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INTRODUCTION
Juneau, Alaska is located on the Southeast panhandle of Alaska, approximately 700 miles
southeast of Anchorage and 950 miles north of Seattle. The community of Juneau is nestled
between the Gastineau Channel and mountainous terrain. In Juneau, mining and urban
development have had the greatest impacts to watershed health. Originally the territory of the
Auk Tlingit Tribe, American settlement of Juneau began in 1880 after the discovery of placer
gold deposits in the Gold Creek and Silverbow Basins. Active mining and settlements also
occurred in the Lemon Creek Valley and in Douglas in the 1880s, and Douglas particularly
thrived around the Treadwell Mine. Juneau’s gold rush lasted until the 1940s, after which the
town switched to other industries such as fishing, canneries, transportation and trading services
and timber. Urban development accelerated throughout Juneau in the 1950s and 1960s. Gravel
mining operations, including in-stream gravel mining, supported this growth.
With urban development came the loss of wetlands and riparian habitat, channel disturbance,
degradation of water quality, and alteration of surface and ground water hydrology. Since the
1970s, considerable effort and funding have been directed toward improving aquatic and
riparian habitats in Juneau. However, few projects were consistently monitored to evaluate
whether projects were successful. In 2010, the JWP partnered with the U.S. Fish and Wildlife
Service to inventory and assess past habitat restoration and enhancement projects
implemented within the City and Borough of Juneau (CBJ) road system. We found that several
restoration and enhancement project failures in Juneau are due to inadequate pre-project
planning, including project selection, choice of methods, and lack of project monitoring. Many
project failures appear to be the result of poor project choice and demonstrate a lack of
understanding of hydrologic or biologic processes in design.
In 2012, the JWP received grant funding through the Coastal Impact Assistance Program (CIAP)
to identify restoration, enhancement and mitigation opportunities in Juneau’s road-accessible
watersheds. The purpose of this project is to create a comprehensive catalogue of projects that
will protect or improve local water quality, fish populations, fish passage, and aquatic and
riparian habitats in road-accessible sites within Juneau watersheds that have the highest
potential for restoration opportunities. By compiling this catalog of projects, we hope to avoid
project failures by providing an appropriate selection of projects and suggested methods.
There were four components to this project:



a literature review;
field assessments of priority streams;




a comprehensive list and interactive map of identified restoration, enhancement, and
mitigation measures; and
conceptual designs for priority projects

Each component is addressed in separate volumes of this document. This volume presents the
comprehensive list of identified restoration, enhancement, and mitigation measures, and the
conceptual designs for the priority projects. Volume I provides the literature review and
Volume II provides the field assessments conducted for select watersheds.
Though all of Juneau’s road-accessible watersheds are potentially vulnerable to impacts from
future development, many of these watersheds are currently considered to be in relatively
pristine condition, and particularly those located the furthest from populated areas. The
watersheds within the CBJ Urban Service Area Boundary (USAB) are urbanized and susceptible
to continuing development. These watersheds have the highest potential for restoration,
enhancement and mitigation opportunities and would benefit most from such measures. For
this reason, the JWP focused efforts on the watersheds within the USAB.
As a result of this project, the JWP was able to identify over 200 projects across 35 roadaccessible watersheds, and create four conceptual designs for projects plus two standard best
management practices (BMPs).
This is not intended to be a static document. The watershed priorities and recommendations
outlined in this document are intended to change over time as projects are implemented,
conditions in the watersheds change, and new information arises.

COMPREHENSIVE LIST AND INTERACTIVE MAP OF RESTORATION,
ENHANCEMENT AND MITIGATION OPPORTUNITIES
The intent of this comprehensive list is to provide a single source of identified restoration,
enhancement and mitigation needs for Juneau’s watersheds. The comprehensive list of
restoration, enhancement and mitigation project in Juneau is the product of the literature
review provided in Volume I and the field assessments provided in Volume II. Though the JWP
focused efforts on the watersheds within the City and Borough of Juneau (CBJ) Urban Service
Area Boundary (USAB), any restoration, enhancement and mitigation measures identified for
watersheds outside of the USAB were also cataloged.
The identified projects were entered into a Microsoft Excel spreadsheet. The spreadsheet is
organized by watershed and each project is given a project identifier. The information provided
in the spreadsheet includes the following:
Spreadsheet Tab
Project List

Column Heading
Watershed
ID
Action
Problem Addressed
Notes
Property Owner
Source

Latitude
Longitude
Sources

#
Source
Link

Description
Name of the Watershed
Project ID
Description of the Proposed Project
Description of the Problem Addressed
by the Project
Any Additional Notes about the Project
Property Owner (not all private owners
listed)
The number of the Source Document
Recommending the Project (see Sources
Tab information)
The GPS Coordinate for the Project’s
Latitude
The GPS Coordinate for the Project’s
Longitude
Source ID Number used in Project List
Tab
Source Citation
Link to the Source if Available on the
Internet

The comprehensive list includes both site specific and watershed-wide recommendations
identified during the literature review and field assessments.
An interactive online map of the cataloged restoration, enhancement and mitigation
opportunities was generated using Google Maps. However, only site specific recommendations
are included in the interactive map since these projects can be tied to a specific location for
which coordinates could be obtained. For waterbodies that were assessed in the field, project
locations were collected using a Garmin Rino 120 handheld GPS unit (see Volume II for more
details). Project locations for other sites were obtained from either the source

document/resource that identified the project, or using Google Earth. Photos of sites were
primarily obtained in the field using a Nikon Coolpix S3100 or from JWP’s archive. Pictures of
RED or GRAY culverts in need of replacement include photos from the Alaska Department of
Fish and Game website.
The comprehensive list is provided in Appendix A, and the interactive online map is available at:
http://www.juneauwatersheds.org/REM.html
JWP plans to update this list and map as projects are completed and new projects are
identified.

SELECTION OF PRIORITY PROJECTS FOR CONCEPTUAL DESIGN
JWP committed to developing conceptual designs for three to five priority projects. Many of the
restoration, enhancement and mitigation measures identified required little to no design
guidance to be implemented. Examples include conducting studies, providing educational or
public awareness opportunities, and installing garbage receptacles and disposable dog bag
dispensers. Such projects were not considered in the selection of projects for conceptual
design. The JWP selected projects based on the following considerations: 1) the priority of the
affected watershed; 2) the ecological benefit of the project; and 3) feasibility of project which
includes willing land-owners and availability of potential funding sources.
Four projects selected for conceptual design are site-specific projects in the Jordan Creek
watershed, which is an impaired anadromous waterbody located in the Mendenhall Valley. The
other two projects selected are area wide design guidance for best management practices
(BMPs) that can be implemented on multiple watersheds.
The following sections discuss each of the four projects and the basis for their selection. A
complete project synopsis and the project conceptual design are provided in Appendix B.

Jordan Creek Projects
Jordan Creek is an anadromous waterbody currently listed as impaired by the Alaska
Department of Environmental Conservation (DEC) due to non-attainment of water quality
standards for sediment, turbidity, dissolved oxygen and residues as a result of pollutant loading
from stormwater run-off. The lower portion of Jordan Creek, below Egan Drive, is more heavily
impacted and suffers from development that has contributed to a loss of riparian habitat and a
poor water quality.
A large number of restoration, enhancement and mitigation measures have been
recommended for lower Jordan Creek to help it recover from these impacts. Many of these
projects would be feasible to implement and would directly improve the conditions leading to
the watershed’s impairment. Due to Jordan Creek’s impaired status and its assumed potential
for recovery, it is a focal watershed for State resource agencies (see Volume I of this report) as
well as the local U.S. Fish and Wildlife Office. Due to this status, at least two potential funding
sources are available for projects on Jordan Creek: the Alaska Clean Water Actions Program and
the USFWS Partners for Fish and Wildlife Program. There is also the possibility of funding
through the USFWS Fish Passage Program, for projects that specifically address fish passage.
The Alaska Department of Fish and Game has also compiled a list of funding opportunities for
projects addressing fish habitat and water quality projects which is available online at:
http://www.adfg.alaska.gov/index.cfm?adfg=streambankprotection.funding

The JWP has submitted successful grant proposals to several of these programs, and will
continue to utilize these funding opportunities.
The biggest challenge in implementing projects on Jordan Creek is gaining landowner support
for projects recommended on their property. All but one of the projects selected currently have
landowner support. There is also the challenge of gaining support from adjacent landowners,
which is still necessary for some of these projects as well. However, for reasons discussed here,
the JWP has elected to complete conceptual designs for the following projects:
Edward K Thomas Bldg. Stormwater Treatment

The proposed Edward K Thomas Bldg. Stormwater Treatment project is a rain garden/bioswale
that would treat the stormwater discharge from an adjacent parking lot entering Jordan Creek.
Though a small project, it will directly address an untreated discharge into the stream. In
addition, it is located immediately upstream from the S. Jordan Ave. Stormwater Treatment
project (discussed next) and is anticipated to cumulatively improve water quality in the lower
reaches of the stream once both projects are implemented. This was determined to be a
priority for conceptual design because the JWP was able to quickly gain land-owner support,
develop a concept and submit the project for funding consideration.
Project Highlights:

The project is located on property owned by the Central Council of Tlingit and Haida Indian
Tribes of Alaska (CCTHITA), who gave support for the project and partnered with the JWP and
the Southeast Alaska Watershed Coalition (SAWC) to seek funding to construct the project.
Grant applications were submitted to the Alaska Clean Water Actions program, because Jordan
Creek is on the ACWA priority list, and to the National Fish and Wildlife Foundation/Wells Fargo
program. The grant proposal also included installing cedar split rail fencing and concrete
barriers to minimize snow being plowed directly into the stream. Surprisingly, the project was
funded by both grant programs and was constructed in October 2015.
S. Jordan Ave. Stormwater Treatment

The proposed S. Jordan Ave. Stormwater Treatment project is a constructed wetland that
would treat the stormwater discharge from the largest contributing area within the lower
Jordan Creek watershed. This is anticipated to greatly improve water quality in the lower
reaches of the stream. In conjunction with the Jordan Creek Green Belt Enhancement
(discussed next), the riparian habitat conditions would also be improved through planting of
native vegetation and control of the reed canary grass infestation throughout the Greenbelt.
The project is located on property owned by the City and Borough of Juneau (CBJ) that is
currently managed as a greenbelt to protect a portion of lower Jordan Creek in a heavily
developed area. The adjacent landowners include the Juneau International Airport to the

South, the Extended Stay Hotel (BRE/ESA Alaska LLC) to the west, R&S Construction LLC to the
Northwest and St. Vincent de Paul to the east. The CBJ Engineering Department and CBJ Parks
and Recreation have expressed support for the project as well as one of the adjacent
landowners, the St. Vincent de Paul Society. The other adjacent landowners have not yet been
contacted.
Due to the space requirements of a constructed wetland, the St. Vincent de Paul has verbally
given permission to allow the constructed wetland to encroach on their property, given that it
does not cause flooding or otherwise impact their property. In addition to the funding sources
previously discussed for Jordan Creek, there may be mitigation funding set aside from a
previous Juneau International Airport project to contribute to improvements within the
Greenbelt. The biggest challenges in implementing this project will be 1) the expense, and 2)
gaining support from the Airport management, since they have long expressed concerns about
enhancing this area in a manner that may attract birds to the vicinity of the airport.
However, it is a priority due to the current support level and the potential benefits to the
watershed. The conceptual design would give the JWP a point from which to start
conversations with landowners. In addition, discussions with US Fish and Wildlife Service
(USFWS), the CBJ, and the Alaska Department of Environmental Conservation (DEC), have
identified the need to have an overall management plan for the lower Jordan Creek watershed.
Again the conceptual design for this and the Jordan Creek Greenbelt Enhancement project
would help to begin conversations about how Jordan Creek should be managed and move
these complex, expensive projects forward.
Jordan Creek Greenbelt Enhancement

The proposed Jordan Creek Greenbelt Enhancement project is intended to augment the
parklike qualities of the greenbelt and improve riparian habitat throughout the area. The
Greenbelt was established to protect an undeveloped riparian area in the heavily developed
lower watershed and it is currently designated as a natural area park. However, the
community, in general, is not aware that the Jordan Creek Greenbelt is a park asset. Even the
CBJ Parks and Recreation Advisory Council did not realize that the greenbelt was part of the
park system. Due to the Greenbelt’s lack of amenities other than bridges and its location, those
that use it probably think it is an undeveloped commercial property. The neglect and lack of
awareness of this wonderful asset has contributed to ongoing problems that have impacts on
the creek. Therefore, the Greenbelt cannot serve its intended purpose.
The Greenbelt is used by people pass through the area to get to the airport, the Nugget Mall or
other nearby stores, or use the area to walk their dogs during work breaks. However, the
greenbelt is lacking garbage receptacles and disposable dog bad dispensers, which contributes
to potential pollutants in the stream. In addition, the bridges crossing the creek are in disrepair

which could encourage people to walk on the streambank and through the stream. The bridges
could also impact flow if they fall into the creek. The gravel pathway could also use regrading.
Perhaps this has encouraged the user-created trails that cut through the greenbelt, which
damages riparian vegetation and likely contributes to the spread of the invasive reed
canarygrass that is located throughout the site. Because the area has little oversight, this has
attracted homeless individuals who have made camps under the low-hanging branches of the
spruce trees, which contributes to the debris problems within the greenbelt.
This project is a priority because it has the potential to increase public awareness of the
Greenbelt and improve the riparian habitat conditions by providing certain amenities,
interpretive and regulatory signage, controlling the reed canary grass infestation, planting
native vegetation, improving pedestrian paths, and replacing the dilapidated bridges. This
project has support from the CBJ Parks and Recreation Advisory Council as well as an adjacent
property owner, the St. Paul Society. The St. Paul Society has expressed a willingness to enter
into an agreement (e.g. Memorandum of Understanding) with CBJ for maintaining any
improvements made in the Greenbelt, such as maintaining newly installed bridges. They will be
constructing a new senior housing unit adjacent to the Greenbelt and the St. Paul Society
believes that their residents would benefit greatly from having an improved park space.
N. Jordan Ave. Outfall Stormwater Treatment

The proposed North Jordan Avenue Outfall is a small project to cut back a stormwater outfall
pipe that extends about 30 feet and discharges directly into Jordan Creek and place a rock
outfall structure to help capture sediments. The riparian area will be revegetated with
emergent plants to also help retain sediment from entering the stream. It was selected for
conceptual design because it is a relatively easy and inexpensive project to implement. The
challenge with implementing this project will be gaining landowner support as well as
permitting, since construction will have to take place in the stream. This project is located on
property owned by the Jordan Creek Office Condominium Owners Association Inc. Mike Race of
Race Realty owns the property immediately across the stream to the south.
While this project has not been discussed with the landowner, the conceptual design will
provide a means to discuss the idea with the landowner. This will be particularly helpful in this
case, since the landowner is a condo association, which involves a wider audience than dealing
with a single person. A concept will be easier for a group of people to grasp and discuss. In
addition, the project is not expensive, which may help with getting it funded. The JWP has
implemented a streambank restoration project on the adjacent property owned by Mr. Race,
and he supports efforts in improving Jordan Creek, so the JWP anticipates that Mr. Race would
be supportive.

Best Management Practice Standard Design Guidances
These projects are not a site-specific design, but a standard design concept for implementing
Best Management Practices (BMPs). A standard BMP serves a particular function and usually
includes a description of its applicability, and is intended to be feasible for any site meeting
those specific criteria. The two standard BMP design concepts developed here are intended to
address two commonly recommended actions for Juneau watersheds. In general, the
techniques discussed here are considered easy and inexpensive to implement, and could be
employed by private individuals without much technical assistance. However, the JWP would
be willing to partner with interested landowners to solicit grant funding and provide labor to
implement such projects. Funding sources would include: Alaska Clean Water Actions Program,
possibly as a demonstration site, and the USFWS Partners for Fish and Wildlife Program. While
the JWP does not currently have a landowner interested in implementing these techniques on
their property, this guidance would provide a means to inform landowners about these
techniques and, perhaps, gain their support for a project on their property.
Snow Storage Site Best Management Practices

This is a standard design concept for implementing snow site operations and design Best
Management Practices (BMPs) on small (less than 3 acres), privately operated on-site snow
storage sites located adjacent to Juneau’s waterbodies. This would encompass many of the
sites identified as being problematic. Through the literature review as well as the field
assessments, snow storage sites situated adjacent to waterbodies have been identified as a
problem for several watersheds such as Jordan Creek, Duck Creek, East Creek, West Creek and
Vanderbilt Creek.
This BMP is a priority because meltwater discharges from snow storage sites contribute a
variety of pollutants to Juneau’s waterways, and several of the affected waterbodies are
currently listed as impaired by the Alaska Department of Environmental Conservation (DEC) and
are priorities for State resource agencies (see Volume I). In addition, the current snow storage
site BMP in the CBJ’s Manual of Stormwater Best Management Practices is lacking detailed
guidance on how to implement snow site operations and design BMPs in order to minimize
pollutants entering adjacent waterbodies and reduce impacts to riparian vegetation. A detailed
standard BMP for snow storage sites that is easy and cost-effective for private operators to
implement has the potential to benefit multiple watersheds throughout Juneau.
While no specific operator has expressed interest in implementing BMPs for their -snow storage
site, the CBJ has expressed interest in detailed snow storage site guidance. Though this
guidance is intended for on-site snow storage operation, since the CBJ permits/regulates offsite snow storage sites, it is possible that this may lead to improved BMP requirements for
permitted sites as well. Snow storage site BMPs range from relatively inexpensive to

moderately expensive. Therefore, the guidance provides a variety of options that can be
tailored to site-specific conditions and the budget of the operator.
Techniques for Vegetating Riprap

This is a standard design concept for vegetating existing and new riprap revetments with a
slope of 2:1 or flatter. This would encompass many of the sites identified as being problematic
on Juneau’s waterbodies. Through the literature review, vegetation techniques could be
employed on existing riprap revetments on the Mendenhall River and Lemon Creek. Lemon
Creek is currently listed as impaired by the Alaska Department of Environmental Conservation
(DEC) and are priorities for State resource agencies (see Volume I). However, it is possible that
other sites and watersheds could benefit from this guidance.
This BMP is a priority because riprap revetments provide little ecological benefits beyond the
potential for erosion protection, and vegetating these revetments will help to restore riparian
functions. In Juneau, many of the riprap revetments are located on private property, but there
is no guidance for landowners that explains the importance of vegetating riprap revetments
and how to establish vegetation on existing riprap protecting their property. A standard
guidance designed for toward private landowners implement has the potential to benefit
multiple watersheds throughout Juneau. In addition, specifications could be provided to
DOT&PF in order to encourage the agency to utilize these techniques when building riprap
revetments along streams in conjunction with bridges or other road infrastructure
improvement projects.

Existing Conceptual Designs
During the literature review, the JWP found existing documents with conceptual designs for
projects on the Mendenhall River and Montana Creek (see Volume I). In addition, the JWP also
was informed by US Fish and Wildlife Service of a conceptual design for the Fish Creek intertidal
area prepared by Richard Carstensen. The JWP would like to note these resources to ensure
that these conceptual projects are considered in the future for final design and
implementation. Interested parties should contact the JWP if they are interested in seeing
these documents.

Watershed
Fish Creek
Fish Creek

Fish Creek

ID

Action

FCR-1

In parking area, add signs to announce hunting and
dog closure

CBJ

12 58°19'52.31"N

134°35'40.86"W

FCR-2

Establish trails and fishing/observation platforms to
reduce bank erosion and wetland disturbance
Erosion, imapcted riparian habitat

CBJ

12, 17 58°19'57.61"N

134°35'50.55"W

12 58°19'53.30"N

134°35'50.43"W

Fish Creek

FCR-3

Fish Creek

FCR-4

Fill east pond/deep water ~3ft and create islands
with variety of elevation and vegetation types
Remove young growth/trees and revegetate with
meadow vegetation

Problem Addressed

CBJ

12, 17

CBJ

12. 17 58°19'48.20"N

Fish Creek

FCR-6

Fish Creek

FCR-7

Fish Creek
Jordan Creek

FCR-8

JCR-1

Re-establishment of riparian corridor behind Jordan
Creek Center and Lyle's Hardware
Impacted riparian habitat

JCR-2

Jordan Creek

JRC-3

Jordan Creek

JCR-4

Jordan Creek

JCR-5

Jordan Creek

JCR-6

Jordan Creek

JCR-7

Jordan Creek

JCR-8

Jordan Creek

JCR-9

Jordan Creek

JCR-10

Jordan Creek

JCR-11

Jordan Creek

JCR-12

Jordan Creek

JCR-13

Jordan Creek

JCR-14

Jordan Creek

JCR-15

Jordan Creek

JCR-16

Jordan Creek

JCR-17

Jordan Creek

JCR-18

Jordan Creek

JCR-19

Reroute the ditch located on the east side of the
creek channel immediately upstream of Yandukin
Drive to a 1,400-foot long grassy swale on the south
side of Yandukin Drive east of Crest Street. If
necessary, elevate the inlet of an existing catch
basin in the center of the swale to increase swale
capacity.
Enhance Jordan Creek Greenbelt by installing
educational signs, replacing dilapidated pedestrian
bridges, improving pedestrian trails, providing
disposable dog bags, and providing bear-proof
garbage cans.
Install barriers at 25ft set back between parking
areas and creek to discourage plowing snow into
creek (sev. Locations)
Address areas of bank erosion in lower Jordan Creek
adjacent to parking areas
Construct a vegetated filter strip on a portion of the
Airport Mall/CCTHITA gravel parking area to
encourage stormwater infiltration and trap
sediment and other pollutants before they reach
the stream.
Revegetate swale on north side of Extended Stay
Hotel and remove trailer stored in swale
Install check dams or biofiltration swale in ditch
where drainage from McDonalds garbage
compressor discharges
Work with McDonalds to ensure proper
maintenance of sump that receives fluids from
garbage compressor
Culvert behind Race Realty can be cut back to
discharge further from creek and small pond could
be establilshed
Provide bear proof garbage receptacles in
McDonald's and Breeze In parking lots
Stabilize ditch at Thunder Mtn Rd and Mendenhall
Loop Rd
Thin alder stands at Jordan Ave. bridge and plant
with spruce/cottonwood
Thin 2nd growth spruce in stream corridor between
Valley Blvd and Amalga, between channel and mtn.
Establish clean-up program to remove garbage and
debris
Construct an infiltration basin to reduce or eliminate
runoff into the stormwater system and capture
pollutants prior to stormwater entering the catch
basin located at the northeast corner of the Nugget
Mall parking.
Pave the remaining portion of the Airport
Mall/CCTHITA gravel parking area to eliminate
sediment sources.
Protect the wetlands on Airport Blvd. from
development through purchase or a conservation
easement.

Latitude

CBJ

FCR-5

Jordan Creek

Source #

Decreased use by waterfowl/birds

Fish Creek

The size of the retention basin on South Jordan Ave.
is not sufficient to capture sediment from the
volume of runoff in this stormwater system. To
enhance sediment capture, reduce runoff rates, and
improve the quality of water entering Jordan Creek
from this outfall, divert the ditch into a constructed
wetland in CBJ parkland on the south side of Teal
Street.

Property Owner

Decreased use by waterfowl/birds

Remove dike at west pond to restore tidal access
and deepen existing sloughs to promote
sedges.Grade high marsh/grass to low marsh/sedge
level adjacent to west pond.
Investigate if water withdrawals/diversions at
Cropley Lake impact fish habitat during winter
months
Eradicate reed canarygrass and other highly invasive
plant infestations
Plant native trees and shrubs on soil disposal site
next to parking area

Jordan Creek

Notes

Decreased use by waterfowl/birds, impacted
wetlands

Can use material to fill east pond

Fish habitat

5 58°15'50.59"N

Longitude

134°36'0.09"W

134°31'34.78"W

Loss of native plant communities

CBJ

J. Hudson

Create upland wildlife habitat

CBJ

J. Hudson 58°19'52.29"N

134°35'40.38"W

1 58°21'45.29"N

134°34'53.30"W

Private, Williamson

Water quality, impacted riparian habitat

CBJ

13 58°21'37.72"N

134°34'47.60"W

Water quality

CBJ/DOT ROW

13 58°21'31.13"N

134°34'29.11"W

Water quality

CBJ

13 58°21'36.69"N

134°34'46.30"W

CBJ/Mult. Private

13 58°21'43.77"N

134°34'52.16"W

CBJ/Mult. Private

13 58°21'43.77"N

134°34'52.16"W

CCTHITA

13 58°21'42.48"N

134°34'52.73"W

Mult. Private

13 58°21'41.02"N

134°34'56.93"W

Impacted riparian habitat, water quality

Section @ CCTHITA has buy-in from CCTHITA

Impacted riparian habitat

Water quality

Parking lot isn't graded to allow storm water flow into
drains ; has buy-in from CCTHITA

Water quality

Water quality

Check dams would slow flow and allow pollutants to settle DOT/CBJ ROW?

13 58°21'52.32"N

134°34'37.92"W

Water quality

Fluids from sump drain across parking lot, into ditch and
directly into creek

Private

13 58°21'52.65"N

134°34'35.72"W

Water quality, fish habitat

Private

13 58°21'50.85"N

134°34'49.77"W

Debris source

Private

1 58°21'50.90"N

134°34'38.25"W

Sedimentation and water quality

ROW/Private

Impacted riparian habitat

4 58°23'38.20"N

134°33'50.11"W

18 58°21'50.97"N

134°34'47.68"W

18 58°23'22.29"N

134°33'29.68"W

Riparian habitat enhancement

CBJ

Water quality, fish habitat

Various

Water Quality

Private

58°21'46.88"N

134°34'27.21"W

Water Quality

Private

58°21'42.17"N

134°34'55.82"W

58°21'35.80"N

134°34'16.67"W

Water quality, fish habitat

5

Jordan Creek

Jordan Creek

Jordan Creek

Jordan Creek

JCR-20

JCR-21

JCR-22

JCR-23

Jordan Creek

JCR-24

Jordan Creek

JCR-25

Jordan Creek

JCR-26

Jordan Creek

JCR-27

Jordan Creek
Vanderbilt Creek

JCR-28

Vanderbilt Creek

VCR-1

Vanderbilt Creek

VCR-2

Vanderbilt Creek

VCR-3

Vanderbilt Creek

VCR-4

Vanderbilt Creek

VCR-5

Vanderbilt Creek

VCR-6

Vanderbilt Creek

VCR-7

Vanderbilt Creek

VCR-8

Vanderbilt Creek

VCR-9

Vanderbilt Creek
Lemon Creek

VCR-10

Direct stormwater from ditches on the north end of
Alpine Ave. and the east end of Teal Street to
swalealong the south end of Alpine Ave.
Water quality

Public ROW, Private

58°21'36.51"N

134°34'36.11"W

Water Quality

Public ROW, Private

58°21'35.91"N

134°34'25.81"W

Water Quality

Private

58°21'44.56"N

134°34'27.04"W

Water Quality

Public ROW, Private

58°21'34.28"N

134°34'45.16"W

Water Quality
The hydrodynamic separator does not capture
suspended sediment. Inspect the hydrodynamic
separator two times per year and within 48 hours of
Water Quality
a major storm event.

Public ROW, Private

58°21'54.28"N

134°34'40.32"W

Public ROW, Private

58°21'46.89"N

134°34'50.17"W

Water Quality

Public ROW, Private

58°21'37.86"N

134°34'55.46"W

Water Quality

Private

58°21'35.74"N

134°34'26.42"W

Impacted riparian habitat

CBJ, Private

Sedimentation and water quality

DOT&PF ROW

2 58°21'5.47"N

134°29'29.40"W

Sedimentation and water quality

DOT&PF ROW

2 58°21'3.46"N

134°29'29.42"W

Debris source

CBJ, USFS

2 58°21'3.62"N

134°29'26.70"W

Water flow, sedimentation and fish passage

DOT&PF ROW, Private

2 58°21'3.18"N

134°29'29.48"W

Reconstruct a shallow swale along Crest Street
between Teal Street and Airport Blvd. since vehicle
use of the swale has destroyed vegetation,
disturbed soils, and created ponds of turbid water
which flows into this stormwater system. The new
vegetated swale could have steep banks to
discourage access by vehicles between Teal Street
and Airport Blvd.
Lower elevation of the swale located on the east
side of the Nugget Mall parking lot to increase
stormwater holding and infiltration capacity of the
grassy swale. If necessary, replace existing soil with
more permeable material to enhance infiltration.
Install a hydrodynamic separator between the last
two catch basins of Yandukin Dr. (located in a grass
covered area at the east edge of the parking lot) to
prevent transport of fine sediment, debris, and
petroleum hydrocarbons to Jordan Creek.
Install hydrodynamic separator at the downstream
end of the Trout St. ditch to capture petroleum
hydrocarbons, sediment, and debris.

Eliminate stormwater runoff to Jordan Creek from a
portion of West Yandukin Drive by constructing a
vegetated filter strip along the toe of an existing
grass-covered embankment, between the road and
the airport parking lot
Encourage property owners along Crest Street and
east Airport Blvd to pave gravel surfaces or convey
runoff away from catch basins into swales or
infiltration basins to reduce high turbidity runoff.
Control reed canary grass infestations on lower
Jordan Creek

Improve stormwater quality at Short Street grate
Improve stormwater quality at Glacier Hwy drainage
pipe
Provide bear proof garbage receptacles in at Lemon
Creek Trail
Replace culverts on Glacier Hwy. near north
entrance of Western Auto/Grant Plaza
Replace culverts on Lemon Creek Trail that are small
and/or perched
Redesign Lemon Creek Trail where it is a former
gravel road; gravel road acts as a dike, affecting
hydrology
Remove creosote bridges and abutments on Glacier
Hwy at Western Auto and Jerry's Meats
Replace culverts on Glacier Hwy. near mouth of
creek
Treat stormwater from industrial area routed along
Jenkins, Anka and Glacier Hwy
Replace ditch on west side of Glacier Hwy (between
Western Auto and Reliable Sheet Metal) with a
swale

13

Fish passage, habitat connectivity, trail washouts

CBJ Parks/Rec recommends to rehabilitate trail and
resolve access/parking issues

CBJ, USFS

2, 3 58°21'6.59"N

134°29'4.72"W

Habitat connectivity, water flow, trail washouts

CBJ Parks/Rec recommends to rehabilitate trail and
resolve access/parking issues

CBJ

2, 3 58°21'4.77"N

134°29'22.09"W

Water quality

DOT ROW? Private

2 58°21'1.39"N

134°29'30.32"W

Fish passage

DOT ROW

6 58°20'44.52"N

134°30'3.24"W

Sedimentation and water quality

Private

5 58°21'21.87"N

134°29'31.94"W

Sedimentation and water quality

DOT ROW

18 58°21'16.21"N

134°29'30.95"W

Debris source

CBJ

11 58°21'28.25"N

134°29'56.82"W

Lemon Creek

LCR-1

Lemon Creek

LCR-2

Provide bear proof garbage receptacles along new
bike/pedestrian path on north bank
Stabilize disturbed hillslopes and historic sidecast
areas adjacent to the access road in and below
gorge area

Sediment, water quality

Private/CBJ?

LCR-3

Identify, map, and control historic and recent gravel
mining sidecast areas and overburden storage sites Sediment, water quality

Private/CBJ?

11

LCR-4

Require mining operators to store sidecast and
overburden at least 25 ft away from the creek

Private

11 58°22'24.57"N

134°27'56.66"W

Lemon Creek

LCR-5

Improve rearing habitat in lower reaches by adding
woody debris, natural vegetation, and side channels Fish habitat

8 58°21'21.51"N

134°30'3.70"W

Lemon Creek

LCR-6

Lemon Creek
Lemon Creek

LCR-7
LCR-8

Stabilize eroding banks in lower reaches
Incorporate sediment and turbidity controls into
future stormwater systems
Improve haul road surface and embankments

LCR-9

Create small vegetated berm along the creekside
edge of road to direct run-off into catchment basins water quality

Lemon Creek

Lemon Creek

Lemon Creek

Sediment, water quality

Erosion, sediment, riparian habitat, water quality
Sediment, water quality
Sediment, water quality

8

Private, CBJ

11
11 58°21'50.86"N

134°28'42.74"W

Private, CBJ

11 58°22'6.06"N

134°28'44.28"W

Lemon Creek

LCR-10

Lemon Creek

LCR-11

Lemon Creek
Switzer Creek
Switzer Creek

LCR-12

Switzer Creek

SCR-2

Switzer Creek

SCR-3

Switzer Creek
Switzer Creek

Fish habitat

SCR-4
SCR-5

Remove sediment from ponds
Replace Switzer Loop Trail Wood Culverts with
footbridge
Restore meanders to channel between Glacier
Highway and Egan Drive
Relocate snow storage area to alternate location
away from the creek if possible. If not, implement
snow storage site BMPs
Remove old logging debris from creek

Switzer Creek
Switzer Creek
Switzer Creek
Peterson Hill/Casa del Sol

SCR-6
SCR-7
SCR-8

Treat stormwater from ditch discharging into creek
Remove garbage from riparian area
Remove abandoned pipe from watershed

Peterson Hill/Casa del Sol

PHCR-1

Peterson Hill/Casa del Sol

PHCR-2

Peterson Hill/Casa del Sol

PHCR-3

Peterson Hill/Casa del Sol

PHCR-4

Peterson Hill/Casa del Sol

PHCR-5

Peterson Hill/Casa del Sol

PHCR-6

Peterson Hill/Casa del Sol

PHCR-7

Peterson Hill/Casa del Sol

PHCR-8

Peterson Hill/Casa del Sol

PHCR-9

Peterson Hill/Casa del Sol
Duck Creek

PHCR-10

Duck Creek

DCR-1

Duck Creek

DCR-2

Provide pools in lower creek (downstream of
Cinema Dr.) for refuges during low flows
Replace culvert on East Fork at Nancy St. impeding
fish passage

Duck Creek

DCR-3

Create wetland at Allison Pond on the East Fork

Duck Creek

DCR-4

DCR-5

Duck Creek

SCR-1

Identify, map and rehabilitate/stabilize locations of
actively eroding banks, particularly in Hidden Valley
area
Erosion, sediment, riparian habitat, water quality
Maintain or re-establish riparian buffers, particularly
near critical habitat areas
Riparian habitat
Plant native vegetation, including trees, on bare
portions of riprap revetment above OHW
Riparian habitat

Duck Creek

DCR-6

Duck Creek
Duck Creek

DCR-7
DCR-8

Duck Creek

DCR-9

Duck Creek

DCR-10a

Duck Creek

DCR-10b

Duck Creek

DCR-11

Tributary culvert at Glacier Hwy - gradient may
impede fish passage
Replace culvert at Engineer's Cut Off - may impede
fish passage due to gradient (dam upstream of
culvert)
Wetland restoration at sewage sludge disposal area,
including potentially filling the ditches and dike
removal
Removal or control of orange hawkweed and reed
canary grass, particularly in lower watershed near
Indust. Blvd.
Provide pools in lower creek for rearing and refuges
during low flows
Provide spawning substrate in lower stream sections
adjacent to culverts
Remove/decommission iron pipe causing iron
flocculate
Remove culverts along Glacier Hwy. to the west of
Engineer's Cut Off intersection
Replace two undersized culverts on west fork
restricting channel
Implement storm water BMPs particularly in ditches
connected directly to stream

11 58°22'18.38"N

134°28'8.60"W

11
18 58°21'40.98"N

134°28'58.65"W

5
CBJ

18 58°21'48.12"N

134°29'37.46"W

Fish habitat

Opens up 700ft of habitat

Private

18 58°21'26.82"N

134°30'36.78"W

Water quality, impacted riparian habitat
Debris source, fish habitat enhancement

Private

21 58°21'48.02"N
21 58°21'48.12"N

134°29'38.16"W
134°29'37.46"W

Water quality
Water quality, debris source
Debris source

CBJ/Private
CBJ/Private
CBJ

21 58°21'47.08"N
21 58°21'46.81"N
21 58°21'49.91"N

134°29'35.41"W
134°29'31.88"W
134°29'32.54"W

Fish habitat connectivity

DOT ROW?

6 58°22'27.04"N

134°37'15.6"W

6 58°22'14.8"N

134°37'30.21"W

CBJ

9 58°22'2.52"N

134°36'42.32"W

Private, CBJ

9

Fish habitat connectivity

Water flow, water quality

Parcel 4B1700120

Habitat quality
Fish habitat as development increases in watershed

5

Fish habitat as development increases in watershed

5

Water quality

Stichert

Fish habitat connectivity

DOT&PF ROW

Fish habitat, hydrology

Pollard Construction

Water quality

Public ROW, Private

Stichert, 18
18 58°22'14.8"N

134°37'30.21"W

Stichert

Fish habitat

5 58°22'49.29"N

134°34'40.67"W

Fish habitat connectivity

6 58°22'30.93"N

134°34'42.38"W

Water quality and fish habitat

10 58°22'53.00"N

134°34'30.41"W

Preserve the Forest Service Pond on the East Fork

Water quality and fish habitat

10 58°22'24.01"N

134°34'49.39"W

Create emergent wetland downstream of Floyd
Dryden MS on the undeveloped parcels of CBJ land

Water quality - reduction of iron floc

CBJ

18 58°23'15.69"N

134°34'12.17"W

CBJ

18 58°23'33.32"N

134°34'10.06"W

FAA

58°21'44.96"N
18 58°22'36.65"N

134°35'13.70"W
134°34'39.14"W

23 58°22'9.18"N

134°35'16.02"W

23 58°22'32.6"N

134°34'46"W

Water Quality

23 58°23'1.19"N

134°34'38.12"W

Habitat quality

23 58°23'16.54"N

134°34'19.19"W

Water Quality

23 58°23'23.4"N

134°34'9.03"W

Water Quality

23 58°22'45.42"N

134°34'44.14"W

23 58°22'4.68"N

134°35'20.38"W

Water Quality

23 58°22'17.16"N

134°35'8.12"W

Fish passage, hydrology

14 58°24'50.03"N

134°32'43.9"W

Create wetland and natural area with trail to
connect pocket park at Mend. Blvd. to Taku Blvd.
Remove reed canary grass to north of airport
microwave radio corridor
Replace Cinema Drive Culvert
Determine if netting can be removed from bank
stabilization since it is exposed and loose, and
salmon appear to be getting caught
Locate snow storage area away from creek or
implement BMPs to limit stormwater entering the
creek
Locate snow storage area away from creek or
implement BMPs to limit stormwater entering the
creek
Control small infestation of Japanese knotweed
before it spreads

Duck Creek

DCR-12

Duck Creek

DCR-13a

Duck Creek

DCR-13b

Duck Creek
Steep Creek

DCR-13c

Reach of Duck Creek paralleling Mendenhall Loop
Rd. between El Camino and Glacier Valley Baptist
Church is located in a "ditch." Make agencies
(DOT&PF and CBJ) aware of this and encourage
conducting maintenance operations accordingly
During clean-up, remove debris in chronic problem
locations. E.g. along user created trails between
Cinema Dr. and trailer park.
During clean-up, remove debris in chronic problem
locations. E.g.Within wooded area alongside Glacier
Hwy.
During clean-up, remove debris in chronic problem
locations. E.g.Along multiuse path near commercial
area.

STCR-1

Replace culverts on Glacier Spur Rd crossing of
Steep Creek with bridge

Steep Creek
Mendenhall River

Fish passage

Private

Riparian Habitat, water quality, underutilized land
Habitat quality
Fish Passage

Part of requirement for variance that was not met

Fish Passage and Fish Habitat

Water Quality

Water Quality

Kodzoff acres site

A garbage can might be good for this area

Private, Kodzoff Acres

Mendenhall River

Mendenhall River

Mendenhall River

MRR-1

Provide for bank stabilization upstream of West
Mendenhall Valley Greenbelt/Brotherhood Park

Erosion, bank stabilization, riparian habitat

MRR-2a

Replace culverts on Mendenhall River tributary on
Mendenhall Riverside Trail impeding fish passage

Fish habitat connectivity

6 58°22'48.93"N

134°36'3.09"W

MRR-2b

Replace culverts on Mendenhall River tributary on
Mendenhall Riverside Trail impeding fish passage

Fish habitat connectivity

6 58°22'48.97"N

134°36'1.72"W

Mendenhall River

MRR-3

Mendenhall River

MRR-4a

Mendenhall River

MRR-4b

Mendenhall River

MRR-5

Mendenhall River
Auke Lake

MRR-6

Move Vintage Park trail outside of 25ft setback and
restore/protect vegetation within 50 ft setback
Improve riparian conditions on revetments by
vegetating riprap
Improve riparian conditions on revetments by
vegetating riprap
Acquire parcels to establish natural streamside
corridors rather than stabilizing continually with
riprap
Develop a standard vegetated riprap design for
homeowners experiencing severe erosion that
threatens infrastructure

Auke Lake

ALR-1

Auke Lake

ALR-2

Rehabilitate bank located along Glacier Hwy.
Install dog waste bag dispenser at Auke Lake
Wayside

Auke Lake

May be addressed via DOT project (MRP-1)

3

Impacted riparian habitat

Private

18

Impacted riparian habitat, Bank stabilization

Multiple Private

18 58°23'57.44"N

Impacted riparian habitat, Bank stabilization

Riparian habitat

134 35' 23.46"W

5

Erosion, bank stabilization, riparian habitat

Bank erosion, fish habitat

134°35'1.17"W

58 23' 2.45"N

J. Hudson
May be addressed via DOT projects (ALP1-2) - Habitat
Permit requires some improvements

DOT&PF ROW, DNR, CBJ

7 58°22'53.19"N

134°37'55.71"W

Water quality

DOT&PF ROW, DNR, CBJ

7 58°22'56.49"N

134°38'3.43"W

ALR-3

Improve Auke Lake Wayside to reduce sediment
transport (may include paving, installing BMPS)

Water quality

DOT&PF ROW, DNR, CBJ

7 58°22'56.49"N

134°38'3.43"W

ACR-1

Assess culvert at Glacier Hwy (ADF&G "Gray"
culvert) and replace if impeding fish passage

Fish passage

DOT&PF ROW, DNR, CBJ

6 58°22'55.95"N

134°38'14.82"W

LaCR-1

Rehabilitate bank on lower reaches, which were
channelized

Bank erosion, fish habitat

State, Private

7 58°23'34.85"N

134°37'56.55"W

Fish habitat/fish passage

CBJ, State

18

Fish habitat, bank stabilization

State, Private

22 58°23'31.91"N

134°37'57.36"W

Bank stabilization

State, Private

22 58°23'33.57"N

134°37'57.50"W

Auke Creek
Auke Creek
Lake Creek
Lake Creek

Lake Creek

LaCR-2

Lake Creek

LaCR-3

Lake Creek
UAJ Creek
UAJ Creek

LaCR-4

UAJ Creek
UAJ Creek

UCR-2
UCR-3

UAJ Creek

UCR-4

UAJ Creek
Lake Two Creek

UCR-5

UCR-1

Survey channel cross sections/profile to determine
whether streambed aggradation is related to
riparian development and hinders fish passage
Replace log with root wad, brush layer, or other
bioengineered streambank stabilization method
that can provide rearing habitat
Evaluate structural integrity of headwall and, if
unsound, determine a new solution to rehabilitate
streambank
Rehabilitate banks on main stem
Stormwater BMP at UAS Housing to treat run-off
into creek
Replace University Dr. culvert
Retrofit curb inlets with an inlet based treatment
system to reduce sediment, hydrocarbons, and litter
in the stream
Retrofit curb inlets with an inlet based treatment
system to reduce sediment, hydrocarbons, and litter
in the stream

Bank erosion, fish habitat

7

Prevent gravel bar formation that may be barriers to
fish passage during low flow
Fish habitat enhancement

5

Water quality
Fish passage

University
DOT ROW

7 58°23'36.2"N
6 58°23'30.98"N

134°38'22.12"W
134°38'10.94"W

Water quality

DOT ROW, University

22 58°23'36.67"N

134°38'11.21"W

Water quality

DOT ROW

22 58°23'35.46"N

134°38'11.72"W

5 58°23'37.06"N

134°37'32.37"W

Lake Two Creek

LTCR-1

Lake Two Creek

LTCR-2

Place boulders in stream at Back Loop culverts to
facilitate water flow
Assess spawning habitat to determine if it can be
improved

Lake Two Creek

LTCR-3

Place check dams or other BMP to control sediment
entering stream from the roadside ditch
Water quality, fish habitat

DOT&PF ROW

22 58°23'37.30"N

134°37'30.84"W

LTCR-4

Replace the double culverts under Back Loop Road
with a structure that fully spans the creek

Lake Two Creek
Montana Creek

DOT&PF ROW

22 58°23'37.51"N

134°37'32.26"W

Riprap abutments on a private bridge constrict flow;
water velocity barrier for fish

DOT&PF ROW

18 58°25'31.03"N

134°37'51.47"W

Fishery enhancement

CBJ, DNR, USFS

Fish passage

DOT&PF ROW

18 58°24'52.02"N

Fish habitat

CBJ, DNR, USFS

20

Fish habitat
Fish habitat
Impacted riparian habitat, bank erosion

CBJ, DNR, USFS

20
20 58°24'1.23"N
20 58°25'13.28"N

134°36'41.12"W
134°37'20.59"W

16, 8 58°31'45.15"N
8 58°31'49.87"N

134°47'21.33"W
134°47'5.02"W

5 58°17'10.93"N

134°24'40.02"W

Montana Creek

MCR-1

Montana Creek

MCR-2

Montana Creek

MCR-3

Montana Creek

MCR-4

Montana Creek
Montana Creek
Montana Creek
Herbert River
Herbert River
Herbert River
Lawson Creek

MCR-5
MCR-6
MCR-7

Replace bridge on Montana Creek
Conduct feasibility study for excavating a streamside
smolt release facility (hatchery)
Replace 4 side by side culverts have created a low
and high water velocity barrier on a side channel of
Mt. Creek
Research the impacts of suction dredge mining,
including cumulative impacts
Identify non-fish streams that could be productive
for suction dredge mining
Map undocumented fish habitat
Assess and restore ATV damaged areas

HRR-1
HRR-2

Replace culverts on Herbert River Rd
Replace culverts on Herbert River Rd

Fish passage
Fish passage

DOT&PF ROW
DOT&PF ROW

Lawson Creek

LwCR-1

Stabilization of stream channel between
mouth/barrier and introduction of spawning gravel

Fish habitat

CBJ, DNR, Private

5

134°36'36.93"W

Lawson Creek

LwCR-2

Lawson Creek

LwCR-3

Stabilize fine sediment under the Lawson Creek
bridge. It provides a potential source of fine
sediment into the creek
Stabilize ditch on Creek Street. It is a potential
source of sediment into the stream

Lawson Creek
West Creek

LwCR-4

Control small infestation of Japanese knotweed near
the north side of the bridge and the parking lot to
the condominiums on Lawson Creek Rd.
Riparian habitat

West Creek
West Creek

WCR-1
WCR-2

Install dog bag dispensers at Sunny Point parking lot Water quality
Install footbridge across creek
Streambank erosion

West Creek
West Creek

WCR-3
WCR-4

West Creek

WCR-5

West Creek
East Creek
East Creek
East Creek
East Creek
East Creek

WCR-6

East Creek
East Creek

ECR-5
ECR-6

East Creek

ECR-7

East Creek
Auke Nu Creek

Water quality

DOT&PF ROW

23 58°17'5.79"N

134°24'39.96"W

Water quality

Public ROW

23 58 17' 4.02"N

134 24' 38.09"W

Private

23 58°17'5.53"N

134°24'37.60"W

DOT&PF ROW, CBJ
State

19 58°21'29.47"N
19 58°21'28.02"N

134°31'23.52"W

19 58°21'32.25"N
6, 19 58°21'35.76"N

134°31'23.61"W
134°31'22.69"W

Replace Glacier Hwy. culvert
Replace Lupine Dr. culvert
Relocate snow storage area to alternate location
away from the creek if possible. If not implement
snow storage site BMPs
No mowing within the 25ft no disturbance zone
and, where possible, the 50ft setback except where
needed for line of site

Hydrology
Fish passage

ECR-8

Place woody debris to create scour pools
Repair collapsed revetment
Replace Schneider Dr. culvert
Remove concrete curbs in stream
Relocate snow storage area to alternate location
away from the creek if possible. If not implement
snow storage site BMPs
Remove tarp stuck in streambed
No mowing within the 25ft no disturbance zone
and, where possible, the 50ft setback except where
needed for line of site
Assess culvert at Glacier Hwy (ADF&G "Gray"
culvert) and replace if impeding fish passage

J. Hudson noted he informed DOT&PF of this in reponse
to a project scoping letter

DOT&PF ROW
DOT&PF ROW

134°31'25.29"W

Water quality, impacted riparian habitat

Private

19 58°21'38.71"N

134°31'20.31"W

Riparian habitat enhancement, aethetics

DOT&PF ROW

19 58°21'28.49"N

134°31'24.76"W

Fish habitat enhancement
Bank stabilization and hydrology
Fish passage
Hydrology

CBJ?
Private/CBJ
DOT&PF?/CBJ?
CBJ

Water quality, impacted riparian habitat
Debris source

Private
CBJ

19 58°21'41.43"N
19 58°21'42.87"N

Riparian habitat enhancement, aethetics

DOT&PF

19

Fish passage

DOT&PF

19 58°21'31.78"N

ANCR-1

Determine whether Glacier Hwy culvert needs
replacing; ADFG "Gray" culvert

Fish passage

DOT&PF

6 58°22'57.79"N

134°40'4.4"W

Waydelich Creek

WaCR-1

Restore conditions in the previously enhanced
spawning area

Fish habitat enhancement

State of Alaska

5 58°23'4.03"N

134°39'27.88"W

Waydelich Creek
Waydelich Creek
Bay Creek

WaCR-2
WaCR-3

Replace the Glacier Hwy culvert; ADFG "Red" culvert Fish passage
Remove dam in upper watershed
Fish passage

Bay Creek
Kowee Creek

BCR-1

Determine whether Glacier Hwy culvert needs
replacing; ADFG "Gray" culvert

Fish passage

KCR-1

Determine whether housing development is
impacting water quality and aquatic habitat in
stream

Water quality, fish habitat

KCR-2

Adjacent to hatchery are support structures for
what may have been an old bridge. The structures
could be removed and the bank rebuilt to natural
conditions. On the west bank, there is a small
drainage entering the creek.

Streambank erosion

Private

Grant Creek
Eagle Creek
Eagle Creek

GCR-1

Replace North Douglas Hwy. culvert; ADFG "Red"
culvert

Fish passage

DOT&PF

Eagle Creek
Falls Creek

EgCR-2

Auke Nu Creek
Waydelich Creek

Kowee Creek

Kowee Creek
Grant Creek

ECR-1
ECR-2
ECR-3
ECR-4

EgCR-1

Assess fish populations above fish barrier
Determine whether North Douglas Hwy culvert
needs replacing; ADFG "Gray" culvert
Replace North Douglas Hwy. culvert; ADFG "Red"
culvert
Investigate potential for enhancing intertidal
spawning habitat

DOT&PF

Fish habitat

58°21'29.40"N
58°21'33.45"N
58°21'39.31"N
58°21'41.08"N

5, 6 58°23'7"N
5

134°31'10.04"W
134°31'11.76"W
134°31'8.10"W
134°31'7.77"W

134°31'7.07"W
134°31'8.20"W

134°31'11.45"W

134°39'31.28"W

6 58°23'14.67"N

134°38'53.59"W

5 58°17'47.27"N

134°26'14.07"W

23 58°17'50.98"N

134°26'5.25"W

6 58°18'17.67"N

134°27'6.4"W

5

Fish passage

DOT&PF

6 58°18'44.96"N

Fish passage

DOT&PF

5, 6 58°19'23.05"N

134°28'55.88"W

Fish habitat enhancement

State of Alaska

5 58°19'24.99"N

134°28'51.92"W

5 58°19'55.95"N

134°29'54.77"W

DOT&PF

6 58°19'54.11"N

134°29'58.45"W

DOT&PF ROW

6 58°39'0.43"N

134°55'16.42"W

6 58°31'40.58"

134°48'51.08"

6 58°34'51.16"N

134°44'17.43"W

6 58°30'22.5"N

134°46'27.08"W

Falls Creek

FaCR-1

Falls Creek
Neilson Creek

FaCR-2

Neilson Creek

NCR-1

Neilson Creek
Cowee Creek

NCR-2

Investigate potential for enhancing intertidal
spawning habitat
Determine whether North Douglas Hwy culvert
needs replacing; ADFG "Gray" culvert

CowCR-1

Cowee Creek Tributary culvert at Glacier Highway is
being impacted by beaver activity with upstream
fence structure not deterring beavers. This is an
ADF&G "Red" Culvert. Clean out culvert and retrofit
with improved structures for deterring beavers.
Fish passage

Cowee Creek
Eagle River

DOT&PF

19
19
6, 19
19

Fish habitat enhancement
Fish passage

Eagle River

EagRR-1

Eagle River
Strawberry Creek

EagRR-2

Assess Eagle River tributary culvert (ADF&G Gray
culvert) at Glacier Highway and replace if impeding
fish passage
Fish passage
Investigate upwelling areas in front of the Eagle
Glacier moraine to determine their potential for use
Fishery enhancement
in fish habitat enhancement

StrCR-1

Assess Strawberry Creek side channel culvert at
Glacier Highway (ADF&G GRAY culvert) and replace
if impeding fish passage

Fish passage

DOT&PF ROW

134°27'36.68"W

Bessie Creek

Bessie Creek
Peterson Creek

Peterson Creek

Peterson Creek
Picnic Creek

BesCR-1

PetCR-1

PetCR-2

Picnic Creek

PicCR-1

Picnic Creek

PicCR-2

Picnic Creek

PicCR-3

Picnic Creek
Johnson Creek

PicCR-4

Johnson Creek
Hendrickson Creek

Hendrickson Creek

Hendrickson Creek

Hendrickson Creek
Snowslide Creek

Snowslide Creek
Elevenmile Creek

JonCR-1

HenCR-1

HenCR-2

HenCR-3

SnoCR-1

Elevenmile Creek
Gold Creek

EleCR-1

Gold Creek

GolCR-1

Gold Creek

GolCR-2

Replace Bessie Creek culvert at Glacier Highway.
This is an ADF&G "Red" Culvert. The culvert's
gradient, outfall height and constriction ratio are
impeding fish passage.
Peterson Creek culvert at Glacier Highway is being
impacted by beavers. Woody debris is plugging the
culvert. This is ADF&G "Red" Culvert. Clen out
culvert and retrofit with a structure to deter beavers
from plugging the culvert.
Replace Peterson Creek culvert at Glacier Highway.
This is an ADF&G "Red" Culvert. Culvert gradient
and outfall height are impeding fish passage. In
addition, culvert is being impacted by beaver
activity. It is plugged with woody debris. New
structure would need structure to deter beaver
activity.
Replace Picnic Greek culvert at Glacier Highway. This
is an ADF&G "Red" Culvert. The culvert's
constriction ratio and gradient are impeding fish
passage.
Assess Picnic Creek culvert at Lena Point Road
(ADF&G Gray Culvert) and replace if impeding fish
passage
Assess Picnic Creek culvert at Picnic Beach Road
(ADF&G Gray Culvert) and replace if impeding fish
passage. Constriction ratio may be impeding fish
passage.
Monitor conditions at the mouth of Picnic Creek to
determine whether gravel berms are not inhibiting
fish passage in the spring outmigration and fall
immigration periods
Replace Johnson Creek culvert at North Douglas
Highway. This is an ADF&G Red Culvert. The
culvert's gradient, outfall height and constriction
ratio are impeding fish passage.

Replace Hendrickson Creek culvert at North Douglas
Highway; this is an ADF&G Red Culvert. The culvert
gradient is the primary impediment to fish passage
but the constriction ratio and outfall height are also
problematic.
Replace Hendrickson Creek tributary culvert at
North Douglas Highway; this is an ADF&G Red
Culvert. The culvert gradient is the primarily
affecting fish passage, but the outfall height also
contributes to impeding fish passage.
Replace Hendrickson Creek double culvert on a
private drive; this is an ADF&G Red Culvert where
the culvert height is impeding fish passage.

Replace Snowslide Creek culvert at Thane Road; this
is an ADF&G Red Culvert. The culvert gradient and
outlet height are impeding fish passage. In addition,
the inlet is perched. There is only a couple hundred
feet of useful upstream habitat.
Investigate offshore topography at the mouth of
Elevenmile Creek to determine its potential for use
as a saltwater release site for hatchery-reared
salmon smolts

Restore the tidally influenced, confined reach of
Gold Creek to improve rearing and overwintering
habitat, and improve aesthetics
Further study mining tunnel drainage to better
understand how past and future mining
developments might affect water quality and
quantity in Gold Creek

Fish passage

DOT&PF ROW

6 58°35'34"N

134°54'8.2"W

Fish passage

DOT&PF ROW

6 58°29'22.3"N

134°46'27.94"W

Fish passage

DOT&PF ROW

6 58°29'18.74"N

134°46'29.71"W

Fish passage

DOT&PF ROW, USFS

6 58°23'19.53"N

134°44'39.08"W

Fish passage

DOT&PF ROW, USFS

6 58°23'31.88"N

134°44'59.06"W

Fish passage

DOT&PF ROW, USFS

6 58°23'34.04"N

134°45'1.98"W

Fish passage

DOT&PF ROW, USFS

6 58°23'33.99"N

134°45'13.29"W

Fish passage

DOT&PF ROW

6 58°20'20.68"N

134°32'47.76"W

Fish passage

DOT&PF ROW

6 58°20'19.14"W

134°31'30.75"W

Fish passage

DOT&PF ROW

6 58°20'19.6"W

134°31'39.86"W

Fish passage

Private

Fish passage

J. Hudson 58°20'23.89"W

134°31'28.7"W

DOT&PF ROW

6 58°16'58.51"N

134°22'28.3"W

Fishery enhancement

State of Alaska

5 58°19'7.66"N

134°39'19.73"W

Fish habitat and passage

CBJ, multiple private

58°18'1.52"N

134°25'10.50"W

Water quality

#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
23

Source
Savell, Samia. 2006. Jordan Creek Watershed Recovery and Management Plan.
Sumner, A. 2007. Vanderbilt Creek Watershed Recovery and Management Plan. Prepared for the Juneau Watershed Partnership.
City and Borough of Juneau (CBJ). 2007. Juneau Parks and Recreation Comprehensive Plan.
CBJ. 2008. Stormwater Outfall Inventory and Mapping.
Bethers, et al. 2012. Juneau Fish Habitat Assessment. Regional Information Report 5J12-03. Alaska Dept. of Fish and Game.
ADF&G. Fish Passage Inventory Database Interactive Map.
JWP. 2009. Auke Lake Watershed Assessment.
Inter-Fluve, Inc. 2004. Lemon Creek Watershed Geomorphic Assessment and Sediment Management Analysis. Prepared for the City and Borough of Juneau, Alaska.
Bosworth, Koren. Adamus, Paul. (2010) Delineation and Function Rating of Jurisdictional Wetlands on CBJ Parcels in the Industrial Blvd and Pederson Hill Areas Juneau, AK. Prepar
Hoferkamp, Lisa. Inventory of Created Wetlands, Duck Creek, Juneau Alaska: Baseline Data for Assessment of Existing Created Wetlands and Future Wetland Creation Sites.
JWP. 2007. Lemon Creek Watershed Recovery and Management Plan.
Hudson, John. Personal communication. 14 March 2014. - - Emailed Richard Carstensen's ideas for restoration of Fish Creek estuary
JWP CIAP Field Assessment of lower Jordan Creek. April 11, 2015
JWP NFF Restoration, Enhancement and Mitigation Grant - July 17, 2012 Field Assessment
JWP NFF Restoration, Enhancement and Mitigation Grant - October 12, 2012 Field Assessment
JWP NFF Restoration, Enhancement and Mitigation Grant - October 22, 2012 Field Assessment
JWP NFF Restoration, Enhancement and Mitigation Grant - November 7, 2012 Field Assessment
Hudson, John. Personal communication. 16 April 2014. - - Emailed list of restoration projects throughout Southeast; several in Juneau.
Hudson, John and Schmerge, David. Personal communication. 6 March 2015. - - Field assessment of West, East and Swizter Creeks.
JWP. 2014. Montana Creek Stewardship Plan
JWP CIAP Grant Field Assessment on West, East and Switzer Creeks. March 6, 2015
JWP CIAP Grant Field Assessment on UAJ, Lake and Lake Two Creeks. June 26, 2015
JWP CIAP Grant Field Assessment on Lawson and Kowee Creeks. July 24, 2015
JWP CIAP Grant Field Assessment on Duck Creek. Aug. 7, 2015

Link

http://www.juneauwatersheds.org/publications/Vanderbilt%20Creek%20_Recovery%20Plan_Final_07.pdf
http://www.juneau.org/parkrec/documents/Finalasrevised12-2007_000.pdf
http://www.juneau.org/engineering/SW_BMP/documents/Introd_Data_Tables.pdf
http://www.seakfhp.org/wp-content/uploads/2013/03/Jnu-Fish-Hab-Assessment-revised-2012.pdf
http://www.adfg.alaska.gov/index.cfm?adfg=fishpassage.mapping
http://www.juneauwatersheds.org/publications/AUKE%20LAKE_FINAL_JWP.pdf
http://www.juneau.org/engineering/lemoncreek/Lemon-Creek-Study-Final-Report-11-29-04.pdf
s Juneau, AK. Prepared for City and Borough of Juneau
http://www.seakfhp.org/wp-content/uploads/2013/03/Duck-Cr-created-wetlands-monitoring.pdf
http://www.juneauwatersheds.org/publications/L.Creek_Recovery%20Plan_FINAL_07.pdf
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Project Report: Edward K. Thomas Bldg. Stormwater Treatment
Site ID: JCR - 7
Site Name: Edward K. Thomas Bldg.
Project Location: 58°21'42.48"N, 134°34'52.73"W
Watershed Name: Jordan Creek
AWC Stream ID: 111-50-10620
USGS-HUC: 190103010606
Ownership Type: Private

Size: To be determined based on contributing area characteristics and locality design rainfall.
Overall Project Goal: Improve water quality in Jordan Creek by treating stormwater run-off generated
from 36,000 ft2 (0.83 acres) of commercial development at the Edward K. Thomas building.
Project Objectives: Construct an appropriate stormwater best management practice (BMP), such as an
infiltration basin or bioswale, capable of treating approximately 3,368 ft3 of run-off generated from
36,000 ft2 (0.83 acres) of commercial development.
Potential benefits: Improved water quality.
Background: Jordan Creek is an anadromous stream that supports coho, pink, and chum salmon along
with Dolly Varden char, and cutthroat trout. In particular, Jordan Creek provides important rearing
habitat for coho salmon and produces up to 10,000 smolts per year. However, Jordan Creek is also listed
as an impaired waterbody due to sediment and high turbidity from urban run-off. Fine sediment and
other pollutants attributed to stormwater runoff occurring in the densely developed lower portion of
the watershed can adversely impact fish and fish habitat.
Approximately 1,900 linear feet of lower Jordan Creek is severely impacted by commercial development
that encroaches on the stream, causing several problems due to reduced riparian functions and poor
snow management practices. Encroaching parking lots are not compliant with the City and Borough of
Juneau (CBJ) stream-side setback required on anadromous streams, but many are “grandfathered”
because they were built prior to the ordinance. Implementing best management practices (BMPs) would
go a long way to improve water quality and fish habitat in this urban stream. However, property owners
do not have an incentive to implement BMPs and are generally reluctant to voluntarily work on such
projects.
The United States Fish and Wildlife Service (USFWS) recently completed a stormwater inventory and
assessment for the Lower Jordan Creek watershed, which identifies opportunities to manage the
quantity and quality of stormwater entering the stream. USFWS identified the Edward K. Thomas
building, owned by Central Council of Tlingit and Haida (CCTHITA), as one of the sites along Jordan Creek
where stormwater treatment is needed. Run-off from the adjacent parking lot circumvents the storm
sewer system, flows across the CCTHITA property and discharges untreated directly into the creek.
USFWS recommends implementing a bioswale or infiltration basin at this location to treat the
stormwater.
1
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Site Characteristics: The Edward K. Thomas Building is located on commercial property owned by the
Central Council of Tlingit and Haida Indian Tribes of Alaska (CCTHITA). This property adjoins other
commercial developments in the Airport Shopping Center. The parking lot of the Shopping Center is
paved except at the south end of the CCTHITA property, which contains an unpaved parking area utilized
for the CCTHITA Driver Training School. Due to pavement wearing and setting, stormwater from the
adjoining paved surfaces circumvents the storm sewer system, flows across the unpaved driver training
area, and discharges untreated into Jordan Creek. The site is restricted by the 25-foot no disturbance
zone and the 50-foot setback for anadromous streams established by CBJ Municipal Code §40.70.310.

Edward K Thomas Bldg.

Basin
Figure 1. The Edward K Thomas Building project site showing the area contributing to the stormwater discharging
to Jordan Creek in yellow, the current flowpath of stormwater, and the approximate location of infiltration basin
(note: not drawn to scale).

2
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Figure 2. The Edward K Thomas Building project site during a rain event with stormwater run-off draining towards
Jordan Creek, which is in the background.

Proposed Project: The proposed project is an infiltration basin that is capable of treating approximately
3,368 ft3 of run-off generated from 36,000 ft2 (0.83 acres) of commercial development to be located
along the stream-side of the property (Figure 1). Based on size and amount of impermeable surfaces of
the contributing area, preliminary calculations suggest the need for a bioswale that is 20 ft. in width by
80 ft. in length, and 2 ft. deep. This can be accomplished outside of the 25-foot no disturbance zone, but
will require construction within the 50-foot setback for Jordan Creek.
Final design should take into account site restrictions and adhere to the standards set forth in the CBJ
Manual of Stormwater Best Management Practices (August 2010).
http://www.juneau.org/engineering/SW_BMP/documents/Aug_2010_Manual_Stormwater_BMPs_000.pdf

Related Projects: This is compatible with other projects recommended in the Greenbelt:
 South Jordan Avenue Stormwater Treatment (JCR – 2)
 Crest Street Stormwater Treatment (JCR – 3)
 Jordan Creek Greenbelt Enhancement (JCR – 4)

3
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EDWARD K THOMAS BUILDING
RAIN GARDEN CONCEPTUAL DESIGN

Cross-Section
Side Slope
3:1 (max)

Run-off
Fd
Bw
Rd

Pd

12 in. (max)
Top of grow medium to overflow elevation

Sd
Dd

Ground Cover
Growing Medium
Filter Fabric*
Note: Drawing not to scale;
Drain Rock
exaggerated to show features

Measurements per CBJ Stormwater BMP Manual:
Fd = Minimum freeboard of 2 in.
Ground cover = 2 – 3 in. thick
Sd = Growing medium (soil) minimum of 6 – 8 in. deep
Bw = Minimum bottom width of 2 ft.
Measurements per MOA Low Impact Development Design Manual:
Pd = Maximum ponding depth of 8 in.
Rd = Minimum depth of Retention and Filtration Zone (Soil and Drain Rock) of 2.5 ft.
Material Specifications per CBJ Stormwater BMP Manual:
Ground cover – Fine to medium hemlock bark or organic compost
Growing medium (soil) – sandy loam mixed with compost or a sand/soil/compost blend (1/3 compost by volume)
Drain rock – 1 ½ in. – 1 ¾ in. washed drain rock (infiltration), ¾ in. washed drain rock (retention/flow-through)
*Filter fabric – can be replaced with a 2 – 3 in. layer of ¾ - ¼ in. washed, crushed rock
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EDWARD K THOMAS BUILDING
RAIN GARDEN CONCEPTUAL DESIGN

Plan View
Run-off

Riparian Area

Rock Swale/Inlet

Driver Training Area
Rain Garden

Note: Drawing not to scale;
exaggerated to show features

Overflow outlet

Water Quality Volume Determination per CBJ Stormwater BMP Manual:
3
WQv = (WQd)(Rv)(A)/12 = (1.51)(0.743)(0.826)/12 = 0.0773 acre – feet or 3,368 ft
where WQd = Water Quality Rainfall Depth = 1.51 in.
Rv = Site Run-off Coefficient, defined as Rv = 0.05 + 0.009(I) = 0.05 + 0.009(77) = 0.743
I = Site Impervious Cover (%) = 77%
A = Total Site Area (acres) = 0.826 acres
Preliminary Rain Garden Dimensions:
Length = 80 ft.
Width = 20 ft.
Depth = 3.6 ft.
Cost Estimate:
Cost estimate per Fairbanks Green Infrastructure Group,
2
2
~ $20/ft = $20*1600 ft = $32,000 (high end, self-installed)
2
2
~ $25/ft = $25*1600 ft = $40,000 (high end, professionally installed)
Cost estimate per Municipality of Anchorage,
2
2
~ $5/ft = $5*1600 ft = $8,000 (high end, self-installed)
2
2
~ $12/ft = $12*1600 ft = $19,200 (high end, professionally installed)
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EDWARD K THOMAS BUILDING
RAIN GARDEN CONCEPTUAL DESIGN
Recommended Native Plants
Shrubs
Red-twig Dogwood (Cornus sericea)
Highbrush Cranberry (Viburnum edule)
Lingonberry (Vaccinium alaskaense)
Soapberry (Shepherdia Canadensis)
Prickly Rose (Rosa acicularis)
Silverberry (Eleagnus commutata)
Perennials
Goat’s Beard (Aruncus delphinifolium)
Wild Geranium (Geranium erianthum)
Devil’s Club (Oplopanax horridus)
Lady Fern (Athyrium felix-femina)
Chocolate Lily (Frittilaria camschatcensis)
Wood Fern (Dryopteris dilitata)
Alaska Wild Iris (Iris setosa)
Cranesbill Geranium (Geranium erianthum)
Ostrich Fern (Matteuccia struthiopteris)
Bluebells (Mertensia)
Forget-Me-Not (Myosotis alpestris)
Dwarf Fireweed (Chamerion latifolium)
Grasses and Sedges
Native Sedge (Carex gmelini)
Tuft Hair Grass (Deschampsia cespitosa)

Sources
City and Borough of Juneau (CBJ). 2010. Manual of Stormwater Best Management Practices.
http://www.juneau.org/engineering/SW_BMP/documents/Aug_2010_Manual_Stormwater_BMPs_000.pdf
Fairbanks Green Infrastructure Group. Green Infrastructure Project: Rain Garden.
http://www.fairbankssoilwater.org/user-files/pdfs/Rain%20Garden%20Guide.pdf
Municipality of Anchorage (MOA). Rain Gardens: A How To Manual for Homeowners in the Municipality of
Anchorage. http://www.anchorageraingardens.com/RGmanualWEB.pdf
MOA Watershed Management Services. 2008. Low Impact Development Design Guidance Manual.
http://www.muni.org/Departments/works/project_management/Publications/LID_Design_Guidance_1208.pdf
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Project Report: South Jordan Avenue Stormwater Treatment
Site ID: JCR - 2
Site Name: South Jordan Avenue
Project Location: 58°21'37.72"N, 134°34'47.60"W
Watershed Name: Jordan Creek
AWC Stream ID: 111-50-10620
USGS-HUC: 190103010606
Ownership Type: City and Borough of Juneau
Size: To be determined based on contributing area characteristics and locality design rainfall.
Overall Project Goal: Improve water quality and riparian habitat in Jordan Creek by treating stormwater
run-off generated from ~10 acres of commercial development discharging at Jordan Avenue.
Project Objectives: Design an appropriate stormwater best management practice (BMP), such as a wet
pond, capable of treating run-off generated from ~10 acres of commercial development.
Potential benefits: Improved water quality and created wetland habitat.
Background: Jordan Creek is an anadromous stream that supports coho, pink, and chum salmon along
with Dolly Varden char, and cutthroat trout. In particular, Jordan Creek provides important rearing
habitat for coho salmon and produces up to 10,000 smolts per year. However, Jordan Creek is also listed
as an impaired waterbody due to sediment and high turbidity from urban run-off. Fine sediment and
other pollutants attributed to stormwater runoff occurring in the densely developed lower portion of
the watershed can adversely impact fish and fish habitat.
The United States Fish and Wildlife Service (USFWS) recently completed a stormwater inventory and
assessment for the Lower Jordan Creek watershed, which identifies opportunities to manage the
quantity and quality of stormwater entering the stream. The USFWS identified the Jordan Avenue
roadside ditch as having one of the largest contributing areas in the stormwater network discharging
into Jordan Creek. Stormwater originating from the west end of Nugget Mall, south Jordan Avenue, west
Mallard Street, north Alpine Avenue, and west Teal Street and adjacent parking lots and buildings is
conveyed into a ditch along the west side of South Jordan Avenue (Figure 1).
This ditch flows into a stormwater retention pond before discharging into the stream; however, this
detention pond is deficient. The detention pond is undersized and what capacity is available is not
maximized since the inlet and outlet are in close proximity (Figure 2). USFWS recommended diverting
the stormwater from the ditch into a constructed wetland or wet pond as a means to treat the
stormwater before it discharges into Jordan Creek. This would also provide valuable riparian habitat,
enhancing the Jordan Creek Greenbelt.

1
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Figure 1. Stormwater run-off from the contributing commercial area (gray) flows into Jordan Creek at Outfall 11
after flowing through a difficient stormwater detention pond (red square). The proposed constructed wetlands
(yellow polygons, not to scale) would be placed to trap sediment and other pollutants before stormwater enters
Jordan Creek. The green shaded area is managed by CBJ Parks and Recreation.

2
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Figure 2. View of the Jordan Avenue roadside ditch and stormwater detention pond, with an arrow depicting
where stormwater cuts across the pond.

Site Characteristics: The Jordan Avenue ditch is in the road right of way and the detention pond is
located on City and Borough of Juneau property that is part of the 10 acre Jordan Creek Greenbelt. The
City’s property in the vicinity of the Jordan Avenue ditch is approximately 1.2 acres (51,856 ft2) but is
bisected by Jordan Creek and trails. The property is infested with reed canarygrass, with scattered red
alder, willow species, Sitka spruce, and black cottonwood. The ground is uneven with depressions that
hold some water.
Proposed Project: Based on size and amount of impermeable surfaces of the contributing area,
preliminary calculations suggest the need for two interconnected wetlands approximately 13,000 and
16,000 square feet in size, each 2 feet deep (Figure 1). However, the final design should take into
account site restrictions and adhere to the standards set forth in the CBJ Manual of Stormwater Best
Management Practices (Aug 2010).
http://www.juneau.org/engineering/SW_BMP/documents/Aug_2010_Manual_Stormwater_BMPs_000.pdf

Related Projects: This is compatible with other projects recommended in the Greenbelt:
 Edward K. Thomas Building Stormwater Treatment (JCR – 7)
 Crest Street Stormwater Treatment (JCR – 3)
 Jordan Creek Greenbelt Enhancement (JCR – 4)

3
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S. JORDAN AVENUE CONSTRUCTED WETLAND
CONCEPTUAL DESIGN
Plan View

Due to size of the CBJ’s property, two constructed wetlands are recommended.
Culverts can be used to convey stormwater from the Jordan Ave. ditch into the two wetlands;
the culvert to the western wetland will have to go under the pathway.
The eastern wetland may have to be split into two wetland cells in order to distribute
stormwater throughout the entire area and keep the forebay near the road for maintenance.
The western wetland will discharge into an existing pond on Jordan Creek.
Existing vegetation should be kept and integrated where possible.
The natural topography should be used where possible to determine the flow path and
location of the deep marsh, shallow marsh, and upland islands. This will help limit the amount
of excavation needed and, therefore, reduce construction costs.

4

“Working together for healthy watersheds”

Modified from CBJ’s (2010) Stormwater BMP Manual

Cross-Section

Modified from DEC (2005) with specifications from the CBJ Stormwater BMP Manual.
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Calculations
Water Quality Volume Determination per CBJ Stormwater BMP Manual
3
WQv = (WQd)(Rv)(A)/12 = (1.51)(0.95)(10)/12 = 1.2 acre – feet or 52,272 ft
where WQd = Water Quality Rainfall Depth = 1.51 in.
Rv = Site Run-off Coefficient, defined as Rv = 0.05 + 0.009(I) = 0.05 + 0.009(100) = 0.95
Where I = Site Impervious Cover (%) = 100%
A = Total Site Area (acres) = 10 acres
Preliminary Wetland Dimensions
2
2
2
Total Surface Area = 26,136 ft (two wetlands = 13,000 ft and 13,136 ft )
Depth = 2 ft.
Sediment Forebay Dimensions
Per CBJ Stormwater BMP Manual, the forebay must be 25 – 33 % of total wetland volume and be 4 – 8 ft. deep
Sediment Forebay 1 Volume @ 29% = (13,000)(2)(0.29) = 7,540 ft
Depth = 6 ft.
2
Surface Area = 1,257 ft

3

Sediment Forebay 2 Volume @ 29% = (13,136)(2)(0.29) = 7,619 ft
Depth = 6 ft.
2
Surface Area = 1,270 ft

3

Cost Estimate
Construction
Per the EPA (2014), the cost of constructing a stormwater wetland can be estimated by the following formula:
0.705
C = 30.6V
Where C = Construction, design, and permitting cost;
V = Wetland volume needed
Estimated cost of a constructed wetland with a total volume of 52,272 ft
0.705
C = 30.6(52,272)
= $64,878.55

2

Maintenance
The EPA (2014) states that the annual maintenance costs for a stormwater wetland is 3 to 5 percent of the
construction cost. For the S. Jordan Avenue wetland this ranges from $1,947 to $3,244 annually.

Funding Opportunities
This project would require multiple funding sources given the expense. It would likely also have to be phased in
order to reduce the cost at one time. For example, the eastern wetland cell could be constructed first, and then
the western cell could be constructed later. In addition, if other measures are implemented throughout the
catchment area to reduce the amount of impervious surfaces, then the wetland size and cost could be reduced.
Potential funding sources include Alaska Clean Water Actions Program, USFWS Partners for Fish and Wildlife
Program, EPA Five Star and Urban Waters Restoration Program and various granting programs administered by the
National Fish and Wildlife Foundation (NFWF). The JWP has submitted successful grant applications to many of
these programs in the past.

6
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Recommended Plant List
Deep Marsh Plants
Water sedge - Carex aquatilis
Common rush – Juncus effuses
Spike rush – Eleocharis palustris
Small leaf bulrush – Scirpus microcarpus
Cottongrass – Eriophorum angustifolium
Marsh marigold – Caltha palustris
Skunk cabbage – Lysichiton americanum
Shallow Marsh
Common rush – Juncus effuses
Spike rush – Eleocharis palustris
Small leaf bulrush – Scirpus microcarpus
Sweet gale - Myrica gale
Feltleaf willow - S. alaxensis
Pacific Willow - S. lasiandra
Sitka willow - S. sitchensis
Water sedge - Carex aquatilis

Wet Meadow
Deer fern – Blechnum spicant
Lady fern – Athyriun filix-femina
Prickly Rose - Rosa acicularis
Raspberry - Rubus idaeus
Sitka sedge – Carex sitchensis
Nagoonberry – Rubus arcticus
Cloudberry – Rubus chamaemorus
Dogwood – Cornus stolonifera
Alder – Alnus spp.
Willow – Salix spp.
Shrubs/Upland
Highbush cranberry - Viburnum edule
Dwarf dogwood - Cornus canadensis
Lingonberry -Vaccinium vitis-idaea
Nootka Rose – Rosa nutkana
Thimbleberry – Rubus parviflorus
Salmonberry – Rubus spectabilis
Western hemlock – Tsuga heterophylla
Alder – Alnus spp.
Willow – Salix spp.

References
Alaska Department of Environmental Conservation (DEC). 2011. Alaska Stormwater Guide.
http://dec.alaska.gov/water/wnpspc/stormwater/docs/AKSWGuide.pdf
Alaska Department of Fish and Game (ADF&G). 2005. Streambank Revegetation and Protection: A Guide for
Alaska.
http://www.adfg.alaska.gov/index.cfm?adfg=streambankprotection.main
City and Borough of Juneau (CBJ). 2010. Manual of Stormwater Best Management Practices.
http://www.juneau.org/engineering/SW_BMP/documents/Aug_2010_Manual_Stormwater_BMPs_000.pdf
Environmental Protection Agency (EPA). 2014. Menu of BMPs: Stormwater Wetland.
http://water.epa.gov/polwaste/npdes/swbmp/Stormwater-Wetland.cfm
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Project Report: Jordan Creek Greenbelt Enhancement
Site ID: JCR - 4
Site Name: Jordan Creek Greenbelt
Project Location: 58°21'36.80"N, 134°34'43.80"W
Watershed Name: Jordan Creek
AWC Stream ID: 111-50-10620
USGS-HUC: 190103010606
Ownership Type: City and Borough of Juneau
Size: This project site is a 10-acre greenbelt.
Overall Project Goal(s): Enhance riparian habitat and recreation values of the Jordan Creek Greenbelt.
Project Objectives: This project will: 1) Remove or control an infestation of reed canarygrass; 2)
Establish native riparian vegetation; 3) Provide garbage receptacles and disposable dog waste bags; 4)
Post regulatory signs; 5) Install educational signs; 6) eliminate snow storage impacts on riparian and
stream habitat and 7) rehabilitate and establish trails.
Potential Benefits: Improve riparian habitat and water quality.
Background: Jordan Creek is an anadromous stream that supports coho, pink, and chum salmon along
with Dolly Varden char, and cutthroat trout. In particular, Jordan Creek provides important rearing
habitat for coho salmon and produces up to 10,000 smolts per year. However, Jordan Creek is also listed
as an impaired waterbody due to sediment and high turbidity from urban run-off. Fine sediment and
other pollutants attributed to stormwater runoff occurring in the densely developed lower portion of
the watershed can adversely impact fish and fish habitat.
The Jordan Creek Greenbelt was established in 1996. Immediately upstream of the Greenbelt,
approximately 1,900 linear feet of lower Jordan Creek is severely impacted by commercial development
that encroaches on the stream. Along this segment, Jordan Creek is suffering from several problems due
to reduced riparian functions and poor winter maintenance/snow storage practices. Encroaching
developments are not compliant with the City and Borough of Juneau (CBJ) stream-side setback
required on anadromous streams, but many are “grandfathered” because they were built prior to the
ordinance. The remaining undeveloped private properties immediately adjacent to the Greenbelt are
becoming developed. The CBJ established the Greenbelt to ensure that the 50 foot setback was
preserved along this undeveloped section of stream. There is a need to make the neighbors aware of
this asset and take some pride in the area.
Site Characteristics: The Jordan Creek Greenbelt consists of approximately 10 acres of undeveloped,
CBJ-owned land in the lower Jordan Creek watershed. This greenbelt provides a protected stream
corridor in an area zoned for commercial/light industrial uses. Paved footpaths parallel the stream and
wooden footbridges, many of which are dilapidated, provide stream crossings. However, there are also
user-created trails throughout the Greenbelt. The area receives foot-traffic due to its proximity to the
airport, two hotels, the Nugget Mall and other shopping, and low-income and senior housing. Litter and
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dog feces are present throughout the site, and are contributing to poor water quality. Homeless persons
have camps underneath the lower branches of spruce, which is another source of debris. The entire area
is infested with reed canarygrass, which is a highly invasive plant that is known have adverse impacts on
riparian and instream habitat. The rest of the area is vegetated with Sitka spruce, willow species, red
alder, and black cottonwood. The ground throughout the Greenbelt is uneven with some depressions
that hold water. Parts of the creek open up into ponds and there is even a beaver that is active onsite.

Figure 1. Map of the Jordan Creek Greenbelt showing existing trails (orange lines) and bridges (red points).

Proposed Project: The Greenbelt can be enhanced by providing a few basic amenities (garbage
receptacles, disposable dog bag dispensers, regulatory signage and lighting), rehabilitating the paved
trails, and replacing the dilapidated bridges. Since the community is not aware of the Greenbelt’s
function to protect Jordan Creek, interpretive signage that provides information about the Greenbelt
and Jordan Creek would help to increase awareness. Other educational materials such as brochures
could be provided to local businesses (e.g. the hotel, airport) to encourage responsible use of the
Greenbelt. The reed canarygrass must be addressed to enhance the riparian habitat. Another project,
the Jordan Avenue Stormwater Treatment, will help with this since the proposed constructed wetland
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would replace the reed canarygrass with native wetland vegetation. However, the rest of the Greenbelt
will need to be treated and planted with native vegetation. Planted vegetation may need to be
protected from an active beaver.
Related Projects: This is compatible with another project recommended in the Greenbelt:


Jordan Avenue Stormwater Treatment (JCR – 2)



Crest Street Stormwater Treatment (JCR – 3)
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JORDAN CREEK GREENBELT ENHANCEMENT
CONCEPTUAL DESIGN
Introduction
The Jordan Creek Greenbelt is designated a Natural Area park. Natural Area Park is defined by CBJ Parks and
Recreation as: areas of natural quality designed to serve the entire community by providing open space, access to
water, and opportunities for passive and dispersed recreation activities. In Natural Area Parks, the type of facilities
provided and level of management will vary according to the park designation assigned to the area.
The existing improvements (trails and bridges) of the Greenbelt were placed by the airport as mitigation for
construction activities in the early 1990s. After the improvements were made, the Greenbelt was designated as a
Natural Area Park in 1996. However, the Greenbelt has received minimal oversight by Parks and Recreation since it
was established to remain in a mostly natural condition to protect Jordan Creek. However, CBJ Parks and
Recreation have worked with the Airport to address management concerns, such as safety and bird hazards.
The Greenbelt is mostly used as a corridor between the airport, adjacent commercial area, and the low income
housing units on Teal St. and Alpine Ave. Some individuals use the Greenbelt for walking their dogs as well. The
Greenbelt is located adjacent to streets that lack sidewalks, so cutting across the vegetated area makes sense for
staying off the road. Foot traffic has resulted in compacted paths through the riparian area. The proposed
mitigation improvements included installation of interpretive signs with the original intent to provide an
educational trail but these were never installed (Parry and Seaman, 1994).
One of the adjacent landowners, St. Vincent de Paul, is very excited to have park improvements in the Greenbelt.
They intend to build affordable senior apartment-style housing on their adjacent lot, and they already manage
low-income housing adjacent to the Alpine Ave. entrance. St. Vincent de Paul feels that these improvements would
be a great benefit to their residents and is willing to enter into an agreement with CBJ to help maintain any
improvements made within the Greenbelt.
With the existing and future uses for the Greenbelt in mind, this document outlines a conceptual design for the
park.

Development Criteria for Natural Area Parks per CBJ Parks and Recreation
There are four types of Natural Area Parks: 1) Semi Primitive Areas 2) Developed Natural Areas 3) Trail 4) Beach
Access. The JWP could not find the Greenbelt’s sub-designation and, therefore, provides the criteria for both SemiPrimitive and Developed Natural Areas. The Greenbelt could fit under either, as does the proposed improvements.
Semi-Primitive Area
Definition: An area left predominantly in its natural state with minimal to moderate evidence of the sights and
sounds of people. Activities are primarily unstructured, passive types of recreation with high potential for
interaction with the natural environment. Concentration of users may be low to moderate. These areas vary in size
and are meant to serve the entire community. North and South Bridget Cove are examples of semi-primitive areas.
Management Intent: Area will be managed to provide low to moderate densities with facilities sometimes
provided for group activity. Facilities are primarily provided for visitor safety and resource protection, although
some may be for the convenience of the users. Spacing of groups may be formalized to disperse use and provide
low to moderate contacts with other groups or individuals. Management will occur to a moderate extent.
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Development Criteria:
1. Size will be dependent upon the site itself and the features offered.
2. Design and manage these types of areas for a higher sense of solitude than other park types.
3 Improvements should be in harmony with the natural environment.
4. Possible facilities include:
• Trails
• Viewpoints
• Covered picnic shelter
• Interpretive panels
• Restrooms
• Campsites/fire rings
5. Parking and overall use should be limited to the numbers and types of visitors the
area is intended to accommodate, while retaining its natural character at the intended
use level.
Developed Natural Area
Definition: A natural setting where evidence of people is obvious but blends in with the natural environment. Uses
are primarily passive recreation activities and areas for group use may be provided. Facilities are for the comfort
and convenience of visitors. These areas are intended to serve the entire community. Size may vary but the parcel
should be large enough to accommodate group use without compromising the character of the area. Although not
a CBJ facility, Auke Bay Recreation Area is an example of a developed natural area park.
Management Intent: Area will be managed to provide opportunities for groups and individuals in a predominantly
natural setting. Facilities are designed for use by large numbers of people. Moderate to high densities of groups
and individuals are provided for in developed areas. Moderate densities are provided away from developed sites.
On-site management and regulation is necessary.
Development Criteria:
1. Size will be dependent upon the site itself and the features offered but should be large enough to accommodate
moderate to high use.
2. Improvements should:
• Accommodate large groups and individuals
• Be easily accessible
• Be designed to blend in with the natural environment
3. Possible facilities include:
• Trails: high-use, multi-purpose, ADA accessible
• Viewpoints
• Group, covered picnic shelters
• Interpretive center or museum
• Restrooms
• Group campsites/fire rings
Development Criteria for Trails within Natural Area Parks:
1. Trails, if located within a Natural Area Park, should be planned, sized, and designed so as not to exceed the level
of intended use of the park area.
2. The 1995 CBJ Trail Management Plan should be consulted in the design, construction, and maintenance of all
CBJ trails.
3. Trail construction should adhere to U.S. Forest Service, Alaska Region, “Trails Construction and Maintenance
Guide.”
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PROPOSED PARK IMPROVEMENTS
Overall Site Design

Locations in Map are discussed separately:
Location 1. Jordan Avenue/Teal St. Entrance
Location 2. Main Bridge
Location 3. Southeastern Trail
Location 4. Beaver Lodge
Location 5. Northeastern Trail
Location 6. Alpine Ave. Entrance
Location 7. Western Trail
Location 8. New Entrance/Trail from Hotel
Area – Wide Treatments:
 Create brochure/pamphlet to engage St. Vincent de Paul’s residents and Hotel patrons in bird-watching
and using the Greenbelt responsibly (concept for brochure attached)
 Add lighting in strategic locations, such as at the entrances and key locations along trails: this will help
discourage homeless individuals from staying in the Greenbelt and add to the safety of the park
 Control of reed canarygrass and planting of native vegetation with consideration to airport safety (e.g.
plant area in a manner as to not attract large birds)
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Location 1. Jordan Avenue/Teal St. Entrance
At the entrance, place:
Greenbelt sign-post and an interpretive sign about the Greenbelt (concept for sign attached).
Example sign-post from Duck Creek Greenway:

Bear-proof garbage can
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Disposable dog bag dispenser

Any regulatory signage
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Location 2. Main Bridge

Repair bridge: bridge is missing rails
Include an interpretive sign about Jordan Creek and its fish habitat (concept for sign attached).
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Location 3. Southeastern trail

Repair trail: re-grade and re-surface where needed to provide mostly even walking surfaces
Repair or replace bridge: bridge is uneven and missing rails
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Location 4. Beaver lodge

One of the unique features in the Greenbelt is the beaver lodge that is situated near one of the ponds along the
south-eastern trail. Include interpretive sign about beavers (concept for sign attached).
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Location 5. North-eastern trail
Revegetate user-generated trails (note: S. Jordan Ave. Stormwater Treatment/Constructed Wetland will go
through a large area near the trail). Use plants that are suited to riparian areas.

Create new, elevated pathway that is friendly to older residents and children (benefits St. Vincent De Paul’s
housing) and reduces impacts to riparian vegetation.
Add benches near St. Vincent de Paul’s property to encourage residents to enjoy the greenbelt. An example from
the Duck Creek Greenway/Nancy St. Wetland is shown below.
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Add interpretive sign about riparian habitat near benches (concept for sign attached)
Add interpretive sign about the stormwater constructed wetland (if constructed in the future; concept for sign
attached)
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Location 6. Alpine Ave. Entrance

At the entrance, place:





Greenbelt sign post (similar to Location #1: Jordan Ave./Teal St. Entrance)
Garbage Can
Disposable dog bag dispenser
Regulatory signage
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Location 7. Western Trail
Repair trail: re-grade and re-surface where needed to provide mostly even walking surfaces

Repair or replace bridge: bridge is uneven
Add wayfinding sign to direct folks to airport, mall and hotel
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Location 8: New trail to Extended Stay Hotel
Create trail extension to Extended Stay to encourage use from Hotel users
At new entrance, add:
 Greenbelt sign post (similar to Location #1: Jordan Ave./Teal St. Entrance)
 Garbage Can
 Disposable dog bag dispenser
 Regulatory signage

COST ESTIMATE
Park Amenities: Estimates do not include shipping or installation.
Park Bench: $220 to $310 per bench, for something similar to the Duck Creek Greenway Bench. If at least
two are installed, the total cost for purchase would be $620 on the high end. Cost estimates based on
prices from The Park and Facilities Catalog.
Pet Waste Station: $241 each for basic station similar to ones used in CBJ Parks. The recommendation is
to install at least three (one at each of the entrances). Total cost for purchase is $723. Cost estimate based
on prices from Belson Outdoors.
Animal Proof Litter Receptacles: $1,064 for a single, 70 gallon unit; $1,773 for a double, 130 gallon unit.
The recommendation is for installing a single unit at each of the three entrances. Total cost is $3,192. Cost
estimate based on prices from Belson Outdoors.
Boardwalk for Northeastern Trail: $220 per 4 ft. wide by 8 ft. long boardwalk panel (includes hardware)
and $58 per standard boardwalk pan (15 ½ x 15 ½) with upper bracket and hardware; trail estimated to be
620 feet long, which would require 78 panels and 158 standard pans. Total cost for purchase is $26,324. If
the boardwalk requires curbs, the cost ranges from $44 per panel to $60 per panel, depending on the
curb dimensions. Total cost for curbs would be an additional $3,432 to $4680. Cost estimate based on
prices from Custom Manufacturing, Inc.
Interpretive Signs: cost estimates based on information USFS, Rocky Mountain Region Center for Design and
Interpretation. All estimates do not include shipping or installation.
th

Design: $2,500 to $3,500 per sign. With 4 proposed signs (and a 5 one recommended if the constructed
wetland is built) the total cost for design would be 10,000 to $14,000 for 4 signs. This estimate is for a
consultant and includes: Template development, text research and development, image acquisition
(finding photos, illustrations, etc. If images need to be purchased, plan on another $50-100/image),
graphic layout and design, file preparation for fabrication, development of specifications, and project
management.
Fabrication: for a 2 ft. by 3 ft. panel, 1/8 to ½ inch thick, $350 to $400 for fiberglass embedment or $300
to $450 for high pressure laminate. Both options are excellent for outdoor use.
Mounting: a standard 2 ft. by 3 ft. is $375 to $600.
Trail Maintenance: re-grading is typically a routine maintenance activity and, annual routine maintenance costs
average from $1,200 per mile to $2,042 per mile for an unpaved trail according to the American Trails. The gravel
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surfaced trails in the Greenbelt total about ¼ mile, but the trail has not been maintained on a regular basis;
therefore, the annual budget will be included to help cover costs of gravel and labor. Total estimated cost is $300
to $510.50.
Planting: Ranges between $0.02 and $0.13 per square foot, according to the Center for Neighborhood Technology .
The total area that can be improved by planting is 57,000 square feet; though this entire area may not be planted,
this will be used to estimate the cost. The total estimated cost ranges from $1,140 to $7,410.
Herbicide treatment of reed canarygrass: $300 per acre to apply glyphosphate, though repeat application is
needed (Washington Dept. of Ecology). The area to be treated is ~1.3 acres (57,000 square feet). For three
applications, the total estimated cost is $1,170.

Cost summary
Item

Low

High

Bench

$220.00

$310.00

Pet Waste Station x3

$723.00

$723.00

Waste Receptacle x3

$3,192.00

$3,192.00

Interpretive Signs x4

$12,700.00

$18,200.00

Design

$10,000.00

$14,000.00

Fabrication

$1,200.00

$1,800.00

Mounting

$1,500.00

$2,400.00

$29,756.00

$31,004.00

4x8 Panels

$17,160.00

$17,160.00

Standard pan

$9,164.00

$9,164.00

Curbs

$3,432.00

$4,680.00

$300.00

$510.50

Planting (~57,000sqft)

$1,140.00

$7,410.00

Herbicide Treatment

$1,170.00

$1,170.00

$49,201.00

$62,519.50

Boardwalk

Trail rehabilitation

Total Cost

Ways to reduce costs
Determine use and reduce the amenities accordingly: The estimates provided here are assuming the park is used
by those who live and work in the area somewhat frequently and are accessing the park at all entrances. The JWP
recommends creating a user survey to determine if the amenities placed at each entrance are needed and, if not,
they can be eliminated from the overall design. If it is later determined that the amenities are needed, they can be
reconsidered at that time.
Donations: The JWP could have a campaign to raise money to help improve the park. Similarly, we can ask local
businesses to donate products/services that could help reduce costs. For example, a local carpenter could build a
similar bench at a reduced rate or as a fully donated service. The JWP could also solicit volunteers could help with
planting, trail maintenance, and other improvements.
CBJ Parks and Recreation: The JWP would work with CBJ Parks and Recreation, who may have service agreements
with supply companies for reduced/fixed rate costs for park-related products.
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Interpretive sign design: The JWP provided concepts for interpretive signage (attached). Assuming these concepts
are acceptable, the sign design costs can be reduced. Other ways to reduce the cost is to work with local
naturalists to develop the content for the sign to provide the consultant. This could include text and images.
Funding Opportunities
The JWP could explore funding opportunities outlined by the Alaska Dept. of Fish and Game (2005), which includes
grant programs funded by the U.S. Environmental Protection Agency (EPA), U.S. Forest Service (USFS), U.S. Fish
and Wildlife Service (USFWS), the Natural Resources Conservation Service (NRCS), and National Fish and Wildlife
Foundation (NFWF). The JWP has submitted successful grant proposals to many of these agencies. In addition,
there may be mitigation funds remaining from the 1990s, if the funds have not been utilized elsewhere since the
Parry and Seaman report (1994). The JWP proposes to investigate whether these funds are still available and, if so,
determine whether these funds could be applied to the cost of the interpretive signs as intended. In addition, as a
partner, St. Vincent de Paul may be able to explore funding opportunities not available to the JWP or the CBJ.

REFERENCES
Alaska Dept. of Fish and Game. 2005. Streambank Revegetation and Protection: A Guide for Alaska.
http://www.adfg.alaska.gov/static/home/library/pdfs/habitat/98_03.pdf
Belson Outdoors. http://www.belson.com/
Center for Neighborhood Technology (CNT). Cost Sheet. Green Values, National Stormwater Calculator.
http://greenvalues.cnt.org/national/cost_detail.php
City and Borough of Juneau. 2007. Parks and Recreation Comprehensive Plan.
Custom Manufacturing. Boardwalk Cost Estimate. http://www.custommfginc.com/boardwalk-cost-estimate.html
Parry, B.L. and G.A. Seaman. 1994. Restoration and Enhancement of Aquatic Habitats in Alaska: Case Study
Reports, Policy Guidance and Recommendations. Technical Report No. 94-3. Alaska Dept of Fish and Game, Habitat
Restoration Division, Anchorage. http://www.adfg.alaska.gov/static/home/library/pdfs/habitat/94_03.pdf
The Park and Facilities Catalog. http://www.theparkcatalog.com/
Washington Department of Ecology. Aquatic Plant Management – Aquatic Herbicides.
http://www.ecy.wa.gov/programs/wq/plants/management/aqua028.html
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ATTACHMENTS:
1. Specifications
2. Plant List
3. Birdwatching Brochure
4. Jordan Avenue/Teal St. Entrance Interpretive Sign about the Greenbelt
5. Bridge Interpretive Sign about Fish Habitat
6. Beaver Lodge Interpretive Sign
7. Northeast Trail Interpretive Sign about Riparian Zones
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SPECIFICATIONS

BOARDWALK PANEL SPECIFICATIONS
From Custom Manufacturing

BRIDGE SPECIFICATIONS – For Reference ONLY (not for construction)
From Region 10, US Forest Service can be accessed online at
http://www.fs.fed.us/eng/bridges/documents/naillam/index.htm
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RECOMMENDED PLANT LIST
Per CBJ Stormwater BMP Manual
Grasses
Festuca rubra, Red Fescue - Uplands
Deschampsia cespitosa, Tufted Hairgrass - Moist soils to upland
Calamagrostis canadensis, Blue joint Reedgrass - Wet Meadow to well drained upland
Hordeum brachyantherum, Meadow Barley - Moist soils and wet meadow
Eriophorum angustifolium, Cottongrass - Saturated to standing water
Sedges and Rushes
Carex sitchensis, Sitka Sedge - Wet meadow to standing water
Carex kellogii, Kellogg’s Sedge - Moist to well drained, disturbed sites
Carex mertensii, Merten’s Sedge - Moist and wet meadow
Scirpus microcarpus, Small Leaf Bulrush - Saturated to standing water
Juncus effusus, Common Rush - Saturated to standing water
Eleocharis palustris, Spike Rush - Saturated to standing water
Ferns
Blechnum spicant, Deer fern - moist and shady
Athyriun filix-femina, Lady Fern - moist, part sun to shade
Flowers and Groundcovers
Aquilegia Formosa, Western Columbine, sun to part sun
Iris setosa, Iris or Wild Flag - Moist to saturated
Menyanthes trifoliata, Buckbean - Saturated to standing water
Caltha palustris, Marsh Marigold - Standing water
Lysichiton americanum, Skunk Cabbage - Standing water
Rubus arcticus, Nagoonberry – Moist and sunny
Rubus chamaemorus, Cloudberry - Moist and sunny
Trees and Shrubs, Woody
Salix, Willow species - Standing water, moist to upland
Alnus, Alder species - Moist to Upland
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Cornus stolonifera, Dogwood - Moist to upland
Rosa nutkana, Nootka Rose - Upland
Rubus spectabilis, Salmonberry – Moist to upland
Rubus parviflorus, Thimbleberry - Upland
Ribes bracteosum, Stink Currant, Moist and shady
Populus balsamifera, Cottonwood - Upland near water bodies
Sambucus racemosa, Elderberry, Upland and streambanks
Tsuga heterophylla, Western Hemlock - Moist to upland
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MIGRATORY BIRD MANAGEMENT
All birds in Alaska with the exception of ptarmigan and grouse are
protected under the Migratory Bird Treaty Act (MBTA). Please be
aware it is it is illegal for anyone to "take" migratory birds, their
eggs, feathers or nests. “Take” includes by any means or in any
manner, any attempt at hunting, pursuing, wounding, killing, possessing or transporting any migratory bird, nest, egg, or part thereof. Take and possession under MBTA can be authorized through
regulations, such as hunting regulations, or permits, e.g., salvage,
research, depredation, or falconry. The MBTA does not distinguish
between intentional and unintentional take.

Credits and Acknowledgements:
Bird list developed using eBird List with input from Gwen Baluss,
local birder, and John Hudson, USFWS
Bird drawings from Audubon’s Online Birds of North America Field
Guide at http://www.audubon.org/field-guide?page=1
Interested in learning bird calls?
Visit the online field guide for sound bites of bird calls

www.juneauwatersheds.org
email: juneauwatersheds@gmail.com

The Birds of
Jordan Creek
GREENBELT

Bird List
The following birds can be found in the Jordan Creek Greenbelt.
The list includes the best time to look for each species.
Song Sparrow

Special Sightings
If you happen to see these birds, count yourself lucky! Only a few
sightings of these birds have occurred within the Greenbelt because
they are uncommon locally.
Short-eared Owl

summer, nesting
Alder Flycatcher

Northern Pygmy Owl

summer, nesting
Orange-crowned Warbler

MacGillivary’s Warbler

summer, nesting, fall migration
Yellow-rumped Warbler
summer, nesting, fall migration

Cedar Waxwing

Yellow Warbler
fall migration

bird pictures not to scale

Townsend’s Warbler
fall migration

Jordan Creek Greenbelt

Ruby-crowned Kinglet
fall migration

The Jordan Creek Greenbelt is a 10 acre natural area park established
in 1996 to protect one of the last remaining undeveloped reaches of
lower Jordan Creek. Jordan Creek is an anadromous waterbody listed
as impaired due to non-attainment of sediment, dissolved gas (i.e.
oxygen), and residue (debris) standards.

Golden-crowned Kinglet
fall migration
Fox Sparrow
fall migration
Savannah Sparrow
fall migration
Wilson’s Snipe
fall migration
Varied Thrush
fall migration
Hermit Thrush
fall migration

bird pictures not to scale

Bird Habitat

Responsible Bird Watching

The Jordan Creek Greenbelt
primarily provides scrub-shrub
and open habitats. Vegetation
includes red alder, a variety of
willow species, Sitka spruce and
black cottonwood. Birds that
nest in the Greenbelt include
species that nest in trees and
shrubs (Yellow-rumped Warbler) as well as those that nest
on the ground (Song Sparrow).
Most song birds eat insects,
berries, and seeds.



Do not feed waterfowl
(ducks, geese) or Bald
eagles



Do not disturb or destroy
active nests



Respect the Greenbelt by
keeping it clean

Cover photo: Yellow-rumped
warbler feeding on mosquito
pupae, by Bob Armstrong.

Jordan Creek Greenbelt
A little green makes a BIG difference

Just ahead, Jordan Creek makes its way to Gastineau Channel. Much of the last
part of its journey is wedged between developed areas that affect the stream.
This 10 acre greenbelt is one of the few remaining undeveloped areas on lower
Jordan Creek. Designated a natural area park in 1996, the greenbelt protects
this undeveloped section of lower Jordan Creek. Please treat it with respect!

JORDAN CREEK
Elements of a Salmon Stream
What makes a
salmon stream?
1.Riparian Vegetation: Shades
1

the stream to keep water cool
and oxygenated, and provides
source of organic material that
2

feeds aquatic insects
2.Pools/Undercut Banks: Provides
refuge for juvenile salmon
3

3.Woody Debris: Creates habitat
complexity by slowing water and
providing cover for juvenile
4

salmon
4.Streambed Gravel: Gravel free
of fine sediment provides the
best spawning grounds.

Jordan Creek is an anadromous stream supporting coho, pink, and
chum salmon along with Dolly Varden char, and cutthroat trout.
Development has impacted Jordan Creek’s fish habitat by removing
riparian habitat and contributing to poor water quality. The greenbelt helps buffer against the adverse effects of development.
Juvenile coho salmon

LEAVE IT TO BEAVER
Benefits of Beavers

EVIDENCE OF BEAVER WOOD HARVEST
BANK LODGE ON JORDAN CREEK

The North American beaver (Castor canadensis) is known as a key
stone species, which means they play a critical role in the ecological
community. Beavers benefit streams by expanding the riparian area
and providing habitat for insects, amphibians, fish and birds. Beavers
prefer willow and cottonwood for food and constructing their lodges
and dams. There are signs of beaver activity along Jordan Creek.
Can you find them?

YOU HAVE JUST CROSSED INTO…

THE RIPARIAN ZONE!

The riparian zone is located alongside the banks of rivers or streams,
and is home to a distinct plant community due to saturated (wet)
soil. Riparian vegetation on Jordan Creek includes willow, alder,
cottonwood, and a variety of shrubs, sedges, grasses and rushes.
This zone provides a variety of ecosystem services important for fish,
wildlife and people, but is threatened by streamside development.
Streamside setbacks and greenbelts help to protect the riparian zone.
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Project Report: N. Jordan Ave. Outfall Storm Water Treatment
Site ID: JCR - 11
Site Name: N. Jordan Ave. Outfall
Project Location: 58°21'50.85"N, 134°34'49.77"W
Watershed Name: Jordan Creek
AWC Stream ID: 111-50-10620 USGS-HUC: 190103010606
Ownership Type: Private

Size: To be determined based on contributing area characteristics and locality design rainfall.
Overall Project Goal: Improve water quality in Jordan Creek by treating stormwater run-off generated
from xx ft2 (xx acres) of commercial development from the Jordan Avenue professional business condos.
Project Objectives: Construct an appropriate stormwater best management practice (BMP), such as a
constructed wetland, capable of treating approximately ~11,761 ft3 of run-off generated from
~122,000ft2 (2.8 acres) of commercial development.
Potential benefits: Improved water quality.
Background: Jordan Creek is an anadromous stream that supports coho, pink, and chum salmon along
with Dolly Varden char, and cutthroat trout. In particular, Jordan Creek provides important rearing
habitat for coho salmon and produces up to 10,000 smolts per year. However, Jordan Creek is also listed
as an impaired waterbody due to sediment and high turbidity from urban run-off. Fine sediment and
other pollutants attributed to stormwater runoff occurring in the densely developed lower portion of
the watershed can adversely impact fish and fish habitat.
Approximately 1,900 linear feet of lower Jordan Creek is severely impacted by commercial development
that encroaches on the stream, causing several problems due to reduced riparian functions and poor
snow management practices. Encroaching parking lots are not compliant with the City and Borough of
Juneau (CBJ) stream-side setback required on anadromous streams, but many are “grandfathered”
because they were built prior to the ordinance. Implementing best management practices (BMPs) would
go a long way to improve water quality and fish habitat in this urban stream. However, property owners
do not have an incentive to implement BMPs and are generally reluctant to voluntarily work on such
projects.
The United States Fish and Wildlife Service (USFWS) recently completed a stormwater inventory and
assessment for the Lower Jordan Creek watershed, which identifies opportunities to manage the
quantity and quality of stormwater entering the stream. USFWS identified the north Jordan Avenue
outfall as one of the sites along Jordan Creek where stormwater treatment is needed. Run-off from the
adjacent Jordan Creek Office Condominiums complex enters the storm sewer system and discharges
into Jordan Creek via a culvert (Figure 1). USFWS recommends cutting the culvert, which currently
extends xx feet, and constructing an infiltration basin or constructed wetland between the outlet and
the stream so that stormwater can be treated prior to entering the stream.
1
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Figure 1. The north Jordan Avenue Outfall (Outfall #5) and associated stormwater drainage system.

Site Characteristics: The north Jordan Avenue outfall is located on private property owned by XX. The
outfall is connected to a storm sewer system that includes the parking areas in the Jordan Creek Office
Condominiums complex as well as from adjacent portions of Jordan Avenue (Figure 1). The outfall
culvert extends 28 feet so that the outlet is directly discharging stormwater into Jordan Creek (Figure 2).
The area around the culvert is mostly vegetated in spruce and hemlock with some grasses and shrubs.
The streambed is mostly fine sediments and some gravel. The site is restricted by the 25-foot no
disturbance zone and the 50-foot setback for anadromous streams established by CBJ Municipal Code
§40.70.310.

2
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Figure 2. The north Jordan Avenue outfall on Jordan Creek.

Proposed Project: The proposed project is a constructed wetland that is capable of treating
approximately ~11,761 ft3 of run-off generated from ~122,000 ft2 (2.8 acres) of commercial
development. The culvert would need to be cut back by 25 ft. (Figure 1). This project cannot be
accomplished outside of the 25-foot no disturbance zone for Jordan Creek and would require a variance
from the City and Borough of Juneau (CBJ) prior to construction. The project may also require a Section
404 permit from the U.S. Army Corps of Engineers. Final design should take into account site restrictions
and adhere to the standards set forth in the CBJ Manual of Stormwater Best Management Practices
(August 2010).
http://www.juneau.org/engineering/SW_BMP/documents/Aug_2010_Manual_Stormwater_BMPs_000.pdf
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N. JORDAN OUTFALL STORMWATER TREATMENT
CONCEPTUAL DESIGN
Note: The site does not have enough room for an infiltration basin or constructed wetland based on the
preliminary calculations. The site has about 800 square feet to work with once the culvert is cut back. To treat the
calculated water quality design volume, wetland/basin with this surface area would have to be 20 feet deep, which
does not make sense for the site. Discussions with CBJ resulted in the recommendation to create a small rock-lined
basin. The JWP based this conceptual design using a rock apron outfall protection. Though outfall protection is
generally an erosion control and not a sediment control, some sediment will fall out as the water velocity is
dissipated. The rock will allow for clean-out of the sediment without damaging the stream or riparian habitat. The
area outside of the rock apron can be vegetated with emergent wetland plants.

Overall Site Design

The culvert will be cut back by ~25ft. and a 16 sq. ft. rock apron will be installed immediately in front of the culvert
outlet. The area will be planted with native vegetation to help retain sediment and improve fish habitat.

4
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Rock Apron Design

Standard drawings developed using ErosionDraw Software (© 1999 John McCullah), as modified by the Juneau Watershed
Partnership to conform to the standards set forth by the CBJ Stormwater BMP Manual.

Culvert Characteristics and Rock Apron Design Calculations
Culvert Type: Metal Pipe (non-corrugated)
Culvert Diameter (D) = 22 inches (1.83ft)
Current Culvert Length = 28 ft.
Reduced Culvert Length = 3 to 5 ft. (cut back ~23 to 25 ft.)
Discharge Velocity at Design Flow: Assume range of 0 to 5 ft/s (RE: water velocity is slow enough that sediment is
dropping out)
Minimum dimensions for required protection per CBJ Stormwater BMP Manual
Rock Type: Class I Riprap
Thickness: 1 foot
Width: Diameter + 6 feet = 1.83ft + 6ft = 7.83 ft.
Length: 8 ft., or 4xDiameter (whichever is greater) = 8 ft.
Height: Crown + 1 ft. = 2.83 ft.

5
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Construction Specifications












Ensure that the subgrade for the filter and riprap follows the required lines and grades shown in the plan.
Compact any fill required in the subgrade to the density of the surrounding undisturbed material. Low
areas in the subgrade on undisturbed soil may also be filled by increasing the riprap thickness.
The riprap and gravel filter must conform to the specified grading limits shown on the plans.
Filter cloth, when used, must meet design requirements and be properly protected from punching or
tearing during installation. Repair any damaged fabric by removing the riprap and placing another piece of
filter cloth over the damaged area. All connecting joints should overlap a minimum of 1 foot (0.3 m). If the
damage is extensive, replace the entire filter cloth.
Riprap may be placed by equipment, but take care to avoid damaging the filter.
The minimum thickness of the riprap should be 1.5 times the maximum stone diameter.
Riprap may be field stone or rough quarry stone. It should be hard, angular, highly weather-resistant and
well graded.
Construct the apron on zero grade with no overfall at the end. Make the top of the riprap at the
downstream end level with the receiving area or slightly below it.
Ensure that the apron is properly aligned with the receiving stream and preferably straight throughout its
length. If a curve is needed to fit site conditions, place it in the upper section of the apron.
Immediately after construction, stabilize all disturbed areas with vegetation.

Plant List
Water sedge (Carex aquatilis) and other sedges (Carex sp.)
Bulrush (Schoenoplectus sp., and Scirpus microcarpus)
Spike rush (Elocharis palustris)
Common rush (Juncus effuses)
Cottongrass (Eriophorum angustifolium)
Sitka willow (Salix sitchensis)
Pacific willow (S. lasiandra)
Sweetgale (Myrica gale)
Buckbean (Menyanthes trifoliate)
Skunk cabbage (Lysichiton americanum)
Marsh marigold (Caltha palustris)

Cost Estimate
Rock outlet protection costs between $21 and $27 per square-foot; this includes materials, labor and equipment
(Pitt, et al 2007). The estimate square footage of the rock apron for this project is 16 square feet. The total
estimated cost is $336 to $432.
Planting native plants ranges between $0.02 and $0.13 per square foot (CNT). The area to be planted is ~780
square feet (800 square feet minus 20 square feet for the outlet protection and buffer). The total estimated cost
ranges from $15.60 to $101.40.

Funding Opportunities
The JWP would likely purse Alaska Clean Water Actions grant funding for this project, given its low cost and
potential to improve water quality in Jordan Creek, which is a priority stream for ACWA funding due to it being
listed as an impaired stream. It could be lumped with other Jordan Creek for cost effectiveness in project
management and cumulative benefits to the stream.
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Snow Storage Site Operations and Design Guidance
Purpose and Description
The purpose of this guidance is to improve water quality in Juneau’s watersheds by providing snow
storage site design and operational best management practices (BMPs) to control pollutant loading
resulting from snow storage sites.
Snow is plowed from our streets and
parking areas to ensure public safety.
However, snow removal and storage can
present serious challenges particularly in
Juneau where snowfall is XX inches
annually. In trying to find places to place
snow, poor winter maintenance
practices such as pushing snow directly
into anadromous streams and siting
snow storage areas adjacent to
anadromous streams have become
widespread. Streams and riparian areas
are often used for snow storage because
they are low lying areas that are not
useful for parking or driving, and the
thought is that the snow will just melt
and “go away” in the stream.
However, plowed snow can contain a
variety of pollutants such as petroleum
and heavy metals from fuels, chloride
from deicers, and sediment from gravel
treatment and unpaved areas. In Juneau,
pollutant laden meltwater has
contributed to the degradation of our
local waterways. Four of Juneau’s
waterbodies (Duck Creek, Jordan Creek,
Lemon Creek and Vanderbilt Creek) are
listed as impaired due to pollutants
conveyed in stormwater, which includes
meltwater from snow.
Snow storage site design and operational
practices can be used to divert
meltwater away from streams and
manipulate melting processes to reduce
pollutants in meltwater. Sediment
loading can be controlled through the
geometry of the snowfill and the site.

Figure 1. Snow being pushed into Jordan Creek.

Figure 2. Snow plowed from our streets and parking lots isn’t
pretty. Snow and meltwater convey a variety of pollutants into
our waterways.

Chloride and other water-soluble pollutants (hydrocarbons, phosphorous, nitrogen, and heavy metals)
are best controlled through detention/passive filtration, as well as sediment retention.
This Guidance is primarily intended for private on-site snow storage in residential, commercial and
industrial areas where there is a potential for meltwater to discharge into a stream, lake or wetland.
Private on-site snow storage refers to areas used for storing snow that accumulates on the same
property. Examples of these sites include snow plowed from a parking lot being stored in a corner of
that parking lot or snow plowed by a home-owners association being stored on the residential property.
Private on-site snow storage is currently not regulated by the City and Borough of Juneau (CBJ).
Therefore, best management practices (BMPs) are completely voluntary and there is little incentive for
operators of these sites to implement BMPs, which are often thought to be expensive. This guidance
provides a series of practices ranging from inexpensive to moderately expensive that can be
implemented in a variety of combinations to suit the site-specific conditions and the operating budget of
the landowner. Implementing even just a few of these BMPs would go a long way to protect our local
waterways.
However, this Guidance can be useful for private snow storage basins where there is a potential for
meltwater to discharge into a stream, lake or wetland. Snow storage basins are regulated by the CBJ and
are defined as “a designated area to store snow that comes from off-site…[which includes] grading and
drainage improvements to treat meltwater.” This Guidance could help operators of snow storage basins
develop a site and operations plan, since many of the same practices can be used. However, operators
of these sites must defer to CBJ’s requirements.
Applicability
The snowfill operation BMPs are applicable to any snow storage site, regardless of size, and are used
primarily to reduce sediment conveyed in meltwater, though some chloride may be reduced as well.
These operational BMPs can be used with or without the site design BMPs, though the combination
produces better results.
The site design BMPs are applicable to any snow storage, though the perimeter control measures
specified in Appendix A are only applicable for sites up to 3 acres. Site delineation measures can be
implemented on any site regardless of size. Depending on the selected design BMPs employed, there is
potential to reduce sediment, chloride (from deicing chemicals, hydrocarbons and other water-soluble
pollutants (phosphorous, nitrogen, and heavy metals) in meltwater and to reduce meltwater directly
discharging into waterbodies.
CBJ Land Use and Permitting
The CBJ regulates snow storage basins under the Land Use Code. Snow storage basins are defined as “a
designated area to store snow that comes from off-site…[which includes] grading and drainage
improvements to treat meltwater.” This does not include “areas that are occasionally or temporarily
used for snow storage which do not have drainage improvements” or “areas used for storage of snow
that accumulates on the same property” [49.80.120].
Regulation snow storage basins began in 2010 in anticipation that upland snow storage sites will
eventually be developed to comply with environmental regulations. The Land Use Code now identifies
zoning districts in which off-site snow disposal is an allowed use and when these sites must operate

under a Conditional Use Permit. Permitting is based on size and zoning district, as summarized in the
Table below. Off-site snow storage sites of any size are prohibited in Mixed Use zoning districts.
Size
Neighborhood
(less than ½ acre)

Regional
(½ to 1 acre)

Areawide
(more than 1 acre)

Zoning District
Industrial, including Waterfront Industrial
General Commercial,
Residential (RR and D-1 only)
Waterfront Commercial
Light Commercial
Residential (D-3 and higher densities)
Industrial, including Waterfront Industrial
Residential (RR and D-1)
Waterfront Commercial
Light Commercial
Residential (D-3 only)
Residential (D-5 and higher densities)
Industrial, including Waterfront Industrial
Residential (RR only)
General Commercial
Residential (D-1 and D-3 only)
Residential (D-5 and higher densities)
Light Commercial
Waterfront Commercial

Permit
None – CDD Staff review
Conditional Use
Conditional Use*

None – CDD Staff review
Conditional Use
Conditional Use*

Prohibited
Conditional Use
Conditional Use*
Prohibited

Implementation
Snow storage sites should be selected and prepared prior to snowfall. In some cases, this process may
need to start in early spring so that all selected site design best management practices (BMPs) such as
bioswales or other infiltration measures can be in place before snow storage operations begin. At a
minimum, this process should begin a month prior to the first anticipated snow fall, providing enough
time to at least identify an appropriate site and delineate the snow storage area.
The general procedure for preparing snow storage sites is as follows:
1) Identify an appropriate site* ( Section A)
2) Install selected perimeter controls and BMPs treating meltwater discharge (Section B)
3) Delineate the setback from the perimeter controls or, if no perimeter controls are installed, the
limits of the snow storage site* (Section B)
4) Perform the snowfill operations appropriate for the selected site conditions while the snow
storage site is in use* (Section C)
5) Inspect and maintain the snow storage site* (Section D)
At a minimum, implement the BMPs with an asterisk (*).
A. Site Selection
Locate new snow storage area according to the below recommended criteria. For existing snow storage
areas, determine whether it is feasible to re-locate snow storage to a different location if the existing
location does not meet the recommended criteria. If it is not feasible to relocate snow storage,
implement other BMPs described in Section B (Site Design) and Section C (Snowfill Operations) to
minimize impacts to adjacent waterbodies as practicable.

Recommended site selection criteria
 The site should be sized to accommodate the expected volume of snow from the plowed area.
According to xx, a one-acre site in Juneau has a useable capacity of about 17,000 cubic yards of
snow.
 When possible, select a site in an upland location that is unlikely to impact a stream or wetland.
 Select a flat site with well-drained soils to allow filtration, absorption and microbial activity.
 If flat site is not available, select a site that is concave (a low point) or is gently sloping (1-2
percent).Where possible, the slope should be oriented so that the higher end melts first (usually
south to north, but can be site dependent) in order to control the melting process and discharge
meltwater in a manner that reduces sediment.
 If a pervious surface is not available, select a location on an impervious surface where meltwater
can be safely conveyed to a storm water treatment BMP (if one is available).
Sites to avoid
 Avoid sites that are steeply sloped or mounded.
 Avoid sites in wetlands and avoid disposing of snow in streams and riparian areas.
 Avoid sites that are in parks or playgrounds where direct contact recreation occurs after the
snow season. Accidental ingestion of soils contaminated with metals can be detrimental to
human health, particularly in children.
 Avoid sites where ground water is used for drinking water. Where wellhead protection areas
have been defined for public water supplies, snow disposal sites should not be located in the
protection area. Where wellhead protection areas are not designated, it is recommended snow
storage sites are located at least 150 feet up-gradient of private and Class C wells and at least
200 feet from class A or B public water systems. See DEC’s policies regarding siting snow storage
areas near drinking water sources (provided in Resources section at end of this document).
B. Site Design
On-site snow storage areas can be designed to minimize pollutant loading by preventing direct plowing
into the stream and riparian area, allowing sediment to settle, infiltrating of meltwater and redirecting
meltwater flows away from streams. One or more of the following design elements can be implemented
in any combination to allow for flexibility given site specific conditions. At a minimum, the snow storage
site should be delineated and a vegetated buffer should be maintained between the snow storage site
and any nearby waterbodies as described below.
Recommended practices
 Site Delineation: At a minimum, snow storage sites near a waterbody should have the limits of
the storage area delineated along the 50-foot setback for anadromous streams. If no other
measures are implemented, this will at least alert the operator and discourage placing or
pushing of snow into the riparian area and stream. Where perimeter controls are implemented,
the site should be delineated along a 5-foot (minimum) setback from the perimeter control in
order to alert the operator and discourage placing or pushing of snow into the perimeter control
measures and damaging them. The site should be delineated with highly visible flagging or snow
poles placed every 20 to 30 feet.


Perimeter Control: Snow storage sites near waterbodies should maintain a vegetated buffer
between the snow storage site and the waterbody. Where feasible, the vegetated buffer should
at least encompass the 50-foot setback from anadromous streams. In areas where vegetative

buffer is lacking (e.g. in developed areas), perimeter control should be installed between the
waterbody and the snow storage site. However perimeter control is strongly recommended for
any snow storage site near a waterbody, even those with vegetative buffers.
Perimeter control is not necessarily needed along the entire perimeter, but should be placed
where it would function to intercept and divert meltwater flows away from streams and other
sensitive areas (e.g. wetlands). Recommended options include a diversion dike or a stabilized
channel. An equivalent, alternative perimeter control can be considered given cost and
feasibility. However, silt fences are NOT recommended for perimeter control in this application,
since they are often damaged by snow storage and plowing activities and difficult to install in
frozen ground.


Treatment of Discharge: Where possible, meltwater should be discharged from the site to a
stormwater treatment structure that allows infiltration (e.g. bioswale), particularly where such
BMPs are not being used as perimeter controls.

C. Snowfill Operations
These snowfill operations describe how to place snow on a storage site to manipulate melting processes
to control pollutants in meltwater. These practices primarily help reduce the amount of sediment
conveyed in meltwater, but can also reduce the amount of chloride. These operational practices can be
implemented on any snow storage site, including those located on paved surfaces. If used in
combination with perimeter control and/or the treatment of the site’s discharge, the water quality
benefits are increased.
Recommended practices
 Place snow in a single, compact pile with steep side-slopes (1:1.5 or steeper) and a flat top.
 Place snow in piles that have larger footprints (cover a larger area) but do not exceed pile
depths (height) of 20 feet. If deicing chemicals were used, this method will minimize chloride in
snowmelt.
 When storing snow on sloped sites, place snow on the downslope portion first and then
progress uphill.
 Maintain a minimum of a 5-foot set back from any perimeter controls (Section B).
Practices that should be avoided
 Do not plow or store snow or ice into streams or wetlands or onto stream or wetland
buffers.
 Do not plow snow and ice into storm drain catch basins, ditches or other conveyance
structures such as swales. Snow and debris may block drainage and cause localized flooding.
This may also allow sediment, debris, and other pollutants to be quickly conveyed through
the storm water system and into a nearby waterbody.
 Do not plow snow or ice to public land such as roads or sidewalks.
 When using a bioswale or ditch as perimeter control, DO NOT push or plow snow into these
areas as it may affect drainage and infiltration.

D. Maintenance and Inspection
Snow storage sites will require periodic inspection and maintenance during and after snow storage
operations to ensure implemented measures are working as intended.
During snow storage operations
 Periodically collect loose debris and garbage around the site to prevent it from being
transported off-site in meltwater.
 Ensure nearby storm drain catch basins, ditches and other drainage structures are free of snow
and ice.
 Check that selected perimeter control measures have not been damaged and, if they are, repair
them as soon as practicable.
 When clearing the area of accumulated sand/gravel, do not sweep the sand/gravel into ponded
water.
After snow storage operations
 Clean area of accumulated sand/gravel, trash and debris.
 Where vegetation is damaged in the riparian area or in the vegetated buffer, the area should be
re-vegetated in the spring and summer.
Implementation Costs
The cost associated with setting aside land for on-site snow storage is difficult to determine, as it is not
necessarily tied to the cost of the land. For example, on-site snow storage sites in commercial areas
have the potential to eliminate customer parking, but how much this lost parking costs a business
depends on variables such as the size of the parking lot and how often the parking lot is filled to capacity
(e.g. a parking lot that is only ever half-filled on the busiest day will not necessarily lose money if snow is
plowed to the furthest quarter of the lot). On-site snow storage in a residential area may not necessarily
have monetary costs, but could affect residents through associated noise, loss of convenient parking,
and blocked walking paths.
The cost associated with setting aside land for off-site snow storage would directly tie to the cost of the
property, since the site would be a designated snow storage area, and would include the costs of
permitting the site as a snow storage basin. This can be expensive.
Outside of the property costs, the BMPs recommended in this guidance range from relatively
inexpensive to moderately expensive to implement. Snowfill operations are relatively easy and costeffective to implement. There should be little to no cost associated with implementing this BMP. Since
care has to be taken to ensure operations are conducted in accordance to this guidance, any cost will be
associated with the potential increase in operator time while they transition to operating per this
guidance. However, any potential cost should be short-term.
The various site design BMPs range in cost, as shown in the Table below. Site delineation methods are
relatively inexpensive. Berms are the most cost-effective perimeter control. In addition, they require less
space. Bioswales can become quite expensive depending on the size of the site. These also require more
space. However, bioswales are the most effective in treating meltwater.

Measure
Cost
Site Delineation
Flagging $6 for 600-ft roll of flagging tape (estimate from Home Depot)
Snow Poles $15 each for a 8 ft. pole 1.3 in. in diameter (estimate from Interwest Safety Supply,
LLC; does not include shipping)
Perimeter control
Gravel berm $15 - $55 per linear foot (estimate from the EPA)
Bioswale $200 - $625 per 100 feet of channel length (estimate from the EPA, assumes a 1.5ft deep channel with a 2-ft wide bottom and 3:1 side slopes)

Partnering to reduce costs: The Juneau Watershed Partnership (JWP) and the Southeast Alaska
Watershed Coalition (SAWC) are willing to partner with landowners interested in implementing snow
storage site BMPs on their property. As non-profit organizations, we are able to seek grant funding and
can solicit volunteers from our membership to pursue these projects at little to no cost to the
landowner. While we cannot guarantee funding, we will work with interested landowners in any way we
can to assist in implementing these measures.

Resources
Alaska Department of Environmental Conservation (DEC). Nd. Snow Disposal on Marine Ice and in Open
Marine Water. https://dec.alaska.gov/water/wnpspc/pdfs/dec_policy_snowdisposal_marine.pdf
---. Snow Disposal Area Siting Guidance.
https://dec.alaska.gov/water/wnpspc/pdfs/dec_snowdisposal_siting_guidance.pdf
Alaska Department of Transportation and Public Facilities (DOT&PF). 2012. Emerging Practices in
Highway Maintenance. http://dot.alaska.gov/stwdmno/Winter_Maintenance.pdf
Carlson, R.F.; Barnes, D.L.; Vaughan, N.; and A. Forsstrom. 2003. Synthesis of Best Management
Practices for Snow Storage Areas. Prepared for the Alaska Department of Transportation, Statewide
Research Office. http://www.dot.state.ak.us/stwddes/research/assets/pdf/fhwa_ak_rd_03_04.pdf
Tetra Tech Alaska. 2010. Manual of Stormwater Best Management Practices. Prepared for the City and
Borough of Juneau (CBJ).
http://www.juneau.org/engineering/SW_BMP/documents/Aug_2010_Manual_Stormwater_BMPs_000.pdf

Wheaton, S.R. and W.J. Rice. 2003. Siting Design and Operational Controls for Snow Disposal Sites. 1st
International Conference on Urban Drainage and Highway Runoff in Cold Climate.
http://anchoragestormwater.com/Documents/siting_design_ops_snowdisp_sites.pdf
Wheaton, S.R. 2003. Private Snow Disposal Sites (On-Site Snow Storage Only) Operations Guidance
(DRAFT). Municipality of Anchorage Watershed Management Services.
http://anchoragestormwater.com/Documents/privtsnobmps.pdf
http://www.juneau.org/engineering/Snow_Storage/documents/Final_Report_1-66.pdf
http://www.dot.ca.gov/hq/oppd/stormwtr/ppdg/swdr2010/PPDG-July-2010-r2.pdf

http://www.bwsc.org/ABOUT_BWSC/systems/stormwater_mgt/Stormwater%20BMP%20Guidance_201
3.pdf

APPENDIX A:
Standard Drawings for Snow Site Operations and Design

Standard drawings developed using ErosionDraw Software (© John McCullah)

APPENDIX B:
Construction Specifications for Snow Site Design

TEMPORARY DIVERSION DIKE
Definition: A temporary ridge of compacted soil constructed around the perimeter of a disturbed
area or snow storage site. The diversion dike can consist solely of an earthen berm or a berm in
conjunction with a stabilized ditch.
Purposes:




To divert storm runoff from drainage areas away from adjacent areas and slopes to a
stabilized outlet.
To divert sediment-laden runoff from a disturbed area to a sediment-trapping facility such
as a sediment trap or sediment basin.
To assure that sediment-laden runoff will not leave the site without treatment.

Planning Considerations:






It is very important that a diversion dike be stabilized immediately following installation
with temporary or permanent vegetation to prevent erosion of the dike itself. The gradient
must have a positive grade to assure drainage, but if the gradient is too great, precautions
must be taken to prevent erosion due to high velocity channel flow behind the dike.
This practice can use material available on the site and can usually be constructed with
equipment needed for site grading. The useful life of the practice can be extended by
stabilizing the dike with vegetation. Diversion dikes are preferable to silt fence because
they are more durable, less expensive, and require much less maintenance when
constructed properly.
Temporary diversion dikes are often used as a perimeter control in association with a
sediment trap or a sediment basin, or a series of sediment-trapping facilities, on moderate
to large construction sites. If installed properly and in the first phase of grading,
maintenance costs are very low.

Design Considerations:
Drainage Area: 5 acres or less
Velocity: maximum permissible velocity
Recommended Design:
Berm
side slope:

2:1 or flatter

width:

2 foot (.6 m) (top width)

height:

1.5 feet (.5 m)

freeboard:

0.5 feet (.2 m)

Channel
shape:

parabolic or trapezoidal
recommended

side slope:

2:1 or flatter

stabilization:

vegetation or riprap

Grade: The channel behind the berm shall have a positive grade to a stabilized outlet. If the
channel slope is less than or equal to 2%, no stabilization is required. If the slope is greater than
2%, the channel shall be stabilized.
Outlet: Divert sediment-laden water into a temporary sediment trap or sediment basin when
possible. Runoff should empty into an outlet protection unless well stabilized natural outlets
exist.
Construction Specifications:





Temporary diversion dikes must be installed and must be functional prior to storing snow
onsite.
The berm should be adequately compacted to prevent failure.
Temporary or permanent seeding and mulch should be applied to the dike immediately
following its construction.
The dike should be located to minimize damages by snow operations and traffic.

Inspection and Maintenance:





Once every two weeks, inspect and make repairs to the berm, flow channel, outlet or
sediment trapping facility, as necessary.
Diversion Dikes used to trap sediment shall be inspected and cleaned out after every
significant storm.
Damages caused by traffic or other activity should be repaired before the end of the day
damage was noted.
If vegetation has not been established, reseed damaged and sparse areas immediately.

GRASSED-LINED CHANNELS
Definition: Vegetation lining a natural or constructed waterway, swale or dike to protect it from
erosion.
Purpose: Grass protection of drainage-ways reduces erosion by lowering water velocity over the
soil surface and by binding soil particles with roots. The drainage-way is any ground surface
over which concentrated runoff travels. It is typically a manmade waterway, swale or ditch. It
may also be the upslope flow of water and directs the concentrated flow along the surface of the
barrier.
Grass-lined channels should be used where:




a vegetative lining can provide sufficient stability for the channel grade by increasing
maximum permissible velocity;
slopes are generally less than 5%;
site conditions required to establish vegetation i.e., climate, soils and topography are
present.

Design Considerations:






Grass-lined channels resemble natural systems and are usually preferred where design
velocities are suitable. Select appropriate vegetation and construct channels early in the
construction schedule before grading and paving increase runoff rates.
Generally, grass-lined channels are constructed in stable, low areas to conform with the
natural drainage system, but they may also be needed along roadways or property
boundary. To reduce erosion potential, design the channel to avoid sharp bends and steep
grades.
The channel cross section should be wide and shallow with relatively flat side slopes so
surface water can enter over the vegetated banks without erosion. Riprap may be needed
to protect the channel banks at intersections where flow velocities approach allowable
limits and turbulence may occur. Cross-section designs include:

V-shaped channels are generally used where the quantity of water is relatively small, such as
roadside ditches. The V-shaped cross section is desirable because of difficulty stabilizing the
bottom, where velocities may be high. A grass or sod lining will suffice where velocities are low
or rock or riprap lining may be necessary.
Parabolic grass channels are often used where larger flows are expected and sufficient space is
available. The shape is pleasing and may best fit site conditions. Riprap should be used where
higher velocities are expected and where some dissipation of energy (velocity) is desired.
Combinations of grass with riprap centers or turf reinforcement mat centers are useful where
there is a continuous low flow in the channel.

Trapezoidal grass channels are used where runoff volumes are large and slope is low so that
velocities are non-erosive to vegetated linings. Trapezoidal channels generally have concrete or
riprap lined center for low flow.








Grass-lined channels must not be subject to sedimentation from disturbed areas.
An established grass-lined channel resembles natural drainage systems and is usually
preferred if design velocities are below 5 ft/sec.
Outlets should function with a minimum of erosion.
Channels with design velocities greater than 2 ft/sec. will require that turf reinforcement
mats, erosion control blankets, fiberglass roving or straw and netting be installed at the
time of seeding to provide stability until the vegetation is fully established. It may also be
necessary to divert water from the channel until vegetation is established or to line the
channel with sod.
Whenever design velocities exceed 4 ft/sec. a permanent type of erosion control blanket
or turf reinforcement mat will be necessary.
Sediment traps may be needed at channel inlets and outlets to prevent sedimentation.

Design Criteria:
Capacity: Sufficient to convey 10 year - 24 hour storm.
Velocity: The allowable design velocity for grass-lined channels is based on soil conditions, type
of vegetation, and method of establishment. If design velocity of a channel to be vegetated
exceeds 2-4 ft./sec., a channel liner is required.
Depth: The design water surface elevation or a channel receiving water from diversions or other
tributary channels shall be equal to or less than the design water surface elevation of the
diversion or other tributary channel at the point of intersection. The top width of parabolic and
V-shaped, grass-lined channels shall not exceed 30 feet, and the bottom width of trapezoidal,
grass-lined channels shall not exceed 15 feet unless multiple or divided waterways, riprap center,
or other means are provided to control meandering of low flows.
Cross-section: The channel shape may be parabolic, trapezoidal, or V-shaped, depending
on need and site conditions.
Side slopes: Grassed channel side slopes generally are constructed 3:1 or flatter to aid in the
establishment of vegetation and for maintenance.
Grade: Generally restricted to slopes 5% or less. Either a uniform or gradually increasing grade
is preferred to avoid sedimentation.
Construction Specifications:



Excavate channel to desired design specifications.
Install filter fabric according to manufacturer specifications, if needed. Ensure that:
o Filter fabric overlaps in so that seam faces away from flow.





o Filter fabric is keyed-in at top of the channel to anchor the fabric.
If using rock, install in bottom of the channel.
Place top soil
Seed

Inspection and Maintenance:








During the initial establishment, grass-lined channels should be repaired and grass reestablished if necessary.
After grass has become established, the channel should be checked periodically to
determine if the channel is withstanding flow velocities without damage.
Check the channel for debris, scour, or erosion and immediately make repairs. It is
particularly important to check the channel outlet and all road crossings for bank stability
and evidence of piping or scour holes and make repairs immediately.
Remove all significant sediment accumulations to maintain the designed carrying
capacity.
Keep the grass in a healthy, vigorous condition at all times, since it is the primary erosion
protection for the channel.
Permanent grassed waterways should be seasonally maintained by mowing or irrigating,
depending on the type of vegetation selected.

APPENDIX C:
Example Snow Site Design

Switzer Village Snow Storage Site on East Creek
Existing conditions:

Snow storage operations are
impacting the stream and
riparian vegetation. Sediment
is discharging into the stream
and trees are being damaged
from having snow plowed up
against their trunks. A berm
would be most appropriate
perimeter control option on
this site, since it is small and
has limited storage space.

Conceptual Design for Site:
Notes:
1.

2.

3.

4.

Delineate the site to
protect riparian area and
berm.
Place berm along streamside of site, wrapping ends
along top and bottom to
direct flow away from
stream and prevent
meltwater from
circumventing the berm.
Re-vegetate disturbed
areas from previous snow
storage operations.
Consider vegetating the
embankment using live
staking or pole plantings.

TECHNIQUES FOR VEGETATING
RIPRAP REVETMENTS
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Dormant Cuttings and Techniques for Vegetating Riprap Revetments in Juneau
Purpose and Description
Improve riparian and fish habitat by using dormant cuttings and joint planting techniques to vegetate
riprap revetments stabilizing eroding streambanks.
Riparian vegetation has several important ecological roles:
 Providing cover and food resources for terrestrial invertebrates, birds, and mammals;
 Shading streams to maintain cool water temperatures necessary for salmon and other aquatic
organisms;
 Providing a source of large woody debris, allowing complexity in stream habitats;
 Delivering leaf litter, organic debris, and terrestrial invertebrates, which are sources of food for
fish and aquatic invertebrates;
 Protecting streambanks from erosion; and
 Providing stormwater treatment
When riparian vegetation is removed and replaced with riprap revetments, these benefits are
completely lost with the exception of erosion control.
Dormant cuttings are living, woody plant cuttings capable of establishing root systems and growing into
shrubs or trees after being placed into the streambank. Dormant cuttings can be used in a variety of
bioengineering techniques such as live staking, pole planting, brush layering, etc. Planting dormant
cuttings will not provide immediate erosion protection, so they are best used in combination with other
techniques. The two techniques discussed here are joint planting and vegetated riprap.
Joint planting uses a combination of rock and dormant cuttings to stabilize a streambank. In this
application, dormant cuttings are prepared into live stakes and poles, and planted in the rock joints in
order re-establish riparian vegetation and cover. The cuttings are planted after the construction of a
new riprap revetment, or in an existing riprap revetment. This allows, over time, recovery of some
riparian vegetation and the associated benefits.
Vegetated riprap is another method for using a combination of rock and dormant cuttings to stabilize a
streambank. However, this typically refers to when dormant cuttings are placed during the construction
of a new riprap revetment as part of the design. In addition to live staking and pole planting, brush
layering techniques may also be incorporated to provide additional vegetative coverage.

Figure 1. A comparison between a standard riprap revetment (left) and a riprap revetment with joint planting
(right). Figures from Stream Corridor Restoration: Principles, Processes, and Practices, 10/98, by the Federal
Interagency Stream Restoration Working Group (FISRWG), accessed online at
http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/water/manage/restoration/?cid=nrcs143_026887

Applicability
Techniques discussed in this document are applicable where the primary objectives include habitat
improvement, erosion control, water quality improvement, and aesthetics. These techniques are
applicable for existing and new riprap revetments with slopes of 2:1 or flatter.
Advantages/Disadvantages
Advantages
 Inexpensive
 Relatively easy method
 Improves aesthetics
 Improves riparian and fish habitat
 Can be used to improve existing structures
 Easy installation when incorporated as part of
new riprap revetment
 Over time, adds to stability of riprap revetment

Disadvantages
 Limited to certain species
 Can be time intensive
 Harvest, preparation and planting of stakes is
time sensitive
 Construction best during dormant season of
selected species
 Plant loss of 30 – 50% is common
 Planting density will be dictated by the
availability of voids.

Dormant cuttings can be placed after the installation of rock for new riprap revetments or in an existing
riprap revetment. This is called joint planting. Installing cuttings during construction of a new revetment
is called vegetated riprap.
For new construction, implementing vegetated riprap techniques will make it easier to install the
dormant cuttings, though it will extend the time it takes to install the rock. This is because equipment
will have to carefully place, not end dump, the rock in order to prevent damage to the cuttings.
Installation after the rock has been placed, or in an existing revetment, may result in more difficult
installation due to having to work between the rock. For this reason, it is encouraged to design and
schedule installation to coincide with construction for new revetments. However, where there is existing
riprap, joint planting provides a means to improve riparian and fish habitat along these previously
modified streambanks.
Preparation of Dormant Cuttings
The success of joint planting is largely dependent on properly selecting, collecting and preparing the
dormant cuttings.
Site and Species selection: Dormant cuttings can only be prepared from certain plant species. Willow
(Salix spp.) is the most common species used for live stakes throughout the country and has been used
successfully in Juneau.
Other species from which dormant cuttings can be made are as follows:
Black cottonwood* (Populus balsamifera)
Red-osier dogwood* (Cornus stolonifera)
Nootka rose+ (Rosa nutkana)
Salmonberry+ (Rubus spectabilis)
Red elderberry+ (Sambucus racemosa)
*used with success in Juneau and recommended by Alaska Dept. of Fish and Game
+ known to root well from cuttings but are less commonly used in this application

Identify a harvest site with healthy populations of the selected plant species. Harvest sites are easier to
identify when leaves are present in the spring or summer. The site should have at least 3 times the
needed harvest material. If necessary, harvest from multiple sites to prevent over harvesting.
Always get permission from the landowner for accessing the site and plant collection. Collecting
dormant cuttings from State land may require a permit; contact the Department of Natural Resources
prior to collecting cuttings from State land.
Harvest: Harvest must occur when the selected species are dormant (not actively growing), in winter or
early spring, preferably before March 31. The best wood to use is healthy, live wood that is 2 – 5 years
old with smooth bark that is not deeply furrowed and is reasonably strait. Younger wood will lack
sufficient energy to sprout.
Dormant cuttings are generally harvested for three preparations as shown in Figure 2 and outlined in
Table 1.

Figure 2. A comparison in dormant cuttings prepared into live stakes, branched cuttings and poles.

Table 1. Information for preparing dormant cuttings into live stakes, branched cuttings and poles.
Type
Diameter
Typical
Technique
Notes
(inches)
Length
Stakes
0.5 – 2
10 – 18
Joint planting and
 Smaller diameter stakes
inches*
Vegetated Riprap
(diameter less than 1.5 inches)
must be at least be 18 inches
long
 Harvest length can be up to 4
feet, and then trimmed to size
of stake (Figure 3)
Poles
1.5 – 3.5
2–3
Joint planting and
 Generally better survival due to
meters*
Vegetated Riprap
size
 Long enough to reach beyond
the riprap, though may require
mechanical measures for
installation
Branch
3/8
Up to 3
Vegetated Riprap
 Branches kept intact
cuttings
minimum
meters*
*length of the cutting should be long enough to reach moist soil (vadose zone).

Fabrication of Cuttings: Both stakes and poles are prepared in the
same manner. When harvesting, make clean cuts without splitting
the ends. Spread harvest activity throughout the site to minimize
visual impact. Do not thin more than 2/3 of the donor plant to
avoid harming it, and remove cuttings from inside the crown of
the plant. Cuttings for stakes can be up to 4 feet in length, and
trimmed to create stakes (Figure 3). However, the cutting length is
dependent on the application and, in the case of joint planting and
vegetated riprap, both live stakes and poles should be cut to
lengths that allow the cuttings to extend 6 to 8 inches into the
vadose zone.
The end that will go into the ground shall be pointed or angled
(hence “stake”) and the top cut straight across.
When using willow, trim off flower buds (pussy willows) on the top
2/3 of branch that was produced last growing season and trim all
leaf buds except two leaf buds near the top of the stake
When using cottonwood, retain one side branch and trim all but
the terminal bud on that side branch.
In preparing branched cuttings, some side branches are kept.
Branched cuttings are not used joint planting and, therefore do
not need to be prepared unless vegetated riprap is planned.
For easy storage and installation, cuttings can be placed so that they
are oriented the same way, and bundled and labeled by species.

Figure 3. Preparing multiple live
stakes from a dormant cutting.
From ADFG 2005.

Soaking and Storage: After harvesting, the dormant cuttings should be bundled so that they are
oriented the same way for ease of transport and installation. If different species were harvested, they
can be group and labeled by species for identification. Dormant cuttings must not be allowed to dry out.
All cuttings should be initially soaked in water for 1 to 4 days. Soaking significantly increases the survival
rate of the cuttings. While soaking, the dormant cuttings should be stored in a location where they are
protected from the sun, wind, cold, heat and physical damage.
Dormant cuttings are more successful when planted the same day they are removed from water.
However, if it is necessary to harvest the dormant cuttings well before installation, the cuttings should
be stored based on when they were harvested. If harvested at temperatures below freezing, freeze
cuttings at no colder than 0 degrees Fahrenheit or refrigerate cuttings until planting. If harvested at
temperatures above freezing, cuttings should be refrigerated between 31 to 40 degrees Fahrenheit and
60 to 70 percent humidity. Do not store plants beyond one season; instead, plan on preparing new
cuttings (see Timing below). Stored stakes must be soaked in water for a minimum of 24 hours prior to
installation, but not for more than 48 hours.
Installation
Dormant cuttings can be placed after the installation of rock for new riprap revetments or in the rock
joints of an existing riprap revetment. This is called joint planting. Installing cuttings during construction
of a new revetment is called vegetated riprap. Both methods are discussed separately, with timing and
general installation guidelines that apply to both discussed first. All standard drawings for installation
are provided in Appendix A.
Timing: Installation is most successful if the dormant cuttings are installed during the dormant season
immediately after harvesting and soaking in water for 4 days. However, dormant cuttings can be
installed any time of the year, except for when the ground is frozen and late summer. Installation
outside of the dormant season will only be successful if the cuttings are properly stored (as described
above) and are soaked for a minimum of 24 hours prior to installation.
Fall is the preferred installation time with early winter being the next best time for installation. If a
spring installation is necessary, irrigation/watering will be essential for survival. Summer installation is
generally not recommended due to dry conditions. If a summer planting is necessary, dormant cuttings
should not be planted after July 1 as the ability of plantings to establish quickly declines after this date. If
cuttings cannot be installed before July 1, do not store the cuttings until the following fall; instead, plan
on getting new cuttings.
Table 2. Timing of activities associated with dormant cuttings.

Activity

Sept

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

June

July

Aug

Harvest
Storage
Planting

Potential for Frozen Ground

General Guidelines: If installation is expected to take multiple days, only the amount of material
required for planting each day should be removed from soaking. Before installing, inspect the cuttings
and do not use those that have begun to root or mold, or that have appeared to dry or leaf out. Cuttings

stored onsite should be kept soaking or wet, and protected from the sun, wind, cold, heat and physical
damage.
In addition, during planting, be careful not to damage the buds, strip the bark or split the stake during
installation. Any stakes or poles that have split during installation should be replaced as materials allow.
Dormant cuttings should be installed at random intervals between rocks in the available joint spaces
above the Mean High Water (MHW) line, but not exceeding the number of cuttings per square meter
recommended in Table 3. Soil around the cuttings should be kept moist for at least 6 weeks following
planting.
Table 3. Spacing for joint planting and vegetative riprap techniques based on slope and soil cohesion. From Sotir
(2007).
Slope Steepness
Spacing – Feet on Center
Cohesive soils
Non-Cohesive Soils
1.5:1
N/A
N/A
2:1
1.5 to 3
1.5 to 2
3:1 or flatter
3 to 5
2 to 4

Joint Planting
Joint planting involves driving live stakes and pole cuttings into the rock joints. Stakes and poles require
slightly different installation methods, though all cuttings must be planted with the pointy-end in the
ground and the leaf bud scars or emerging buds pointing up. As necessary add soil slurry (mix of soil and
water) in the voids between rocks prior to planting the dormant cuttings in order to encourage rooting.
Watering is also used to reduce air pockets and increase soil contact. Lack of soil contact, particularly
within the rock joints, is one of the leading causes of mortality after installation.
Stakes: Use a rebar (3/4 inch or less in diameter) or other similar tool to establish a pilot hole for stakes.
The hole must be perpendicular to the surface and must reach into the subsoil where existing rock or
new rock has been placed. Much of the stake (3/4 of the length) should extend into the subsoil with
only one or two leaf buds above the ground. Due to their size, stakes are generally planted towards the
top of the
Poles: One-half to two-thirds of the pole should extend into the ground. While a rebar may be used to
create a pilot hole, it may not be successful in creating a hole deep enough for pole installation. In this
case, installation of poles may require the use of a “stinger,” which is a solid steel rod that attaches to a
backhoe or excavator, or a power auger or similar tool. Some stingers have the ability to insert the
cutting into the attachment so that the stinger can be used to drive the pole into the ground. When
using a stinger without this capability, the attachment is used to make a pilot hole through the riprap,
stopping when the softer subsoil is reached. Then the pole is placed through the pilot hole by hand and
is pushed into the subsoil using the bucket of the excavator. The pole will make its own hole through the
soil so there is a continuous tight fit between the soil and the pole.
Note about joint planting in existing riprap: Thick existing riprap may also require the use of a stinger, or
a power auger or similar tool. Depending on the stinger attachment, they are capable of installing live
stakes in riprap 4 to 5 feet thick. An excavator can also be used to lift and move rocks as needed.
However, when replacing the rock, care must be taken not to damage the dormant cuttings.

Vegetated Riprap
In vegetated riprap, the cuttings are installed during construction of a new riprap revetment while the
bank is being graded and the riprap is being placed. Live stakes and pole plantings are used in this
application similar to joint planting. However, another technique called brushlayering, which uses
branched cuttings, is also used in this application.
Live stakes and poles: Live stakes and poles are installed as described for joint planting with the
exception that poles can be placed so they are angled to prevent the riprap from moving down the
bank. Poles can also be placed to help key in the toe of the riprap. In addition, soil can be placed around
the cuttings prior to installing the riprap. If filter fabric is being used, it may be necessary to cut a small
hole in the fabric to make it easier to drive stakes and poles into the native soil.
Branched cuttings: Branched cuttings are installed just at Mean High Water (MHW) using the brushlayering technique. This requires excavating a filling terrace above the toe of the riprap. The terrace
should slope back 10 to 20 degrees. Branched cuttings should be at least 6 feet long or long enough to
allow at least 8 to 18 inches of the cutting to extend beyond the face of the slope. Branched cuttings are
placed along the terrace at 5 to 8 branches per linear foot and should crisscross at random. After laying
the cuttings the brushlayer should be covered with 6 to 18 of soil, compacted and watered (if
necessary). Additional terraces can be created up the bank as desired.
Riprap: Unlike traditional riprap construction, do not end dump the rock when constructing vegetated
riprap. Instead carefully place the rock in order to prevent damage to the cuttings. Some damage during
placement of rocks is unavoidable and acceptable since some of the deeply rooted material will
regenerate.
Maintenance
Watering may be necessary to ensure the success of the dormant cuttings. Soil around the cuttings
should be kept moist for at least 6 weeks following planting. More watering may be needed if
installation occurred in the spring or if the site is experiencing dry conditions.
Examine the site at minimum twice during the first year, and once per year thereafter, preferably after
the flood season. Examine the cuttings for adequate survival and growth. Before replacing dead plants,
determine the reason they were unsuccessful and implement corrective measures with new plantings.
Voles are known to girdle the cambium layer at the base of cottonwood stakes during winter. Protect
these cuttings with a collar designed to protect tree bark from rodents.
When the vegetation becomes established (up to 3 years), maintenance becomes less over time.
Construction Costs
Joint planting: According to Sotir and Fischenich (2007) the cost of joint planting can range from $6 to
$15 per cutting. This estimate includes harvest, transportation, handling, fabrication and storage. This
does not include the cost of the riprap component, which is assumed to be existing, or the labor and
equipment costs.
Installation can vary depending on labor and equipment costs, and the size of the site. McCullah (2001)
estimates 2 to 5 square meters per hour can be planted. This can be used to estimate labor costs based

on site size. In Juneau, equipment time is about $150 to $200 per hour for an excavator (Hanna,
personal communication).
Vegetated riprap: For planting dormant cuttings during construction of a new riprap revetment,
McCullah (2001) states that an additional 10% labor and equipment time should be added to the
estimated labor and equipment costs of constructing a riprap revetment alone. This is required for
careful placement of riprap to prevent damage to the cuttings.
Partnering to reduce costs: The Juneau Watershed Partnership (JWP) and the Southeast Alaska
Watershed Coalition (SAWC) are willing to partner with landowners interested in implementing joint
planting and vegetated riprap techniques on their property. These non-profit organizations are able to
seek grant funding and solicit volunteers to pursue these projects at little to no cost to the landowner.
EXAMPLES IN JUNEAU
Joint planting was used to successfully revegetate riprap revetments on the Mendenhall River in two
locations: near Quay’s subdivision in April 2012 and the Riverbend site in July 2013. Vegetation was wellestablished on both sites after 2 years (Figures 4 – 7).

Figure 4. The riprap revetment near the Quay subdivision on the Mendenhall River immediately after joint planting
in June 2012. Photo courtesy of John Hudson, US Fish and Wildlife Service.

Figure 5. The riprap revetment near the Quay subdivision on the Mendenhall River immediately after joint planting
in August 2014. Photo courtesy of John Hudson, US Fish and Wildlife Service.

Figure 6. The Riverbend riprap revetment on the Mendenhall River immediately after joint planting in July 2013.
Photo courtesy of John Hudson, US Fish and Wildlife Service.

Figure 7. The Riverbend riprap revetment on the Mendenhall River after vegetation from the joint planting has
become established in September 2015. Photo courtesy of John Hudson, US Fish and Wildlife Service.
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APPENDIX A:
Standard Drawings for Joint Planting and Vegetated Riprap

Standard drawings developed using ErosionDraw Software (© John McCullah), as modified by the Juneau
Watershed Partnership to conform to the standards set forth by the Alaska Dept. of Fish and Game (2005).

DETAIL SHEET

Standard drawings developed using ErosionDraw Software (© John McCullah), as modified by the Juneau
Watershed Partnership to conform to the standards set forth by the Alaska Dept. of Fish and Game (2005).

APPENDIX B:
Construction Specifications for
Joint Planting and Vegetated Riprap

JOINT PLANTINGS
Construction Specifications:
Harvesting:








Dormant cuttings shall be harvested and planted when the willows, or other chosen
species, are dormant. This period is generally from late fall to early spring, or before the
buds start to break.
When harvesting cuttings, select healthy, live wood that is reasonably straight.
Use live wood at least 1 year old or older. Avoid suckers of current year’s growth as they
lack sufficient stored energy reserves to sprout consistently. The best wood is 2-5 years
old with smooth bark that is not deeply furrowed.
Make clean cuts with unsplit ends. Trim branches from cutting as close as possible. The
butt end of the cutting shall be pointed or angled and the top end shall be cut square.
Identification of the top and bottom of cutting as accomplished by angle cutting the butt
end and cutting the top end.

Diameter:


Dormant cuttings should generally be 1/2 inch or larger (Stakes = ½ inch to 2 inches;
Poles = 1.5 to 3.5 inches). Highest survival rates are obtained from using cuttings 2-3
inches in diameter. Larger diameter cuttings are needed for planting into rock riprap.

Length:






Dormant cuttings should generally be 10 inches or longer (Stakes = 10 to 18 inches;
Poles = 2 to 3 meters).
Cuttings of small diameter (up to 1.5 inches) shall be 18 inches (0.5 m) long minimum.
Thicker cuttings should be longer.
Cuttings should be long enough to reach into the mid-summer water table, if possible.
No less than 1/2 total length must be into the ground.
Stakes should be cut so that a terminal bud scar is within 1-4 inches of the top. At least 2
buds and/or bud scars shall be above the ground after planting.

Installation:






Cuttings must be planted with butt-ends into the ground. Leaf bud scars or emerging buds
should always point up.
Stakes must not be allowed to dry out. All cuttings should be soaked in water for a
minimum of 24 hours but no more than 48 hours prior to being planted. Soaking
significantly increases the survival rate of the cuttings.
Plant cuttings at random intervals between rocks in the available joint spaces above the
Mean High Water (MHW) line, but at least 1 foot apart.
Set cuttings as deep as possible into the rock joints, preferably with 80 percent of its
length into the soil and in contact with mid-summer water table.







It is essential to have good contact between the cuttings and soil for roots to sprout. This
may require placing mud in the rock joints or watering to ensure good contact.
Use an iron stake or bar to make a pilot hole in firm soil.
Poles may require heavy equipment for installation.
Do not damage the buds, strip the bark or split the stake during installation.
Split or damaged stakes shall be removed and replaced.

Inspection and Maintenance:






All temporary and permanent erosion and sediment control practices shall be maintained
and repaired as needed to assure continued performance of their intended function.
Streambanks and steep slopes are highly susceptible to erosion and damage from
significant storm events. Willow stakes alone provide very little initial site protection
during the establishment period.
Periodic inspection repair and maintenance will be required during the first two years or
until the vegetation is established.
All temporary or permanent erosion control practices shall be maintained and repaired as
needed to assure continued performance of their intended function.

Vegetated Riprap
Construction Specifications:
Harvesting:








Dormant cuttings shall be harvested and planted when the willows, or other chosen
species, are dormant. This period is generally from late fall to early spring, or before the
buds start to break.
When harvesting cuttings, select healthy, live wood that is reasonably straight.
Use live wood at least 1 year old or older. Avoid suckers of current year’s growth as they
lack sufficient stored energy reserves to sprout consistently. The best wood is 2-5 years
old with smooth bark that is not deeply furrowed.
Make clean cuts with unsplit ends. Trim branches from cutting as close as possible. The
butt end of the cutting shall be pointed or angled and the top end shall be cut square.
Identification of the top and bottom of cutting as accomplished by angle cutting the butt
end and cutting the top end.

Diameter:


Dormant cuttings should generally be 1/2 inch or larger (Stakes = ½ inch to 2 inches;
Poles = 1.5 to 3.5 inches). Highest survival rates are obtained from using cuttings 2-3
inches in diameter. Larger diameter cuttings are needed for planting into rock riprap.

Length:






Dormant cuttings should generally be 10 inches or longer (Stakes = 10 to 18 inches;
Poles = 2 to 3 meters).
Cuttings of small diameter (up to 1.5 inches) shall be 18 inches (0.5 m) long minimum.
Thicker cuttings should be longer.
Cuttings should be long enough to reach into the mid-summer water table, if possible.
No less than 1/2 total length must be into the ground.
Stakes should be cut so that a terminal bud scar is within 1-4 inches of the top. At least 2
buds and/or bud scars shall be above the ground after planting.

Installation:






Cuttings must be planted with butt-ends into the ground. Leaf bud scars or emerging buds
should always point up.
Stakes must not be allowed to dry out. All cuttings should be soaked in water for a
minimum of 24 hours but no more than 48 hours prior to being planted. Soaking
significantly increases the survival rate of the cuttings.
Plant cuttings at random intervals between rocks in the available joint spaces above the
Mean High Water (MHW) line, but at least 1 foot apart.
Set cuttings as deep as possible into the rock joints, preferably with 80 percent of its
length into the soil and in contact with mid-summer water table.







It is essential to have good contact between the cuttings and soil for roots to sprout. This
may require placing mud in the rock joints or watering to ensure good contact.
Use an iron stake or bar to make a pilot hole in firm soil.
Poles may require heavy equipment for installation.
Do not damage the buds, strip the bark or split the stake during installation.
Split or damaged stakes shall be removed and replaced.

Inspection and Maintenance:






All temporary and permanent erosion and sediment control practices shall be maintained
and repaired as needed to assure continued performance of their intended function.
Streambanks and steep slopes are highly susceptible to erosion and damage from
significant storm events. Willow stakes alone provide very little initial site protection
during the establishment period.
Periodic inspection repair and maintenance will be required during the first two years or
until the vegetation is established.
All temporary or permanent erosion control practices shall be maintained and repaired as
needed to assure continued performance of their intended function.

