and
operators regularly view the asphalt, existing issues (such as the need for sweeping) can be quickly identified and
appropriate action taken. When porous asphalt is placed in less visible locations, weeks or months can pass by
before a responsible party is made aware of existing problems.
Storage Layer. The porous asphalt storage layer should be constructed of clean, angular rock material with a high
void space for storing water, commonly 30% to 40%. A geotechnical engineer should determine additional
requirements of the storage layer based on the design loading of the asphalt.
Adjacent Surface Runoff. Porous asphalt can accept runoff from adjacent impervious surfaces. ASCE generally
recommends that the area contributing to the porous asphalt be limited to 1.5 times the area of the porous asphalt
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surface. However, the underlying storage layer can be designed to accept additional water via a piped inflow that
does not percolate through the asphalt layer.
Local Climate Considerations. Freeze‐thaw cycles are often the first concern that comes to mind when designers
are considering porous asphalt in a cold climate like Fairbanks. Contrary to what is often expected, porous asphalt
can perform well in freeze‐thaw cycles if it is properly designed and constructed. In fact, porous asphalt tends to
eliminate the formation of ice because as snow melts on the porous surface, it seeps into the asphalt subgrade and
does not refreeze on the surface. Figure 15 shows the interface of porous asphalt and traditional asphalt during
spring breakup conditions in Anchorage.
Figure 15: Snowmelt on Porous Asphalt (left) and Traditional Asphalt (Right)

Porous asphalt should be designed to allow water to freely drain through the asphalt layer so that no freezing of
water occurs in that layer. Placing subdrains below the asphalt layer can help ensure that water stored in the
subsurface layers is not permitted to reach the asphalt layer. Once water reaches the granular storage layer, it is
more insulated from surface temperatures, and the void space in the open‐graded rock allows for water to expand
and contract.
An Anchorage application of porous asphalt performed well through observed freeze‐thaw cycles. Some heaving of
the subgrade has been observed, but it is primarily in locations where shallow monitoring wells are present (and
have been lifted from the surface) and at the interface where the porous asphalt transitions to traditional asphalt
with a different subgrade. These issues could likely be mitigated with changes to the design of those components.
Sanding porous asphalt is not recommended by design guidance such as ASCE, as the sand is expected to clog the
asphalt pores over time, and the abrasive surface of the sand may promote surface wear of the asphalt. Additionally,
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porous asphalt should not require traction sand the same way that traditional asphalt does since the porous surface
limits the formation of surface ice, as discussed above. That said, protecting an asphalt surface from sanding in a
cold climate environment can be challenging. There is no known local data available to verify the long‐term impacts
of sanding, or the extent to which those impacts might be mitigated with increased vacuum sweeping frequency
(see Section 4.4.2 Maintenance). The porous asphalt in Anchorage has been sanded, but because regular sanding is
not part of the approved maintenance plan, there is no information regarding frequency of sanding or associated
impacts.
In addition to cold winters and freeze‐thaw cycles, Fairbanks also experiences warm summers, with long days of
sunshine and summer temperatures reaching into the 70s and higher. Porous asphalt mix design must also consider
these conditions, as warm temperatures can cause the asphalt to soften, promoting surface raveling.
4.4.2. Maintenance
Regular maintenance is a critical component for maintaining functionality of the porous asphalt system.
Maintenance should include both regular, planned activities as well as frequent visual inspections. A few key
components of maintenance are described below, and a summary is provided in Table 3.









Keep the asphalt clear of trash, debris, and organic material such as topsoil and mulch.
Perform regular, visual inspections of the asphalt. Frequency of visual inspections should be increased when
the asphalt is new or in cases where the land use around the asphalt might be developing or changing.
Vacuum sweep the asphalt at least twice annually, with one sweeping performed in the spring after
snowmelt, due to the heavy sediment load retained in the snow pack.
Minimize or avoid the use of sand on porous asphalt to minimize potential for clogging and to reduce
surface abrasion. Use of sand on adjacent surfaces should also be minimized, as this sand is likely to migrate
onto the porous asphalt.
Plowing porous asphalt is not generally problematic, though it should be done with care and awareness of
the open‐graded surface properties of the asphalt. It may be beneficial to install skids on the corners or a
flexible plastic/rubber piece on the bottom of the blade to eliminate the potential for contact and pavement
damage.
Avoid using salts or de‐icing fluid.
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Table 3: Maintenance Activities for Porous Asphalt
Activity

Visual Inspections

Frequency
Monthly during the first year from the start of
breakup to winter freeze‐up.
At least 3 or 4 times per year after the first year.
Inspection during rain events is recommended so that
surface infiltration can be observed.

Vacuum sweeping

Twice a year during non‐snow‐covered months
(Once immediately after breakup)

Removal of organic debris
(i.e., leaves, mulch, pine needles, etc.)

As needed based on regular visual inspection

4.5. Permeable Interlocking Concrete Pavement
Permeable Interlocking Concrete Pavement (PICP) is a pavement system comprised of solid, concrete units or blocks
with small‐sized, porous aggregate material in the joints between each unit. Water flows through the joint material
to underlying stone rock storage layers. The porous joints usually make up about 5 to 15% of the pavement surface,
and the depth and properties of the supporting rock storage layers vary based on required loading. PICP is an
applicable Green Infrastructure tool for walkways, parking areas, shoulders, and drive aisles, but is not
recommended for roadway driving lanes. It can also be applicable to bike routes, unless a very smooth biking surface
is desired. The concrete units are available in a range of shapes and colors, making PICP useful for adding visual
aesthetic or providing surface markings. Light‐colored PICP can be used to help reduce the need for area lighting.
PICP is compatible with the Americans with Disabilities Act requirements for access. A typical section for PICP is
provided in Figure 11, in Section 4.4 of this Plan.
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Figure 16: PICP Plaza in Anchorage

Photo Source: Cold Climate Performance Evaluation of PICP and Porous Concrete Pavement Systems, 2010

4.5.1. Design Features
Key design features for PICP are presented below.
Infiltration, Subdrains, and Liners. Similar to porous asphalt, PICP can be designed to allow for infiltration or can be
configured with subdrains such that infiltration is limited or avoided. If percolation into the native soil is acceptable,
PICP can work well with a wide range of soil permeability, including low‐permeability soils. As described with porous
asphalt, water is stored in the aggregate layer below the concrete units. This layer can be designed for the necessary
storage volume, and the water elevation in the storage layer can be controlled as needed with the inclusion of
subdrains at strategic elevations. See Section 4.4.1 for more information.
Generally, installation of PICP is not recommended within ten feet of a building foundation, unless a geotechnical
engineer determines that this is acceptable and/or if a liner is installed to prevent water movement from the PICP
subbase to the foundation.
Surrounding Landscape. Similar to porous asphalt, PICP generally performs best when the adjacent surfaces are
impervious and organic soil/material is not allowed to stay on the PICP surface. However, PICP is generally less
susceptible to clogging than porous asphalt and may be more easily repaired if clogging does occur. See the
maintenance discussion in Section 4.5.2 for more information.
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Storage Layer. Generally, PICP is underlain by two or three layers of various sized stones. These storage layers are
shown in Figure 11 in Section 4.4. The bedding layer is comprised of the same porous material used to fill the joints,
which is commonly a No. 8 crushed stone aggregate (approximately 3/8 to 1/2 inch). The next layer is called the
base layer. The base layer acts as a choker course and is commonly comprised of No. 57 crushed stone
(approximately 3/4 inch) or similar. The material for the lowest layer, called the subbase, is selected based on the
required loading of the PICP. For locations where vehicular loading is expected, the subbase is often comprised of
a No. 2 stone (approximately 2 inch) or similar. For locations where only pedestrian traffic is expected, the subbase
may be constructed of the same material as the base layer. A geotechnical engineer should be consulted to provide
the specific bedding and base/subbase layer requirements for the intended use/application. In addition to the
design loading, the depth of the base/subbase layers is also dependent on the required stormwater storage capacity
and the design drain‐down time based on the infiltration rates of the native soil or the inflow capacity of the
subdrains, as appropriate. ASCE and the Interlocking Concrete Pavement Institute (ICPI) provide detailed
engineering design guidance for PICP applications. If using a pre‐manufactured PICP product, the manufacturer may
provide specific bedding and subbase requirements.
Adjacent Surface Runoff. PICP can accept runoff from adjacent impervious surfaces, if it is designed to do so. ASCE
and the ICPI generally recommend that the area contributing to the PICP be limited to five times the area of the
PICP surface.
Local Climate Considerations. PICP has several qualities that may make it more applicable in Fairbanks than other
types of permeable pavements. In Anchorage, PICP was installed in a multi‐unit, residential driveway/courtyard in
2004 as part of a grant through the Fish and Wildlife Service. This site is shown in Figure 16. A 2010 condition
assessment report explains that the PICP system had experienced no heaving and was fully infiltrating all rainfall
that reached it. A 2019 discussion with the project designer indicates that this PICP remains in excellent condition
today with no decreased performance.
ASCE reports that PICP performance has been monitored in Chicago, Minneapolis, and Toronto. These studies have
shown that PICP does not heave when it is frozen. PICP is designed to freely drain so that water passes through the
upper layers prior to freezing. If water does freeze in the base or subbase layers, the void space allows for expansion
without causing heaving. PICP also benefits from reduced surface ice during freeze‐thaw cycles, because melting
snow is able to percolate into the surface and not refreeze on the surface.
The need for traction sand on PICP is generally reduced due to the lack of surface ice formation. If traction sand is
needed, ASCE recommends a No. 8 stone or larger, though it is noted that application of traction sand may
exacerbate surface clogging of the porous PICP joints. If sanding is done, vacuum sweeping shortly after breakup is
recommended. If joint clogging does occur, maintenance activities can restore PICP porosity. Additional
maintenance recommendations are discussed in Section 4.5.2.
Safe Overflow/Bypass. Like other types of pavements, it is recommended that PICP be installed such that any
surface runoff that does occur (e.g. for very heavy rainfall or if the joints become clogged) will flow to a receiving
inlet or other safe stormwater facility or outlet. PICP should not be sloped toward building foundations or other
areas where surface ponding or infiltration may be problematic. The safe overflow for the PICP installation in
Anchorage is shown in Figure 16, though the designer reports that water has not been observed to enter the
overflow since the facility installation in 2004.
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4.5.2. Maintenance
Regular maintenance is important for ongoing functionality of a PICP system. A few key components of
maintenance are discussed below, and a summary of recommended maintenance activities is provided in Table 4.


Keep the PICP clear of trash, debris, and organic material such as topsoil and mulch.



Perform regular visual inspections. Frequency of visual inspections should be increased when the PICP is
new or in cases where the land use around the PICP might be developing or changing.



Replace missing stones from the joints as needed.



Vacuum sweeping without water and with regenerative air may be sufficient for removing minor sediment
as part of a regular maintenance routine. This is recommended twice per year with the first sweep done
shortly after spring breakup. Strong vacuum suction may actually pick up the stones in the joints, so
maintenance personal should adjust suction as needed.



If regular vacuum sweeping is neglected, or notable surface clogging occurs for other reasons, the PICP can
be rejuvenated with true vacuum equipment (not regenerative air equipment). ASCE reports that this
method can remove approximately one inch of sediment from the PICP joints along with the joint aggregate.
The joint aggregate can then be replaced, which will restore the infiltrative properties of the PICP.



Traction sand is not expected to be necessary and should be minimized as much as possible. If traction sand
is needed, use No. 8 or larger particles.



When it is installed properly, PICP can be plowed with a blade just like other asphalt surfaces. AWR spoke
with seven snow plow operators that regularly plow PICP facilities in parking lots and streets in colder‐
climate locations such as Minnesota and Illinois. The operators said they do not plow PICP areas any
differently than they do regular asphalt, and they do not have issues with the plow catching on the blocks.
They noted that proper installation resulting in level blocks is very important. The operators used the
following types of snow plows:





An 8‐foot Boss plow with a steel blade on an F‐350 pickup truck



A skid steer with a metal bucket



A one‐ton, straight steel blade plow



A bobcat with a steel cutting edge



Front‐end loaders



A John Deere tractor with a Kage plow

The use of salts or de‐icing fluids should be minimized, as these chemicals may collect in the subbase and
be transferred to the native soils. However, salts and deicing fluids are not expected to cause wear issues
for the PICP system itself.
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Table 4: Maintenance Activities for PICP
Activity

Visual Inspections

Frequency
Monthly during the first year from the start of
breakup to winter freeze‐up.
At least 3 or 4 times per year after the first year.
Inspection during rain events is recommended so
that surface infiltration can be observed.

Removal of organic debris
(i.e., leaves, mulch, pine needles, etc.)

As needed based on regular, visual inspection

Sweeping
(regenerative air or vacuum)

Twice a year during non‐snow‐covered months
(Once immediately after breakup)

Vacuum Sweeping (not regenerative air)
and replacement of joint material

As needed based on observed reduction in porosity

4.6. Silva Cells
Silva Cells are modular pavement support systems manufactured by a company called DeepRoot. These systems
create a bioretention environment under impervious surfaces or permeable pavements through use of an
interlocking grid, which are the Silva Cells. The subsurface bioretention environment provides stormwater filtration
and allows tree roots to spread and grow while still supporting the surface pavement loading. Silva Cells can also
be used simply to provide adequate space for tree root growth below paved surfaces without stormwater treatment
benefits. This approach was used in the design of Cushman Street and helped enable the planting of many trees
along the Cushman Street corridor. A few similar products are available, but Silva Cells are the focus of this Plan due
to the proven success of Silva Cells in the Fairbanks area.
The Silva Cell system is comprised of several layers of media that provide both structural support and stormwater
filtration and storage. The Silva Cell systems are placed on top of compacted, native soil. The compacted subgrade
is covered with geotextile fabric, and several inches of base course is placed on the fabric and then compacted. The
Silva Cells themselves are placed on the compacted base course, and they act to transfer surface loads from the top
of the pavement surface to the compacted subgrade. The Silva Cells are wrapped with geogrid and filled with
engineered soil or other bioretention media. The area around the cells is filled with basecourse and compacted as
needed to support surface loads. More geotextile fabric is placed over the top of the cells. The top fill layers vary
based on the type of finished surface. For traditional pavement, more basecourse is placed and compacted followed
by asphalt or concrete. For permeable pavement systems, the permeable pavement base/subbase layers are placed
on top of the Silva Cells, followed by the PICP or other permeable pavement. A typical Silva Cell section is shown in
Figure 17.
Silva cells are considered applicable under a wide range of surfaces including parking areas, sidewalks, and
permeable pavements. They are not recommended for use under roadway drive lanes.
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Figure 17: Silva Cell – Typical Section
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4.6.1. Design Features
There are several factors to consider when designing Silva Cells for an urban street including the site’s size and
hydrology, the expected surface loading, proximity to roadway drive lanes, proximity to buildings, and the type of
vegetation being used. Key design considerations are discussed below.
Facility Sizing. Silva Cell sizing should follow the manufacturer’s recommendations based on the design rainfall event
to be treated. The volume of stormwater that requires treatment will determine the Silva Cell footprint and depth.
Silva Cells can be installed as a single layer of cells, or they can be stacked vertically to provide additional treatment
volume. They are available in three heights, which provides flexibility for both small and large sites.
Inlet Options. There are many options for directing stormwater into a Silva Cell system. When Silva Cells are installed
under permeable pavements such as PICP, the stormwater inflow is through the pavement surface. The PICP system
provides some pretreatment for pollutant removal and keeps trash and debris out of the Silva Cells. Figure 18 shows
a Silva Cell installation with PICP in Minneapolis, Minnesota. In this case, the footprint of the Silva Cells was
configured to match the visible footprint of the PICP.
Figure 18: Silva Cell and PICP in Minneapolis, MN

Photo Source: DeepRoot Techniques for Directing Stormwater into Silva Cells (Webinar)

June 2019

(Silva Cells) Page 32 of 81

Fairbanks Area Surface Transportation (FAST Planning)
Green Streets Plan
When Silva Cells are installed under impervious surfaces such as concrete and asphalt, water can enter the Silva
Cell via a curb inlet or a catch basin. (A curb inlet option is shown in Figure 17.) If needed, perforated distribution
piping can distribute stormwater from the inlet throughout the Silva Cell, as shown in Figure 17. Because
stormwater treatment is provided as the stormwater percolates through the engineered soil, stormwater should
enter the Silva Cell near the top of the cells and not at the bottom.
Infiltration, Subdrains, and Liners. Silva Cells can be installed with subdrains to limit the amount of infiltration that
occurs at the facility floor. They can also be lined to fully eliminate infiltration. In Fairbanks, subdrains are
recommended unless a site‐specific geotechnical investigation recommends otherwise. Additionally, the area under
the Silva Cells requires compaction to 95%, unless otherwise recommended by a geotechnical engineer. Because
most compacted soils do not readily infiltrate water, a subdrain is generally needed. A closed‐bottom or lined facility
should be used in sensitive locations where even small amounts of infiltration are not desired.
Silva Cell literature states that Silva Cells can generally be placed within 12 to 18 inches from building foundations,
but notes that a liner may be needed adjacent to the foundation to prevent water from moving into the foundation
area. A geotechnical engineer should be consulted prior to placing Silva Cells close to building foundations. For this
Plan, Silva Cells are generally proposed in locations that are at least 10 feet from adjacent structures.
High Flow Intake/Safe Overflow Feature. Silva Cells should be designed with a safe bypass or overflow device. When
Silva Cells are designed below impervious surfaces, the safe bypass can be part of the facility inlet design. For
example, if water is entering a Silva Cell via a catch basin, the catch basin could have a second outflow pipe set at a
higher elevation in the structure. The system could also be designed with a surface bypass in which case the catch
basin directing water to the Silva Cell will stop accepting water when the Silva Cell system is full, and water will
continue to flow downstream at the surface to the next intake structure. If a Silva Cell is accepting water from
permeable pavement, heavy flows can be designed to surface‐flow to a safe intake structure via surface grading. In
some cases, for either permeable or traditional pavements, the Silva Cell’s subdrain pipe can be designed to act as
the bypass mechanism.
Sidewalk Space. Where Silva Cells are incorporated into sidewalks, the tree grate portion of the Silva Cell is expected
to protrude into the sidewalk approximately 2 to 3 feet. Proposed sidewalk widths should accommodate ADA access
around the surface grate. For this reason, Silva Cells are only recommended in this Plan in locations where proposed
sidewalks are 8 feet wide or greater.
4.6.2. Vegetation
Trees that are expected to do well in Silva Cells in Fairbanks are generally limited to two types of paper birch, as
shown in Appendix B.

June 2019

(Silva Cells) Page 33 of 81

Fairbanks Area Surface Transportation (FAST Planning)
Green Streets Plan
Figure 19: Silva Cell on Cushman Street in Fairbanks

Photo Source: FAST Planning

4.6.3. Maintenance
Specific maintenance recommendations for Silva Cells are provided by the manufacturer and generally include
removing trash and debris from inlets, cleaning subdrains as needed, and pruning and caring for the trees. The
maintenance schedule should follow the manufacturer’s recommendations.

4.7. Tree Boxes
Tree boxes are a stormwater treatment and filtration tool that can be used in areas where there is not adequate
surface space for full bioretention facilities. Tree boxes are engineered planter boxes usually growing a single native
tree or shrub. The planter boxes are designed to capture and treat stormwater runoff from adjacent impervious
areas. The growing media in the planter box holds water, and the tree’s evapotranspiration processes use that
water to support the tree’s life while simultaneously providing stormwater filtration, pollutant removal, and a small
amount of volume reduction. Stormwater usually enters the tree box at the surface, through curb openings or curb
inlet boxes. Tree boxes can be configured with an open or closed bottom, depending on the application and
manufacturer. There are several manufacturers that offer tree boxes designed for stormwater management,
including Filterra by Contech and Storm Tree. A tree box typical section is shown in Figure 20.
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Figure 20: Tree Box – Typical Section
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4.7.1. Design Features
There are several factors to consider when designing tree boxes for an urban street including the site’s size and
hydrology, how many tree boxes the site can accommodate, and the type of tree selected.
Facility Sizing. Tree box sizing is highly dependent on the type of tree box being installed and the associated
manufacturer recommendations. Unlike traditional bioretention facilities, tree boxes are designed for heavier
stormwater loading because their maintenance procedures typically call for regular replacement of the mulch
and/or engineered soil inside the box. The amount of impervious surface that can be treated by each tree box varies
depending on the selected product, the design rain event, and the pollutant removal goals (if any).
Another factor in selecting facility size is the space needed to ensure health of the tree. The Northern Design Course
Manual, Chapter 4: Landscape Architecture recommends approximately 200 cubic feet of productive soil to support
a four‐inch tree. Soil configuration and depth help determine what soil is considered productive for tree growth,
and input from a landscape architect or an arborist may be beneficial.
Curbs and Curb Openings. Water is generally directed into tree boxes via a curb opening or curb inlet. These
openings can be traditional curb cuts or curb inlet boxes that open into the tree box instead of into a pipe. In some
cases, the inlet portion may be built into a premanufactured tree box system.
Infiltration, Subdrains, and Liners. Similar to other bioretention facilities, tree boxes can be installed with a subdrain
to limit the amount of infiltration that occurs at the facility floor. They can also be lined to fully eliminate infiltration.
In Fairbanks, subdrains are recommended for most locations. A closed‐bottom or lined facility should be used in
sensitive locations where even small amounts of infiltration are not desired.
High Flow Intake/Safe Overflow Feature. Also similar to other bioretention facilities, tree boxes should be designed
with a safe bypass or overflow device. This could be an intake structure (similar to a beehive inlet) in the tree box
that is connected to the subdrain or other storm drain pipe. In this case, the elevation of the intake would be set to
protect adjacent areas from unwanted ponding or flooding while still allowing regular flows to be treated by the
tree box. Alternatively, the overflow could be a surface bypass of the tree box inlet. In this case, when the tree box
becomes saturated or unable to accept more surface inflow, water would continue downstream to the next storm
drain inlet.
4.7.2. Vegetation
Vegetation that is expected to be successful in Tree Boxes in shown in Appendix B and is generally limited to paper
birch and red‐twig dogwood.
4.7.3. Maintenance
Specific maintenance recommendations for tree boxes vary based on the type of product designed or selected. Tree
box maintenance may be more involved than maintenance for other bioretention facilities due to the concentrated
inflow and higher sediment loading in a small treatment area. General maintenance activities include removing
trash and debris, replacing surface mulch and/or biofiltration media, pruning the vegetation, and ensuring that the
inlets are kept free from obstructions. The maintenance schedule should follow the manufacturer’s
recommendations.
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5. Site Recommendations
This Plan includes Green Infrastructure evaluation and recommendations for eight sites located in the Fairbanks
Metropolitan Planning Area. These sites were selected in cooperation with the FAST Planning Technical Committee,
based on a desire to incorporate Green Infrastructure into upcoming projects in the Metropolitan Transportation
Plan. The locations of the eight sites are shown in Figure 21.
As much as possible, the Green Infrastructure recommendations in the Plan were developed to provide flexibility
to accommodate a variety of potential street configurations that could occur during detailed design of the sites.
Additionally, this Green Streets Plan seeks to provide more than one Green Infrastructure option for each site
(where possible) to provide flexibility for constraints that may be encountered during design. These constraints
include soil characteristics, limited project budget, lack of space inside the ROW, limited maintenance resources,
etc. Constraints may result in incorporation of only one Green Infrastructure feature, or the location of features
may need to be intermittent along the corridor. The success of the Green Infrastructure facilities will not be
impacted by this approach as long as the facilities are sized appropriately.
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Figure 21: Sites Vicinity Map
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5.1. Data Sources and Limitations
Site recommendations discussed in this Plan were developed using available data for topography, existing street
configuration, and utility locations. Several of these data sources and their associated limitations are discussed
below.


Topography. Area topography was based on LIDAR information provided by the Fairbanks North Star
Borough (FNSB). This data generally provides one‐foot contours that cover the site locations discussed in
the Plan. However, due to the fairly flat nature of the Fairbanks area, this topography was not detailed
enough to delineate individual drainage basins for each site or, in many cases, to determine the surface
flow direction. In light of this, the recommendations in this Plan are presented generally with the intent
that they can be applied more specifically during a project design process that includes site‐specific survey
and a detailed area drainage design.



Storm Drain Mapping. The locations of storm drain pipes was based on mapping provided by the FNSB.
Some errors and connectivity issues are expected to exist in this mapping. The Fairbanks City Engineer
Robert Pristash provided corrections to mapping in some locations. The mapping does not include size or
depth of the storm drains. Mr. Pristash provided a general estimate that the storm drains may be buried at
the same depth as the diameter of the pipe if the pipe is greater than 12 inches, or at an average depth of
two feet. Available mapping information is provided in Appendix C.



Utility Locations. This Plan discusses the location of above‐ground utilities where they were visible based
on site observations or a Google Street View review of the sites. In most cases, the location of subsurface
utilities (other than storm drain) was not available for review. AWR requested Fairbanks area water and
sewer mapping from Utility Services of Alaska but did not receive this data. The North Pole Water and Sewer
Utility provided horizontal water and sewer mapping for that area. The data did not include utility depths.
In most cases, water and sewer lines are expected to be located deep enough that they would not be
impacted by Green Infrastructure facilities. However, utility conflicts may arise during detailed design.



Existing Streets. The features of the existing streets discussed in this Plan were based on combinations of
site visit observations, Google Street View review, aerial imagery (provided by the FNSB), and parcel
mapping (provided by the FNSB). The referenced ROW widths were generally determined by either
measuring the plan‐view distance of the ROW shown in the parcel mapping or by measuring the plan‐view
distance from the back of one sidewalk to the back of the opposite sidewalk, typically whichever was
greater.
Based on conversations with FAST Planning representatives, it is understood that snow is not stored along
streets in downtown Fairbanks, but is plowed to the edges and then hauled away.



Planned Improvements to Streets. Information regarding planned future improvements to the sites
discussed in this report were obtained from conversations with FAST Planning and from the descriptions
listed in the MTP. In cases where known improvements were not specific, the Plan assumes that future
improvements would focus on the overall FAST Planning goal of providing improved facilities for all users.

June 2019

Page 39 of 81

Fairbanks Area Surface Transportation (FAST Planning)
Green Streets Plan

5.2. Barnette Street — 1st Avenue to Airport Way (Fairbanks)
Barnette Street is a one‐way, southbound street that extends from Illinois Street to Airport Way. On the north side
of downtown Fairbanks, the two‐way, north‐south Illinois Street splits to form a couplet, and Barnette Street is the
southbound section of the couplet. The existing and proposed features of Barnette Street offer a lot of potential for
incorporation of Green Infrastructure facilities.
Figure 22: Barnette Street Looking South from 5th Avenue

Photo Source: Google Street View

5.2.1. Existing Features
ROW Width and Roadway Corridor. From 1st Avenue to 3rd Avenue, the Barnette Street ROW varies from
approximately 80 to 60 feet wide. There is a parking area at the corner of Barnette and 1st Avenue that appears to
be inside the ROW. South of 3rd Avenue, the ROW appears to be consistently 55 feet wide.
From 1st Avenue to 3rd Avenue, Barnette Street appears to have two southbound lanes. From 3rd Avenue to Airport
Way, there are four lanes that are approximately 11 feet wide. The roadway is bounded by a raised curb, and there
are sidewalks on both sides varying in width from 6 to 8 feet. There is on‐street parking on the east side of the street
in front of the State of Alaska building between 7th and 8th Avenues. The Barnette Street speed limit is posted as 30
mph with a reduction to 20 mph at select times between 8th Avenue and 10th Avenue for the school.
Area Land Use. From First Avenue to Airport Way, the area surrounding Barnette Street is primarily commercial
land use such as local businesses, education facilities, and off‐street parking areas. There is some residential land
use, generally toward the south end of the corridor between 8th Avenue and Airport Way. With large amounts of
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commercial land use, the area has a lot of impervious surfaces from the roadway, sidewalks, buildings, and parking
areas.
Drainage Features and Topography. Available storm drain mapping shows that there is a buried storm drain system
along Barnette Street. The system is discontinuous but appears to connect to other storm drains on adjacent streets
that direct water to the north, into the Chena River. Stormwater runoff is not currently treated, and any pollutants
contained in the stormwater are directed into the river. Area storm drain mapping is provided in Appendix C.
Based on available LIDAR data and interpretation of storm drain mapping, stormwater runoff appears to be flowing
to Barnette Street from portions of several side streets. Side street water enters the Barnette Street corridor either
as surface runoff or as subsurface flow via the storm drain network.
Utilities. The corridor has overhead lighting on the east side of the road north of 9th Avenue where it switches to
the west side. At intersections, there is lighting on all sides. The location of other utilities is not known.
5.2.2. Proposed Project Changes
Planned improvements to Barnette Street include reducing the drive lanes from four to two. Traffic would continue
to be one‐way to the south. On‐street parking at 7th Avenue is understood to be underutilized and would be
removed. The future project would also incorporate wider sidewalks, a southbound bike lane, signal modifications,
and street enhancements.
5.2.3. Green Infrastructure Opportunities
Barnette Street presents many opportunities for incorporation of Green Infrastructure. The reduction from 4 to 2
drive lanes leaves adequate space available for Green Infrastructure while still allowing for a bike lane and wider
sidewalks.
The specific roadway design features such as lane widths and sidewalk/pathway widths will likely be determined as
part of a future design, but the recommendations presented here are based on estimates and offer flexibility to
accommodate a variety of design options.
The Green Infrastructure features recommended for this corridor include bioretention on both sides of the road
and the option for Permeable Interlocking Concrete Pavement (PICP) sidewalks/pathways on both sides of the road
in most locations. These features are shown in Figure 23 and are discussed below.
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Figure 23: Barnette Street: 1st Avenue to Airport Way – Proposed Section Looking North
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In Figure 23, the bike lane is shown immediately adjacent to the drive lanes, as this allows it to double as a roadway
shoulder. However, these Green Infrastructure features will also work if the bike lane is separated from the drive
lanes by the bioretention area.
Figure 23 also shows how bioretention and PICP could interact if they are placed adjacent to one another. This
combination may help reduce the width of the bioretention area or allow the combined treatment facilities to
accept more water from adjacent areas. However, this type of configuration is not necessary. If traditional
impervious surfaces are used for the sidewalk/pathways, those surfaces can be designed to flow into the
bioretention planters.
Corridor Limitations. The designer should note that there is currently an active contaminated site at the southwest
corner of Barnette Street and 4th Avenue, based on data from the Alaska Department of Environmental
Conservation (ADEC) contaminated sites database. Caution should be used when designing stormwater treatment
facilities in this vicinity. Bioretention planters may require liners, and PICP may not be appropriate in this vicinity,
depending on the details associated with the contamination.
Bioretention Planters. Bioretention planters could be incorporated on both sides of the street for most of the
corridor length. In this configuration, a crowned roadway surface could be used and treatment for runoff from the
entire roadway surface could be provided. The planters could also be configured to accept surface water inflow
from adjacent properties and from side streets as needed based on a site grading and drainage plan.
In addition to stormwater treatment, the bioretention planters would provide some detention and reduce the
overall stormwater load on the existing storm drain system, which may be undersized.
During detailed design, constraints such as funding, utility conflicts, unique grading/drainage challenges, or
maintenance limitations may require bioretention planters to be limited to one side or to be incorporated only
along specific blocks. As long as the planter size is appropriate for the contributing drainage area, placing
bioretention only along select blocks or on one side of the road is not problematic. If bioretention is limited to only
one side of the road, the roadway surface could potentially be sloped to a single side (toward the bioretention area)
or runoff from one side could be directed into the treatment bed for adjacent PICP (discussed below). Alternatively,
Silva Cells or tree boxes could be incorporated periodically on the side opposite the planters to provide stormwater
treatment in select locations.
As noted above, the location of most utilities is not known. The bioretention design should consider the presence
of other utilities and a solid bottom or impermeable liner should be incorporated as needed.
PICP Sidewalks. PICP could be used for the sidewalks/pathways in most locations along this corridor. The exception
is locations where the sidewalk is within 10 feet of a building foundation, unless a geotechnical engineer determines
that this would not cause problems. Examination of aerial imagery shows buildings within 10 feet of the edge of the
sidewalk the locations listed below. These locations are also shown graphically in Appendix A.


The northwest corner of Barnette Street and 3rd Avenue



Both sides of Barnette Street between 3rd Avenue and 4th Avenue



The southeast corner of Barnette Street and 8th Avenue
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The PICP can be designed to accept water from adjacent areas, up to 5 times the PICP area. This is expected to be
advantageous as many areas adjacent to Barnette Street appear to be sloped toward the sidewalk. The PICP can
also be designed to accept piped inflow into the PICP treatment bed, which may be beneficial if bioretention is
limited to one side of the road and the roadway surface is still crowned.
The sidewalks could also combine PICP and traditional concrete. Figure 18 in Section 4.6 shows an example of PICP
used in combination with Silva Cells. This approach may be beneficial to limit project costs, to achieve a desired
aesthetic, or to provide separation from adjacent buildings in the locations discussed above.
Where PICP is placed adjacent to an open‐bottom bioretention area, those facilities may benefit from sharing
emergency overflow facilities as well as subdrains. This is shown in Figure 23.
The PICP shape and color can be selected to achieve the desired visual effect.

5.3. Lacey Street – 1st Avenue to 12th Avenue (Fairbanks)
Lacey Street is a two‐way, north‐south street that extends from Wendell Avenue to south of 12th Avenue. The
proposed project corridor includes nearly the entire length, from 1st Avenue to 12th Avenue.
Figure 24: Lacey Street Looking North from 7th Avenue

Photo Source: Google Street View

5.3.1. Existing Features
ROW Width and Roadway Corridor. The Lacey Street Corridor has a fairly narrow ROW at only 45 feet wide. There
is one travel lane in each direction, and the lane widths appear to be approximately 17 feet wide, including the
shoulder/gutter. The road is bound on both sides by a raised curb with a gutter for stormwater flow. There are
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sidewalks on both sides of the street located at the back of curb. The sidewalk widths vary from 6 to 8 feet at the
north end of the corridor to only 4 to 5 feet at the south end of the corridor. The Lacey Street speed limit is posted
as 25 mph.
Area Land Use. From 1st Avenue to 6th Avenue, the area surrounding Lacey Street corridor is primarily commercial
land use comprised of a mix of local businesses, office buildings, parking facilities, and a bus stop at 2nd Avenue.
South of 6th Avenue, the surrounding land use is a mix of commercial and residential. Throughout the corridor,
building structures are frequently located immediately adjacent to the sidewalk, particularly on the east side of the
road. The area has a lot of impervious surface from the roadway, sidewalks, buildings, and parking areas.
Drainage Features and Topography. Storm drain mapping shows that there is a buried storm drain system along
Lacey Street north of 6th Avenue. This system appears to be collecting water from Lacey Street and from the
intersecting side streets, primarily to the west of Lacey Street. Side street water enters the Lacey Street corridor
either as surface runoff or as subsurface flow via the storm drain network. South of 6th Avenue, storm drain mapping
shows several storm drain systems that cross Lacey Street and appear to be directing surface water runoff to a main
on Noble Street. Inlet locations indicate that runoff from Lacey Street is directed into these crossing systems.
Stormwater runoff is not currently treated, and any pollutants contained in the stormwater are directed into the
Chena River via outfalls at the north end of Lacey Street and Noble Street. Storm drain mapping is provided in
Appendix C.
Utilities. The corridor has overhead lighting on both sides of the road north of 5th Avenue and overhead electric
with lighting on the west side south of 5th Avenue. At intersections, there is lighting on both sides. The location of
other utilities is not known.
5.3.2. Proposed Project Changes
Proposed improvements to Lacey Street would provide improved mobility for all users, including pedestrians and
cyclists, as well as visual enhancements of the corridor. This is expected to include wider sidewalks, installation of
a northbound bike lane, and installation of decorative landscape and lighting features.
5.3.3. Green Infrastructure Opportunities
The Lacey Street corridor is narrower than most other rights‐of‐way included in this Plan, so there is limited surface
space available for Green Infrastructure facilities. Green Infrastructure facilities on Lacey Street need to integrate
into the other planned improvements for the corridor. With this in mind, the Green Infrastructure features
proposed for this corridor include Silva Cells and PICP sidewalks on the west side of the road. A proposed
configuration for Lacey Street is shown in Figure 25.
This figure shows the drive lanes reduced to 12 feet wide, with a 2‐foot shoulder on the west side and a 5‐foot bike
lane on the east side. The proposed sidewalks are shown as 6 and 8 feet wide on the east and west sides,
respectively. The final roadway features will be determined as part of a future design, but Figure 25 shows a
potential configuration that would allow for some Green Infrastructure facilities.
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Figure 25: Lacey Street: 3rd Avenue to 12th Avenue – Proposed Section Looking North
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Corridor Limitations. The corridor shown in Figure 25 proposes an 8‐foot sidewalk on the west side of Lacey Street
to allow for incorporation of Silva Cells on the west side. Silva Cells are not as readily useable on the east side of
Lacey Street due to the close proximity of buildings to the sidewalks on this side. Green Infrastructure facilities
could potentially be incorporated in select locations, but there are fewer opportunities on this side of the street.
The close proximity of buildings to the street on the east side is shown in Figure 24 above and in Appendix A.
For the same reason, the proposed Green Infrastructure facilities are only applicable south of 3rd Avenue. North of
3rd Avenue, the narrow ROW combined with the close proximity of buildings on both sides of the street limits
incorporation of Green Infrastructure. Discussions with the FAST Planning team indicated the possibility of closing
Lacey Street to vehicular traffic between 1st Avenue and 3rd Avenue, similar to what is discussed for Turner Street
in Section 5.6 of this Plan. If this option is pursued, the closed portion of Lacey Street could provide multiple
opportunities for incorporation of Green Infrastructure facilities. Figure 26 shows the portion of Lacy Street north
of 3rd Avenue.
Figure 26: Lacey Street Looking South toward 3rd Avenue

Photo Source: Google Street View

Silva Cells in the Sidewalks. Silva Cells are an ideal Green Infrastructure feature for Lacey Street because they do
not require much surface space, they can provide significant stormwater treatment benefits, and they provide
aesthetic/landscape improvement to the corridor. The placement of the Silva Cells should be based on a detailed
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site grading and drainage plan that considers the size of each area draining to the Silva cell as well as the elevation
of the Lacey Street and side street storm drain systems. The storm drain systems are expected to be fairly shallow,
and each Silva Cell would need to be designed to ensure that water can enter and exit the facility via gravity flow.
If possible, the designer could consider sloping Lacey Street toward the west so that the Silva Cells can provide
stormwater treatment for runoff from the entire street surface. If this is not possible, water from the east side could
be captured and piped into the Silva Cells on the opposite side of the road, if grades allow.
Silva Cell placement should consider utility conflicts. As noted above, the location of most utilities is not known.
If during detailed design, utility conflicts or other site limitations make Silva Cells infeasible, Tree Boxes could be
used. Tree Boxes would have a smaller subsurface footprint but will likely be limited to a smaller contributing
drainage area. The design approach should be based on manufacturer sizing recommendations.
If unforeseen constraints make both Silva Cells and Tree Boxes difficult to accommodate, the project could look for
opportunities to install these or other Green Infrastructure Facilities on adjacent properties as part of a public‐
private partnership or in cooperation with other government agencies.
PICP Sidewalks. PICP could be used for the western sidewalk in most locations along this corridor. As discussed
above, PICP sidewalk is limited to the west side of the street in this Plan due to the proximity of building structures
to the sidewalk on the east side. On the west side of Lacey Street (south of 3rd Avenue), aerial imagery shows
buildings within 10 feet of the edge of the sidewalk at the locations listed below. These are also shown graphically
in Appendix A. PICP may not appropriate for these locations.


The northwest corner of Lacey Street and 8th Avenue



A small structure midway between 8th Avenue and 9th Avenue

The PICP can be designed to accept water from adjacent areas, up to 5 times the PICP area, which may be
advantageous when adjacent parcels are sloped toward the sidewalk.
PICP can be incorporated as a stand‐alone feature or in combination with the Silva Cells. When PICP is placed over
Silva Cells, the subgrade design should be modified to follow the Silva Cell manufacturer’s recommendations.
The sidewalks could also combine PICP and traditional concrete. Figure 18 in Section 4.6 shows an example of a
combined PICP/concrete sidewalk. This approach may be beneficial to limit project costs, to achieve a desired
aesthetic, or to provide separation from adjacent buildings in the locations discussed above.
The PICP shape and color can be selected to achieve the desired visual effect.

5.4. 5th Avenue – Barnette Street to Noble Street (Fairbanks)
5th Avenue is an east‐west corridor in downtown Fairbanks that extends from Lincoln Street on the west to the Clay
Street Cemetery on the east. The section of 5th Avenue from Barnette Street to Noble Street is in the heart of
downtown and is currently a one‐way street, with traffic heading west.
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Figure 27: 5th Avenue

Barnette to Cushman – Looking west toward Barnette

Cushman to Lacey – Looking east toward Lacey
Photo Source: Google Street View

Lacey to Noble – Looking east toward Noble
Photo Source: Google Street View
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5.4.1. Existing Features
ROW Width and Roadway Corridor. The ROW width and roadway features along 5th Avenue vary from block to
block, as described below. The speed limit on 5th Avenue does not appear to be posted within the project corridor
but is expected to be 25 to 30 mph based on surrounding area speed limits.


Barnette to Cushman. From Barnette Street to Cushman Street, the 5th Avenue corridor has two, westbound
lanes with on‐street parking available on both sides of the street. The drive lanes appear be approximately
12 feet wide with an additional 8 feet of parking on each side. There is an approximately 6‐foot wide
sidewalk on both sides of the street, located at the back of curb.



Cushman to Lacey. From Cushman Street to Lacey Street, the 5th Avenue ROW appears to narrow to 45 feet.
Traffic is still two lanes to the west, and on street parking is provided only on the north side of the road.
Sidewalks are located at the back of curb and appear to be 5‐6 feet wide.



Lacey to Noble. From Lacey Street to Noble Street, the ROW width is estimated at 50 feet. Traffic is two
lanes to the west. There are sidewalks on both sides of the street located at the back of curb, and the
sidewalk width varies from 5‐6 feet. There is on‐street parking on both sides of the road.

Area Land Use. The entire 5th Avenue corridor from Barnette to Noble is surrounded by commercial land use which
is a mix of businesses, education facilities, a bus stop, and parking facilities. Sadler’s Furniture is located on the
south side of 5th Avenue between Barnette Street and Cushman Street, and the Sadler’s facilities (building and
parking) span the block along Cushman Street between 5th and 7th Avenues. The bus stop located at the southeast
corner of 5th and Cushman has incorporated trees and landscaping near the roadway, and there are a few trees
located near the Noble Street intersection. The rest of the surrounding area is primarily impervious surface without
vegetation or landscaping present. Many building structures are located immediately adjacent to the sidewalk.
Drainage Features and Topography. There is not a continuous drain system on 5th Avenue. Stormwater runoff
appears to generally be collected in inlets and directed to storm drains on adjacent streets. There are no known
stormwater treatment facilities, and stormwater is directed into the Chena River via storm drain outfalls to the
north. Area storm drain mapping is provided in Appendix C and specific drainage features of each block are
described below.


Barnette to Cushman. Stormwater runoff from the western half of this block appears to be directed to the
storm drain system on Barnette Street via a combination of surface flow and subsurface pipe. Runoff from
the eastern half of the block is collected in inlets and directed to the storm drain system on 4th Avenue,
either via a pipe in the Turner Street ROW or a pipe in Cushman Street.



Cushman to Lacey. Near the Cushman Street intersection, runoff from 5th Avenue appears to be directed
toward Cushman via surface flow. For the rest of this block runoff appears to be collected in inlets on 5th
Avenue and directed toward Lacey Street via a storm drain pipe.



Lacey to Noble. This short section of road does not have subsurface storm drain, and stormwater runoff is
expected to be directed to inlets at the Lacey Street and Noble Street intersections.
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Utilities. From Barnette Street to Noble Street, the 5th Avenue corridor has overhead lighting on the south side of
the road. The lighting switches to the north side east of Cushman, and at intersections lighting is on both sides.
There are periodic sections of overhead lines (presumed to be electric) connected to various buildings. The location
of other utilities is not known.
5.4.2. Proposed Project Changes
Proposed improvements to 5th Avenue would provide improved facilities for all users, including improved drainage,
ADA compliant pedestrian facilities, shoulders to accommodate bicyclists and temporary snow storage, utility
relocates and improvements (as needed), installation of wayfinding and bicycle route signs, and the addition of
landscaping.
Discussion with FAST Planning indicated that the eastern segments of the corridor, from Cushman to Noble, may
potentially be reduced from two lanes to one lane. Additionally, the parking from Barnette to Cushman is
understood to be unnecessary, as parking is available at Sadler’s. The parking from Lacey to Noble is used more
frequently but could potentially be reduced to one side of the street to accommodate other corridor facilities.
5.4.3. Green Infrastructure Opportunities
The changes planned to this corridor such as reducing driving lanes and omitting sections of on‐street parking
provide opportunity for several types of Green Infrastructure facilities to be incorporated. In several locations,
buildings are located immediately at the back of the existing sidewalk, and Green Infrastructure recommendations
have been tailored to that constraint. Green Infrastructure recommendations for each street segment are discussed
separately below and are illustrated in Figures 28 through 30.
Barnette to Cushman. The Green Infrastructure facilities for this section were based on maintaining two lanes of
traffic that are 10 to 12 feet wide with 4‐foot shoulders on each side, removing the on‐street parking from both
sides of the street, and widening the sidewalks to 8 feet. In this configuration, the street could incorporate the
features discussed below and illustrated in Figure 28.


Bioretention Planters on both sides of the road, varying in width from 3 to 4 feet. The planters would be
configured to accept stormwater runoff from the street surface as well as from the sidewalks where PICP
sidewalks are not incorporated. With 8‐foot sidewalks, the planters would be at least 8 feet from building
foundations, which is expected to be acceptable. If a site‐specific geotechnical investigation indicates that
this is problematic, the planters could include solid bottoms to fully eliminate infiltration. Inclusion of
subdrains in the planters is recommended. The subdrains could connect to storm drain lines on either
Barnette, Cushman, or the Turner Street ROW. The elevation of the facility floor should be coordinated with
the elevation of the receiving storm drains, as needed.
If constraints during detailed design make incorporation of bioretention planters infeasible, the planters
could be replaced on either or both sides of the road with Silva Cells. Silva cells could be incorporated into
the sidewalk, and the cell placement should be designed to avoid placing the subsurface cells in close
proximity to building foundations. There would be room for incorporation of Silva Cells on the northwest
and southeast sections of this street segment, as these areas are adjacent to parking lots and not structures.
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Intermittent PICP sidewalk. Intermittent PICP could be incorporated into the sidewalks on both sides of 5th
Avenue. The PICP would need to be intermittent instead of continuous due to the proximity of buildings to
the sidewalk on the northeast and southwest sections of this street segment. Similar to other street
configurations discussed in this Plan, the PICP could also be incorporated into only a portion of the sidewalk
width, or it could include the entire sidewalk.

Cushman to Lacey. In this narrower street segment, the Green Infrastructure features are based on one 14‐foot
lane with 4‐foot shoulders on each side and 8‐ to 10‐foot sidewalks. The drive lane in this area was assumed to be
wider to provide more room for buses coming and going from the bus transit center at the corner of 5th and
Cushman. In this configuration, the Green Infrastructure features discussed below could be incorporated into the
streetscape. These are also shown in Figure 29.






Bioretention planters on the south side of the street, varying in width from four to six feet. Assuming a
traditional roadway crown, the planters would be designed to accept stormwater runoff from the south
side of the street as well as from the south sidewalk. If the roadway could be sloped to the south instead of
crowned, the planter could be designed to accept water from the entire street. Similar to the previous
street segment, subdrains are generally recommended, and the subdrains could be designed to discharge
to storm drain facilities along 5th Avenue, Cushman Street, or Lacey Street. Also similar to the previous street
segment, the planters could be replaced by periodic Silva Cells if surface space for a planter becomes
limited.
Intermittent PICP sidewalk. Intermittent PICP could be incorporated into the sidewalk on both sides of the
street. This would be especially advantageous on the north side if the roadway is crowned and no other
treatment facilities are incorporated on the north side. Both the north and south sides of the road have
buildings located at the back of the sidewalk for part of the block, and PICP should be avoided in those
locations.
Silva Cells on the north side of the street. Silva cells could be incorporated into the sidewalk design in
locations where there is adequate space from adjacent buildings. This is generally in front of the parking
areas on the west and far east portions of this street segment. The Silva Cells could be incorporated with or
without the PICP sidewalk and could be designed to provide treatment for water not directed into the
bioretention planters.

Note that the south side was selected for the bioretention planters because there is not adequate space for planters
on both sides of the road, and the north side currently has overhead lighting. However, the recommendations for
the north and south side of this street segment are generally interchangeable as long as appropriate separation
from foundations is maintained.
Lacey to Noble. The Green Infrastructure facilities for this section were based on a single lane of traffic that is 12 to
14 feet wide, eight feet of parking on the north side of the street, and 8‐ to 10‐foot sidewalks on both sides of the
street. In this configuration, the recommended Green Infrastructure features are the same as the recommendations
for the Cushman to Lacey segment. Although this ROW is 5 feet wider, the addition of an 8‐foot parking area leaves
nearly the same amount of room for Green Infrastructure facilities as the previous segment. This street segment is
shown in Figure 30.

June 2019

(5th Avenue) Page 52 of 81

Fairbanks Area Surface Transportation (FAST Planning)
Green Streets Plan
Figure 28: 5th Avenue: Barnette to Cushman – Proposed Section Looking East
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Figure 29: 5th Avenue: Cushman to Lacey – Proposed Section Looking East
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Figure 30: 5th Avenue: Lacey to Noble – Proposed Section Looking East
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5.5. 7th Avenue – Barnette Street to Noble Street (Fairbanks)
7th Avenue is an east‐west corridor in downtown Fairbanks that runs generally parallel to 5th Avenue. The street
extends from Bonnifield Street on the west to Clay Street on the east. This project is interested in 7th Avenue from
Barnette Street to Noble Street, which is in the heart of downtown and provides two‐way traffic.
Figure 31: 7th Avenue

Barnette to Cushman – Looking east toward Cushman
Photo Source: Google Street View

Cushman to Lacey – Looking east toward Lacey
Photo Source: Google Street View

Lacey to Noble – Looking east toward Noble
Photo Source: Google Street View
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5.5.1. Existing Features
ROW Width and Roadway Corridor. Similar to 5th Ave, the ROW width and roadway features along 7th Avenue vary
from block to block, as described below. The speed limit on 7th Avenue does not appear to be posted within the
project corridor but is expected to be 25 to 30 mph based on surrounding area speed limits.


Barnette to Cushman. From Barnette Street to Cushman Street, the 7th Avenue corridor provides one lane
of traffic in each direction, with an eastbound left‐turn lane at Cushman. The turn lane encompasses
approximately a third of the length of the block, approximately parallel to the Veteran’s Memorial Park.
The total roadway driving surface is about 45 feet wide, and the street varies from two lanes with parking
on both sides at the western portion of the block to three lanes with parking only on the south side in the
vicinity of the turn lane. The parking appears to be most utilized in the immediate vicinity of the State of
Alaska Fairbanks Regional Office Building near Barnette Street. There are sidewalks on both sides of the
road located at the back of the curb that vary generally from 5 to 6 feet.



Cushman to Lacey. From Cushman Street to Lacey Street, the 7th Avenue ROW appears to narrow to 40‐45
feet. There is still one lane of traffic in each direction. The eastbound lane is approximately 11‐12 feet wide,
and the westbound land is approximately 17 to 18 feet wide, providing some room for parking on the north
side of the street. Parking does not appear to be heavily utilized. There is a sidewalk on both sides of the
road. On the north side, the sidewalk varies from 4 to 6 feet wide and is located at the back of the curb. On
the south side, the sidewalk is generally 4 to 5 feet wide and varies from being located at the back of the
curb to being offset from the back of the curb by a one‐foot strip of grass.



Lacey to Noble. From Lacey Street to Noble Street, the ROW width is estimated at 50 feet. The eastbound
lane is approximately 12 to 13 feet wide, and the westbound lane is approximately 22 to 23 feet wide,
providing room for parking on the north side. Parking does not appear to be heavily utilized. Sidewalks are
located on both sides of the street. On the north side, the sidewalk is located at the back of curb, and on
the south side, the sidewalk is offset from the back of curb by a 4‐ to 5‐foot strip of grass.

Area Land Use. The project corridor is surrounded by primarily commercial land but does also include a few single‐
family residences, a multi‐family housing facility, and a large park. The commercial land use includes office space,
government buildings, various businesses, a church, and parking areas. The Sadler’s building and parking lot are
located on the north side of 7th Avenue between Barnette and Cushman. Though the corridor is still dominated by
impervious cover, there is notably more pervious cover along this street compared to other streets in this area. The
pervious cover is provided by residential lawns, landscaping around the State of Alaska Fairbanks Regional Office
Building, the Veteran’s Memorial Park, and an undeveloped area near Lacey Street. Many of the structures along
this corridor are not located immediately adjacent to the back of sidewalk.
Drainage Features and Topography. There is storm drain pipe along most of 7th Avenue. From Barnette Street to
Cushman Street, the storm drain piping on 7th Avenue appears to be part of a main line system that directs
stormwater to Wickersham Street and into the Chena River via an outfall at the end of Wickersham Street. From
Cushman Street to Noble Street, the stormwater is routed to the east, to the main line system on Noble Street and
into the Chena River at the north end of Noble Street. Treatment for stormwater is not provided. Available storm
drain mapping is provided in Appendix C.
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Utilities. There is generally overhead lighting on the south side of the street for the entire project corridor, and at
intersections there is lighting on both sides. East of Cushman, there is also overhead electric on the south side. The
location of other utilities is not known.
5.5.2. Proposed Project Changes
Plans for future improvements to 7th Avenue are generally not specific at this time, but may include adding bicycle
route signage or full bicycle boulevard upgrades. Discussion with FAST Planning indicated that much of the on‐street
parking could be eliminated, as it not heavily used. Parking for most businesses along the corridor is provided off‐
street. The parking near the State of Alaska building is generally the most utilized.
5.5.3. Green Infrastructure Opportunities
Without specific plans for changes to this corridor, the Green Infrastructure recommendations for 7th Avenue have
been developed based on estimates regarding the types of improvements that might be incorporated in the future.
This is generally based on planned improvements for other streets in the Downtown Fairbanks area and on the
overall FAST Planning goal of improving facilities for all users. Green Infrastructure recommendations for each street
segment are discussed separately below and illustrated in Figures 32 through 34.
Barnette to Cushman. The Green Infrastructure facilities for this section were based a roadway configuration that
maintains one lane of traffic in each direction, maintains an eastbound left turn lane, accommodates cyclists, and
provides some on‐street parking. Figure 32 shows a 12‐foot wide westbound lane with a 4‐foot shoulder, and a 14‐
foot wide eastbound lane to allow additional room for a shared bicycle lane since there is not a dedicated bike lane.
On street parking would be maintained on the south side of the street for the western half of the block and would
generally be eliminated where the turn lane starts. Eight‐ to ten‐ foot sidewalks are included on both sides of the
street. In this potential configuration, the street could incorporate the Green Infrastructure features discussed
below and illustrated in Figure 32.


Bioretention Planters on the south side of the road, generally about five feet wide. The planters would be
configured to accept stormwater runoff from the street surface as well as from the sidewalks where PICP
sidewalks are not incorporated. The planters could be designed to accept water from the entire contributing
roadway surface if the road is not crowned. Along this section of road, runoff from adjacent parcels may
be directed toward the street. The planters may also be able to accommodate treatment of additional
runoff from neighboring streets or adjacent properties, particularly since much of the area adjacent to the
sidewalk on the south side is pervious. Subdrains from the bioretention planter could connect to (or
potentially replace) the storm drain on 7th Avenue. The elevation of the facility floor should be coordinated
with the elevation of the receiving storm drains, as needed.
Where the turn lane starts, the on‐street parking could be eliminated to provide space for the bioretention
planters to continue adjacent to the Veteran’s Memorial Park area. However, if more space is needed for
the turn lane, the planters could be phased out along this section and/or Silva Cells could be incorporated.



PICP sidewalk. PICP could be incorporated along most of the length of the sidewalk on both sides of the
street, with two exceptions. First, there is one location near Barnette Street where a building corner is
within 10 feet from the back of the sidewalk and PICP is not recommended. Second, along the south side
of the street adjacent to Veteran’s Memorial Park, there is decorative landscaping immediately adjacent to
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the sidewalk. Organic material from that landscaping is apt to migrate onto the sidewalk, so PICP is not
recommended in that area, unless the adjacent landscaping could be vertically depressed and/or separated
from the sidewalk.
Similar to other street configurations discussed in this Plan, the PICP could be incorporated into only a
portion of the sidewalk width, or it could include the entire sidewalk. The PICP could be designed to accept
some run‐on from adjacent properties, as needed and where appropriate.


Silva Cells on the north side of the street. Silva cells could be incorporated into the sidewalk design on the
north side and could be placed to maximize treatment potential for runoff that is directed to the north side
of the street. The Silva Cells could be incorporated with or without the PICP sidewalk and could be designed
to provide treatment for both roadway runoff and run‐on from adjacent surfaces.

Cushman to Lacey. This narrow section of 7th Avenue has limited Green Infrastructure opportunities in its current
configuration. With only a 40‐foot ROW for most of this segment, accommodating two‐way traffic and non‐
motorized facilities requires utilization of the entire ROW width. The section shown in Figure 33 includes two, 12‐
foot lanes with 2‐foot shoulders and 6‐foot sidewalks on both sides, which totals 40 feet. With a 6‐foot sidewalk,
even Silva Cells may not be appropriate, as the tree grate on the surface would take up approximately 2‐3 feet. This
does not leave a remaining sidewalk width of 5 feet for ADA compliance. Unless additional ROW is acquired, the
Green Infrastructure recommendation for this block of is limited to intermittent PICP sidewalks. Intermittent PICP
should avoid locations where buildings are located within 10 feet of the back of sidewalk.
Lacey to Noble. The Green Infrastructure facilities for this section were based on a roadway configuration that
maintains one lane of traffic in each direction and accommodates cyclists. Figure 34 shows 12‐foot lanes with a 4‐
foot shoulder on the westbound lane and a 5‐foot bike lane adjacent to the eastbound lane. On‐street parking
would be eliminated. Eight‐ to nine‐foot sidewalks are included on both sides of the street. In this configuration,
the street could incorporate the Green Infrastructure features discussed below and illustrated in Figure 34.


Silva Cells on both sides of the street. Silva Cells are recommended for this segment due to the lack of
surface space for bioretention facilities and based on the more residential appearance of the existing
streetscape. Several trees are present in adjacent parcels, and the addition of strategically placed Silva Cells
is expected to enhance the overall appearance. At least one structure along this block is located within ten
feet of the back of sidewalk, so Silva Cell placement should avoid that location. The Silva Cell placement
should also be based on fine‐tuned localized drainage and visual preference. By incorporating Silva Cells on
both sides of the street, treatment should be able to be provided for the entire roadway using a traditional
crowned road. The Silva Cells could be incorporated with or without the PICP discussed below.
If desired, tree boxes could be substituted for Silva Cells along this block. Tree boxes will generally provide
treatment for lower volumes of stormwater, but lower volumes may be adequate for this short block.



PICP sidewalk. PICP could be incorporated along most of the length of the sidewalk on both sides of the
street, with the exception of one location on the north side where a structure is located within 10 feet of
the back of sidewalk. Similar to other street configurations discussed in this Plan, the PICP could also be
incorporated into only a portion of the sidewalk width, or it could include the entire sidewalk. (See Figure
18 in Section 4.6.) The PICP could be designed to accept some run‐on from adjacent properties, as needed
and where appropriate.
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Figure 32: 7th Avenue Section: Barnette to Cushman – Proposed Section Looking East

Figure 33: 7th Avenue Section: Cushman to Lacey – Proposed Section Looking East
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Figure 34: 7th Avenue Section: Lacey to Noble – Proposed Section Looking East
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5.6. Turner Street – 2nd Avenue to 5th Avenue (Fairbanks)
Turner Street is a short segment of north‐south alley in downtown Fairbanks that spans from 2nd Avenue to 5th
Avenue.
Figure 35: Turner Street

Looking South from 2nd Avenue
Photo Source: Google Street View

Looking South from 3rd Avenue
Photo Source: Google Street View

ROW Width and Corridor. The Turner Street ROW is currently used primarily for parking, and the block from 3rd
Avenue to 4th Avenue (adjacent to the Fairbanks Children’s Museum) is closed to traffic. The ROW width varies from
block to block. From 2nd Avenue to 3rd Avenue, the width is 50 feet. From 3rd Avenue to 4th Avenue, the width is 30
feet. From 4th Avenue to 5th Avenue, the ROW is an irregular shape with varying width. All three segments of the
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corridor are paved, and there are sidewalks on both sides of the road from 2nd Avenue to 3rd Avenue. Some
decorative landscape features are included in the blocks from 3rd Avenue to 5th Avenue.
Area Land Use. The Turner Street ROW is surrounded by commercial land use including parking lots, commercial
buildings, and adjacent streets. The surrounding area is almost entirely impervious cover, with the exception of
occasional landscape features.
Drainage Features and Topography. Storm drain mapping shows that there is a buried storm drain along the length
of the Turner Street ROW. This system appears to be collecting water from the Turner Street ROW, from some
adjacent properties, and from areas along 3rd Avenue and 5th Avenue. The Turner Street storm drain appears to
direct this water to storm drain pipes on 4th Avenue. From there, water is directed to Barnette Street and then to
an outfall into the Chena River to the north. Treatment for runoff is not provided. Area storm drain mapping is
provided in Appendix C.
Utilities. The corridor has periodic overhead lighting that varies in location. The location of other utilities is not
known.
5.6.1. Proposed Project Changes
Conversations with the FAST Planning team indicate that Turner Street is not needed for traffic circulation or parking
and that Turner Street could be closed off to vehicular traffic. This concept presents exciting opportunities for Green
Infrastructure incorporation.
5.6.2. Green Infrastructure Opportunities
If Turner Street is closed to traffic, there are many potential options for the new use of this space. The assumed
configuration in this Plan provides a community outdoor area, a bicycle and pedestrian corridor, and a location for
stormwater treatment through Green Infrastructure. This space could likely be configured to provide stormwater
treatment for local surface runoff and for piped inflow coming from 3rd Avenue and potentially from 5th Avenue.
Figure 36 shows a plan‐view concept for one way that the corridor could be converted to a “green alley.” The Green
Infrastructure features in this concept include a PICP plaza, a PICP walk/bike pathway, bioretention planters, and a
network of Silva Cells. The potential functions of these features are described below. These features could be
configured in many ways to accommodate other options for use of this space.
Silva Cells . Installation of Silva Cells could provide an opportunity to treat runoff from storm drains flowing into the
Turner Street ROW from 3rd Avenue. Due to the subsurface nature of these incoming flows, a Silva Cell network
along the east end of the corridor from 3rd Avenue to 4th Avenue could be used to provide subsurface treatment
and/or infiltration for incoming piped flows. Subdrains in the Silva Cells could outlet to the existing storm drain
system on 4th Avenue, as needed.
PICP Plaza and Pathway. Two types/colors of PICP could be used to create a plaza surface and a contrasting walkway
that meanders through the corridor. The PICP would provide treatment for water that falls on the plaza/walkway
surfaces, as well as from run‐on from adjacent sidewalks and parking areas. The PICP could be incorporated with
the Silva Cells discussed above, as needed. If underlying soils are appropriate, infiltration into the subgrade could
be considered. If not, subdrains in the PICP subgrade could connect to existing storms drains on 4th Avenue and/or
5th Avenue.
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The pathway may need to be designed with the width and structural support to provide fire access into the alley,
depending on requirements from the local fire department.
Bioretention Planters. Bioretention planters could be incorporated into the landscape and configured to accept
stormwater from building roof drains or from concrete sidewalks. Or, if PICP is not incorporated, bioretention
planters could be designed to accept water from the plaza/pathway surfaces, if grades allow.
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Figure 36: Turner Street – Green Alley Plan View
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5.7. Lathrop Street – 2nd Avenue to Airport Way (Fairbanks)
Lathrop Street is a residential north‐south street that extends from 2nd Avenue to Airport Way, and continues
intermittently south of Airport Way. The proposed project corridor includes all of the street on the north side of
Airport Way.
Figure 37: Lathrop Street

2nd Avenue to 10th Avenue (Looking North) – Bidirectional Turn Lane
Photo Source: Google Street View

10th Avenue to Airport Way (Looking North) – On‐Street Parking
Photo Source: Google Street View

5.7.1. Existing Features
ROW Width and Roadway Corridor. The Lathrop Street ROW is estimated to be 50 feet, based on the assumption
that existing sidewalks are inside the ROW. Available parcel mapping shows the ROW width as notably narrower
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than this, with the sidewalks located on adjacent private parcels. If the ROW is not 50 feet, the Green Infrastructure
recommendations in this Plan may need to be altered.
From 2nd Avenue to 10th Avenue, the Lathrop Street corridor has three lanes—one travel lane in each direction and
a center bidirectional turn lane. The travel lanes are approximately 12 feet wide, and the center turn lane is
approximately 10 to 11 feet wide. There is curb and gutter on both sides, with sidewalk located at the back of the
curb. The sidewalk widths appear to vary from 5 to 6 feet. South of 10th Avenue, the bidirectional turn lane ends,
and the corridor has on‐street parking on the east side of the road. A 5‐ to 6‐foot sidewalk is maintained on both
sides of the road, and in some locations, there are a few inches of grass separating the sidewalk from the back of
curb. The posted speed limit along the corridor varies from 20 to 25 mph.
Area Land Use. The Lathrop Street corridor is surrounded by primarily single family or duplex residential land use.
There are some multi‐family residences at the north end of the corridor and some commercial development at the
south end, adjacent to Airport Way. There is a school located south of 10th Avenue. Buildings are offset from the
roadway by lawns and driveways. The residential nature of this neighborhood includes grassy lawns with trees and
shrubs, making the overall impervious cover of the area moderate. The impervious cover increases at the school, at
the multi‐family residential area, and at the commercial areas near Airport Way.
Drainage Features and Topography. Storm drain mapping shows that there is a buried storm drain system along
most portions of Lathrop Street. Adjacent properties are generally sloped toward the road. Runoff from the
roadway surface and from contributing adjacent properties is collected in inlets and directed into storm drain pipes
that discharge into the Chena River via an outfall to the north. Treatment for roadway runoff is not provided, but
some roof runoff is directed across lawns, providing some treatment and infiltration before runoff enters the storm
drain. Area storm drain mapping is provided in Appendix C.
Utilities. The corridor has overhead lighting and electric on the east side the street, with periodic crossing lines for
services. The location of other utilities is not known.
5.7.2. Proposed Project Changes
There are no specific planned improvements for Lathrop Street. With the fairly narrow ROW, the current roadway
and sidewalks are taking up the entire 50‐foot width. This Plan provides recommendations for Green Infrastructure
facilities based on the assumption that space is made available in the ROW by eliminating the bidirectional turn lane
and reducing the width available for on street parking at the southern end of the corridor.
5.7.3. Green Infrastructure Opportunities
If the Lathrop Street corridor could be reconfigured to eliminate the bidirectional turn lane on the north end and
reduce the width of the on‐street parking on the south end, this space could be used to incorporated Green
Infrastructure facilities. Because the corridor is an urban residential neighborhood, the primary recommended
Green Infrastructure facility is bioretention planters as shown in Figures 38 and 39.
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Figure 38: Lathrop Street: 2nd Avenue to 10th Avenue – Proposed Section Looking North

Figure 39: Lathrop Street: 10th Avenue to Airport Way – Proposed Section Looking North
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Bioretention Planters. From 2nd Avenue to 10th Avenue, bioretention planters could be incorporated on both sides
of the street, separating the sidewalks from the drive lanes. From 10th Avenue to Airport Way, planters would need
to be limited to the east side of the street to allow for on‐street parking. Placing the planters on the same side of
the street as the parking could maximize the treatment surface if the roadway is crowned at the center dividing
line, as shown in Figure 39.
Bioretention planters are recommended instead of swales in this location, due to the limited available ROW space.
In most locations along the Lathrop corridor, adjacent buildings are not located within ten feet of the ROW, so
infiltration into the native soils could be considered if soils are appropriate. If subdrains are included, the subdrains
could be routed to the subsurface storm drains along most of Lathrop.
Snow removal operations along Lathrop Street and along the adjacent sidewalk should be considered in design and
placement of the planters. Unlike the downtown areas, snow from Lathrop Street may not be hauled away and
could be stored within the ROW. If this is the case, snow from the roadway and sidewalk surfaces could potentially
be stored in the planter area, if necessary. Several bioretention areas in Anchorage are used for snow storage, but
the long‐term impact to facility performance and maintenance needs is not yet known. If snow storage in the
planters is not desirable, or if the planters themselves are problematic for snow removal operations, the planters
could be spaced intermittently such that areas between them could collect snow. This may be challenging given the
number of driveways along this corridor that would also impact snow plowing operations.
Other Options. If bioretention planters are determined to be infeasible or undesirable during detailed design, the
designer could look for locations to incorporate Silva Cells or tree boxes. Silva Cells and tree boxes in the sidewalks
are expected to require a wider sidewalk such that adequate ADA mobility is maintained in the locations of the tree
grates. There may be opportunities to reduce the drive lane widths at intersections and provide curb extensions
with wider sidewalks where these facilities could be installed.
PICP could also be considered for the sidewalks in this neighborhood, if desired. If PICP is incorporated, the designer
may want to consider routing runoff from the roadway surface into the PICP subgrade for treatment. Runoff from
adjacent properties onto the sidewalk would be largely from pervious surfaces, which minimizes the stormwater
treatment benefit of the PICP. Additionally, consideration should be given to the use of the sidewalks by cyclists, as
the PICP tends to provide a rougher ride. This can sometimes be minimized by reducing the width of the PICP joints.

5.8. Airport Way – University Avenue to the Steese Highway (Fairbanks)
Airport way is a primary east‐west highway that connects the Fairbanks International Airport to the greater
Fairbanks area. Airport Way extends from the airport to the Steese Highway. The section of interest from University
Avenue to the Steese Highway runs through the heart of Fairbanks and is a main east‐west route through town.
Along the section of interest, the highway is divided by a center median along most of its length with two lanes of
traffic in each direction.
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Figure 40: Airport Way Looking East from University Avenue

Photo Source: Google Street View

5.8.1. Existing Features
ROW Width and Roadway Corridor. Airport Way is a four‐lane highway with additional turn lanes provided at
intersections. The drive lanes are generally 12 to 14 feet wide with 10‐foot shoulders, and traffic is divided by a
raised median. The median is commonly 15 feet wide but narrows to about 3 feet near intersections. Frontage roads
are generally parallel to the main road and provide access to local businesses. Frontage roads are typically separated
from the main road by jersey barriers or chain link fencing. There are discontinuous sidewalks and pathways that
run alongside the frontage roads. The posted speed limit is 45 mph.
Area Land Use. The Airport Way corridor from University Avenue to the Steese Highway is surrounded by a mix of
commercial and residential land use. The commercial use includes a wide variety of local businesses, restaurants,
and large parking areas. Several developments are strip malls set back from the main road, with other stand‐alone
buildings closer to the road. There are some areas of undeveloped land covered in trees. In many locations, grassy
buffers are provided between businesses and the adjacent frontage road.
Drainage Features and Topography. Drainage from the Airport Way surface is either directed to adjacent curb and
gutter or to existing asphalt swales where curb and gutter are not present. From there, water is directed via surface
inlets into one of four separate storm drain systems that run along the corridor. Storm drain mapping shows that
existing storm drains generally run along the south side of the road and are eventually routed to discharge points
along the Chena River to the north. There are no known stormwater treatment facilities.
Utilities. The corridor has overhead lighting in the center median and additional lighting at intersections. The
location of other utilities is not known.

June 2019

(Airport Way) Page 70 of 81

Fairbanks Area Surface Transportation (FAST Planning)
Green Streets Plan
5.8.2. Proposed Project Changes
A Functional Features Analysis was recently completed for Airport Way with the goal of developing a long‐term
vision and plan to improve the function and aesthetics of Airport Way. Because this road typically provides a visitor’s
first look at Fairbanks, the community would like to improve the corridor to be more efficient and less unsightly.
The recommendations in the Functional Features Analysis are fairly broad, and include repurposing frontage roads
in some locations, enhancing medians, and improving area drainage.
5.8.3. Green Infrastructure Opportunities
The recommendations in this Plan have been developed to coincide with the overall recommendations and vision
for Airport Way presented in the Functional Features Analysis. However, it should be noted a more detailed analysis
will be required before major traffic reconfigurations of Airport Way can be considered. Because specific plans for
improvement of this corridor have not yet been developed, the recommendations discussed in this Plan are also
general and are intended to be applicable in multiple locations along the Airport Way corridor, based on how the
corridor is configured. The proposed Green Infrastructure features include bioretention swales in the medians and
traffic islands, PICP plaza areas, and combinations of these features in the repurposed frontage roads. These
concepts are discussed below and shown in Figures 41 and 42.
Bioretention Swales in Medians and Traffic Islands. The existing 15‐foot medians and the existing/proposed traffic
islands could provide an excellent opportunity for Green Infrastructure features. These areas could be configured
in several ways to accommodate potential roadway design variations and could be configured around the existing
lighting in the medians. Three options are discussed below.


Option 1 – Bioretention Swales in the median, accepting stormwater from Airport Way. In this scenario,
the Airport Way Medians would be depressed and reconfigured into bioretention swales, as shown in Figure
42. This option would provide the most stormwater benefit if the Airport Way cross slope could be reversed
such that the drive lanes would shed water toward the center median. In this configuration, stormwater
runoff from the Airport Way drive lanes would be directed toward the median and into the bioretention
swales via inlets or curb cuts. If full infiltration of this water is not feasible based on native soil conditions,
subdrains could be incorporated and could direct excess water to adjacent storm drain systems, generally
on the south side of the road. High flow bypass could also be incorporated that would direct heavy flows to
the nearby storm drain, as needed. Facility depth, subdrains, and bypass systems would need to be
designed based on the elevation of the downstream receiving system.



Option 2 – Silva Cells in the median, accepting stormwater from Airport Way. This scenario could be
considered if sloping the Airport Way surface toward the median is not feasible. In this case, water from
the Airport Way surface would continue to slope away from the medians and could be collected in inlets
on the outside of the drive lanes. Instead of directing stormwater immediately to a storm drain, water could
be piped from the inlets into the subsurface treatment layers of Silva Cells that are installed in the medians.
Similar to what is described for Option 1, subdrains and/or overflow pipes could be incorporated as needed
and as feasible based on the elevation of the adjacent storm drains.



Option 3 – Depressed, vegetated median, not accepting additional stormwater. In this scenario, the
median would be designed to provide stormwater treatment for water that falls on the median, but not for
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runoff from adjacent surfaces. This option provides the least stormwater benefit, but is still an improvement
over the existing raised medians that are shedding stormwater runoff to adjacent impervious areas. In this
configuration, the medians should be depressed and vegetated, similar to bioretention swales, except that
subdrains should not be required and ponding depths would likely not be needed.
Repurposed Frontage Road. The Airport Way Functional Features Analysis discusses the potential for four of the
existing frontage roads along Airport Way to be repurposed and used for pedestrian and bicycle facilities as well as
for landscaping and beautification features. The repurposed frontage roads would provide opportunity for
incorporation of several types of Green Infrastructure facilities including bioretention swales, PICP, and potentially
stormwater detention via open channels.
When frontage roads are repurposed, the proposed pathways would be buffered by green space that could readily
be converted to bioretention swales. These swales could potentially be designed to accept water from the adjacent
roadway surface, from adjacent parking lots, and/or from the pathway surface. If the pathway layouts are
configured such that the swale is continuous, these areas could also be designed as vegetated channels that treat
runoff from small rainfall events and safely convey flood flows into downstream receiving systems. The repurposed
frontage road concept is illustrated in Figure 41.
PICP Plaza Areas. In locations where plazas are desired such as at intersections and near gateways features, plaza
surfaces could potentially incorporate PICP. Specific design of the PICP would depend on location, the potential for
run‐on from adjacent surfaces, and the availability of downstream conveyance facilities. For small plaza areas that
are not immediately adjacent to building foundations, full infiltration under the PICP might be appropriate if
underlying soils are suitable.
Corridor Limitations. The designer should note that there are several contaminated sites along this section of Airport
Way, based on data from the ADEC contaminated sites database. Caution should be used when infiltrating
stormwater in these areas. Bioretention swales and vegetated swales may require liners, and PICP may not be
appropriate, depending on the details associated with the contamination.
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Figure 41: Airport Way University Avenue to Wilbur Street with Repurposed Frontage Road Detail
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Figure 42: Wilbur Street to Steese Highway with Vegetated Swale Median Detail
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5.9. East 5th Avenue – Santa Claus Lane to Saint Nicholas Drive (North Pole)
East 5th Avenue in North Pole is an east‐west roadway that extends from Santa Claus Lane to the Richardson
Highway. The proposed project corridor encompasses nearly the whole road, from Santa Claus Lane to Saint
Nicholas Drive.
Figure 43: East 5th Avenue (North Pole)

Urban Section – Santa Claus Lane to Davis Boulevard
Photo Source: Google Street View

Rural Section – Davis Boulevard to Saint Nicholas Drive
Photo Source: Google Street View
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5.9.1. Existing Features
ROW Width and Roadway Corridor. The East 5th Avenue corridor can generally be divided into two sections, as
shown in Figure 43. The western section, from Santa Claus Lane to Davis Boulevard is an urban street corridor with
a ROW width of 60 feet. However, only about 50 feet of that width is generally available for roadway features, as
the remaining 10 feet is used by adjacent parcels as lawns, driveways, or parking areas. The road has one lane of
traffic in each direction and provides about 16 feet on each side of the center line. This width includes the drive
lane and the shoulder, though the shoulder is generally not striped. There is a raised curb on both sides of the road,
and a separated 5‐foot, concrete sidewalk on the north side of the road. The sidewalk is offset from back of curb by
a grassy strip that is 5 to 7 feet wide. The posted speed limit varies from 20 to 25 mph.
The eastern section of the corridor, from Davis Boulevard to Saint Nicholas Drive is a generally a rural street corridor.
The roadway crosses Beaver Springs Creek and passes the Historic North Pole Park east of David Road. East of the
creek, the ROW widens to 100 feet. The roadway continues to provide one travel lane in each direction, with drive
lanes that are approximately 13 feet wide and unpaved shoulders. There is a separated, paved pathway on the
south side of the road that is approximately 7 feet wide. The pathway crosses to the north side at Beaver Springs
Creek and joins the sidewalk noted in the western section. The posted speed limit is 25 mph.
Area Land Use. The land use along East 5th Avenue is a mix of businesses, residences, park land, undeveloped land,
and churches. Buildings are generally set back from the roadway and adjacent surfaces are sloped toward the road.
There are many trees along the corridor located in yards, surrounding Beaver Springs Creek, and covering the
undeveloped land. The surrounding impervious cover is mixed with a substantial amount of pervious cover from
trees and grassy yards.
Drainage Features and Topography. Along the western section of the corridor, runoff from the roadway surface and
from adjacent properties is collected in the roadway gutter and generally directed to the east, toward Beaver
Springs Creek. At the creek crossing, inlets on each side of the road collect water and direct it into the creek via a
short segment of storm drain pipe. Runoff is not treated prior to entering the creek.
Along the eastern section of the corridor, runoff from the roadway surface and from adjacent properties is directed
into roadside ditches. These ditches appear to be generally sloped toward the west, toward the creek. Culverts are
provided under driveways to maintain flow paths. Some segments of the ditches may not have good connectivity,
and water may pool and infiltrate in these locations. The ditches are generally shallow with steep side slopes and
are vegetated with grass. Some stormwater treatment is expected to be provided as water flows through the
vegetation in the ditches.
Utilities. The corridor has overhead lighting on the south side of the road and a waterline that generally runs along
the north side of the road at an unknown depth. The location of other utilities is not known.
5.9.2. Proposed Project Changes
There are no specific planned improvements for East 5th Avenue, so this Plan assumes that the corridor would
remain generally the same with one lane of traffic in each direction, and an improved, separated sidewalk or
pathway on one side of the street.
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5.9.3. Green Infrastructure Opportunities
Without specific plans for changes to this corridor, the Green Infrastructure recommendations for East 5th Avenue
have been developed based on maintaining the same general roadway section and providing improved
pedestrian/bicycle facilities. This Plan assumes that the useable portion of the ROW will not be expanded from
existing conditions. The recommendations for each section of this street are provided below and shown in Figures
44 and 45. As shown in the figures, the sidewalk and pathway are widened to 8 and 10 feet respectively, and the
drive lanes are maintained close to the existing width at 14 feet with 2‐foot shoulders.
Western Section (Urban) – Bioretention Planters. On the western portion of East 5th Avenue, the usable ROW space
is approximately 50 feet, which provides some opportunity for Green Infrastructure facilities. Based on the urban
nature of this portion of the site, the recommendations include bioretention planters on both sides of the road,
spaced appropriately to accommodate driveways and side streets. The planters could be configured to accept runoff
from the roadway and sidewalk surfaces as well as from adjacent properties. These concepts are illustrated in Figure
44.
Planters may or may not require subdrains in this location. Adjacent structures are offset from the road far enough
that infiltration could be considered if the native soils are appropriate (except as noted in the corridor limitations
below). If subdrains are included in the planters, they could be routed to the west and discharged into Beaver
Springs Creek.
In this configuration, overflow for large storm events would be provided via flow along the curb line, in the same
way it’s being provided today. If the bioretention planters were to become saturated, water would bypass the
planters at the inlet and continue to flow to the east, toward the creek.
It is not known if snow is stored along the roadside or hauled away in this location. If snow is stored onsite, the
planters could be used for snow storage, though the long‐term impacts of this practice on facility maintenance
frequency and performance are not well documented. If the planters are problematic for snow removal/storage
operations, planters could potentially be spaced such that snow is plowed on either side of them, which may result
in untreated runoff from some portion of the roadway.
If ROW or utility conflicts are constraining during detailed design, planters could be reduced to one side of the street
or some areas of planters could be replaced with Silva Cells.
Eastern Section (Rural) – Vegetated Swales. Along the eastern section of East 5th Avenue, the useable ROW space
widens to about 70 feet. The entire ROW width is 100 feet, but outside of the currently used 70 feet, much of the
ROW is undisturbed trees, driveways, and parking areas. The unused ROW area is generally on the north side of the
street, as the pathway on the south side is constructed close to the southern edge of the ROW. With the current
roadway configuration, 70 feet provides great opportunities for incorporation of Green Infrastructure.
Because stormwater is already collected in roadside ditches along this stretch, the recommendations for this
segment of East 5th Avenue focus on enhancing the existing facilities to provide slower velocities and more
infiltration and filtration. This could be accomplished by reconstructing the existing ditches to be vegetated swales
and installing check dams, as needed, to maintain slow movement of water through the swale. This improvement
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would maintain the rural nature of the corridor while providing improved stormwater treatment and visual
enhancement. These concepts are illustrated in Figure 45.
The swales would provide treatment and conveyance for runoff from the roadway surface and for run‐on from
adjacent properties. Subdrains are optional and may not be necessary since the swales themselves are designed to
convey excess water downstream. Similar to the bioretention planters, snow could be stored in the swales as
needed.
Corridor Limitations. There is currently an open contaminated site on the far west end of this corridor, near what is
currently the State Farm building. In this vicinity, infiltration may not be desirable, and any Green Infrastructure
facilities may need to include an impermeable liner to eliminate infiltration.
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Figure 44: East 5th Avenue (North Pole) — Proposed Urban Cross Section Looking East
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Figure 45: East 5th Avenue (North Pole) – Proposed Rural Cross Section Looking East
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Appendix A: Buildings in Close Proximity to Sidewalks for Select Streets
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Appendix B: Vegetation for Green Infrastructure Facilities

Vegetation for Green Infrastructure in Fairbanks
Plant Type
Deciduous Trees

Bioretention
Planter

Bioretention
Swale

40‐50 Feet
50‐60 Feet
50‐60 Feet









Full
Full
Full
Full

30‐40 Feet
30‐40 Feet
50‐75 Feet
15‐50 Feet











Part/Full
Full
Full
Part/Full
Part
Part
Part/Full

5‐8 Feet
3‐4 Feet
8‐12 Feet
3‐4 Feet
5‐6 Feet
3‐5 Feet
4‐8 Feet

White
Yellow
Yellow
Pink
Yellow/ Green
White
White

















Part/Full
Shade/Part
Full
Full
Part/Full
Part/Full
Part/Full
Shade/Part
Part/Full
Part/Full
Shade

10‐30 Inches
8‐14 Inches
8‐16 Inches
24 Inches
18 Inches
14‐24 Inches
12‐24 Inches
30‐36 Inches
18‐30 Inches
3‐6 Inches
4‐12 Inches

Blue/White
Red
Green/Yellow
Magenta/Pink
Purple/Brown
Blue/Purple
Purple

























Alyeska Polargrass
Egan American Sloughgrass
Bluejoint Reedgrass
Bering Hairgrass 'Norcoast'
Red Fescue 'Arctared'

Part/Full
Part/Full
Part/Full
Part/Full
Part/Full

18 Inches
18‐24 Inches
24‐36 Inches
24 Inches
18 Inches













Water Sedge
Lyngby Sedge

Part/Full
Part/Full

6‐24 Inches
24‐60 Inches

Latin Name

Common Name

Sun

Height

Betula neoalaskana
Betula papyrifera
Populous tremuloides

Paper Birch
Paper Birch
Quaking Aspen

Full
Full
Full

Larix laricina
Larix siberica
Picea glauca
Picea mariana

Larch/ Tamarack
Siberian Larch
White Spruce
Black Spruce

Cornus sericea
Dasiphora fruiticosa
Eleagnus commutata
Rosa acicularis
Shepherdia canadensis
Vaccinium alaskaense
Viburnum edule

Red‐Twig Dogwood
Tundra Rose
Silverberry
Prickly Rose
Soapberry
Lingonberry
Highbush Cranberry

Aconitum delphinifolium
Aquilegia formosa
Castilleja caudata
Chamerion latifolium
Frittilaria camschatcensis
Geranium erianthum
Iris setosa
Matteuccia struthiopteris
Mertensia paniculata
Polemonium acutiflorum
Viola spp

Northern Monkshood
Columbine
Indian Paintbrush
Dwarf Fireweed
Chocolate Lily
Northern Geranium
Alaska Wild Iris
Ostrich Fern
Bluebells
Jacob's Ladder
Violet

Arctagrostis latifolia
Beckmannia syzigachne
Calamagrostis canadensis
Deschampsia caespitosa
Festuca rubra 'Arctared'
Caryx aquatilis
Caryx lyngbyaiei

Bloom Color

Winter Interest

Silva Cell

Tree Box







Vegetated
Swale

Evergreen Trees

Evergreen
Evergreen

Deciduous Shrubs
Red twigs



Perennials

Blue/Purple
Blue
Purple




Grasses






Sedges



Appropriate for Indicated Green Infrastructure Facility

Notes
1. *A four‐inch diameter at breast height (DBH) tree requires approximately 200 cubic feet of productive soil to support biological needs for growth.
Therefore, use of trees in green infrastructure facilities with limited soil volume should be considered on a case by case basis.
2. Sight distance triangles at vehicle intersections should be considered when planning/ locating trees and shrubs to ensure views for safe driving are not impeded by plant material.
Additionally, plant material should be maintained/ pruned to prevent encroachment into sight distance triangles as plant material matures.
Sources
Green Infrastructure Project Guide for Fairbanks, Alaska, January 2015 3rd Edition
Cold Climate Housing Research Center (CCHRC) Rain Garden for Your Home
ADF&G Streambank Revegetation and Protection: A Guide for Alaska ‐‐ (www.adfg.alaska.gov/index.cfm?adfg=streambankprotection.main)
Alaska Plant Materials Center ‐‐ (www. Plants.alaska.gov)
AKDOT&PF Alaska Seed Mix Design Guide
Georgeson Botanical Garden Note 2
* Excerpt from Northern Building Design Course Chapter 4, Site Development and Planning: Landscape Architecture
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Appendix C: FNSB Storm Drain Mapping
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Note: The storm drain mapping shown
was obtained from the Fairbanks North
Star Borough and updated based on
coordination with the City of Fairbanks.
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