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EXECUTIVE SUMMARY
SITE NAME:

Blaine Industrial Park

SITE LOCATION:

The subject parcels (400106 530277 0000, 400106 487260 0000, 400106 508255 0000, 400106
430178 0000, 400106 465259 0000, 400106 419225 0000, 400106 511105 0000, 400106 530273
0000, 400106 531255 0000, and 400106 531245 0000) are located between Yew Avenue and Odell
Street south of Pipeline Road within the City of Blaine, Washington, Section 06, Township 40N,
Range 01E, Willamette Meridian.

PREPARED FOR:

Eugen and Edith Klein

PROJECT STAFF:

Curtis Wambach M.S., Senior Biologist and Principal

FIELD INVESTIGATION:

31 March 2008 and 12 and 13 April 2008

DETERMINATION: Two wetlands have been identified on the subject property. One drainage, Cain Creek, extends through a
wetland located on the northern portion of the subject property.
HYDROLOGY: Wetland hydrology originates from site runoff for both wetlands and also from Cain Creek for Wetland A.
VEGETATION: Wetland A vegetation is dominated by grasses and rushes. Vegetation in Wetland B is dominated by a forested
canopy of cottonwood, red alder, and paper birch.
PROJECT: A commercial development including roads and parking.
IMPACT and MITIGATION: Unavoidable wetland fill will occur to comply with City zoning requirements and to achieve economic
viability of the land use project. Filled wetlands will be replaced at a 2:1 ratio. Buffer averaging will occur on the mitigation
wetlands.
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1.0

Wetland Report and Mitigation Plan

INTRODUCTION

At your request, EnviroVector has revised the PE Consultants LLC 23 November 2008 Wetland
Report and Mitigation plan to comply with the City’s 13 April 2009 letter requesting general and
specific changes. PE Consultants LLC is now EnviroVector.
The majority of the comments received from the City requested that the site plan be revised to
reduce impacts to Wetland A and its buffer. The City’s concerns in this regard are to Cain Creek
and water quality issues. Cain Creek extends through Wetland A and eventually drains to
sensitive marine waters. In addition, although Wetland A and Wetland B are both located on the
subject property, the City believes that the two wetlands are contained within separate
watersheds. Thereby, wetland impacts should be mitigated in the same watershed in compliance
with City of Blaine code requirements.
The City suggests that the site plan be revised to reduce impacts to Wetland A. One suggestion
from the City is to relocate the large building southward away from the higher quality Wetland A
and from Cain Creek. This would reduce impacts to Wetland A and its buffer and would satisfy
the City’s concerns for preserving the character and water quality of Cain Creek.
EnviroVector has worked closely with Freiheit & Ho Architects in revising the site plan to
resolve the City’s concerns regarding impacts to Wetland A and its buffer. The site plan has
been revised to reduce impacts to Wetland A and its buffer to the greatest extent practicable
while preserving the desired land use objectives.
EnviroVector also addresses the City’s specific comments regarding the wetland mitigation plan
where the City has requested additional information for their clarification. These specific
comments have been incorporated into the mitigation plan within this report.
EnviroVector has prepared this report to evaluate the impacts of this project and to propose a
Wetland Report and Mitigation Plan on the approximately 45 acre subject property (400106
530277 0000, 400106 487260 0000, 400106 508255 0000, 400106 430178 0000, 400106 465259
0000, 400106 419225 0000, 400106 511105 0000, 400106 530273 0000, 400106 531255 0000,
and 400106 531245 0000) located off Pipeline Road and Yew Avenue, City Blaine, Whatcom
County, Washington in Section 06, Township 40, Range 01E, Willamette Meridian (Figure 1)
Wetland impacts are avoided and minimized to the greatest extent practicable. However,
because of the unusual shape of the wetlands, impacts to existing wetlands are unavoidable.
Impacts to higher quality wetlands are avoided to the greatest extent practicable while preserving
land use goals. An impact analysis had been performed and a wetland mitigation plan proposed
to off-set these potential impacts. By implementing the proposed wetland mitigation plan, we
believe that the project would increase wetland functions and would have no adverse long-term
impacts, as required by Chapter 17.83 of the City of Blaine Code.
A field reconnaissance was performed on 31 March 2008 to identify and field-locate potential
wetlands present on the property and within 315 feet of the subject property. Observations were
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made of the general plant communities and the locations of potential wetland areas (Appendix
A). Present and past land use practices were also noted, as were significant geological and
hydrological features. Wetlands were formally delineated on 12 April 2008.
Methodology of the study can be found in Appendix B.

2.0

PURPOSE

The purpose of this report is to evaluate the direct or indirect, short-term or long-term impacts of
this project in reference to the proposed wetland mitigation plan. This report recommends onsite mitigation of wetlands and buffer zones to compensate for unavoidable wetland fill
necessary for development on this highly disturbed site. The proposed project is impacting
wetlands of a generally lesser quality in favor of creating and enhancing wetlands of a higher
quality and habitat function. This report provides specifications for planting, as well as for the
installation of habitat features that would increase the structural diversity of wetland and wetland
buffer functions for wildlife habitat.

3.0

SITE DESCRIPTION

The approximately 45-acre subject property (400106 530277 0000, 400106 487260 0000,
400106 508255 0000, 400106 430178 0000, 400106 465259 0000, 400106 419225 0000, 400106
511105 0000, 400106 530273 0000, 400106 531255 0000, and 400106 531245 0000) is located
off Pipeline Road and Yew Avenue, City Blaine, Whatcom County, Washington in Section 06,
Township 40, Range 01E, Willamette Meridian. The property is located between Yew Avenue
to the west, Pipeline Road to the north, Odell road to the east, and a cleared, undeveloped private
property to the south. The Blaine Airport is located to the North of Pipeline Road. Interstate 5 is
located west of Yew Road. Large industrial or commercial buildings occur in the vicinity of the
site.
The majority of the property contains short grasses, such as colonial bentgrass, orchard grass,
Kentucky bluegrass, and sweet vernal grass (Figure 2; Appendix A Photo 2). Wetter areas are
dominated by reed canarygrass, soft rush, and small-fruited bulrush. Moderately-sized
cottonwood trees align Yew Avenue in the road right-of-way. The southern parcel is forested
with red alder and black cottonwood with scattered western red cedar. The southern parcel is
lower in elevation than the rest of the site. Large patches of the invasive weeds Himalayan
blackberry and Scotch broom are located throughout the site.
The subject property contains several abandoned houses and appears to be an old homestead. It
appears as though the site may have been managed for pasture at one time. Pasture grasses
dominate the majority of the site. The majority of the site is free of trees and shrubs.
A bald eagle nest occurs within the strip of moderately sized red alders and black cottonwoods.
The nest is located in a black cottonwood tree. The nest was occupied by a breeding pair during
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the site reconnaissance and wetland delineation. No foraging or roosting habitat occurs on the
subject property.
A small east-west oriented drainage, named Cain Creek, extends through the northern portion of
the subject property (Appendix A; Photo 5 & 7). This drainage works its way through the City
and flows to Semiahmoo Bay just north of Marine Drive. Prior to Blaine Harbor Marina
Construction/expansion, the Creek drained to Drayton Harbor. No on-site drainages are
associated with Wetland B

4.0

BACKGROUND INFORMATION

Background information indicates that a wetland may extend through the northern portion of the
subject property (Appendix C---NWI Map). A drainage, named Cain Creek, has been identified
by the WDFW Salmonscape database that extends through the City and flows to Semiahmoo
Bay just north of Marine Drive (Appendix D). Prior to Blaine Harbor Marina
Construction/expansion, the Creek drained to Drayton Harbor. No fish usage has been identified
in the drainage by the WDFW Salmonscape database.
4.1 NWI Map
One large wetland has been identified on the subject property by the National Wetlands
Inventory (NWI) map (Appendix C). One palustrine emergent seasonally flooded and
seasonally flooded well drained (PEMCD) wetland has been identified on the northern portion of
the subject property.
4.2 WDFW Salmonscape
The WDFW Salmonscape database identifies a drainage, named Cain Creek, that extends
through the northern portion of the property (Appendix D). This drainage flows
northwest from east of the subject property. The drainage derives from wetlands east of
the Odell Street and extends to Semiahmoo Bay just north of Marine Drive. Prior to
Blaine Harbor Marina Construction/expansion, the Creek drained to Drayton Harbor.
No salmonids have been identified on the subject property or within one mile downstream
(Appendix D). A number of unknown barriers have been identified downstream of the subject
property by the WDFW Salmonscape database. The database indicated that documented
occurrence of coho salmon may extend a short distance from the mouth of this drainage. Coho
salmon are a Federal Species of Concern and a State Priority Species.

5.0

SITE EVALUATION

Two wetlands were identified on the subject property based on the definitions of wetland
provided by the 1987 COE wetland manual, and the 1997 DOE wetland identification and
delineation manual. These two wetlands are labeled Wetland A and Wetland B (Figure 2;
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Appendix A--photos). Wetland A is a palustrine emergent seasonally-flooded wetland (PEMC)
with forested and scrub-shrub components. Wetland B is a palustrine forested seasonallyflooded wetland (PFOC) with an emergent component.
Wetland A
The on-site portion of this wetland consists of a palustrine emergent seasonally-flooded wetland
(PEMC) (Figure 3). A small drainage named Cain Creek flows through the middle of this
wetland. Wetland A has been historically altered through clearing and agricultural activities.
Plant species in this wetland consist of soft rush, Baltic rush, reed canarygrass, colonial
bentgrass, Kentucky bluegrass, red fescue, and some Canadian thistle (Appendix E). Some
clustered rose, Douglas spirea, snowberry, black hawthorn, and pacific crabapple also occur in
the on-site portion of the wetland. No significant habitat features occur in this wetland. No
priority species occur in the wetland. However, a bald eagle nest occurs close by on the subject
property. Soils consist of a mucky loam (10YR 3/1) with a thicker silt loam to clay loam (10YR
4/1 to Gley2 4/0 GB) beneath 10 inches. Soils are saturated to the surface and form small
puddles in some areas during the wetter winter months.
Wetland B
Wetland B consists of a palustrine forested seasonally-flooded (Saturated) wetland (PFOC)
(Figure 4). This wetland is forested by paper birch, red alder, Oregon ash, and black
cottonwood. Dominant understory vegetation consists of black twinberry, Douglas spirea,
pacific crabapple, cascade azalea, salmonberry, pacific ninebark, lady fern, sword fern, deer fern,
and spreading wood fern. Evidence of historical logging evident in this wetland includes large
track marks from machinery, deep skidder impressions, large stumps, and machinery parts from
logging equipment. Water ponds in skidders and machinery tracks within the wetland. The
wetland is located in a large depression.
An inlet to Wetland B is located on its northwestern corner. Wetland B drains through a culvert
under Yew Avenue, daylights between Interstate 5 and Yew Avenue, and continues west under
interstate 5 via a second culvert. This drainage enters Drayton Harbor after passing through
properties to the west of the Subject Property.
Soils in Wetland B consist of a fine-silty loam (10YR 4/1) with abundant mottles.
The northern portion of Wetland B consists of a grass field. Dominant plant species in this
portion of the wetland mainly consists of European lawn-grass species, namely Kentucky
bluegrass, colonial bentgrass, red fescue, tall fescue, and reed canarygrass. Some Baltic rush and
soft rush also occur in this area. No large woody debris or other significant habitat features
occur in this area. The northern portion of the wetland buffer is dominated by Himalayan
blackberry.
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REGULATORY CONSIDERATIONS

EnviroVector rated the wetlands using the City of Blaine Wetland Rating System (Table 1). The
2004 Department of Ecology (DOE) Wetland Rating Form for Western Washington revised
2006 has been prepared for comparison (Appendix F).
Table 1. Regulatory Considerations
Wetland

Area (ft2)

Buffer Width

City of Blaine
Classification

Standard
Buffer

Category II

50 feet

B
Streams

Wetland A
349,660 sf on-site (8 acres
on site)
60,920 sf off-site (1.4 acres)
(Total size 9.4 acres)
366,790 sf (8.4 acres)
Reach Through site

Category III
Stream Typing

25 feet
Buffer

Cain Creek

~1,500 ft

N/A

25

A

Comments
Chapter 17.83.050
Applicability.

Wetlands A. Wetland A meets the City of Blaine’s definition for Category II wetlands under
Chapter 17.83.040---Definitions & Chapter 17.83.050---Applicability. Wetlands contiguous
with any stream are classified as Category II wetlands under City of Blaine Code. Wetland A is
contiguous with a small stream named Cain Creek.
Wetland B. Wetland B meets the City of Blaine’s definition for Category III Wetlands under
Chapter 17.83.040---Definitions. Category three wetlands include wetlands that are not
contiguous with a stream, with no threatened, endangered or sensitive plant or animal species or
rare wetland types, and contain less than 20 percent permanent open water. Generally they
provide only minimal habitat functions. Normally their functions and values may be mitigated
or recreated artificially.
City of Blaine Category II wetlands require a 50-foot standard buffer width and Category III
wetland require a 25-foot buffer under Chapter 17.83.040---Definitions.
Streams. Streams shall maintain a 25-foot buffer under the City of Blaine Code Chapter
17.83.040 Definitions.
Buffer Averaging. Buffer averaging is allowed under 17.83.210(B)(4)---Standards for wetland
permits---Minimum Requirements (Insert 1). Buffer averaging should result in the replacement
buffer being of higher quality than the reduced buffer area.
Wetland Impacts Allowed with Mitigation & Public Benefit. Under Blaine Code Chapter
17.83.210---Standards for wetland permits, the project must provide substantial public benefit
and be in the public interest. These benefits are addressed in detail in Insert 4. The proposed
project provides substantial benefit to the public through the enhancement of City economy and
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jobs. The proposed land use will provide an economic and tax base for the City and its people
through new facilities for business opportunities. These new businesses with aid in stimulating
the City economy and compliment the City plans at the Airport. The new business opportunities
will provide a number of new jobs for hard-working Blaine residents.
As with a Category I wetland, Category II wetlands should undergo a mitigation order or
preference as suggested under Blaine City Code Chapter 17.83.210(B)(3, 4, & 5)(Inserts 1, 2, &
3). Projects should try to avoid and minimize impacts to wetland whenever possible. The
proposed project has avoided and minimized wetlands impacts to the greatest extent practicable
to comply with zoning and land use requirements, while achieving economic viability and the
general purpose of project. Full mitigation for losses of wetland functions and values is required
under City of Blaine code (Insert 2) and is proposed as a part of this project.

Insert 1 Buffer Averaging Allowed; Category II Wetland has 50-Foot Buffer
17.83.210 Standards for wetland permits.
B. Minimum Requirements.
4. Category two wetlands shall have a minimum 50-foot buffer. However, the buffer
requirement may be increased and/or averaged where it is demonstrated by a city-approved
wetland consultant that certain portions of the wetland are more sensitive to disturbance than
others.

Insert 2 Wetland Impacts Allowed with Mitigation & Public Benefit
17.83.210 Standards for wetland permits.
B. Minimum Requirements.
5. No activity shall be permitted within a category two wetland or buffer except those described
in category one above, and those projects which provide substantial public benefit and are in
the public interest as defined below. Projects shall require full mitigation for losses of
wetland functions and values. The determination as to the public interest test shall be made
by the city council. All other activities are prohibited.
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Insert 3. Order of Mitigation Preference
17.83.210 Standards for wetland permits.
B. Minimum Requirements.
3. When an activity is permitted in a category one wetland, whether it be a use by right as
identified in BMC 17.83.120 or permitted as a result of a variance as identified in BMC
17.83.260 and 17.83.270. The city shall consider the following order of preference in
permitting the activity:
a. Avoiding the adverse impact altogether by not taking a certain action or parts of an
action;
b. Minimizing adverse impacts by limiting the degree or magnitude of the action and its
implementation by using appropriate technology, or by taking affirmative steps to avoid
or reduce adverse impacts;
c. Rectifying the adverse impact by repairing, rehabilitating or restoring the affected
environment;
d. Reducing or eliminating the adverse impact over time by preservation and maintenance
operations during the life of the action;
e. Compensating for the adverse impact by replacing, enhancing, or providing substitute
resources or environments;
f. Monitoring the adverse impact and the compensation project and taking appropriate
corrective measures.
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Insert 4. Order of Mitigation Preference
17.83.210 Standards for wetland permits. B. Minimum Requirements. 6. The director shall use the following
criteria in determining if the activity is in the public interest:
17.83.210---Standards for wetland permits
B. Minimum Requirements.
a. The extent of the public need for the proposed activity;
The proposed project will provide highly desired commercial and or industrial activity in compliance
with zoning and land use codes that will stimulate the City economy while complimenting the City’s
plans for the neighboring Blaine Airport property. The proposed land use will provide needed jobs
within the City of Blaine for its residents.
b. The long-term benefit to the community as a whole for the proposed project;
The proposed project has an enormous public need in providing economic growth and jobs for the
community.
c. The quality of the wetland that may be affected and amount of wetland to be disturbed;
The proposed project has avoided and minimized wetlands impacts to the greatest extent practicable to
comply with zoning and land use requirements, while achieving ecomonical viability and the general
purpose of project. Full mitigation for losses of wetland functions and values is required under City of
Blaine code and is proposed as a part of this project.
d. The economic value of the proposed regulated activity to the city;
The proposed project will provide highly desired commercial and or industrial activity in compliance
with zoning and land use codes that will stimulate the City economy while complimenting the City’s
plans for the neighboring Blaine Airport property.
e. The functions and values of the wetland and probable impact on public health and safety, fish, plants and
wildlife;
The functions and values to the wetlands are expected to improve with the proposed mitigation.
Wetlands will be mitigated at a 2:1 ratio & buffers will be enhanced to provide greater value to plants,
wildlife, and fish that may occur downstream.
f. The activity will result in minimum feasible alteration or impairment to the wetland’s functional
characteristics and its existing contour, vegetation, fish and wildlife resources, and hydrological conditions;
The functions and values to the wetlands are expected to improve with the proposed mitigation.
Wetlands will be mitigated at a 2:1 ratio & buffers will be enhanced to provide greater value to plants,
wildlife, and fish that may occur downstream.
g. The activity will not cause significant degradation of ground water or surface water quality;
No significant degradation of ground water or surface water quality is expected. Wetland and buffer
enhancement is expected to improve groundwater and surface water quality.
h. The activity will provide for appropriate mitigation in accordance with a plan submitted by a city-approved
wetlands specialist.
Wetlands will be mitigated at a 2:1 ratio & buffers will be enhanced to provide greater value to plants,
wildlife, and fish that may occur downstream.
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Under City of Blaine Chapter 17.83.120--Uses by right. Certain uses are allowed by right and do
not require a wetland permit. However, when such uses are located in a category one wetland,
the mitigation sequence identified in BMC 17.83.210(B)(1) shall be met. The following uses
shall be allowed within a regulated wetland to the extent that they are not prohibited by any other
ordinance or law:
Construction of public transportation corridors, such as roads, sidewalks, bike lanes and trails,
public utilities such as water and sewer lines, gas lines, public airports, telecommunications and
power lines where it can clearly be demonstrated that the project is needed for the benefit of the
public and no practicable alternative exists.
Access to private property through wetlands is permitted where no practicable alternative exists.
In undertaking the above projects, practices to ensure preservation of wetland function and
values shall be implemented.
State Wetland Rating Forms. The 2004 State of Washington Department of Ecology (DOE)
Wetland Rating Forms for Western Washington revised 2006 rates both Wetlands A and B as
Category III wetlands (Appendix F). Although the City of Blaine rates Wetland A as a higher
Category II wetland.
7.0

PROJECT DESCRIPTION & IMPACTS

The original site plan has been revised to reduce impacts to Wetland A (Figure 5). The revised
site plan has been prepared by Freiheit & Ho Architects Inc, P.S. Because of the unusual shape
and distribution of wetlands on the property, unavoidable impacts are necessary to accomplish
the general project goals and to achieve economical viability. The architects and I have explored
a number of design options, considering avoidance and minimization of impacts to wetland.
However, considering the operational and functional practicality of the general project purpose
and also considering compliance with Blaine design standards, we have arrived at a practical
alternative to reduce wetland and buffer impacts beyond the original design.
The site plan utilizes three usable areas to place building footprints (Figure 5). Unavoidable
wetland impacts would include a total of 104,591 sf in size. Mitigation shall occur at a 2: 1 ratio.
See Table 2 and Figure 6 for details. Buffer averaging and buffer enhancement will occur on
the mitigation wetland will improve buffer functions beyond degraded existing conditions
(Figure 7).
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Table 2. Option A Impacts and mitigation (See Figure 5)
Impacts
Area
Mitigation

Area

Wetland A
A1
A2
A3
Totals Wetland A

7,203 sf
6,162 sf
3,634 sf
16,999 sf

MA1
MA2

25,957 sf
12,678 sf
38,635 sf

Wetland B
B1
B2
B3

6,372 sf
13,570 sf
67,650 sf

Totals Wetland B

87,592 sf

MB 1
MB 2
MB 3
MB 4

40,586 sf
74,259 sf
51,509 sf
8,978 sf
175,232 sf

Total Wetland Impacts and 2:1 Mitigation Ratio
Impacts
104,591 sf (2.4 acres)

8.0

Wetland Mitigation
213,867 sf (4.91 acres)

COMPENSATORY MITIGATION PLAN

The conceptual mitigation plan would improve wetland functions beyond existing conditions.
Wetland A is a highly disturbed and degraded wetland that has a long history of human land use
as a homestead property. The drainage (Cain Creek) through the wetland appears to have been
straightened and ditched as a part of historical agricultural activities. Short European pasture
grasses would be replaced by a variety of native tree, shrub, and herbaceous plant species
improving the habitat value of this wetland system. Higher quality wetlands will be preserved to
maximize wetland functions. Hydrological functions would be improved through the creation of
wetlands at a 2:1 ratio, increasing the net size of on-site wetlands. Habitat value to nearby
nesting bald eagles and to hawks and their prey would improve with the growth of trees and
shrubs in Wetland A and its Buffer. Invasive weeds, such as Himalayan blackberry and Scotch
broom would be eliminated and managed to further enhance the wetland and buffer mitigation
areas.
This plan includes: 1) the creation of 38,635 sf high quality wetland, 2) enhancement of
preserved wetland buffer through eliminating invasive weeds and planting native vegetation, 3)
preservation of higher quality existing wetlands, and enhancement of existing wetlands through
the installation of habitat features (Figures 5-7; Table 2). Unavoidable impacts would occur to
periphery projections of wetlands that have moderately less value. Higher quality wetland in the
central wetland corridor associated with Cain Creek will be preserved. This highly altered and
disturbed wetland will be improved as a part of this proposed project.
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Habitat Features & Large Woody Debris
This mitigation plan will provide a visual screen between the wetlands and proposed land use.
Wetland functions are expected to improve with the installation of six (6) bird houses, and six (6)
bat boxes, and three (3) wood duck boxes within the wetland and wetland buffer areas. See
Appendix G for bird house, bat box, and wood duck box specifications. Wood duck boxes
would be placed in ponded areas within the wetland creation area contiguous with Wetland B.
Habitat diversity would be improved through the installation of habitat features in the wetland
and the buffer that include placing a select number of downed logs over 12-inches in diameter on
the forest floor, and/or by moving additional wood and downed woody debris into the created
wetland and wetland buffer to improve wildlife habitat functions.
The source of large woody debris (lwd) would come from the clearing of vegetation on the
project site. Although trees will be preserved to the greatest extent practicable, some trees
located in the wetland creation areas would require removal to reach final grade. Those trees
would be placed in the mitigation area as large woody debris including snags, logs, and root
wads. The installation of large woody debris would follow guidelines by WDFW and others
(2002), and by Knutson and Virginia (1997).
Wetland Signs
The installation of City approved wetland boundary and educational signs will be installed at the
edge of the wetland buffers in areas readily available for viewing. We proposed that two
wetland interpretive signs be installed, one on Wetland A and another on Wetland B in areas
visible to pedestrians. Signs fastened to T-posts will be installed at the edge of the wetland or
buffer if required by the City. Number of wetland boundary signs will be determined at a later
time. Location of signs will be approved by the City.

8.1

Wetland Creation

High quality wetlands will be created at a 2:1 replacement ratio to form large contiguous wetland
habitats (Figures 5 & 6). The created wetlands will equal 213,867 sf in size. Preserved and
replaced buffer would be enhanced (Figure 7). Soils will be excavated to the grade of the
existing Wetlands. A grading plan is provided in Figures 8-11. Cross sections are provided in
Figures 12 & 13. Invasive weeds will be eliminated. Native plant species will be installed
throughout the created wetland system to provide the maximum habitat diversity. A planting
Plan is provided in Figures 15 & 16. Habitat features will be installed in the wetlands to
enhance habitat value (Figures 17 & 18)
Create High Quality Wetlands
• Maximize wetland vegetation classes to improve wetland function
• Install habitat features, including snags, downed logs, bird houses, and bat boxes to
encourage wildlife habitation, improve aesthetic qualities of the site, provide a method of
insect control, and enhance habitat functions.
• Remove exotic invasive plants in the wetland buffer enhancement area through manual
removal.
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Plant a variety of native plants in the wetland buffer, including shrubs, trees, and
herbaceous vegetation to improve the quality and functions of the wetland.
Use planting densities to that required by King County, as their standards have been
widely adopted by local jurisdictions in Western Washington.
Remove garbage and trash, including bottles, cans, paper, toys, appliances, car parts, and
other disregarded items, from wetland and buffers.
Place large woody debris in the wetland buffer to enhance habitat structural diversity.
No stockpiling of soils will occur in wetlands or buffers, other than the created wetlands
during the construction of the mitigation area.

Maximize Wetland Classes (Grading and Planting Plan)
The plan calls for the enhancement of created wetlands through maximizing vegetation classes
(Figures 5 through 18). The grading plan in the mitigation area will be designed to create areas
of varying elevation and hydrology.
No Stockpiling in Wetlands or Buffers
No stockpiling of soils will occur in wetlands or buffers, other than the created wetlands during
the construction of the mitigation area.
Construction Schedule
The mitigation project will begin upon receipt of permits and should be completed within one
month.
Wetland Hydrology
The current wetland hydrology is supplied from local precipitation, groundwater, and surface
water entering the site through three culverts. Two culverts under Odell Road drain to both
Wetland A and Wetland B respectively. Another wetland drains ponded water to Wetland B
from south of the subject property. Wetland A hydrology is associated with Cain Creek that
extends through the wetland. A culvert under Odell Road conveys water from wetlands east of
the subject property to Wetland A.
In order to retain and augment wetland hydrology, the created wetlands in Wetland A will be
contiguous with the hydrological source of surface water in Wetland A, providing a hydrological
connection with the unnamed stream. Presumed flooding of the stream during storm events
would augment hydrology in the Wetland A created wetlands. This hydrological augmentation
will ensure the longevity of the wetland.
The surface water input to Wetland B will not change. Essentially, Wetland B is a bowl with
two surface water inputs. The creation wetland in Wetland B would retain the same hydrology.
Created wetlands associated with Wetland B would be mosaic pattern wetlands of varying grades
to save the maximum number of red alder and black cottonwood trees, which also thrive under
wetland conditions.
The proposed enhancement and mitigation plan will greatly increase the habitat and hydrologic
value of the larger more diverse Wetlands A & B. This mitigation plan compensates for wetland
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impacts by increasing the retention capacity and enhancing the habitat in wetlands and buffers at
greater than a 2:1 enhancement ratio.
It is recommended that wetland hydrology be augmented through the input of clean rooftop
water to dispersion trenches located in the wetland buffer areas.
Improve Habitat Functions
This mitigation plan will provide a visual screen between the wetlands and proposed land use.
Wetland functions are expected to improve with the installation of six (6) bird houses, six (6) bat
boxes, and three (3) duck boxes within the wetlands and wetland buffer areas (Figures 17 & 18).
Habitat diversity would be improved through the installation of habitat features in the wetland
and the buffer that include placing a select number of downed logs over 12-inches in diameter on
the forest floor, and/or by moving additional wood and downed woody debris into the created
wetland and wetland buffer to improve wildlife habitat functions.
Soils in the wetland creation areas will be excavated to the elevation of the wetlands, thus
providing hydrology for the new wetland areas. Wetland creation areas will be monitored for
hydrology by installing groundwater monitoring wells in each created wetland. The mitigation
wetland must meet the technical criteria for wetland hydrology, seasonal inundation, and/or
saturation to the surface for a consecutive number of days greater than or equal to 12.5 percent of
the growing season. Areas that are seasonally inundated and/or saturated to the surface for a
consecutive number of days between 5 percent and 12.5 percent of the growing season may also
be wetlands. Hydrology may be monitored through the use of one or a combination of the
following: groundwater wells. If the wetland creation areas do not meet these conditions,
additional excavation or the placing of a bentonite mat will occur to retain wetland hydrology.
Weed Control Performance Standards
Weeding around new plants will occur during successive growing seasons as needed determined
during monitoring events. Remove/control weedy or exotic invasive plants (e.g., Scot's broom,
reed canarygrass, Himalayan blackberry, purple loosestrife, etc.) by manual or chemical means
approved by City of Blaine (if herbicides are used, they will be applied by a State-licensed
applicator), if not meeting performance standard following each monitoring event. Use of
herbicides or pesticides within the buffer enhancement area would only be implemented if other
measures failed or were considered unlikely to be successful. Conifers will be planted to
eventually shadeout invasive weeds and produce acidic soils conducive for native plant growth,
while discouraging invasive non-native weeds.
Reed Canarygrass Standards. If reed canarygrass has been identified to exceed 20 percent areal
cover in the wetland or buffer mitigation areas during a monitoring session, the reed canarygrass
will be covered by heavy grade geofabric. The geofabric will be staked to the ground. Slits will
be cut in the fabric allowing the installed plants to extend through. The geofabric will cover the
reed canarygrass preventing growth and photosynthesis.
Scot’s Broom Standards. If Scot’s broom has been identified to exceed 20 percent areal cover in
the wetland or buffer mitigation areas during a monitoring session, the Scot’s broom will be
mechanically or manually removed. For added measure City approved herbicide will be pained
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onto the cut stalk (wicked) by a State-licensed applicator. Removal of plant material will not
occur in late summer or autumn to avoid seed dispersal. All plant materials will be contained
and disposed of offsite to be shredded and/or composed.
Purple Loosestrife. If purple loosestrife has been identified to exceed 20 percent areal cover in
the wetland or buffer mitigation areas during a monitoring session, the purple loosestrife will be
controlled through either mechanical or chemical means, if approved by the City. Small
infestations will be controlled by removing all roots and underground stems. Because it is
difficult to remove all of the roots in a single digging, the area will be monitored for several
growing seasons to ensure that purple loosestrife does not regrow from roots or seed. This
method is most useful on young infestations.
Plants and roots will be disposed of offsite. Maintenance crews will take care to prevent further
seed spread from clothing or equipment during the removal process. Removal of all plant
material is important. Small segments of purple loosestrife stems can become rooted and
reestablish the infestation.
City approved herbicides may be used to control purple loosestrife in areas too large to be
controlled by digging. Also, herbicides may be applied to individual plants selectively in
landscape situations to prevent killing desirable plants. Infestations growing along streams or in
marshy areas may require specialized equipment and application by trained professionals. All
herbicides would be applied by a State-licensed applicator.
Glyphosate (Rodeo or Roundup) would be applied from July to early September. Many
formulations of glyphosate are sold but only those labeled for aquatic use would be applied in or
near water. For example, the Rodeo and Glypro formulations of glyphosate can be used in
water. With the Rodeo or Glypro formulations, a nonionic surfactant approved for aquatic sites
at 0.25% vol/vol must be added to the spray solution. Roundup and similar glyphosate
formulations may be used to remove purple loosestrife from large plantings or infestations away
from water. Best results have been obtained when glyphosate is applied as a 1 to 1.5%
concentration (1 to 1.5 gallons glyphosate per 100 gallons of water) or (1.3 to 1.9 fl. oz./gallon of
water) at bloom or shortly thereafter.
A variety of sprayers, including backpack sprayers and boat-mounted sprayers, may be used to
control purple loosestrife in aquatic sites. Wick application is also effective but is labor
intensive. Spray dye added to the tank may be useful to ensure uniform application to purple
loosestrife with minimal herbicide applied to desirable plants.
Eliminating the entire vegetative cover will promote purple loosestrife seed germination, which
can result in an increase in plant density rather than control. Since glyphosate does not provide
residual control, treated areas will need to be monitored for regrowth from the roots or seedlings
for several years. A 2,4-D formulation labeled for use near water applied as a 2% solution (2
gallons 2,4-D per 100 gallons of water) or (2.6 fl. oz./gallon of water) will prevent seedling
establishment when applied in early fall or spring before the plants can establish perennial
characteristics.
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Garlon 3A (triclopyr) is a selective broadleaf herbicide that will not kill cattail or other desirable
monocot species. Important: Only Garlon 3A formulation is labeled for use in wetland sites.
Minimize overspray to open water. Garlon will provide good to excellent purple loosestrife
control when applied in the pre to early flower or late flower growth stages. Garlon should be
applied as a 1 to 2% solution (1 to 2 gallons Garlon per 100 gallons of water or 1.3 to 2.6 fl.
oz./gallon of water) and will provide some residual seedling control. Garlon can be applied in
dryland sites but should not be used in landscapes or flower beds because soil residual of the
herbicide may prevent establishment of other horticultural plants.
Regardless of the herbicide applied, the infested areas would be monitored to ensure that purple
loosestrife does not reinfest from root or seed.
Himalayan blackberry. If Himalayan blackberry has been identified to exceed 20 percent areal
cover in the wetland or buffer mitigation areas during a monitoring session, the Himalayan
blackberry will be mechanically or manually removed. For added measure City approved
herbicide will be pained onto the cut stalk (wicked) by a State-licensed applicator. Removal of
plant material will not occur in late summer or autumn to avoid seed dispersal. All plant
materials will be contained and disposed of offsite to be shredded and/or composed.
8.2

Buffer Enhancement & Preservation

The preserved buffer areas will be enhanced totaling 121,641 sf that will include a planting
strategy minimizing mortality and temporal loss and maximizing planting success (Figure 7;
Tables 4). Enhanced replacement buffer totals 185,457 sf in size. This strategy includes a
planting plan to install a variety of hardy trees, shrubs and herbaceous plant species at a high
density. Habitat features such as large woody debris and bird houses will be installed to jump
start wildlife species diversity and to improve wildlife habitat. Buffer areas replaced through
buffer averaging will also be enhanced using the same strategy.
The preservation of native vegetation associated with bald eagle habitat will be preserved within
400 feet of the bald eagle nest totaling 57,467 sf in area. Additional tree planting will occur
between the proposed project and the eagle nest to provide eventual habitat and visual screening
totaling 15,634 sf in size. (See 9 December 2008 Bald Eagle Management Plan)
Conifers will be planted in the preserved wetland buffer to provide a more structurally diverse
habitat. The advantage of planting conifers, such as the western red cedar, is reflected in the
quality of habitat that would best benefit the entire ecosystem. Conifers shade out invasive
weeds and choke them out with acidic needles that discourage the germination and growth of
non-native invasive weeds that would otherwise invade and dominate valuable riparian habitat.
In addition, as the conifers mature, these large, long-lived trees produce large woody debris.
Channel morphology is strongly influenced by large woody debris (Keller and Swanson, 1979).
Well-stocked riparian stands dominated by large conifers will provide adequate and sustainable
supplies of large woody debris. Hardwood-dominated riparian stands are not capable of
supplying sufficient long-term large woody debris inputs. Native shrub species also will be
installed to help jump-start the process.
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Buffer Unit
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Area

Averaged Buffer

184,074 sf

Enhanced Preserved Buffer

121,641 sf

Buffer Replacement

185,457 sf

Preserved Eagle Vegetation

57,467 sf

Eagle Planting Strip

15,634 sf

Comments
Averaged buffer will be replaced. No
net loss of buffer area
Eliminate invasive weeds & plant
native vegetation
Eliminate invasive weeds & plant
native vegetation
Preserve existing trees and understory
vegetation (See Eagle Plan)
Plant Western red cedar and black
cottonwood trees (See Eagle Plan)

Additional important considerations to achieve planting goals are invasive weed control, cost of
plant stock, and the need to minimize maintenance by increasing plant survival. This can all be
achieved through the planting of hardy, long-lived plant species, particularly conifers. Conifers
would be installed to provide dense canopy cover, which would aid in shading-out sun-loving
invasive weeds. The variety of shrubs and herbs would be planted to increase the native plant
diversity within the mitigation areas, increase the functional value of the wetland buffers, and to
provide a more structurally diverse wildlife habitat.
A portion of the conifer planting area will be within the riparian area. By planting long-lived and
large-growing conifers in the riparian area, stream functions would improve over the existing
weed-infested, ditch-like drainage, Cain Creek. Conifers are expected to eventually form a
closed canopy that would shade out invasive weeds. Acidic needles would carpet the forest floor
discouraging the germination of invading aggressive, invasive weeds. Conifers would contribute
to the recruitment of large woody debris, which in turn would enhance channel morphology in
this ditch-like channel. Oregon ash and shrub species will also be installed to provide a more
structurally diverse ecosystem and to enhance riparian functions of this small tributary drainage,
Cain Creek. A canopy of conifers helps to shade out invasive plant species. Soil acidity caused
by a blanket of decomposing conifer needles inhibits the germination of invasive weed species.
8.3

Planting Plan

Planting Plan
The planting plan calls for installing native plant species to create additional vegetation classes
(Table 5; Figures 5 through 18). An upland forested class will be installed in the wetland
buffer. This area will be re-vegetated from its existing invasive weed dominated condition to
provide a higher quality buffer area.
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Table 5. Planting Plan Area Calculations
Vegetation Class
Enhanced Preserved Buffer
Buffer Replacement
Eagle Tree planting Strip
Wetland Planting
Total

Area
SF
121,641 sf
185,457 sf
15,634 sf
213,867 sf
536,599 sf

Acres
2.79
4.26
0.36
4.91
12.32

Estimated Costs
$20,441.05
$31,164.95
$538.36
$35,939.08
$88,083.44

Planting details are summarized in Tables 8 through 11. The total cost for plant stock covering
the entire mitigation plan will cost an estimated $88,083.44 (See Section 10---Cost Estimate).
The plant species in the wetland will consist of native hydrophytic plant species. In contrast, the
planting plan for the buffer area consists of planting upland conifers, shrubs, and herbs.
Fertilizer and Irrigation. A small amount of fertilizer will be added to the planting hole prior
to installing the plant. An irrigation system will be installed in the mitigation buffer, as
necessary, until the plants are established.
Mulch rings or Broadcast Mulch. Non-fertile, woody mulch will be installed to the depth of 34 inches in areas graded for mitigation. Mulch rings will be placed around installed plants at a
radius of 6-12 inches.
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Table 8. Planting Plan: Enhanced Preserved Buffer
Klein Enhanced Preserved Buffer
Trees
Shrubs
Herbs

Plant species
Trees

Area
121,641
121,641
121,641

Number

Western Hemlock
Douglas fir
Western red cedar
Total

Plant species
Shrubs Clustered rose

310
310
310
310
310
310
310
310
310
310
310
3407

Ocean Spray
Nootka Rose
Vine Maple
Red huckleberry
Hazelnut
Snowberry
Serviceberry
Evergreen huckleberry
Osoberry
Total

Herbs

Plant species

Number

Trailing blackberry

1257
1257
1257
1257
1257
1257
7540

Cascade Oregon Grape
Salal
Deer Fern
Sword Fern
Spreading wood fern
Total

Planting Density
trees
Shrubs

Herbs
Est. cost per plant
$3.00

Trees
Shrubs
Herbs

$3.00
$0.80

Total Cost of Plants

11 June 2011

Plants
1396
3407
7540
12343

Container
465 bare root
465 bare root
465 bare root
1396

Number

Red elderberry

Density
0.011478421
0.028007346
0.061983471
Total # plants

#/Acre
500
1220
2700
# Plants
1396
3407
7540
Total

Container
bare root
bare root
bare root
bare root
bare root
bare root
bare root
bare root
bare root
bare root
bare root

Container
bare root
bare root
bare root
bare root
bare root
bare root

#/sf
0.011478421
0.028007346
0.061983471
Total Cost
$4,188.74
$10,220.52
$6,031.79
$20,441.05

$20,441.05
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Table 9. Planting Plan: Replacement Buffer
Replacement Buffer
Trees
Shrubs
Herbs

Plant species
Trees

Area
185,457
185,457
185,457

Number

Container
710 bare root
710 bare root
710 bare root
2129

Number

Container
bare root
bare root
bare root
bare root
bare root
bare root
bare root
bare root
bare root
bare root
bare root

Western Hemlock
Douglas fir
Western red cedar
Total

Plant species
Shrubs Clustered rose
Red elderberry

472
472
472
472
472
472
472
472
472
472
472
5194

Ocean Spray
Nootka Rose
Vine Maple
Red huckleberry
Hazelnut
Snowberry
Serviceberry
Evergreen huckleberry
Osoberry
Total

Herbs

Plant species

Number

Trailing blackberry

1916
1916
1916
1916
1916
1916
11495

Cascade Oregon Grape
Salal
Deer Fern
Sword Fern
Spreading wood fern
Total

Planting Density
trees
Shrubs

Herbs
Est. cost per plant
$3.00

Trees
Shrubs
Herbs

$3.00
$0.80

Total Cost of Plants

11 June 2011

Density
0.011478421
0.028007346
0.061983471
Total # plants

#/Acre
500
1220
2700
# Plants
2129
5194
11495
Total

Plants
2129
5194
11495
18818

Container
bare root
bare root
bare root
bare root
bare root
bare root

#/sf
0.011478421
0.028007346
0.061983471
Total Cost
$6,386.26
$15,582.48
$9,196.21
$31,164.95

$31,164.95
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Table 10. Planting Plan: Eagle Planting Strip
(See 9 December 2008 Bald Eagle Management Plan)
Klein Eage Planting Strip
Trees

Plant species
Trees

Area
15,634

Number

Black Cottonwood
Douglas fir
Western red cedar
Total

Planting Density
trees
Est. cost per plant
$3.00

Trees

Total Cost of Plants

11 June 2011

Density
0.011478421
Total # plants

Plants
179
179

Container
60 bare root
60 bare root
60 bare root
179

#/Acre
500
# Plants
179
Total

#/sf
0.011478421
Total Cost
$538.36
$538.36

$538.36
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Table 11. Planting Plan: Wetland Mitigation Planting
Wetland Planting
Trees
Shrubs
Herbs

Plant species
Trees

Area
213,867
213,867
213,867

Number

Container
818 bare root
818 bare root
818 bare root
2455

Number

Container
bare root
bare root
bare root
bare root
bare root
bare root
bare root
bare root
bare root

Oregon Ash
Red Alder
Western red cedar
Total

Plant species
Shrubs Clustered rose
Black twinberry

545
545
545
545
545
545
545
545
545
4,901

Pacific ninebark
Nootka Rose
Douglas spirea
Salmonberry
Red-osier dogwood
Western crabapple
Bristly Gooseberry
Total

Herbs

Plant species

Number

Small-fruited bullrush

2209
2209
2209
2209
2209
2209
13,256

soft rush
Western buttercup
Deer Fern
Slough sedge
Lady-fern
Total

Planting Density
trees
Shrubs

Herbs
Est. cost per plant
$3.00

Trees
Shrubs
Herbs

$3.00
$0.80

Total Cost of Plants
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Density
0.011478421
0.028007346
0.061983471
Total # plants

#/Acre

Plants
2455
5990
13256
21701

Container
bare root
bare root
bare root
bare root
bare root
bare root

#/sf
500
0.011478421
1,220
0.028007346
2,700
0.061983471

# Plants
2,455
5,990
13,256
Total

Total Cost
$7,364.57
$17,969.54
$10,604.98
$35,939.08

$35,939.08
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MONITORING PLAN

9.1

Monitoring Methodology

Wetland Report and Mitigation Plan

The monitoring program will be conducted for a period of three (3) years. A baseline analysis
will be conducted at the end of the construction phase. This information will be used as a
baseline to compare subsequent monitoring events. Field visits will be completed once per year
for the first and second growing season and twice the third year there after to a total of three (3)
years:
•
•
•
•

At the time of construction completion.
Early in the growing season of the first year after construction.
Early in the growing season of the second year after construction.
Beginning and end of the third growing season.

Monitoring will evaluate plant growth and establishment, condition of habitat quality, and
wildlife usage in the enhancement area. If enhancement objectives are met at an earlier date, the
applicant may request to end the monitoring phase earlier.
9.2

Vegetation

Permanent vegetation sampling points or transects will be established at the wetland
enhancement site to incorporate the installed plants. The same monitoring point will be revisited throughout the monitoring period. Vegetation will be recorded on the basis of relative
percent cover. General plant health, percent survival, and plant species occurrence (including
volunteer species) will also be recorded. Qualified personnel will conduct all monitoring.
Photo-points will be established from which photographs will be taken throughout the
monitoring period. These photographs will document general appearance and progress in plant
community establishment in the buffer enhancement area. Review of the photos over time will
provide a semi-quantitative representation of success of the buffer enhancement plan.
Monitoring and photo-point locations will be recorded to keep a record of wetland enhancement
success.
Invasive Weed Maintenance Schedule.
• At the time of construction completion.
o If the areal cover of Scot’s broom, reed canarygrass, and Himalayan blackberry, and
purple loosestrife exceeds 20% of the wetland area, the invasive weed will be
eliminated through procedures outlined in Section 8.3---Planting Plan under Weed
Control Performance Standards for Scot’s broom, reed canarygrass, and Himalayan
blackberry, and purple loosestrife. Also see Section 9.6---Maintenance and
Contingency.
•
Early in the growing season of the first year after construction.
o If the areal cover of Scot’s broom, reed canarygrass, and Himalayan blackberry, and
purple loosestrife exceeds 20% of the wetland area, the invasive weed will be
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eliminated through procedures outlined in Section 8.3---Planting Plan under Weed
Control Performance Standards for Scot’s broom, reed canarygrass, and Himalayan
blackberry, and purple loosestrife. Also see Section 9.6---Maintenance and
Contingency.
Early in the growing season of the second year after construction.
o If the areal cover of Scot’s broom, reed canarygrass, and Himalayan blackberry, and
purple loosestrife exceeds 20% of the wetland area, the invasive weed will be
eliminated through procedures outlined in Section 8.3---Planting Plan under Weed
Control Performance Standards for Scot’s broom, reed canarygrass, and Himalayan
blackberry, and purple loosestrife. Also see Section 9.6---Maintenance and
Contingency.
Beginning and end of the third growing season.
o If the areal cover of Scot’s broom, reed canarygrass, and Himalayan blackberry, and
purple loosestrife exceeds 20% of the wetland area, the invasive weed will be
eliminated through procedures outlined in Section 8.3---Planting Plan under Weed
Control Performance Standards for Scot’s broom, reed canarygrass, and Himalayan
blackberry, and purple loosestrife. Also see Section 9.6---Maintenance and
Contingency.

Wildlife

Birds, mammals, reptiles, amphibians, and invertebrates, which are readily observable (either by
direct or indirect means), will be identified and recorded in the buffer enhancement area. Direct
observations would include actual sightings, while indirect observations include tracks, scat,
nests, song, or other indicative signs.
9.4

Success Criteria

Success of plant establishment within the wetland will be evaluated on the basis of both percent
survival and percent cover of installed species. Planting success will be based on at least an 80%
survival rate following each monitoring event. Successful plant establishment will also be met if
there is at least a 60% areal cover of a combination of planted species and equivalent recruitment
of native woody species by the end of the third-year monitoring period. Its success would be
established based on subjective criteria, such as longevity in the system, value to fish habitat, and
the incorporation of complexity in this human altered waterway.
9.5

Performance Standards

Hydrology
• The mitigation wetland must meet the technical criteria for wetland hydrology, seasonal
inundation, and/or saturation to the surface for a consecutive number of days greater than
or equal to 12.5 percent of the growing season. Areas that are seasonally inundated and/or
saturated to the surface for a consecutive number of days between 5 percent and 12.5
percent of the growing season may also be wetlands. Hydrology may be monitored
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through the use of one or a combination of the following: groundwater wells, piezometers,
crest gauges, hand-dug soil pits, staff gauges, and continuous recording flow meters.
Vegetation
• 80% survival rate following each monitoring event.
• 60% areal cover of a combination of planted species and equivalent recruitment of native
woody species by the end of the third-year monitoring period.
Soils
• Hydric soils must cover 80% of created wetland area within 5 years.
• Hydric soil characteristics shall be monitored through the use of one or a combination of
the following: Munsell soil color, pH, particle size, redox potential, organic content,
microbial activity, time and duration of saturation or ponding, and alkalinity. (M)
Habitat & Wildlife
• Nesting by one bird species will be documented by providing a photographic record of a
successful brood, or nest with eggs.
• No establishment of bull frogs or their tadpoles.
• There will be a vegetated upland buffer between the wetland and the proposed
development consisting of shrubs and trees with an average height of ten (10) feet within
three (3) years.
9.6

Maintenance (M) and Contingency (C)

Established performance standards for the project will be compared to the monitoring results in
order to judge the success of the buffer enhancement plan. Contingency measures will include
the items listed below and will be implemented if these performance standards are not met.
Maintenance and remedial action on the site will be implemented immediately upon completion
of the monitoring event (unless otherwise specifically indicated below).
Planting Plan
• Replace dead plants with the same species or a substitute species that meets the goals and
objectives of the plan. (M & C)
• If the performance standard for vegetation is not satisfied following each monitoring
period, re-plant areas after reason for failure has been identified and resolved (e.g.,
moisture regime, poor plant stock, disease, shade/sun conditions, wildlife damage, etc.). (M
& C)
• If the areal cover of reed canarygrass exceeds 20% of the wetland area, measures will be
taken to reduce areal cover below 20% through: 1) cover reed canarygrass with heavy
grade geofabric, 2) use City of Blaine approved herbicides, or 3) mechanical means to
physically remove the reed-canarygrass from the wetland and re-plant the area with native
plant species. See Section 8.1---Wetland Creation under Weed Control Performance for
more details. (M & C)
• If the areal cover of Scot’s broom exceeds 20% of the wetland area, measures will be taken
to reduce areal cover below 20% through: 1) mechanical or manual removal, 2) use City of
Blaine approved herbicides and re-plant the area with native plant species. See Section
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8.1---Wetland Creation under Weed Control Performance for more details. (M & C)
If the areal cover of purple loosestrife exceeds 20% of the wetland area, measures will be
taken to reduce areal cover below 20% through: 1) mechanical or manual removal, 2) use
City of Blaine approved herbicides and re-plant the area with native plant species. See
Section 8.1---Wetland Creation under Weed Control Performance for more details. (M &
C)
If the areal cover of Himalayan blackberry exceeds 20% of the wetland area, measures will
be taken to reduce areal cover below 20% through: 1) mechanical or manual removal, 2)
use City of Blaine approved herbicides and re-plant the area with native plant species. See
Section 8.1---Wetland Creation under Weed Control Performance Standards for more
details. (M & C)
Remove/control weedy or exotic invasive plants (e.g., Scot's broom, reed canarygrass,
Himalayan blackberry, purple loosestrife, etc.) by manual or chemical means approved by
City of Blaine, if not meeting performance standard following each monitoring event. Use
of herbicides or pesticides within the buffer enhancement area would only be implemented
if other measures failed or were considered unlikely to be successful. (C & M)
Re-plant areas after reason for failure has been identified (e.g., moisture regime, poor plant
stock, disease, shade/sun conditions, wildlife damage, etc.). (C)
If the need for irrigation is identified during a monitoring event, an irrigation system will
be installed in the mitigation buffer until the plants are established.
If areas of bare and exposed soils are identified during a monitoring event in areas graded
for mitigation, non-fertile, woody mulch will be installed to the depth of 3-4 inches.

Hydrology
Performance standards pertaining to water regime are to be established, as defined below:
• If the wetland creation areas do not maintain wetland hydrology, additional excavation or
the placing of a bentonite mat will occur to retain wetland hydrology. (C)
Soils
• If soils do not meet performance standards, reason for failure will be determined and
corrective measures will be taken that may include excavation or grading to attained
preferred water regime, raise water level by creating log jam structure or similar in
drainage to back up water, or by some other means.
Wildlife & Habitat
• If no bird or bat nesting occurs after the second season, contact the Washington
Department of Fish and Wildlife for corrective measures.
• If bullfrogs or their tadpoles are identified during the monitoring periods, eliminate
bullfrog establishment through planting more trees at the edge of the water to shade out
this sun-dependent species.
• If a vegetated upland buffer between the wetland and the proposed development does not
consist of shrubs and trees with an average height of 10 feet within 3 years, the reason
will be determined and corrective measures will be taken that may include, planting
larger tree stock, irrigate, or fertilize.
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COST ESTIMATE

Item
Plants
Grading
Mulch
Construction crew
Monitoring
Contingency
Total

Estimate cost
$88,083
$1,500
$10,000
$3,500
$5,900
$3,000
$111,983

Under City of Blaine Code Chapter 17.83.100(A), “the director may require a bond in an amount
and with surety and conditions sufficient to secure compliance with the intent of this chapter. In
the event of a breach of any condition of any such bond, the city may initiate an action in a court
of competent jurisdiction upon such bond.”

11.0

SUMMARY AND CONCLUSION

The proposed development project consists of commercial development with associated roads
and parking. Unavoidable wetland fill will occur to comply with City of Blaine zoning
requirements and to achieve economic viability of the land use project. Impacts to higher quality
wetlands will be avoided. Unavoidable impacts will occur on lower quality wetlands. Lower
quality wetlands will be replaced at a 2:1 ratio with a larger higher quality wetland system.
Wetland buffers will be averaged and enhanced to provide greater functional value to the
wetlands. Wetland functions will improve with the enhanced buffer area. Overall, the project
will fill low quality wetlands with larger high quality wetland complexes, increasing wetland
functions.
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Photo 1: Area within Wetland A

Photo 2. Baltic rush, reed canarygrass, and pasture grasses in Wetland A
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Photo 3. Delineating Wetland A

Photo 4. Delineating Wetland A
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Photo 5. Cain Creek in Wetland A

Photo 6. Wetland B at proposed access road crossing @ edge of trees
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Photo 7. Drainage (Cain Creek) in Wetland A

Photo 8. Wetland B at proposed access road crossing
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Photo 9. Ponding in Wetland A
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METHODOLOGY
INFORMATION REVIEW
Determination Guidelines. EnviroVector based its wetland evaluation upon the 1987 Army Corps of
Engineers (COE) manual and the regional specificity on the 1997 Washington Department of Ecology
(DOE) manual. Generally, as outlined in both the COE and DOE manuals, wetlands are distinguished
from other landforms by three criteria: 1) hydrophytic vegetation, 2) hydric soils, and 3) wetland hydrology.
Background Review. Background information on possible wetlands has been reviewed prior to field
investigations and included the following:
• National Wetlands Inventory (NWI) Map, USFWS Interactive Map
http://wetlandsfws.er.usgs.gov/wtlnds/launch.html
• Whatcom County Internet mapping
• Whatcom County Area Soil Survey, Soil Conservation Service
• United States Hydric Soils List (U.S. Department of Agriculture, 1991)
• Washington State Hydric Soils List (Iowa State University, 1995)

FIELD INVESTIGATION
Field Survey
A wetland evaluation was performed on March and October 2007 to identify possible wetlands present on
the subject property or within 300 feet of the site and to verify a previous wetland delineation that had
been performed on the subject property. Observations were made of the general plant communities,
wildlife habitats, and the locations of potential wetland areas. Present and past land use practices also
were noted, as were significant geological and hydrological features.
Once likely wetland areas are located, the ‘Routine Onsite Determination Method’ is used to identify the
presence of wetland parameters and to verify a previous wetland delineation by evaluating the outer edge
of the wetlands using the procedures outlined in the Corps of Engineers Wetland Delineation Manual
(Environmental Laboratory, 1987). The ‘Routine Onsite Determination Method’ is used in areas that
maintain normal circumstances, that are not significantly disturbed, and that are not potential problem
areas.
Plant species were identified according to the taxonomy in Flora of the Pacific Northwest (Hitchcock and
Cronquist, 1973), and the wetland status of plant species was assigned according to the National List of
Plant Species that Occur in Wetlands: Northwest, published by the U.S. Fish and Wildlife Service (Reed,
1988). A supplement to the wetland plant list (Reed, 1993) and an updated list (Reed, 1998) were also
reviewed. Wetland classes were determined by the U.S. Fish and Wildlife Service’s system of wetland
classification (Cowardin, et. al., 1979). The wetland determination was based mainly soils, vegetation,
and hydrology characteristics indicative of wetland conditions.
General Field Guidelines. The COE and the DOE describe soil, vegetation, and hydrological indicators of
wetlands. A hydric soil is a soil that formed under conditions of saturation, flooding, or ponding long
11 June 2011
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enough during the growing season to develop anaerobic conditions in the upper part. Anaerobic
conditions caused redoximorphic features to develop, which can be evidenced through the observation of
mottling or gleying in the soil. Soils are hydric if one or more of the following characteristics are present:
•
•
•

organic soils or soils with an organic surface layer,
matrix chroma just below the A-horizon (or 10 inches, whichever is less) is 1 in unmottled soils, or 2 or
less if mottles are present, or
gleying immediately below the A-horizon.

Soils are normally excavated to 18 inches or more below the surface within a test pit to evaluate soil
characteristics and hydrological conditions in both wetland and upland areas. Soil chroma (color) is
evaluated using the Munsell Color Chart (Munsell Color, 1988). (See Section 3.4---Soil Study).
The COE (Environmental Laboratory, 1987) and DOE (DOE, 1997) manuals describe a wetland rating
system for plants. Each plant species is assigned a probability of occurrence within wetlands, which is
referred to as its wetland status. The wetland rating system is as follows:
•
•
•
•
•

obligate (OBL),
facultative wetland (FACW),
facultative (FAC),
facultative upland (FACU), and
upland (UPL)

(Probability >99% occur in wetlands)
(Probability 67% to 99% occur in wetlands)
(Probability 34% to 66% occur in wetlands)
(Probability 1% to 33% occur in wetlands)
(Probability <1% occur in wetlands)

In general, under the 1987 Federal methodology, more than 50 percent of the predominant plant species
within a test plot must be rated FAC or wetter (i.e., FACW, OBL) to satisfy the wetland criteria for
hydrophytic vegetation. Dominant species are those that have a percent cover greater or equal to 15
percent within the test plot. Only dominant plant species were considered in the data analysis.
If wetland hydrology, including pooling, ponding, and soil saturation, is not clearly evident, hydrological
conditions may be observed through surface or soil indicators. Indicators of hydrological conditions
include drainage patterns, drift lines, sediment deposition, watermarks, historic records, visual observation
of saturated soils, and visual observation of inundation.
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APPENDIX C
National Wetland Inventory (NWI) Map
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APPENDIX D

WDFW Salmonscape Database
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Streams & Fish barriers
Legend

The Department of Fish and Wildlife makes no guarantee concerning the data's content, accuracy, completeness, or the results obtained from queries
or use of the data. WDFW makes no warranty of fitness for a particular purpose, no representation as to the quality of any data, and assumes no
liability for the data represented here. These data do not represent exhaustive inventories, but are compilations of existing knowledge from field
biologists that are updated periodically as knowledge improves. These data should be used cautiously because they are not exhaustive, and are
subject to change. When conducting projects or planning for fish and wildlife, please consider using additional information gathered from field
investigations and consultations with WDFW or other professional biologists.
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Legend

The Department of Fish and Wildlife makes no guarantee concerning the data's content, accuracy, completeness, or the results obtained from queries or use of the
data. WDFW makes no warranty of fitness for a particular purpose, no representation as to the quality of any data, and assumes no liability for the data represented
here. These data do not represent exhaustive inventories, but are compilations of existing knowledge from field biologists that are updated periodically as
knowledge improves. These data should be used cautiously because they are not exhaustive, and are subject to change. When conducting projects or planning for
fish and wildlife, please consider using additional information gathered from field investigations and consultations with WDFW or other professional biologists.
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Coho Salmon Distribution
Legend

The Department of Fish and Wildlife makes no guarantee concerning the data's content, accuracy, completeness, or the results obtained from
queries or use of the data. WDFW makes no warranty of fitness for a particular purpose, no representation as to the quality of any data, and assumes
no liability for the data represented here. These data do not represent exhaustive inventories, but are compilations of existing knowledge from field
biologists that are updated periodically as knowledge improves. These data should be used cautiously because they are not exhaustive, and are
subject to change. When conducting projects or planning for fish and wildlife, please consider using additional information gathered from field
investigations and consultations with WDFW or other professional biologists.
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Appendix E
Wetland Datasheets
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Data Form: Routine On-Site Wetland Determination
1987 Corps Wetland Delineation Manual
Klein

Project/Site
Applicant

Curtis Wambach

Investigators

Do Normal Circumstances exist on this site?

Yes

Is the site significantly disturbed?

Yes

Is the area a potential Problem Area?

No

Date:

12 April 2008

County:

Whatcom

State:
T/R/S:

WA

Plot Location: See map

Plot ID: Wetland A, TP # 1

VEGETATION
Dominant Plant Species

% Cover

Soft rush
Baltic rush

Indicator

Dominant Plant Species

FACW
FACW+

Reed Canary grass
Orchard grass

% Cover

Indicator
FACW
FACU

Hydrophytic Vegetation Indicator: % of dominants
75

FAC to OBL
Hydrophytic vegetation present?

Y/N

Y
Greater than 50 % FAC or wetter
HYDROLOGY

Rationale for decision/ Remarks:

Depth of inundation:

Film

25%

FAC- to UPL

Depth to free water in pit:

Wetland hydrology present? Y/N
Rationale for decision/Remarks:

10”

Depth to saturated soil:

Surface

Y
Soils saturated within 12 inches, water in pit, & Oxidized root channels
SOILS

Map Unit Name (Series & Phase):
Depth

Horizon

Matrix Color
(Munsell moist)

Mottle Color (Munsell
moist)

Mottle
Abundance
size and contrast

0-8”
10YR 3/1
none
8-15”
10YR 4/1
10YR 4/4
>15”
Gley2 4/0 GB
10YR 4/6
Other Indicators Present
organic soils over Gley
Hydric Soil Present? Y/N
Y
Rationale for decision/ Remarks
Chroma of 1, organic soils over Gley

Texture, concretions,
structure, etc.
Mucky loam
Mucky loam
Clay loam

WETLAND DETERMINATION Y/N
Hydrophytic vegetation present?

Y

Wetland hydrology present?

Y

Hydric soils present?

Y

Is the sampling point within a wetland?

Y

Rationale for decision/ Remarks:

11 June 2011
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Data Form: Routine On-Site Wetland Determination
1987 Corps Wetland Delineation Manual
Klein

Project/Site
Applicant

Curtis Wambach

Investigators

Do Normal Circumstances exist on this site?

Yes

Is the site significantly disturbed?

Yes

Is the area a potential Problem Area?

No

Date:

12 April 2008

County:

Whatcom

State:
T/R/S:

WA

Plot Location: See map

Plot ID: Wetland A, TP # 2

VEGETATION
Dominant Plant Species

% Cover

Canadian thistle
Orchard grass
Himalayan blackberry
Colonial bentgrass
Red rescue

Indicator

Dominant Plant Species

Indicator

FACU+
Kentucky bluegrass
FACU
Bracken fern
FACU
FAC
FAC
Hydrophytic Vegetation Indicator: % of dominants
43%

FAC to OBL
Hydrophytic vegetation present?

none

FAC
FACU

57%

FAC- to UPL

Y/N

N
< 50 percent hydrophytic vegetation
HYDROLOGY

Rationale for decision/ Remarks:

Depth of inundation:

% Cover

Depth to free water in pit:

Wetland hydrology present? Y/N
Rationale for decision/Remarks:

none

Depth to saturated soil:

none

N
No hydrology indicators
SOILS

Map Unit Name (Series & Phase):
Depth

Horizon

Matrix Color
Mottle Color (Munsell Mottle Abundance
(Munsell moist)
moist)
size and contrast
0-20”
10YR 3/3
none
Other Indicators Present
N
Hydric Soil Present? Y/N
N
Rationale for decision/ Remarks
Chroma of 3, high chroma, no mottles or other indicators

Texture, concretions,
structure, etc.
Sandy Loam

WETLAND DETERMINATION Y/N
Hydrophytic vegetation present?

N

Wetland hydrology present?

N

Hydric soils present?

N

Is the sampling point within a wetland?

N

Rationale for decision/ Remarks:
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Data Form: Routine On-Site Wetland Determination
1987 Corps Wetland Delineation Manual
Klein

Project/Site
Applicant

Curtis Wambach

Investigators

Do Normal Circumstances exist on this site?

Yes

Is the site significantly disturbed?

Yes

Is the area a potential Problem Area?

No

Date:

12 April 2008

County:

Whatcom

State:
T/R/S:

WA

Plot Location: See map

Plot ID: Wetland B, TP # 3

VEGETATION
Dominant Plant Species

% Cover

Douglas Spirea
Black Cottonwood
Reed Canary grass

Indicator

Dominant Plant Species

Indicator

FACW
Slough Sedge
FAC
Colonial Bent grass
FACW
Creeping Buttercup
Hydrophytic Vegetation Indicator: % of dominants
100%

FAC to OBL
Hydrophytic vegetation present?

Y/N

film

OBL
FAC
FACW
0%

FAC- to UPL
Y

Greater than 50 % FAC or wetter
HYDROLOGY

Rationale for decision/ Remarks:

Depth of inundation:

% Cover

Depth to free water in pit:

Wetland hydrology present? Y/N
Rationale for decision/Remarks:

surface

Depth to saturated soil:

surface

Y
Water at surface, Oxidized root channels
SOILS

Map Unit Name (Series & Phase):
Depth

Horizon

Matrix Color
Mottle Color
Mottle Abundance
Texture, concretions,
(Munsell moist)
(Munsell moist)
size and contrast
structure, etc.
0-10”
10YR 3/1
None
Mucky Silty Loam
10-15”
10YR 4/1
10YR 5/8
Silty Loam
>15
10YR 5/1
10YR 5/8
Loamy Silt
Other Indicators Present
Mucky organic soils over less permeable silt strata
Hydric Soil Present? Y/N
Y
Rationale for decision/ Remarks
Chroma of 1, mucky organic soils over less permeable silt strata
WETLAND DETERMINATION Y/N
Hydrophytic vegetation present?

Y

Wetland hydrology present?

Y

Hydric soils present?

Y

Is the sampling point within a wetland?

Y

Rationale for decision/ Remarks:
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Data Form: Routine On-Site Wetland Determination
1987 Corps Wetland Delineation Manual
Klein

Project/Site
Applicant

Curtis Wambach

Investigators

Do Normal Circumstances exist on this site?

Yes

Is the site significantly disturbed?

Yes

Is the area a potential Problem Area?

No

Date:

12 April 2008

County:

Whatcom

State:
T/R/S:

WA

Plot Location: See map

Plot ID: Wetland B, TP # 2

VEGETATION
Dominant Plant Species

% Cover

Osoberry (Indian plum)
Paper birch
Fringe cup
Snowberry

Indicator

Dominant Plant Species

Indicator

FACU
Vine maple
FAC
Red alder
FAC
Red huckleberry
FACU
Cascara
Hydrophytic Vegetation Indicator: % of dominants
38%

FAC to OBL
Hydrophytic vegetation present?

none

FACFAC
FACU
FAC62%

FAC- to UPL

Y/N

N
Less than 50 percent hydrophytic vegetation
HYDROLOGY

Rationale for decision/ Remarks:

Depth of inundation:

% Cover

Depth to free water in pit:

Wetland hydrology present? Y/N
Rationale for decision/Remarks:

none

Depth to saturated soil:

none

N
No hydrology indicators
SOILS

Map Unit Name (Series & Phase):
Depth

Horizon

Matrix Color
Mottle Color
Mottle Abundance
(Munsell moist)
(Munsell moist)
size and contrast
0-8”
10YR 3/2
none
8-12”
10YR 4/2
none
>12”
10YR 5/2
10YR 5/8
Other Indicators Present
N
Hydric Soil Present? Y/N
N
Rationale for decision/ Remarks
Chroma of 2 with no mottles at 10 inches

Texture, concretions,
structure, etc.
Silt Loam
Silt Loam
Loamy Silt

WETLAND DETERMINATION Y/N
Hydrophytic vegetation present?

N

Wetland hydrology present?

N

Hydric soils present?

N

Is the sampling point within a wetland?

N

Rationale for decision/ Remarks:
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APPENDIX F

DOE WETLAND RATING SYSTEM
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APPENDIX G

BIRDHOUSE, DUCK BOX, AND BAT BOX
SPECIFICATIONS
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Beneficial Bats
Backyard Habitat for Wildlife

Bats can weigh as little as two grams
(less than 1/10 of an ounce) or as
much as two pounds.

*endangered species

29.5"
36"

10.5"
12"

Install a bat box anytime
but late winter and early
spring is best. Hang the
box at least 10 feet off
the ground, in a spot
where it can receive six
hours of morning sun.
About 100 bats can live in this
bat box.

FRONT
Ç

Bats of the Southeast
Big Brown Bat
Silver-haired Bat
Eastern Red Bat
Hoary Bat
Northern Yellow Bat
Seminole Bat
Southeastern Bat
Grey Bat*
Eastern Small-footed Bat
Little Brown Bat
Northern Long-eared Bat
Indiana Bat*
Evening Bat
Eastern Pipistrelle Bat
Rafinesque’s Big-eared Bat
Virginia Big-eared Bat
Ozark Big-eared Bat
Florida Mastiff Bat
Pallas’ Mastiff Bat
Brazilian Free-tailed Bat
Jamaican Fruit-eating Bat

slot »

caulk

Ç
Ç
Ç

Bat Food
All southeastern bats found in the United
States feed exclusively on insects (the
Jamaican fruit-eating bat eats insects and
fruit). A bat feasting on moths, mosquitos,
beetles and other insects can eat one half
of its body weight in one night! Backyard
bats will help reduce insect pests that
bother you and your garden plants. A
typical summer colony of 100 bats feeding
200 days will consume more than 2200
pounds of insects or approximately
600,000,000 bugs!

.5"

9"

Building a Bat House
■ Using CDX plywood or cedar, cut
all pieces to size.
■

To give the bats something to cling
to, space shallow saw kerfs or
knife gouges about 1" apart on the
plywood baffles or staple plastic
(not metal) screening instead.

■

Screw 3/4" x 1" spacer strips on
side panels to make slots for the
baffles.

■

Attach front panel to sides. Add
roof. Glue baffle edges and drop
into slots. Attach back panel and
caulk.

■

Darken with waterbase stain. Tack
or staple tar paper to roof of the
box to increase heat absorption.

rear È

.5"

22"
24"
24"
È

■

Tar paper

6"

Bats have excellent eyesight, and are
never “Blind as a bat!” To find their
way around in the dark, they use
echolocation or a built in sonar.

4.5"

■

As hollow trees are cut
down, bat boxes, such as
the one shown here, are
needed for bats to
survive. This is
especially true in
April to August when
females are looking for
safe and quiet places to
give birth and raise their
pups. Both the mothers
and newborns are very
sensitive to being
disturbed.

5"

Bats are nocturnal—active at night,
resting during the day.

28"

■

29.5"

Female bats usually give birth to one
young or pup per year.

13.5"

6"

■

Attracting Bats
Most eastern bats spend the winter
hibernating in caves and move to trees or
buildings for the summer. Some however,
spend all year in caves and others (tree
bats) seldom see a cave, preferring to
roost in trees during the warm summers
and tree hollows for the cool winters.

È

Bat Facts
■ Bats, like
humans are
mammals. Bats
are the only mammals that can fly.

baffles
5.5"

LEFT

front

Black-capped
Chickadee

Print Plans & Dimensions (below)
Model Not Yet Available.

Species Dimensions

White-breasted Nuthatch.

Nestbox for:
Downy Woodpeckers
Black-capped Chickadees
White-breasted Nuthatches
Carolina Chickadees
Red-breasted Nuthatches
Mountain Chickadees
Plain Titmice
Boreal Chickadees
Tufted Titmice
Durable Rough-Cut Red Cedar
Screw Assembly, Pre-Drilled Countersunk Pilot Holes
Hinged Roof Secured with Shutter Hooks for Easy Access
Corrosion Resistant Hardware
This nest box is constructed with Red Cedar. Wood stock is rough-cut
on both sides so birds can grip interior and exterior surfaces.
It has a 4" by 4" floor (inside dimensions), 9" floor to ceiling (inside
front), 1 1/4" diameter entrance hole located 7" above the floor (to top of
hole) and ventilation openings in the floor and under the roof.
A hinged roof provides easy access for monitoring and cleaning.
Shutter hooks secure roof in closed position. Pilot holes in both primary
and secondary work pieces makes for easy assembly with a screwdriver
in minutes.
Mount on a tree, post, fence or wall between four and twelve feet high
with partial sun and shade (see each particular bird species page for
specific habitat and mounting instuctions.)
Remove the nest in late summer or fall after the brood rearing seasons
are over.
See assembly instructions and complete plans below.

Black-capped Chickadee

Boreal Chickadee

Red-breasted Nuthatch

Tufted Titmouse

Plain Titmouse

Mountain Chickadee

Downy Woodpecker
Assembly:

Carolina Chickadee

Safety First
Assemble woodworking projects in a safe area on a work bench at a height between waist and chest.
Wear eye protection. Eye injuries are the most common assembly mishap.
Keep hardware and tools away from children.and infants; store away when not in use.

1) Fasten Right Side to 2) Fasten Floor to Right 3) Fasten Left Side 4) Fasten Front.
Back Panel with screws. Side and back. to Back Panel and Floor. Panel

5) Fasten Hinges 6) Fasten Roof and Hinges 7) Fasten Shutter Hooks 8) Mount Nestbox with Large
to Roof with to Back Panel. to Roof and Sides with Screws at appropriate Height
Small Screws. Round-head Screws. (see specific species mounting
height and habitat.)
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Wood Duck (Aix sponsa)
Nest Boxes

Nest Box Design
Nest boxes should be constructed of a weather-resistant wood; cedar or cypress is often
recommended. The wood can be painted, stained, or treated, but only on the outside surface.
The entrance hole should have a 4-inch diameter or be an oval that is 3 inches high and 4 inches
wide. Numerous nest box designs have been used with success; fig. 1 provides one example. A
3-inch wide strip of 1/4-inch mesh hardware cloth should be securely fastened to the inside of
the box under the entrance to function as a ladder for the hen and newly hatched ducklings. The
cut edges of this cloth should be folded back before insertion to avoid injury to the ducklings.
Another method of assisting the ducklings in their climb from the nest to the entrance hole is to
roughen up the wood surface under the hole with a chisel. A 3-inch layer of coarse sawdust
should be placed at the bottom of the box to serve as nesting material and to help prevent the
eggs from rolling around. The lid or one side of the box should be removable to facilitate
monitoring and cleaning. All wood duck boxes should be fitted with a galvanized sheet metal
predator guard (see fig. 2). The predator guard should be placed 6 to 12 inches below the
bottom of the box.

Figure 1
Wood duck nesting box design

Nest Box Installation
Wood ducks are highly secretive in selecting nest sites to minimize impacts of nest predators and
competition from other wood ducks. Therefore, it is important to locate individual nest boxes in
relatively secluded areas within timber stands where natural cavities would occur naturally. Nest
boxes can be placed either on land or over the water. If located over the water, they should be
placed at least 4 feet above the high water level and the entrance hole should face the open
water rather than the shoreline. Because of ease of access by predators, installation of nest
boxes directly on trees should be avoided. Nest boxes placed on land should be located from 30
to 150 feet away from the shoreline. Boxes placed directly on the shoreline appear to be more
likely frequented by nest predators. Since the hen must lead her ducklings to water soon after
they hatch, the area between the nest box and the water's edge should be free of any major
obstacles such as roads or fencing. Nest boxes placed on poles over water are generally more

easy to monitor than those placed in trees. Regardless of whether the box is placed over the
water or land, the entrance should be clear of obstructions to provide easy access for the ducks.
In order to maximize nest box use while minimizing nest dumping, it is generally recommended
that nest boxes should be placed at least 600 feet apart and should not be visible to one
another. When placing nest boxes in isolated locations, consider ease of access for monitoring
purposes.
Figure 2
Standard cone-shaped predator guard
Below is a layout for cutting three predator guards from a 3 ft x 8 ft sheet of 26-gauge
galvanized metal. When installing the guard, overlap the cut edge to the dotted line. To facilitate
cutting, follow the sequence of numbers. Make circular cuts in counterclockwise direction. To
make initial cut on line A-B, make a slot at A with a wood chisel, use tinsnips, and wear leather
gloves.

Nest Box Monitoring
Before nesting boxes are erected, a maintenance and monitoring plan to ensure the success of
the program should be developed. Old nests and those of invasive species such as European

starlings must be cleaned out regularly if the boxes are to be used more than once during a
nesting season. The monitoring program should ensure that boxes are monitored at least once
before the beginning of the nesting season, and should be checked at least once a month during
the nesting season if multiple use of nest boxes per nesting season is desired. Boxes should
remain out during the winter to provide winter cover sites for screech owls and other resident
birds. For Wildlife Habitat Council member organizations, the monitoring program may enroll in
WHC's Nest Monitoring Program, useful in WHC's Corporate Wildlife Habitat Certification
Program. Enrollment can be accomplished by contacting the WHC Nest Monitoring Program
Coordinator at (301) 588-8994.
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