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INTRODUCTION

Since the mid-1980s, the Oregon Department of Fish and Wildlife (ODFW) has been
participating in the Bonneville Power Administration’s (BPA’s) efforts to mitigate for the
negative impacts to fish and wildlife resulting from the development and operation of the
Columbia Basin Federal Hydropower System. BPA’s mitigation obligations were formally
recognized and mandated by the Pacific Northwest Electric Power Planning and Conservation
Act of 1980 (Public Law 96-501) and are guided by the Northwest Power Planning Council’s
(NWPPC’s) Columbia Basin Fish and Wildlife Program. BPA funds fish and wildlife projects
throughout the Basin to meet the habitat and population restorative goals and objectives outlined
in the NWPPC’s Fish and Wildlife Program and to fulfill its mitigation responsibilities under the
Power Act.
Impacts to wildlife resulting from hydrofacility construction/inundation were estimated using
Habitat Evaluation Procedures (HEP) in the mid and late 1980s and are documented in BPA’s
Wildlife Loss Assessments (Rasmussen and Wright 1990,a,b,c,d) and in the U.S. Army Corps of
Engineers Lower Snake River Wildlife Habitat Compensation Evaluation (ACOE 1991). The
loss assessments provided estimates of lost habitat quality and quantity for the target species
selected to represent the habitat cover types impacted by hydropower construction/inundation.
The NWPPC incorporated these losses into their Fish and Wildlife Program, recognizing them as
the unannualized losses attributable to the construction/inundation of the federal hydropower
system (NWPPC 1995 and 2000, Table 11-4). The HEP methodology is used by wildlife
managers within the Columbia Basin to determine habitat values, expressed as Habitat Units,
gained through BPA-funded mitigation project work.
ODFW and the other Oregon wildlife managers (i.e., U.S. Fish and Wildlife Service,
Confederated Tribes of the Warms Springs Reservation of Oregon, Burns Paiute Tribe, and
Confederated Tribes of the Umatilla Indian Reservation) have been working together since 1991
to coordinate the planning, selection, and implementation of BPA-funded wildlife mitigation
projects. In 1997, the Oregon wildlife managers developed a programmatic project for
mitigation planning and implementation within Oregon. The Ladd Marsh Wildlife Area
Additions project is one of many habitat acquisition and restoration projects proposed under the
Oregon wildlife managers’ programmatic project that have been approved and recommended for
funding by the NWPPC.
The Ladd Marsh Wildlife Area Additions mitigation project will protect and restore wetland,
riparian and other habitats on newly acquired parcels at ODFW’s Ladd Marsh Wildlife Area
(LMWA). Wildlife habitat values resulting from the acquisition and enhancement of Ladd
Marsh Wildlife Area lands will contribute towards mitigating for habitat lost as a result of the
development and operation of the Columbia Basin hydropower system.
Historically, the Grande Ronde River Valley contained an estimated 12,000 to 16,000 hectares
(30,000 to 40,000 acres) of wetlands. The historic marsh, known as Tule Lake, and its associated
wetlands covered over 8000 hectares (20,000 acres). Extensive drainage of marsh habitat was
initiated in the late 1800’s to provide agricultural and grazing land. The original tule marsh was
reduced to 162 hectares (400 acres) by 1948, just prior to the first purchase, and designation of
Ladd Marsh Wildlife Area (LMWA) by the Oregon Department of Fish and Wildlife (ODFW).
The first parcel [48 hectares (120 acres)] to become a part of LMWA was purchased by ODFW
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in 1949. Since then, 25 acquisitions or trades have been made, including 4 in 2000 and 2001, to
bring the area to its current size of 1639 hectares (4,051 acres).
The LMWA is located about 11 km (7 mi) south of La Grande, Oregon in the southwest corner
of the Grande Ronde Valley. Today, the tule marsh located on the LMWA is the largest remnant
wetland in northeast Oregon. Habitats within LMWA include grain fields, tree and shrub areas,
native prairie, marsh, and open water. In addition to being an important staging area for
migratory waterfowl, LMWA serves as nesting area for many species. Over 2,000 ducks and 400
Canada geese are produced each year. The Ladd Marsh Wildlife Area hosts over 200 species of
birds, 40 species of mammals, and 10 species of reptiles and amphibians either as residents or
visiting migrants.
Four parcels were recently added to LMWA: the 309.66-acre (125 ha) Wallender property, the
375.54-acre (152 ha) Simonis property, the 161.07-acre (65 ha) Conley Lake property and the
74.55-acre (30 ha) Becker Property. These four parcels, collectively referred to as the Ladd
Marsh Wildlife Area Additions Mitigation Project (LMWA), lie in the area of the historic Tule
Lake and its associated wetlands.
In order to preserve these important areas, restore the historic wetland condition, and enhance
habitat quality for fish and wildlife, this five-year habitat management plan has been developed.
The plan describes current project site conditions and the set of actions that will be implemented
to achieve site goals and objectives, as well as a time line for carrying out these actions.

2.0

BACKGROUND

2.1

Acquisition

The Wallender and Conley Lake properties were purchased by The Nature Conservancy (TNC)
in 1998. TNC purchased the Simonis property in 1999. All three parcels were then enrolled into
the Natural Resource Conservation Service’s Wetland Reserve Program (WRP) in 1999. The
Simonis property includes a homesite and farmstead totaling approximately 2.45 ac (1 ha) with a
house and outbuildings. The purchase agreement allows the former owner (Mr. Henry Simonis)
to live on the premises for five years after which time ODFW will assume maintenance of the
homesite and other buildings. The Becker property was acquired by ODFW through a trade of
easements with the City of La Grande. In exchange for the easement of 74.55 acres on the
Becker property, ODFW eased the City of La Grande 62.5 acres on the western portion of the
Simonis property to be used by the City as a city wetwell and sewage treatment area. TNC
conveyed the Wallender, Simonis, and Conley Lake parcels to ODFW in April 2001 at no cost.
These properties, as well as the Becker property, are being managed by ODFW as part of the
LMWA.
The total acquisition cost of the Wallender, Simonis and Conley Lake properties was $1,087,683.
The bulk of funding for acquisition came from the WRP easements ($757,575), while BPA
contributed $265,000 and TNC contributed $65,108.
Acquisition of the Wallender, Simonis, Conley Lake, and Becker properties provides partial
mitigation for impacts associated with the construction and operation of the federal hydropower
system, specifically the Lower Snake River hydrofacilities. The acquisition also complements
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ODFW’s overall resource protection and management goals and specific goals associated with
the LMWA. The project is consistent with and subject to the BPA and ODFW Oregon Columbia
Basin (Excluding the Willamette Basin) Wildlife Mitigation Memorandum of Agreement (signed
November 9, 2000) which describes each agency’s obligations and responsibilities relative to
cooperative mitigation projects in the Columbia Basin. ODFW completed BPA compliance
checklists for the Wallender, Simonis, Conley Lake, and Becker properties that meet the
standards and guidelines for BPA’s Wildlife Mitigation Program Environmental Impact
Statement (EIS) and Record of Decision.
2.2

Hazardous Materials

TNC completed a Phase I Environmental Site Assessment for the Conley Lake property on May
7, 1998. This assessment concluded that the site did not reveal any evidence of environmental
hazards. Fred Walasavage, Environmental Specialist for BPA, completed a Phase I Site
Assessment on the Wallender and Simonis properties on January 3, 2000. This assessment
concluded that the site did not reveal any environmental factors that would pose a significant
liability for remedial action or cleanup under the Comprehensive Recovery, Compensation and
Liability Act. The ODFW LMWA Manager documented in a March 5, 2000 letter that ODFW
will remove herbicides, motor oil and livestock supplies that were found on the Simonis
property. On April 26, 2000, BPA (Fred Walasavage) conducted a site reconnaissance to verify
findings of the earlier site assessment on the Conley Lake property and to obtain information
about the likelihood of identifying recognized environmental conditions. This reconnaissance
effort did not reveal any environmental factors on the Conley Lake parcel that would pose a
significant liability for remedial action or cleanup under the Comprehensive Recovery,
Compensation and Liability Act. An environmental site assessment has not yet been completed
at the Becker property.
2.3

Cultural Resources

The Archaeological and Historical Services of Eastern Washington University completed a site
file and literature search and a cultural survey for historic and archaeological sites on the
Wallender and Simonis properties in February 2000 and on the Conley Lake property in
September 2000. On Wallender, one prehistoric archaeological site and four isolated finds were
recorded. The isolated finds consisted of basalt and cryptocrystalline flakes and a basalt
projectile point. One isolated find of basalt flakes was located on the Simonis property. The
Conley Lake survey resulted in the finding of one site. The Oregon State Historic Preservation
Office provided letters of concurrence of the non-eligibility of the sites identified by the surveys.
A survey for historic and archeological sites has not yet been completed for the Becker property.
2.4

Threatened & Endangered Species

A list was received on April 17, 2000 from the USFWS identifying species listed as endangered,
threatened, proposed and /or candidate species which may be present in the project area in Union
County. A Biological Assessment [(BA) ODFW, June 2000] was prepared and submitted to
National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS) to
address the potential impacts of proposed fee-title acquisition and habitat enhancement activities
on the Simonis, Wallender, and Conley Lake properties. BPA agreed with the determination in
the BA that the transfer of ownership of the Wallender, Simonis, and Conley Lake properties and
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the activities associated with implementation of the habitat enhancement will have no effect on
the listed species within the project area (BPA Supplemental Analysis, July 14, 2000). A July
31, 2001 letter from NMFS states concurrence with the ODFW and BPA findings that the subject
action is “not likely to adversely affect” listed Snake River spring/summer chinook salmon,
Snake River steelhead, or designated critical habitat. An August 10, 2001 letter from the
USFWS concurred with the ODFW and BPA findings that the Simonis and Wallender property
acquisitions and the Conley Lake upland restoration project will not affect any of the species
considered. The USFWS also concurred that the Ladd Creek / Tule lake Restoration and Tule
Lake Restoration Phase II portions of the project, as described “may affect” but are “not likely to
adversely affect” Spiranthes and that the Ladd Creek / Tule Lake Restoration portion of the
project “may affect but is not likely to adversely affect” bald eagles or bull trout. Because the
Becker property was included in the project area after the BA was completed, additional
information on listed and proposed threatened and endangered species was requested relative to
the Becker property. The USFWS letter with list of species was received on March 27, 2002.
The BA will be amended to address the potential impacts of proposed habitat enhancement
activities on the Becker property.
2.5

Adjacent ODFW Property

Restoration and enhancement of the Ladd Marsh Additions mitigation site will be completed in
conjunction with the restoration and enhancement of 150 hectares (370 acres) previously owned
by ODFW (known as the “Waterboard”) and located between the Wallender and Simonis
properties (see map). The topography and hydrology of the area make it impractical to manage
these areas separately. Restoration, enhancement, and management activities on the previously
owned parcel that do not directly affect the LMWA mitigation site will not be addressed in this
document. However, activities, such as water control, that will affect the LMWA mitigation site
are discussed in this management plan.
Efforts are currently under way to acquire additional, adjacent properties as they become
available from the landowners and as funding becomes available. This habitat management plan
will be amended to include these additional parcels as they are added to the Ladd Marsh Wildlife
Area through fee-title acquisition or easement.

3.0

PHYSICAL ENVIRONMENT

3.1

Site Description

The LMWA is located about 11 km (7 mi) southeast of La Grande, Oregon in Union County.
The project area lies within the southwest corner of the Grande Ronde Valley near the eastern
base of the Blue Mountains. The Grande Ronde Valley is a “compound structural depression
formed by folding and faulting” (USFS 1976), which occurred during the Pleistocene epoch. A
series of block faults coincidental to the folding and faulting dropped the land as much as several
thousand feet creating the Grande Ronde and Elgin Valleys. Glacial and post-glacial deposition
has strongly affected the valleys (USFS 1976). Ladd, Barney, and Catherine Creeks cut through
the valley near the project location. The creeks have been rechanneled and bermed in the past by
landowners wanting to use the rich soils for farming and pasture land. Tule Lake, a shallow
6/10/02
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body of water created by beaver dams on Ladd Creek (GLO 1863) was drained during this time
as well.

Wallender Property
The 309.66-acre Wallender parcel is located north of the existing Ladd Marsh Wildlife Area in
Section 32, Township 3 South, Range 39 East and in Section 29, Township 3 South, Range 39
East. The property has been degraded by past agricultural and grazing practices, and water
diversion efforts. There are no improvements on the site. Wetlands have been drained and
converted to agricultural land. Prior to purchase by The Nature Conservancy for ODFW in 1998,
the Wallender parcel was farmed for small grain and alfalfa production. Most of the property
(295.49 acres) is currently idle farmland and pasture. Two water sources, Ladd Creek and
Barney Creek, flow through the property and have been channelized next to county roads to
accommodate agricultural and road construction. Much of the parcel is subject to periodic
flooding from the Middle Fork Ladd Creek, which runs along the southern and eastern property
boundaries, and from Barney Creek, which flows through the Simonis property and existing
LMWA land to the south. Barney Creek joins with Middle Fork Ladd Creek on the southern
boundary of the Wallender parcel.

Simonis Property
The Simonis property is 375.54 acres within the corners of Section 33 of Township 3 South,
Range 39 East, Section 4 of Township 4 South, Range 39 East, and Section 5 of Township 4
South, Range 39 East. The land is east of Highway 203 and a Union Pacific Rail Road line.
Peach Road nearly splits the parcel east and west, and LMWA land lies adjacent to the Simonis
parcel to the north and west. Approximately 62.5 acres in the northwest corner of the 375-acre
property have been eased to the City of La Grande for development and management of a city
wet well/sewage treatment pond. The facility will provide a supply of nutrient rich supplemental
water to the LMWA. Presently, a 279.81-acre mosaic of pasture, alfalfa, grass hay, and small
grain, collectively characterized as agland, exist on the property. A residence allotment and
right-of-way totaling 3.81 acres is located in the northeast portion of the project area. The home
is a 2,100 square foot ranch style home. Outbuildings include a 1,680 square foot machine shop
shed, 1,900 square foot barn and tack room, old machine shed, animal shelter, and two metal
grain bins. Scattered seasonal wetlands totaling 21.6 acres contribute to periodic flooding.
Barney Creek flows north through the parcel and joins with the Middle Fork Ladd Creek at the
Wallender property boundary. Barney Creek was relocated to a ditch in the early 1900s to
accommodate agriculture, ranching, and road construction.

Conley Lake Property
The Conley Lake parcel is 161.07 acres located in the northeast corner of Township 2 South,
Range 39 East, Section 35. It is about 8 miles east of La Grande on Cover Road. It is bounded
by agricultural land (wheat and crop grass) on all sides. There are no improvements to the site
with the exception of an irrigation pump. This parcel is comprised of 99.08 acres of emergent
wetland and associated wetland, and 61.99 acres of uplands, presently yielding small grains and
mint. Farming historically occurred within a few feet of the wetland. There is a small band of
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native vegetation separating the wetland from surrounding agricultural land. The wetland is
shallow (2-3 feet when full) and often dries up by late summer or early fall. Fall moisture and
lower evaporation rates enable the lake to fill again. The lake has no formal inlet. The bulk of
the lake’s water, which is slightly alkaline, comes from surface run-off and ground water. It is an
extremely important migration area for waterfowl and shorebirds. The area also provides nesting
and rearing habitat for wetland birds. In recent years, prior landowners made attempts to drain
and farm the area. During drier years, the wetland was pumped to allow farming and haying.
Ridges are still evident where landowners deep-plowed in attempt to increase drainage to farmed
fields.

Becker Property
Although the Becker property totals approximately 480 acres, only 74.55 acres are included in
the Ladd Marsh BPA mitigation project. The City of La Grande currently owns the Becker
property and is easing 74.55 acres to ODFW in exchange for the easement on Simonis. The
Becker parcel is north of Wilkinson Road and adjacent to the northeast corner of the Wallender
property. It is located in the NW corner of Section 28, Township 3 South, Range 39 East. Ladd
Creek flows northeast through the property from the southwest corner of the parcel. About 18.53
acres of riparian scrub-shrub habitat are associated with Ladd Creek, as well as 39.42 acres of
seasonal wetlands. The 16.6 acres of grassland that occur on the property have been grazed in
the past.
3.2

Climate

The relief of the Blue and Wallowa Mountains creates several localized climatic effects in Union
County. The diversity of landscapes between mountain ranges, rolling topography and deep,
dissected canyons influences local climatic patterns. However, the major influence to the
regional climate comes from the Cascade Mountains nearly 200 miles to the west. These
mountains form a barrier against the modifying effects of moist winds from the Pacific Ocean,
resulting in a modified continental climate in Union County. Winters are cool and moist;
summers are warm and dry. Temperature and precipitation vary considerably with elevation.
From the valley floors to the surrounding mountains, the average annual temperature decreases
from about 50° F to 45° F and the average annual precipitation increases from 10 inches (25cm)
or less to more than 60 inches [152cm (Johnsgard 1963)].
La Grande is the nearest weather station to the project area and lies at a similar elevation in the
Grande Ronde River Valley. Average annual precipitation at La Grande is 17.44 inches (20cm),
much of which falls as snow in December and January. July is the driest month with average
precipitation of 0.63 inches [1.6cm (1961-1990, Union County Extension Service)]. Average
summer temperature in La Grande is 66.8° F and average winter temperature is 33.9° F. January
is the coldest month with an average daily temperature of 30.6° F. July is the warmest month
with an average daily temperature of 69.2° F. The project area experiences occasional high
winds, especially in winter. The average annual frost-free period in the Grande Ronde Valley is
160 days.
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Topography and Soils

The Grande Ronde Valley, between the Blue and Wallowa Mountains, lies at a relatively high
elevation of 2,600-2,800 ft (792-853 m). The valley floor is virtually flat; over one stretch of 4.5
river miles (7.25 km), there is an elevation change of just 7 feet [2.1 m (USDA 1997). Most of
the Ladd Marsh Additions project area lies at an elevation of 2,695 ft (821.4 m). Small rises in
the northwest corner of the Becker property and the southeast corner of the Simonis property
reach elevations of 2,700 ft (823 m), an increase of just 5 feet (1.5 m) in elevation.
Soils of the valley are poorly drained, shallow, diatomaceous sediments that formed in loess and
volcanic ash. Dark silt loam surface layers in the valley, old lake basin deposits, support mainly
grasses, sedges, rushes, and annual forbs in non-cultivated areas (Dyksterhuis and High 1985).
Soils of the project area are primarily of the Hot Lake Series and are known as Hot Lake-Conley
Hoopal. These soils are described as “moderately deep and deep, somewhat poorly drained soils
that formed in lacustrine sediment mixed with diatomaceous sediment and volcanic ash” (USDA
1985).
The specific soils in the project area include Hooly silt loam, Hoopal fine sandy loam and Hot
Lake silt loam. Permeability of all three types is moderately to very slow. Available water
capacity of the Hooly silt loam is 4-6 inches within the effective rooting depth of 20-30 inches.
The available water capacity of the Hoopal fine sandy loam is 8-10 inches and the effective
rooting depth is 20-40 inches. The available water capacity of Hot Lake silt loam is 7-11 inches
and the effective rooting depth is 30-40 inches. In all three cases, runoff is slow and the hazard
of water erosion is slight. In the Hooly and Hot Lake silt loams, a seasonal high water table
fluctuates between depths of 18 and 30 inches in winter and spring and the soil is subject to
occasional flooding. In the Hoopal fine sandy loam, water is perched above the pan in winter
and spring.

4.0

BIOLOGICAL RESOURCES

4.1

Vegetation

The Ladd Marsh Wildlife Area project site is characterized by four major habitat types (Figure 1
and Figure 2): agland (637.29 acres), emergent wetland (160.1 acres), riparian scrub-shrub (40.52
acres) and grassland (16.6 acres). Total acreage for all habitat types is 916.97 acres. See
Appendix B for a partial list of native plant species present at the LMWA.

Agland (637.29 acres)
This habitat type is common throughout the project area. It consists of agricultural cropland or
grazed pastureland. Annual crops primarily include spring wheat, alfalfa, and barley. Other nonnative grasses and forbs occur such as bulbous bluegrass (Poa bulbosa), tall wheatgrass and
kochia (Kochia scoparia). There are 295.49 acres of this habitat type on the Wallender property,
279.81 acres on the Simonis property (excluding the city wet-well area) and 61.99 acres on the
Conley Lake property. It is absent from the Becker parcel. Although agland on the Wallender
parcel has been grazed in the past, it has not been grazed in recent years. Approximately 30
percent of the Wallender property was hayed in 2001. Although none of the Simonis agland west
of Peach Road has been recently mowed, 80 percent of the agland cover type east of Peach Road
6/10/02

12

DRAFT

DRAFT

DRAFT

DRAFT

has been hayed annually, with about half receiving its first cutting before July 15. The agland on
the Conley Lake property has not, typically, been mowed before July 15.

Riparian Scrub-Shrub (40.52 acres)
This habitat type occurs in a narrow band adjacent to Ladd Creek on the Wallender (14.17 acres)
and Becker (18.53 acres) properties and along irrigation/drainage ditches on the Simonis
property (7.82 acres). It is absent from the Conley Lake parcel. The habitat is dominated by
coyote willow (Salix exiqua) and other willows (Salix spp.) less than 15 feet (4.6m) in height.
Scattered trees occur including black willow (Salix nigra), a non-native species likely introduced
during early settlement of the area, black cottonwood (Populus trichocarpa) and a small stand of
aspen (Populus tremuloides) near Peach Road on the Wallender property. Shrub species include
wild rose (Rosa woodsii, R. nutkana ), black hawthorn (Crataegus douglasii) and red-osier
dogwood (Cornus stolonifera). Grasses and sedges include reed canary grass (Phalaris
arundinacea), wiregrass (Juncus spp.) and saltgrass (Disticlis spp.).

Emergent Wetland (160.1 acres)
This habitat type covers much of the southern two-thirds of the Becker parcel (39.42 acres), a
small portion of the south half of the Simonis parcel east of Peach Road (21.6 acres) and most of
the Conley Lake property (99.08 acres). The species present vary by parcel including: tules
(Typha latifolia), sedges (Carex spp.), reed canary grass, saltgrass (Distichlis spp), three-square
bulrush (Scirpus americanus), hardstem bulrush (S. acutus), orchard grass (Dactylis glomerata),
rushes (Juncus spp.) and sedges (Carex spp). Water depths in the wetlands of the project area
seldom exceed 30 inches (76cm). Greatest water depth usually occurs during spring runoff.
Minimum water depth occurs in late summer/early fall; Conley Lake is often dry at this time.

Grassland (16.6 acres)
This habitat type occurs only in the northwest corner of the Becker property (16.6 acres); there is
no grassland habitat type on any of the other properties. It is characterized by intermediate
wheatgrass (Agropyron intermedium), tall wheatgrass (Thinopyrum ponticum), cheat grass
(Bromus tectorum), meadow foxtail (Alopecurus pratensis) and scattered rabbitbrush
(Chrysothamnus nauseosus). Poor soil and annual flooding have prevented cultivation of this
portion of the property in the past.

Disturbed Areas (3.81 acres)
This area is located near the north boundary of the Simonis property and includes a house,
several outbuildings and an access road from Peach Road.
4.2

Noxious Weeds

The non-native, invasive species that occur on the project site include cheat grass, thistle
(Cirsium spp.), whitetop (Cardaria draba) and bachelor button (Centaurea cyanus), among
others. Appendix C contains the Union County noxious weed list.
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Wildlife

The project area provides habitat for a variety of wildlife species. The Ladd Marsh Wildlife
Area hosts over 200 species of birds, 40 species of mammals, and 13 species of reptiles and
amphibians either as residents or visiting migrants (see Appendix D). The LMWA is an
important staging area for migratory waterfowl and provides nesting for many species. Over
2,000 ducks and 400 Canada geese are produced each year. Big game species include deer and
elk. Wet meadow and grassy uplands provide safe nesting areas for birds, grain fields serve as
feeding areas for migratory waterfowl, and hayfields provide winter feed for deer and elk.
Hunting is permitted on the LMWA for upland game birds and waterfowl with access limited to
three days each week during the hunting season. A limited number of big game tags are also
issued for the LMWA. Hunting will be permitted on the project area subject to the same
regulations and access restrictions as the rest of the wildlife area.
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Figure 1. Vegetation cover types on Wallender, Simonis and Becker parcels of the Ladd Marsh Wildlife Area Additions mitigation project at the time of the baseline HEP. The
Simonis Agland cover type acreage excludes the city wetwell area.

Figure 2. Vegetation cover types on the Conley Lake parcel of the Ladd Marsh Wildlife Area Additions mitigation project at the time of the baseline HEP

The following sensitive, threatened and endangered wildlife species also occur on or near the
LMWA: bald eagle (Haliaeetus leucocephalis; Federally Threatened), bobolink (Dolichonyx
oryzivorus; State Sensitive, Vulnerable), greater sandhill crane (Grus canadensis tabida; State
Sensitive, Vulnerable), Swainson’s hawk (Buteo swainsoni; State Sensitive, Critical), and
painted turtle (Chrysemys picta; State Sensitive, Critical).
4.4

Fish

The Middle Fork of Ladd Creek as it passes through the project area is, or may be, used by three
federally listed salmonid species: Snake River spring/summer Chinook salmon (Oncorhynchus
tshawytscha; Threatened), Snake River Basin steelhead (Oncorhynchus mykiss; Threatened) and
bull trout (Salvelinus confluentus; Threatened). Fish species that may be present in Ladd and/or
Barney creeks are listed in Appendix E. Angling is not permitted in either Ladd or Barney Creek
in the LMWA, nor will it be allowed in the project area.
Snake River Spring/Summer Chinook Salmon. Snake River spring/summer Chinook salmon
have been documented in the project reach of Ladd Creek although no use of Barney Creek has
been noted (Tim Walters, personal communication, 2001). Salmon use the area of Catherine
Creek near the confluence with Ladd Creek primarily for staging during migration to the
headwaters of the Grande Ronde for spawning. This movement peaks in early to mid June.
Juveniles may overwinter in the lower reaches of Ladd Creek. An increase in spring/summer
Chinook salmon population densities might be expected to result in increased use of Ladd Creek
(Tim Walters, personal communication, 2001).
Snake River Basin Steelhead. Juvenile and adult steelhead may occur in the project reach of
Ladd Creek year-round. Steelhead fry rear in sheltered glide and pool areas near spawning sites
until temperatures drop in the fall. At that time there is a net downstream movement of juvenile
steelhead from headwater habitat. Juveniles overwinter and remain in the Grande Ronde Valley
and headwater areas generally for two years before migrating to the ocean in spring. Adult
steelhead may pass through Ladd Creek as early as January through mid May and juveniles may
be found in the area year-round using the area for both overwintering and rearing. There likely
are no steelhead in Barney Creek (Tim Walters, personal communication, 2001). Ladd Creek is
designated as critical habitat for this stock.
Bull Trout. Adult and juvenile bull trout have potential to pass though the proposed Ladd
Marsh Wildlife Area Additions project area during the period October through June when
temperatures are below their lethal threshold. From November to February, temperatures in the
Grande Ronde are below 59° F (15° C). According to Tim Walters (ODFW), adult and subadult
bull trout are found in Catherine Creek in the winter. They could work their way up the
relatively short reach of Ladd Creek between Catherine Creek and the project area at this time.
Little is known about bull trout use of Ladd Creek. There is a chance that bull trout could exist
in the headwaters of Ladd Creek in very low numbers, although none have been documented by
fish biologists working in the area. Research to date has been too limited to confirm their
presence or absence. No bull trout have been seen in Barney Creek. Pre-restoration stream
conditions (channelization, intermittent flows, reed canary grass) make the presence of bull trout
in Barney Creek highly unlikely. However, it is possible that bull trout could migrate into
Barney Creek, within the project area, during the winter months.
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Aquatic Habitat – Ladd Creek

Ladd Creek was relocated to a series of ditches in the early 1900’s to facilitate flood control and
agriculture. The project area includes approximately 3.2 km (2 mi.) of Ladd Creek ditch. This
ditch enters the project area from the west and forms the boundary between the Waterboard and
Wallender parcels until it reaches Peach Road, where it turns north, paralleling the road for about
1.0 km (0.6 mi.), then turns northwest to join the natural stream channel as it exits the project
area at the northern boundary of the Wallender parcel. This ditch is presently an “F” type
channel under the Rosgen (1994) system of stream classification and is virtually all glide
(McGowan, personal communication, 2001). There is virtually no woody riparian vegetation
relative to the length of the present Ladd Creek ditch, although a few willows are scattered along
its banks. The ditch has, historically, been kept clean for irrigation flow and provides little or no
instream structure for fish. The present Ladd Creek ditch is, by design, entrenched and
disconnected from the flood plain.

5.0

HABITAT EVALUATION PROCEDURE

Habitat Evaluation Procedures (HEP), developed by the U. S. Fish and Wildlife Service
(USFWS) in 1980, is a species/habitat approach for quantifying relative habitat values. It is
useful in project planning because it provides both objectivity and repeatability. HEP can be
used to estimate changes in habitat value with and without a proposed project, as well as
determine habitat benefits after habitat restoration or enhancement actions are implemented.
HEP uses habitat suitability models for target species that are selected to represent habitat cover
types that occur or are expected to occur at the project site.
An inter-agency HEP Team conducted a HEP survey in June 2001 to document baseline habitat
values on the Wallender, Simonis, Conley Lake, and Becker properties. The results of the
baseline HEP determined the number of Habitat Units (HUs) currently existing at the project site.
HEP results were also used to determine the enhancement potential and restoration goals of the
site as described in this management plan.
The four properties provide a total of 233.39 HUs for the six indicator species used: ring-necked
pheasant, California quail, yellow warbler, Canada goose, song sparrow, and downy woodpecker.

Table 1 depicts the target species selected to represent the habitat cover types currently present
or expected to occur under future management. Baseline HEP survey results are presented in
Table 2 below. For a complete explanation of the HEP process used for these four properties,
including habitat suitability models, data collection methods, and data analysis, see the habitat
Evaluation Procedures Report (ODFW 2001).
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Table 1. Matrix of target species and cover types relevant to baseline and future Ladd Marsh HEP
analyses

Cover Type
Species

Riparian
Forest*

Riparian
ScrubShrub

Emergent
Wetland

Open
Water*

Grassland

Agland

Yellow warbler
X
Song Sparrow
X
Ringed-necked
X
X
X
X
pheasant
California quail
X
X
X
X
Canada goose
X
X
X
Downy woodpecker
X
* Riparian forest and open water cover types are not currently present but are expected to occur
under future management.
Table 2. Acres by parcel and model results for Ladd Marsh Wildlife Area Additions Baseline HEP
analysis
Parcel
Ring-necked
Pheasant

California
Quail

Acres = 309.66 Acres = 309.66
HSI = 0.033
HSI = 0.094
HUs = 10.22
HUs = 29.11
Simonis
Acres = 309.23 Acres = 287.63
HSI = 0.014
HSI = 0.235
HUs = 4.03
HUs = 72.67
Conley
Acres = 161.07 Acres = 61.99
HSI = 0.0
Lake
HSI = 0.11
HUs = 0.0
HUs = 17.70
Acres = 35.13
Becker
Acres = 74.55
HSI = 0.75
HSI = 0.27
HUs = 26.35
HUs = 20.12
Total Habitat Units Across all Parcels
Wallender

Species
Yellow
Warbler
Acres = 14.17
HSI = 0.4
HUs = 5.67
Acres = 7.82
HSI = 0.46
HUs = 3.6
N/A
Acres = 18.53
HSI = 0.81
HUs = 15.0

Song
Sparrow
*

N/A

N/A

N/A

45

N/A

N/A

96.24

N/A

N/A

27.42

N/A

N/A

64.73

Acres = 39.86
HSI = 0.4
HUs = 15.94
Acres = 14.95
HSI = 0.65
HUs = 9.72
Acres = 10.86
HIS = 0.3
HUs = 3.26

Downy
Woodpecker*

Total
HUs

Canada Goose

233.39

* No HUs were calculated for either the song sparrow or downy woodpecker since the riparian
forest cover type was not present during the baseline HEP survey.
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COORDINATION AND PUBLIC INVOLVEMENT

The acquisition, restoration, and management of the Ladd Marsh Additions is a cooperative
project involving federal, state, and regional agencies as well as private organizations. All dollar
amounts are estimates.
l dollar amounts are estimates.
Table 3 is a list of these agencies and organizations with their estimated contribution to the
project. Contributions are both cash and in-kind and include restoration work on the Waterboard
property but do not include the Simonis property east of Peach Road or the Becker parcel. All
dollar amounts are estimates.
Table 3. Project cooperators and estimated cash and in-kind contributions to the Ladd Marsh
Wildlife Area Additions Mitigation Project

Cooperator
Bonneville Power Administration
City of La Grande, Oregon
Ducks Unlimited
Oregon Watershed Enhancement Board
North American Wetland Conservation Act
Oregon Department of Fish and Wildlife
Oregon Watershed Enhancement Board
The Nature Conservancy
USDA Natural Resources Conservation Service
USDI Fish and Wildlife Service
US Department of Transportation

Contribution
$243,555 - plus services
$85,500
$233,362
$120,000
$80,000
$66,525
$120,000
$65,108 – plus services
$316,975
$25,000
$39,000

In addition to cost-sharing partners, the project has enjoyed involvement by a number of agencies
and organizations with an interest in project planning and results. Project scoping both in the
early design phase and later development phases involved monthly meetings with DU engineers
and biologists to review and, if necessary, revise plans. Project planning was conducted in
coordination with the Union County Commission, Union County Planning Department, the
Confederated Tribes of the Umatilla Indian Reservation (CTUIR), Ducks Unlimited, Natural
Resources Conservation Service, and the City of La Grande. LMWA personnel presented
project plans to numerous local groups including: Friends of Ladd Marsh, Farm Bureau, Grande
Ronde Model Watershed, Ducks Unlimited, Grande Ronde Bird Club, Kiwanis Club, Union
County Chamber of Commerce and Union County Chapter of the Oregon Hunters Association.
The project was evaluated by the regional state, federal and tribal resource managers through the
Northwest Power Planning Council’s annual project solicitation and review process. The
regional managers found the project, in it’s conceptual form, to be consistent with the
“Guidelines for Enhancement, Operation, and Maintenance Activities for Wildlife Mitigation
Projects” (CBFWA 1998). A letter of support was provided by The Nature Conservancy and the
U.S. Fish and Wildlife Service, Confederated Tribes of the Umatilla Indian Reservation,
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Confederated Tribes of the Warm Springs Reservation of Oregon, and Burns Paiute Tribe
expressed verbal support. The Council reviewed the project and recommended it for funding. In
October 2000, the project was presented to and received approval from the ODFW Commission.
This five-year habitat management plan has been reviewed and approved by Bonneville Power
Administration staff and the regional state, federal and tribal resource managers. It was found to
be consistent with existing guidelines, programs, and policies.

7.0

GOALS AND OBJECTIVES

The Grande Ronde subbasin has diverse populations of fish and wildlife and unique areas of
habitat that are of economic and ecological significance to the people of the State of Oregon and
the Northwest, and of special cultural significance to members of the Nez Perce and Umatilla
Tribes. Many of the natural resources of the Grande Ronde subbasin are managed for the benefit
of the people of the entire Nation by way of the large amount of federal land. The overall goal
for the Grande Ronde subbasin is to restore the health and function of the ecosystem to ensure
continued viability of these important populations. The following project goal statement and
general project objectives are consistent with that goal and with the principles of the Council’s
Fish and Wildlife Program, and the Columbia Basin Fish and Wildlife Authority (CBFWA)
Wildlife Caucus’ Guidelines for Enhancement, Operation, and Maintenance Activities for
Wildlife Mitigation Projects (CBFWA 1998). Specific objectives designed to achieve the habitat
enhancement goals are described in Section 8.
7.1

Project Goal

The overall goal of the Ladd Marsh Wildlife Area Additions project is to protect, restore, and
enhance fish and wildlife habitat on and near ODFW’s Ladd Marsh Wildlife Area. This will, in
turn, satisfy a portion of the mitigation requirements of the Northwest Power Act for the
development and operation of the Federal Columbia River Hydropower System. BPA is
authorized and obligated by the Northwest Power Act to fund implementation of projects that
will help achieve the Northwest Power Planning Council’s biological objectives (NWPPC 2000).
The LMWA project is consistent with the following NWPPC wildlife objectives:
•
•
•
•
7.2

Develop and implement habitat acquisition and enhancement projects to fully mitigate
for identified losses.
Coordinate mitigation activities throughout the basin and with fish mitigation and
restoration efforts, specifically by coordinating habitat restoration and acquisition with
aquatic habitats to promote connectivity of terrestrial and aquatic areas.
Maintain existing and created habitat values.
Monitor and evaluate habitat and species responses to mitigation actions.
Project Objectives

The objectives of the Ladd Marsh Wildlife Area Additions project are to:
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Protect and enhance terrestrial and aquatic habitats to maintain the existing 283.89
Habitat Units for the benefit of HEP target species and other fish and wildlife.
Provide an additional 400 Habitat Units (HUs) by the year 2005 for the benefit of fish
and wildlife.
Restore and enhance habitat for resident and anadromous fish in Ladd Creek by restoring
natural stream characteristics. The stream, presently an “F” type channel that is virtually
all glide, will be restored to a “C6c-“ channel with a riffle/pool ratio approaching 50:50
(Rosgen 1994).

The purpose of the LMWA Additions Five-Year Habitat Management Plan is to provide
programmatic and site-specific standards and guidelines on how the LMWA project area will be
managed over the next five years. This plan provides overall guidance on both short- and longterm activities, which will move the area toward the goals, objectives, and desired future
conditions for the planning area. The plan includes provisions for restoration, enhancement,
operations and maintenance and monitoring and evaluation activities.
The project area will be restored to, and maintained as in-stream, wetland and upland habitats
typical of those found historically around the original Tule Lake and pre-agricultural Conley
Lake. Any proposed future recreational, research, or other activity other than habitat maintenance
and enhancement must be compatible with the goals and objectives of this Plan. Implementation
of the 5-Year Habitat Management Plan will help achieve the project’s overall goal to provide
mitigation for the impacts associated with the hydropower system. The Five-year Habitat
Management Plan will:
•
•
•
•
•

Protect, restore, and enhance the biological diversity of the site.
Restore and enhance the habitat types typical of the historic Tule Lake area
Maintain consistency with the ODFW’s mission, the Oregon Plan for Watersheds and the
Council’s Fish and Wildlife Program as amended.
Assist BPA in meeting their fish and wildlife mitigation obligations in a cost-efficient
manner.
Comply with Federal and State Endangered Species Act and Clean Water Act requirements.

This plan is based on and consistent with the following mitigation principles identified in the
Council’s Program (NWPPC 1995) to help ensure that wildlife mitigation goals and objectives
are met:
•
•
•
•
•

Use the most cost efficient methods to achieve biological objectives.
Have measurable benefits, such as the restoration of a given number of habitat units.
Help protect or enhance natural ecosystems and species diversity over the long term.
Encourage the formation of partnerships with other persons or entities to reduce project
costs, increase benefits, and/or eliminate duplicative activities.
Do not impose on BPA the funding responsibilities of others, as prohibited by Section
4(h)(10)(A) of the Northwest Power Act.

8.0
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In order to achieve the goals and objectives identified for the site, a combination of management
strategies will be utilized over the five-year period. Proposed enhancement actions and methods
are based in part on a review of local and regional habitat management issues, enhancement
methods currently in use on the LMWA, recommendations from DU, and discussions with fish
and wildlife habitat managers and plant ecologists regarding the most effective and efficient
methods for removing/controlling non-native plant species, enhancing native plant communities,
and restoring in-stream fish habitat. The actions and methods described in this management plan
are the result of collaboration among all project cooperators. Restoration strategies will include
relocation of Ladd and Barney Creeks to channels that more closely resemble their natural,
historic channels; removal of the linear ditches that presently hold these creeks; and the
reintroduction of water to areas previously drained for agricultural use. Enhancement methods
will include manipulation of water levels, mechanical and hand removal of non-native
vegetation, and planting of native plants to increase diversity on the site.
Because the hydrology of the site is one of the major factors influencing both the character of the
habitats and the wildlife species using those habitats, a water management plan has been
developed that allows for control of the duration, amount, and timing of water in various areas.
Water management is necessary on the Wallender, Simonis and Becker properties in order to
mimic, to the extent possible, historic water conditions. It was these seasonally fluctuating water
levels that allowed native plant communities to thrive. Currently, control of water levels is one
of the most widely accepted and successful methods of eliminating exotic plant species such as
reed canary grass from wetlands. The water management plan is described in Section 8.1.1 as
are other enhancement methods proposed for the site. Restoration activities around Conley Lake
will consist of planting native upland vegetation; no water management will be utilized at that
location.
Section 8.2 describes the habitat cover types in the Ladd Marsh Additions and the restoration and
enhancement actions and objectives specific to each. A five-year schedule of the enhancement
actions is detailed in Section 8.3. Other management actions such as maintaining/improving the
infrastructure (e.g., building/improving fences) to facilitate access management are addressed in
Section 10.0 under Infrastructure Needs.
8.1

Enhancement Strategy and Methods

The alteration of water regimes, channelization of Ladd and Barney Creeks, and long-term
cultivation of much of the LMWA mitigation site over the past 100 years has had a substantial
impact on native plant communities, fish, and wildlife species. The impacts to native
communities allowed for an invasion of exotic plant and wildlife species over time, and the
overall loss of biological diversity in some areas of the site. Because the physiography of the site
has been changed as well as the biological communities, restoration and enhancement of the area
will require a combination of methods ranging from passive (e.g., water management) to
aggressive (e.g., construction of more natural stream channels).
Mechanical and hand removal, biological control, water management, and plantings of native
species will be utilized to control exotic plant species and restore native plant communities.
Construction of new, more natural, channels, removal of the old ditches, and planting of riparian
trees and shrubs will be utilized to restore aquatic habitat in Ladd Creek and Barney Creek.
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Some of the existing dikes will be removed and new dikes built to facilitate implementation of
the water management plan and protect neighboring property owners from potential flooding.
8.1.1

Water Management Plan

The installation and operation of water control structures is expected to be the primary method
used to restore native plant communities on the Wallender and Simonis parcels, by controlling
the amount, timing, and duration of water in various areas. The first phase of the water
management strategy will include the following:
•

Water levels will be manipulated through the installation of water control structures on the
Wallender (Figure 3) and Simonis (Figure 4) properties, allowing for water availability and
control in order to mimic natural hydrologic processes.

The water control structures will allow for selective movement of water to and from the creeks,
ponds, and wetland habitats to mimic the historic seasonal nature of these habitats.
•
•
•

Moist soil management techniques will be utilized to maintain, and increase where possible,
the native plant diversity and to remove/control exotic plant species such as reed canary
grass.
The water control structures will control water levels on approximately 70% of the project
area including emergent wetland, riparian scrub-shrub and open water cover types.
Habitat manipulations, including mowing, spraying, and disking may be used in conjunction
with the water control structures, depending on conditions in a given area of the site.

Portions of the system will be flushed periodically, during normal high water periods, to prevent
siltation and maintain fish passage channels within the wetlands associated with Ladd Creek and
to mimic natural channel forming events in Ladd Creek. In addition, flows will be managed to
avoid the stranding of fish in either wetland or stream areas.
•
•
•
•
•
•

Bank-full flows (channel forming flows) will be allowed to pass down Ladd Creek for at
least one week each year during late winter or early spring.
Ladd Creek will be allowed to flow at ≥ 75% of bank-full for at least two weeks each
year. This may include the one week of bank-full flow above.
During the period from 1 July through 1 December, base flow will be maintained in Ladd
Creek.
Sufficient flow for adult fish passage will be passed through the fish ladder at each water
control structure in accordance with ODFW fish passage policy except at such times as
water is unavailable due to very low or nonexistent base flow.
All flow adjustments will be made gradually to avoid sudden disturbances and stranding
fish in wetland pools.
System-flushing events will be timed around the normal waterfowl nesting period to
avoid flooding the wetlands after nest building has begun.

Through the proper use of moist soil management techniques, it is expected that control/removal
of exotic species including reed canary grass will be achieved in various habitats, allowing for
the re-establishment of native plant species. Based on the habitat types and acreage that may be
affected by water manipulation, it is estimated that:
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Reed canary grass could be significantly reduced in some areas and eliminated in others,
enhancing open water, emergent wetland, and riparian scrub-shrub habitats.
Other invasive species such as cattails, Canada thistle, whitetop, and perennial pepperweed,
may also be affected, resulting in reduced number and vigor.
Native plant communities will be restored in the emergent wetland and riparian scrub-shrub
habitats. Portions of the agland cover type will be restored to emergent wetland and riparian
scrub-shrub.
Baseline habitat units (HUs) will be maintained and additional HUs will be created through
restoration or enhancement of the affected habitats.

8.1.2

Permits/Surveys

All applicable permits for enhancement activities have been acquired including water rights and
fill and removal permits from the Division of State Lands (DSL) and the Army Corps of
Engineers. The Ladd Marsh Additions mitigation site is adjacent to the present LMWA and is
expected to harbor a similar array of wildlife species in any given habitat. Therefore, limited
surveys are planned for the project area; the presence or absence of many species in the project
area is based on prior surveys in LMWA and ongoing observations by ODFW wildlife and
fisheries biologists working in the area. Consultation with USFWS and the National Marine
Fisheries Service (NMFS) regarding Threatened and Endangered (T&E) fish, wildlife, and plants
was concluded in August 2001. Stream morphology surveys, following Rosgen (1996), have
been conducted on the present channels and a downstream reference reach to determine the
natural character of the streams and aid in restoration planning.
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Figure 3. Improvements on the Wallender parcel of the Ladd Marsh Wildlife Area Additions mitigation project
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Figure 4. Improvements on the Simonis parcel of the Ladd Marsh Wildlife Area Additions mitigation project
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Figure 5. Projected future (yr 2005) vegetation cover types on the Conley Lake parcel of the Ladd Marsh Wildlife Area Additions mitigation project
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Figure 6. Projected future (yr 2005) vegetation cover types on the Wallender, Simonis and Becker parcels of the Ladd Marsh Wildlife Area Additions mitigation project
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Additional Enhancement Methods

In addition to the manipulation of water levels on the site, additional restoration and
enhancement methods will be used to control exotic plant species, restore native plant
communities, and restore structure and sinuosity to aquatic habitats on the site. Depending on
the habitat type and specific conditions, restoration and enhancement methods used would vary,
depending in part on the degree of invasion by exotics and degree of restoration required (e.g.:
stream channel reconstruction). Since many areas that have exotic invasion occurring still
contain native species, removal methods may be used that will preserve as much of the native
plant communities as possible. In the long term, this will preserve the diversity of a particular
area and should help to reduce costs of planting and monitoring.
Additional methods used will include:
•

•
•

•

•

Mechanical methods: Mechanical methods (disking, mowing, etc.) may be used in those
areas that are accessible and where few or no native plant species are present. Determination
of where mechanical methods are appropriate will be made on an area-by-area basis. For
example, in an emergent wetland habitat dominated by exotics with less than 10% native
species present, mechanical removal would be appropriate. Following removal, some areas
may be spot sprayed with Rodeo or other herbicides to assist in the control of invasive plant
species.
Herbicides: Herbicides will be considered where they are deemed appropriate (only USFWS
approved products will be used). Any consideration of herbicide use will take into account
the potential for impact to wildlife species in a particular area.
Hand control methods: Hand control methods, using LMWA staff will be utilized in some
areas. Hand removal of non-native plants is most effective in areas where native vegetation
is established, creating the least disturbance to native plant communities. Hand removal
methods can reduce the costs of purchasing and planting native plants in the long term by
preserving those already established.
Biological control methods: Biological control agents have been in use to control Canada
thistle in LMWA since 1988. These agents include 3 insects and a plant pathogen
(Sclerotina sclerotorum). While success of these agents has been minimal, 1999 showed the
greatest distribution and efficacy of bio-control agents since the program began. Monitoring
of the effectiveness of these agents will be ongoing on the Ladd Marsh Additions as well as
all of LMWA. Although there are presently no plans for further introductions of these or
other biological agents, such action may be considered in the future if it is deemed beneficial
and consistent with restoration and enhancement goals.
Native planting/seeding: Planting of native species will occur after removal/control of nonnatives and after activities resulting in exposed soil such as stream channel and dike
construction. Plantings of native trees, shrubs, forbs, and grasses along stream channels will
help to fortify the stream banks to prevent erosion and provide a canopy over the stream
channel to dampen water temperature extremes. Elsewhere, native plants will create a
canopy to shade out non-native species and increase the available food, cover, and
reproductive habitat over time. Planting density will vary, depending on the presence and
abundance of native species and the degree of soil disturbance. In areas where bare soil is
exposed by construction activities or where native plant species abundance and/or diversity
is low or absent, planting density will be highest. All plantings (root stock or seed) currently
planned will be derived from local plants, generally within LMWA. If, however, at some

6/10/02

30

DRAFT

DRAFT

DRAFT

DRAFT

future time evidence becomes available that a given species, not presently found on the site,
was historically present, reintroduction of the species may be considered. In such a case, the
nearest possible source of the plant for propagation would be sought.
8.2

Descriptions of Current and Expected Future Habitat Types, Associated Objectives
and Restoration and Enhancement Actions

Described below are the four major habitat types (or cover types) currently present on the site
and two additional habitat types expected to occur in the future. Descriptions include the
management objectives, recommended restoration and enhancement actions and the current and
desired future habitat conditions. Figure 5 and Figure 6 depict the estimated area of the
vegetation cover types in year five (2005) of the project. Table 4 summarizes the expected future
condition in acres per cover type and HUs by parcel. Table 5 compares baseline HEP results
with expected future conditions for each parcel. For the complete expected future HEP analysis
and comparison to the baseline HEP, see Appendix A. The species models used in both HEP
analyses (baseline and projected future) are reproduced in Appendix B.
A five-year schedule (Section 8.3) has been developed to facilitate implementation of restoration
and enhancement actions to meet BPA mitigation requirements. This schedule protects and
maintains current wildlife habitat values while restoring historic habitat conditions, enhancing
habitat over time, and creating additional future habitat values (HUs). All area figures (hectares
or acres) listed are approximate and may be more accurately determined using GIS at some future
date.
8.2.1 Riparian Scrub-Shrub
Restoration and enhancement actions for this cover type are designed to increase the quantity and
quality of riparian shrub habitat. This will increase habitat available to avian and terrestrial
wildlife as well as providing benefits to aquatic and amphibious species through shading and as a
source of nutrients and structure in the streams. Restoration of Ladd Creek and Barney Creek
will include increasing the sinuosity and habitat diversity of those stream channels. This action
will increase both the length and breadth and thus, the total area of riparian habitat along those
streams. Over time, this increase in riparian area should result in an increase in HEP values
(HUs) for some of the target species including yellow warbler (Dendroica petechia), ring-necked
pheasant (Phasianus colchicus), California quail (Callipepla californica) and song sparrow
(Melospiza melodia). Restoration and enhancement actions are expected to be complete within
the five-year period of this plan. However, some actions, such as control of non-native plants,
will be ongoing as plantings of native trees and shrubs grow to their potential size and ability to
shade out exotics. Continued growth of riparian trees and shrubs beyond the five year scope of
this plan will continue to increase habitat values in this cover type and may result in development
of riparian forest in portions of the project area.
The management objectives for the riparian scrub-shrub cover type are:
•
•

Increase the total length of riparian area along Ladd and Barney Creeks by increasing
sinuosity.
Increase the density and diversity of native vegetation in riparian areas.
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Maintain the current baseline habitat units (HUs) for all target wildlife species.
Provide additional habitat units (HUs) through restoration and enhancement actions.
Increase the diversity of in-stream habitats in Ladd and Barney Creeks.

The habitat restoration and enhancement actions for the riparian scrub-shrub habitat are:
•
•
•

Construction of, and transfer of water to, restored stream channels with greater sinuosity than
the present condition.
Planting of native grasses and sedges on restored stream banks to limit erosion and aid in
control of exotics including reed canary grass; approximately 4.25 hectares (10.5 Ac).
Planting of native trees and shrubs including willow, alder, cottonwood, dogwood,
snowberry, and rose adjacent to restored stream channels; Approximately 25,000 plants on
12.8 hectares (31.6 Ac).

8.2.2 Emergent Wetland
Restoration and enhancement actions in this cover type are designed to restore the historic
seasonal hydrology and native plant communities to areas previously drained for agriculture
within the boundaries of the historic Tule Lake. This will be accomplished by: removal of dikes
that have sequestered these agricultural properties from the natural water regime for nearly a
century; construction of three water control structures for manipulation of water levels to mimic
the historic condition as much as practicable and control or eliminate exotic plant species;
construction of new dikes around the periphery of the project area to retain water in the project
area and protect surrounding landowners from the effects of flooding; and planting of native
species from local stock including tufted hairgrass, three-square bulrush, and camas. Other
methods of removing or controlling exotic plant species will be employed as needed including
mechanical, chemical, biological, and hand control methods.
Restoration activities including dike construction and removal, and installation of water control
structures are expected to be completed within the five years covered by this plan. Some
enhancement actions, however, will likely continue beyond the 5-year schedule. Removal and
control of exotics, for example may continue beyond the time frame of this plan. Native species
plantings will also continue beyond 5 years due to limited availability of native seed. Water
levels will be subject to ongoing evaluation to determine any future water control needs such as
additional water control structures.
The management objectives for the Emergent Wetland cover type are:
•
•
•
•

Enhance approximately 106.5 hectares (160.1 acres) of current emergent wetland habitat.
Restore approximately 59.0 hectares (146.0 acres) to emergent wetland from current agland
habitat.
Maintain the current baseline habitat units (HUs) for all target wildlife species.
Provide additional future HUs through restoration and enhancement actions.

The habitat enhancement actions for Emergent Wetland areas are:
•

Management of water levels in current emergent wetland habitat; approximately 106.5
hectares (160.1 acres).
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Management of water levels in current agland habitat to convert it to emergent wetland;
approximately 59.0 hectares (146.0 acres).
Construction of perimeter dikes and wetland swales to control and direct water flow.
Material for these activities is available on site; no fill from outside the LMA will be needed.
Removal of exotics through mechanical and/or chemical means in areas where water
management is ineffective or inadequate, to prepare the area for planting of native plants.
Planting of native grasses, sedges, and forbs to enhance habitat and aid in the control of
invasive plants.
Control of exotics through hand removal or biological control to allow native plantings to
become established.

8.2.3 Grassland

Restoration and enhancement actions in this area are designed to replace introduced and invasive
plant species with a native shrub/grassland community and enhance existing native plant
communities. This will be accomplished primarily by mechanical and/or chemical treatment of
the area and subsequent planting of native species including greasewood and basin wild rye.
Restoration and enhancement actions in the upland areas are expected to be completed within the
five-year scope of this plan. However, removal and control of invasive and non-native plants
including Canada thistle, white top, and perennial pepperweed may be necessary beyond that
period and the use of biological control agents for invasives will be ongoing.
The management objectives for Grassland are:
•
•
•
•

Enhance approximately 6.7 hectares (16.6 acres) of grassland habitat.
Restore approximately 121.6 hectares (300.5 acres) of current agland habitat to grassland.
Maintain the current baseline habitat units (HUs) for all target wildlife species.
Provide additional future HUs through restoration and enhancement actions.

The habitat enhancement actions for Grassland are:
•
•
•
•
•

Removal of invasive species from the grassland cover type; approximately 6.7 hectares (16.6
acres).
Planting of native grasses and shrubs in the grassland area; approximately 6.7 hectares (16.6
acres).
Planting of native grasses and shrubs in converted agland areas; approximately 109.3
hectares (270.0 acres).
Continued control of exotics by hand removal or biological agents.
Control access to grasslands through the use of fencing and access regulations.

8.2.4 Agland
Restoration and enhancement actions in this cover type are designed to replace agricultural and
pasture species with native plant species thus converting the agland to emergent wetland,
grassland or riparian scrub-shrub cover types. This will be accomplished by mechanical and/or
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chemical treatment and removal of non-native species; planting native grasses, forbs and shrubs;
and water management. If food production is suspected as a limiting factor to wildlife, a
maximum of 6 hectares (15 Ac) of the current agland may be planted as food plots with small
grains and, possibly, sunflowers.
Restoration and enhancement actions in the agland cover type are expected to be completed
within the five-year scope of this plan. However, removal and control of invasive and non-native
plants including Canada thistle, white top, and perennial pepperweed may be necessary beyond
that period and the use of biological control agents for invasives will be ongoing.
The management objectives for the agland cover type are:
• Convert approximately 59.2 hectares (146.4 acres) of agland to emergent wetland.
• Convert approximately 129.4 hectares (319.7 acres) of agland to grassland.
• Convert approximately 4.0 hectares (9.8 acres) of agland to riparian scrub-shrub.
• Convert approximately 61.8 hectares (152.8 acres) of agland to open water.
• Maintain current baseline habitat units although in different habitat cover types.
• Provide additional future HUs through restoration and enhancement actions.
The habitat enhancement actions for Agland are:
• Planting of native grasses, forbs, trees and shrubs; approximately 101 hectares (251
acres).
• Water control and seasonal inundation to restore wetland habitat; approximately 59
hectares (146 acres).
• Continued control of exotic plants by hand removal or biological agents.
• Control access through the use of fencing and access regulations.
8.2.5 Riparian Forest
The riparian forest cover type is not currently present on the LMWA but is expected to occur
under future management. The historic presence and distribution of riparian forest in the Tule
Lake area is uncertain but it is thought to have been present in many areas of the Grande Ronde
Valley. This cover type will be located in areas that are seasonally flooded and generally
adjacent to Ladd Creek or Barney Creek. It will be dominated by woody vegetation 6 m (20 ft)
tall or taller with a total canopy cover of 30% or greater. Restored riparian forest in the project
area is expected to include willow, cottonwood and aspen in the overstory. Rose, hawthorn and
dogwood are potential understory species.
Restoration of the riparian forest cover type is designed to restore a habitat missing from the area
since it was cleared for agriculture. Restoration of this habitat type will, over time, result in an
increase in HEP values (HUs) for target wildlife species such as song sparrow, ring-necked
pheasant, California quail and downy woodpecker.
Restoration and enhancement actions are expected to be complete within the five-year period of
this plan. However, some actions, such as control of non-native plants, will be ongoing as
plantings of native trees and shrubs grow to their potential size and ability to shade out exotics.
The riparian forest cover type will not develop during the five-year scope of this plan but
continued growth of riparian trees and shrubs will create and continue to increase habitat values
in this cover type over time.
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The management objectives for Riparian Forest are:
• Maintain conditions (soil moisture, control exotics) that will allow riparian scrub-shrub
to mature into the riparian forest cover type.
• Provide additional future HUs through restoration and enhancement actions.
The habitat enhancement actions for Riparian Forest are:
• Planting of native trees and shrubs from locally collected stock.
• Water control and seasonal inundation to aid establishment of hydrophytic species.
8.2.6 Open Water
There are currently no lacustrine open water areas on the Ladd Marsh Wildlife Area Additions
properties but this cover type is expected to occur under future management. The open water
cover type is expected to consist of areas where surface water is present year-round and
vegetative cover of emergents, trees and shrubs is less than 30% (USFWS 1981). The open
water cover type is expected to hold a minimum water depth of 0.6 m (2 ft) and a maximum
depth of 1.5 m (5 ft).
Restoration of the open water cover type will be accomplished through the use of water control
structures and perimeter dikes to maintain water levels in low elevation areas of the site. The
location and area of open water habitat may change from year to year as some ponds are
completely drained and others continue to hold water based on water availability and the
techniques and strategies of moist-soil management. The addition of open water habitat to the
site will increase habitat values (HUs) for target species such as Canada goose as well as other
wetland and open water species. Open water areas may also provide seasonal refugia for fish
and other aquatic wildlife.
Restoration activities are expected to be complete within the five-year scope of this plan.
However, some actions, such as water control, will be ongoing to maintain the open water
condition.
Management objectives for the Open Water cover type are:
• Restore approximately 60 - 80 hectares (150 – 200 acres) of open water habitat. Total
area is dependent on annual weather patterns.
• Provide additional habitat unit (HUs) for open water target species.
Restoration and enhancement actions for open water are:
• Use of water control structures to maintain open water.
• Mechanical control of emergent vegetation to maintain cover at less than 30%.
• Chemical control of emergent vegetation to maintain cover at less than 30%.
• Burning of adjacent vegetation to avoid encroachment into open water areas.
8.2.6 Aquatic Habitat – Ladd Creek
The portion of Ladd Creek that passes through the project area has been confined to a ditch with
zero to little structure, virtually no woody riparian vegetation and little habitat quality or
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diversity for salmonid fish since the early 1900’s. Restoration and enhancement in the project
area will include construction of a more natural stream channel and the restoration of Ladd Creek
to this channel. The restored Ladd Creek will be substantially more sinuous than the present
ditch and will have connectivity to its flood plain resulting in more natural stream function and a
broader riparian zone adjacent to the stream. Restoration of the stream channel and development
of an adjacent riparian zone will improve habitat for salmonid fish as well as other aquatic
species and may result in increased use of the area by listed fish species.
Restoration activities including construction of the new stream channel, planting of native
vegetation along its banks and the transfer of flow from the Ladd Creek ditch to the restored
channel are expected to be complete within the five years covered by this plan. However, some
actions, such as control of non-native plants, will be ongoing as plantings of native trees and
shrubs grow to their potential size and ability to shade out exotics. The riparian forest cover type
will not develop during the five-year scope of this plan but continued growth of riparian trees and
shrubs will continue to increase shading of the stream thereby dampening water temperature
extremes.
The management objectives for Aquatic Habitat in Ladd Creek are:
• Replace approximately 3.2 km (2.0 mi.) of linear Ladd Creek ditch with approximately
4.8 km (3.0 mi.) of restored, winding stream channel.
• Replace the present “F” type channel with a type “C6c-“ type channel (Rosgen 1994) to
mimic the natural stream channel in a downstream reference reach.
• Replace the present stream condition of “virtually all glide” with a more natural
riffle/pool ratio of near 50:50.
• Improve instream habitat through increases in structural diversity and reduction of
temperature extremes through shading by riparian vegetation.
The habitat enhancement actions for Aquatic Habitat in Ladd Creek are:
• Construction of a restored stream channel with increased sinuosity and structural
diversity.
• Planting of native grasses, sedges, trees and shrubs to maintain channel stability and
shade the stream.
• Installation of fish passage devices (fish ladders) at water control structures to ensure
fish passage at all but the lowest water levels.
• Management of water levels and flow to include channel forming flows, seasonal base
flow and system flushing events as described in Section 8.1.1, Water Management Plan.
• Installation of structural components (logs, rocks, root wads) to provide hiding cover for
fish.
Table 4. Future acres by parcel and expected future habitat units in project year five (2005) in the
Ladd Marsh Wildlife Area Additions Mitigation project
Parcel

Wallender
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Ring-necked
Pheasant

California
Quail

Species
Yellow
Warbler

Canada Goose

Acres = 240.47
HSI = 0.39
HUs = 93.78

Acres = 147.97
HSI = 0.25
HUs = 37.00

Acres = 21.34
HSI = 0.62
HUs = 13.23

Acres = 126.28
HSI = 0.75
HUs = 94.71
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Song
Sparrow

Downy
Woodpecker

N/A

N/A

Total
HUs

238.72
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Acres = 224.68 Acres = 149.20 Acres = 10.43
HSI = 0.62
HSI = 0.03
HSI = 0.39
HUs = 6.47
HUs = 4.48
HUs = 87.63
Conley
Acres = 161.07 Acres = 0.00
N/A
HSI = 0.00
Lake
HSI = 0.49
HUs = 0.00
HUs = 78.92
Acres = 18.53
Acres = 35.13
Becker
Acres = 74.55
HSI = 0.81
HSI = 0.99
HSI = 0.28
HUs = 15.00
HUs = 34.78
HUs = 20.86
Total Expected Future Habitat Units Across all Parcels
Simonis

DRAFT
Acres = 179.32
HSI = 0.75
HUs = 134.49
Acres = 14.95
HSI = 0.65
HUs = 9.72
Acres = 10.87
HSI = 0.30
HUs = 3.26

N/A

N/A

233.07

N/A

N/A

88.64

N/A

N/A

73.90
634.33

Table 5. Comparison of baseline habitat units and expected future habitat units in project year five
(2005) for mitigation crediting on the Ladd Marsh Wildlife Area Additions Mitigation project

Parcel

Baseline Habitat
Units
Wallender
45.0
Simonis
96.24
Conley Lake
27.42
Becker
64.73
Total Expected Change in Habitat Units

8.3

Expected Future
Habitat Units
238.72
233.07
88.64
73.90

Difference
+ 193.72
+ 136.83
+ 61.22
+ 9.17
+ 400.94

Five-Year Enhancement Schedule

The following five-year enhancement schedule has been developed in order to carry out the
proposed enhancement actions for the Ladd Marsh Additions in a manner that will achieve the
greatest habitat protection and mitigation benefits within a reasonable level of time and funding.
Estimates of where restoration and enhancement work will occur and area figures are tentative
and may change based on available funding for a given year. A scope of work, budget, and
detailed work plan will be completed annually. Enhancement actions are described and
organized by years 2001 through 2005, with a breakdown of habitat cover types affected, meters
(feet) of dike built or removed, area treated, etc.
YEAR 2001:
1. Construction of perimeter dikes and wetland swales on Wallender and Simonis property
west of Peach Road: Emergent wetland; Approximately 5,000 m (16,400 ft) of dikes;
approximately 5,200 m (17,000 ft) of swales. This action will increase the water
retention capacity of the wetland areas, allow for control of water levels in these areas,
ensure fish passage between wetland and open water habitats, and protect neighboring
properties from flooding. Increased water retention will result in an increase in emergent
wetland habitat (HUs). Schedule: Planned for fall 2001. Similar activities on the
remaining properties will begin in 2002.
2. Installation of water control structures on Simonis property west of Peach Road:
Riparian scrub-shrub, riparian forest and emergent wetland; Two structures: one in a
Catherine Creek Ditch adjacent to Peach Road and one on the northeast boundary
between the Simonis property and the Waterboard.
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3. Planting of native species on Wallender and Simonis parcels west of Peach Road: All
cover types; Wallender - 39.5 hectares (98 acres), Simonis – 6 hectares (15 acres).
Schedule: plantings will begin in fall.
4. Install City effluent pipeline on boundary between Simonis property and the Waterboard:
All cover types; Main pipeline 46 cm (18 in), includes 20 cm discharge pipe for delivery
of effluent onto Simonis property
5. M&E: All cover types; Establish photo points to monitor changes in vegetation. Evaluate
native planting projects. Adjust strategies and scheduling where needed. Schedule: fall.
YEAR 2002:
1. Excavation of restored stream channels: Riparian scrub-shrub, Riparian forest, Aquatic;
4,084 m (13,400 ft). This will be one of the first restoration activities to be undertaken
in the project area and will result in the formation of about 4.0 hectares (9.8 acres) of
new riparian habitat. This activity will improve aquatic habitat by increasing sinuosity
of the streams and adding pool habitat that is presently absent from the channelized
project reaches. Over time this will result in a net increase of habitat values (HUs) in
these habitat types. Schedule: Construction to begin in early 2002. Transfer of water to
restored channels will take place in late summer or fall, 2002 if water level and
temperature permit or at such time as those conditions meet ODFW criteria for the
transfer.
2. Transfer of Ladd and Barney Creek flows to restored channels: Riparian scrub-shrub and
riparian forest; This activity is planned for 2002 if conditions permit. However, if
conditions in 2002 are unfavorable, this activity will take place in 2003 or as soon as
conditions meet criteria.
3. Removal of dikes along present Ladd and Barney Creek ditches: Riparian scrub-shrub,
riparian forest; Approximately 975 m (3,200 ft) of Ladd Creek ditch and 731 m (2,400 ft)
of Barney Creek ditch. This action is dependent on the transfer of stream flow to the
restored channels and will take place following that transfer. Removal of the old dikes
will allow the flow of water throughout the wetland areas and will result in an increase in
wetland habitat (HUs). Schedule: Planned for late fall 2002 if conditions allow the
transfer of flows to the restored channels prior to that time. Otherwise, this action will
take place some time after flows are transferred.
4. Installation of water control structures on Simonis property east of Peach Road and
Wallender property: Riparian scrub-shrub, riparian forest and emergent wetland.
Wallender: 2 structures with fish ladders, 1 water control only (Figure 3). Simonis: 13
structures for water control only (Figure 4).
5. Construction of perimeter dikes and wetland swales on Wallender and the portion of
Simonis east of Peach Road: Emergent wetland; Wallender: 400 m (1,320 ft); Simonis:
5,790 m (19,000 ft) of dike, 4,542 m (14,900 ft) of swales. This action will increase the
water retention capacity in this portion of the project area, allow for control of water
levels, aid in fish passage from wetland to open water, and protect neighboring properties
from flooding. This will result in an increase in wetland habitat. Schedule: summer
2002.
6. Mechanical removal of agricultural and non-native plants: Emergent wetland and agland
on Wallender and Simonis east of Peach Road; approximately 31.5 hectares (78 acres)
Schedule: summer and fall.
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7. Planting of native species: All cover types; Initial plantings in wetland and upland areas
on Wallender and Simonis east of Peach Road; approximately 81 hectares (200 acres)
Continued plantings in all other areas as seeds and rootstock become available.
Schedule: spring through fall.
8. Removal/control of exotic & invasive species: All cover types; continued use of
chemical, hand, mechanical and biological control methods. Riparian areas will be
targeted to give native plantings along stream banks a chance to become established.
Schedule: remove plants in fall/winter, grub/clip new sprouts in spring; use herbicide
where and as needed.
9. Maintain water control structures: Emergent wetland and riparian areas; Continue to
operate and maintain water control structures as needed to mimic natural hydrology and
control invasives such as reed canary grass. Schedule: Check water depths weekly and
during severe weather events (e.g.: heavy rain/flooding); add or remove stop boards as
needed. Conduct routine maintenance on structures as needed.
10. M&E: All cover types; Monitor photo points. Set up survey routes, points and locations
as appropriate for monitoring land birds, waterfowl, water temperature, flow, stream
channel and fish. Conduct land bird, waterfowl and fish surveys; collect water
temperature and flow data; conduct stream channel cross section and longitudinal profile
surveys; and conduct aerial photography to map cover types. Evaluate exotic/invasive
plant removal and native planting projects. Evaluate effectiveness of water control
structures. Adjust strategies and scheduling where needed. Schedule: Late spring and
summer.
YEAR 2003:
1. Maintain water control structures: Emergent wetland and riparian areas; Continue to
operate and maintain water control structures as needed to mimic natural hydrology and
control invasives such as reed canary grass. Schedule: Check water depths weekly and
during severe weather events (e.g.: heavy rain/flooding); add or remove stop boards as
needed. Conduct routine maintenance on structures as needed.
2. Planting of native species: All areas; Continue planting natives in all areas as appropriate
and as seeds and rootstock become available. Schedule: late summer and fall.
3. Removal/control of exotic & invasive species: All areas; continued use of chemical,
hand, mechanical and biological control methods as needed. Schedule: remove plants in
fall/winter, grub/clip new sprouts in spring; use herbicide where and as needed.
4. M&E: All areas; Monitor photo points. Evaluate exotic/invasive plant removal and
native planting projects from 2001 & 2002. Evaluate effectiveness of water control
structures. Conduct land bird, waterfowl and fish surveys; collect water temperature and
flow data. Determine level of success of restoration and enhancement activities; adjust
strategies and scheduling where needed. Schedule: late spring and summer.
YEAR 2004:
1. Maintain water control structures: Emergent wetland and riparian areas; Continue to
operate and maintain water control structures as needed to mimic natural hydrology and
control invasives such as reed canary grass. Schedule: Check water depths weekly and
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during severe weather events (e.g.: heavy rain/flooding); add or remove stop boards as
needed. Conduct routine maintenance on structures as needed.
2. Planting of native species: All areas; Continue planting natives in all areas as appropriate
and as seeds and rootstock become available. Schedule: late summer and fall.
3. Removal/control of exotic & invasive species: All areas; continued use of chemical,
hand, mechanical and biological control methods as needed. Schedule: remove plants in
fall/winter, grub/clip new sprouts in spring; use herbicide where and as needed.
4. M&E: All areas; Monitor photo points. Evaluate exotic/invasive plant removal and
native planting projects from 2001-2003. Evaluate effectiveness of water control
structures. Conduct land bird, waterfowl and fish surveys; collect water temperature and
flow data. Determine level of success of restoration and enhancement activities; adjust
strategies and scheduling where needed. Schedule: late spring and summer.
YEAR 2005:
1. Maintain water control structures: Emergent wetland and riparian areas; Continue to
operate and maintain water control structures as needed to mimic natural hydrology and
control invasives such as reed canary grass. Schedule: Check water depths weekly and
during severe weather events (e.g.: heavy rain/flooding); add or remove stop boards as
needed. Conduct routine maintenance on structures as needed.
2. Planting of native species: All areas; Continue planting natives in all areas as appropriate
and as seeds and rootstock become available. Schedule: late summer and fall.
3. Removal/control of exotic & invasive species: All areas; continued use of chemical,
hand, and biological control methods as needed. Schedule: remove plants in fall/winter,
grub/clip new sprouts in spring; use herbicide where and as needed.
4. M&E: All areas; Conduct complete HEP for comparison to baseline HEP. Monitor photo
points. Evaluate exotic/invasive plant removal and native planting projects from 20012004. Evaluate effectiveness of water control structures. Conduct land bird, waterfowl
and fish surveys; collect water temperature and flow data. Conduct stream channel cross
section and longitudinal profile surveys and compare to project year 2 (2002). Conduct
aerial photography to map cover types and compare to project year 2 (2002). Determine
level of success of restoration and enhancement activities, adjust strategies and
scheduling where needed. Schedule: late spring and summer.

9.0

MONITORING AND EVALUATION

Monitoring and evaluation (M&E) of habitat restoration, enhancement, and management actions
will be undertaken in order to determine whether the goals and objectives of the habitat
management plan are being met. Depending on the restoration and enhancement action in a
particular area, M&E may include the use of more than one monitoring method and success
criteria, with monitoring occurring on a yearly basis (for each of the five years) and for the long
term life of the project as part of operations and maintenance (O&M). M&E will also include
conducting a HEP upon completion of the five-year Habitat Management Plan, in order to
analyze the changes in habitat values (from the baseline condition) in response to restoration and
enhancement actions. Additional monitoring will focus on selected target and non-target wildlife
and habitats within the project area. Implementation of planned monitoring and evaluation
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activities is contingent on the availability of funds and personnel and may be undertaken by
ODFW or other project cooperators.
9.1

Land Birds

Birds are important components of biological diversity in most ecosystems and have been
selected as target species in the baseline and future HEP analysis. Birds are good environmental
monitors for several reasons: many species can be monitored simultaneously with a single
method, monitoring methods are well understood and standardized, birds occupy all habitat
types, and birds, as a community, represent several trophic levels and habitat use guilds.
Monitoring species abundance, community diversity and trends provides information that can be
used to determine the effectiveness of management actions in achieving conservation goals.
Point counts will be used to monitor land birds along stream courses and in any scrub-shrub and
riparian forest habitat in the project area. Point counts are the most widely used quantitative
method used for monitoring land birds and involve an observer recording birds from a single
point for a standardized time period (Ralph et al. 1995). The methodology follows the
recommendations of Ralph et al. (1995) and is consistent with the method employed by the
USDA Forest Service Northern Region Land Bird Monitoring Project (Hutto et al. 2001).
A permanent grid with a spacing of 200 m will be established on and within 200 m of new and
retained stream channels and existing or projected future riparian scrub-shrub or riparian forest
habitat in the project area. By parcel, grid points will be sequentially numbered and represent
potential sample points. The 200 m spacing is equal to the preferred sample point separation for
land bird point-count stations (Huff et al. 2000) and yields one potential sample point for every 4
ha (10 ac) of habitat. Permanent sample points will be selected in each parcel with the use of a
random numbers generator. Three points each will be selected on the Wallender and Simonis
properties and, due to their smaller overall size and smaller acreage of existing and projected
future riparian scrub-shrub and riparian forest habitats, 2 points each on the Conley Lake and
Becker Properties.
A ten-minute point count will be conducted at each of the randomly selected permanent sample
points on each parcel. All points will be visited a minimum of two and preferably three times
during the breeding season (mid-May to early July) with a minimum of 7 days between counts.
Point counts should be started 15 minutes after sunrise and completed by 10:00 a.m. Weather
conditions should be warm and calm enough for birds to be detected by sight or sound. All birds
seen or heard within the 10-minute period will be recorded. During the count, data will be
recorded in three time periods (0-3 minutes, 3-5 minutes, 5-10 minutes). This will allow the data
to be compared to data collected for breeding bird surveys or reported in the literature utilizing 3minute, 5-minute, or 10-minute counts. Although the point counts will utilize a plot of unlimited
radius to maximize data collection, data will be recorded in two distance bands: 0-50 m from the
point center and >50 m from the point center. Although land bird surveys will be conducted only
in or near present or expected riparian shrub-scrub and riparian forest, survey points may be
located, and birds detected in, any of the cover types present in the project area. Therefore, birds
detected will be recorded by habitat cover type.
Data Analysis
The mean number of detections per point by species will be used to develop an index of species
abundance. A species list will also be developed as a measure of diversity and will be

6/10/02

41

DRAFT

DRAFT

DRAFT

DRAFT

supplemented with incidental sightings from throughout the year. Over time, trends in species
abundance and diversity will be tracked by vegetation cover type. It may, in the future, be
possible to relate trends in species abundance and diversity to habitat characteristics and quality
(i.e., structural stage, canopy cover, species composition). However, the time frame when this
may be possible is outside the 5-year scope of this plan.
9.2

Waterfowl

Waterfowl are comprised of a diverse group of birds with widely different habitat needs for
survival and recruitment. Some goose populations have expanded in the face of extensive
national wetland losses. Conversely, many duck species, which are less terrestrial and more
dependent on wetland quality and availability, have experienced substantial population declines.
The Canada goose and mallard were both target species in the original habitat loss assessment for
the lower Snake River Project (ACOE 1996). However, only the goose habitat unit losses were
amended into the Council’s Fish and Wildlife Program (NWPPC 1994 and NWPPC 2000). The
Canada goose was included as a target species in the baseline HEP analysis for the Ladd Marsh
Wildlife Area Additions mitigation project. Both goose and duck non-HEP based surveys will be
conducted at the project site. Survey protocols are based on survey methods presently employed
and found to be effective in the Ladd Marsh Wildlife Area.
All open water areas and associated uplands within the project area will be surveyed seasonally.
Four different types of waterfowl production surveys will be conducted: goose breeding pair
counts, goose brood counts, duck breeding pair counts and duck brood counts. Because of
differences in nesting phenology between geese and ducks, some different surveys may be
conducted concurrently on the same visit to a site (e.g., goose brood counts concurrent with duck
pair counts). Surveys will be conducted as a combination of observation point counts,
walk/wade surveys, driving routes and canoe routes as appropriate in different portions of the
project area.
Observation point counts will be used where there is good visibility and disturbance can be
minimized such as elevated areas with a good view of open water. Observation point counts will
be conducted with the aid of a spotting scope.
Walk/wade surveys will be utilized in areas where visibility and/or approachability are
inadequate for observation point counts and where there is little emergent vegetation to impede
walking. These areas will be approached carefully to minimize broods moving overland to
escape detection. When properly conducted, this method results in a high proportion of broods
being detected.
Motor vehicle or ATV driving routes will be utilized in areas where perimeter dikes permit travel
with minimum disturbance to waterfowl while offering good visibility of open water and
wetlands.
Canoe routes will be utilized in areas and at times when emergent vegetation obscures visibility
limiting the usefulness of the above methods. One or two observers in a small canoe can move
through wetland and open water areas with little disturbance to waterfowl and thus detect a high
proportion of pairs and/or broods.
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Observation point counts and driving route surveys will be conducted within the three-hour
periods beginning either 15 minutes after sunrise or ending 15 minutes before sunset.
Walk/wade and canoe route surveys may be conducted throughout the day. Surveys will be
conducted when weather conditions offer moderate temperatures and wind speeds of less than 10
mph. Excessive wind causes birds to move into protected areas and may limit detection. If
practical, surveys will not be conducted during rain.
Goose breeding pair surveys will be conducted twice each year, on or near April 15 and May 2.
Goose brood counts will be conducted twice each year, on or near May 16 and June 6. Goose
brood surveys will be done in conjunction with the second duck breeding-pair survey and the
first duck brood survey.
Duck breeding-pair surveys will be conducted twice each year, on or near May 2 (for early
nesters) and May 16 (for late nesters). Duck brood surveys will be conducted three times each
year, on or near June 6, June 28 and July 26.
For waterfowl pair-counts, the species and number of pairs will be recorded. For duck paircounts, both pairs and lone males representing indicated pairs will be recorded by species.
During brood counts, the observer will record species, number in brood and the age class of the
brood. Data will be summarized by species and reported annually. Over time, trends in species
abundance and diversity will be tracked. Waterfowl survey data may be used in adaptive water
management to determine the need to, for example, raise or lower water levels during the nesting
period.
In addition to production counts, waterfowl will be surveyed monthly year-round to document
numbers of waterfowl utilizing the project area. Monthly surveys will be conducted through a
combination of driving routes and aerial counts. For monthly counts, the species and number of
individuals will be recorded by cover type.
9.3

Other Birds

During year-round monthly surveys, all birds observed will be recorded including shorebirds,
upland game birds, raptors and passerines. Species and numbers of individuals will be recorded
by cover type. Data from monthly bird surveys will provide information for adaptive
management and may aid in managing habitat for shorebirds, among others.
9.4

Vegetation

Vegetation provides habitat and forage for many fish and wildlife species. Three vegetation
cover types are targeted for restoration and monitoring in the Ladd Marsh Additions Mitigation
Project: emergent wetland, riparian scrub-shrub and grassland. Additional cover types that may
develop over time are mesic shrubland and riparian forest. Vegetation monitoring will aid in
evaluating the success of restoration actions in meeting project objectives.
New Plantings. All new plantings of native species will be visually monitored for success and
vigor to determine the need for replacement plantings and/or protection from herbivory until
plants become established. If herbivory becomes a problem, the source of the herbivory, and the
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subject of protective action, will be determined by visual observation of herbivores and
characteristic signs of feeding. Information on the success and vigor of new plantings will be
used in adaptive management to determine whether additional plantings are necessary.
Habitat Evaluation Procedures (HEP). A baseline HEP analysis, described in Section 5.0, was
conducted prior to initiation of restoration activities in the project area. The procedure will be
repeated in year five of the project and the results compared to the baseline HEP to determine
changes in habitat values due to restoration actions. Results of the post-restoration HEP analysis
will be reported in terms of post-restoration HUs and the difference (increase or decrease) in
HUs for each target species and each parcel.
Photopoints. Permanent photopoints will be established throughout the project area to monitor
changes in vegetation in all three cover types and along the restored stream channel. Initial
reference photos will be taken prior to or early in the construction phase of the project.
Monitoring photos will be taken during both the growth (spring/summer) and dormant
(fall/winter) seasons and repeated on or near the same dates each year. A total of 16 photopoints
will be selected on all four properties. Photopoint sites will be selected to achieve representation
of all cover types, present and expected future, as well as areas of major restoration (e.g., new
stream channel) on the four parcels.
Aerial Mapping. Photographs of the project area will be taken in year 2 and year 5 of the
project from fixed-wing aircraft. These photos will be utilized to map general cover types and
calculate the coverage area for each. Aerial mapping will most accurately detect changes in area
of open water, emergent wetland, grassland and riparian scrub-shrub cover types.
Noxious Weeds. Noxious weed control will be monitored through ocular estimates of coverage
by species in areas of known infestation on each parcel. Cover estimates will be compared to
earlier estimates to evaluate effectiveness of control actions to limit spread or reduce infestations
of noxious weeds.
9.5

Water

The Ladd Marsh Additions mitigation project will change the hydrology of the properties, and
adjacent LMWA lands, by: creating a more natural stream channel for Ladd Creek with riffles,
pools, overhanging vegetation and increased sinuosity; increasing the time in which surface
water reaches the water table and increasing the amount of water filtered through the wetlands
and available to both Ladd Creek and the subsurface water table.
Water Temperature. Water temperature will be monitored continuously from April through
October via Hobos (Onset Computer Corporation) installed in four locations: 1) Ladd Creek
above the project, 2) Barney Creek above the wetlands where it enters the Waterboard, 3) in the
southeast corner of the Waterboard where ditches carrying water from Catherine Creek and Hot
Lake combine and enter the project, and 4) Ladd Creek where it exits the project. Data will be
collected from these devices monthly.
Water detention within the wetlands may increase the temperature of water entering Ladd Creek
but the effect on groundwater is unknown. The project may increase groundwater recharge and
result in a net decrease in the temperature of water entering Ladd Creek. Further, the restoration
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of riparian vegetation is expected to increase shading of Ladd Creek as it passes through the
project area and may result in lower average summer water temperatures. Nevertheless, if
temperatures below the project are significantly higher than those above and are anticipated to
result in harm to aquatic life, ODFW fish biologists will be consulted and changes to the current
water management strategy will be considered.
Water Depth. Water depth in the project area will be monitored monthly at the water control
structures. Water depth will be measured as the water height on the structure and/or stop boards.
This measurement will serve as an index to the estimated number of acre-feet of water backed up
behind the structure and held in the project wetlands. Data on water depth will be used to
monitor water rights for impoundments and in conjunction with waterfowl and shorebird
monitoring data in adaptive management.
Water Flow. Flow will be monitored and recorded at four locations: 1) Ladd Creek above the
project, 2) Barney Creek above the wetlands where it enters the Waterboard, 3) in the southeast
corner of the Waterboard where ditches carrying water from Catherine Creek and Hot Lake
combine and enter the project, and 4) Ladd Creek where it exits the project. Flow data will be
used to evaluate the effect, if any, of increased groundwater discharge on the volume and
duration of season flows in Ladd Creek.
9.6

Stream Channel Conditions

Periodic surveys of channel condition will be conducted to evaluate channel stability. These will
include longitudinal profiles of select reaches and stream channel cross sections based on
methods in the Rosgen stream classification system (1996). Two longitudinal profiles
[approximately 183 m (600 ft) in length] will be constructed; one each in the upper reach of Ladd
Creek (from Wallender property line to south fish ladder) and the lower reach (from south fish
ladder to north property line). Likewise, two cross sections will be developed; one each in the
upper and lower project reaches of Ladd Creek. Surveys and field data collection for
longitudinal profiles and cross sections will be conducted in the low water period of late summer
and early fall of year two and year five of the project and about every three years thereafter.
Data from longitudinal profiles and cross sections will be reviewed to document erosion and/or
bank stability issues. The results of monitoring stream channel cross sections and longitudinal
profiles will be used to maintain the C6c- channel type and in adaptive management relative to
water management and the timing and duration of system flushing events. This data may also be
used in conjunction with fish monitoring to evaluate the effectiveness of stream channel
restoration in improving instream habitat for salmonids.
Stream bank vegetation will be monitored with photo points as described in vegetation
monitoring above. Stream bank vegetation data will be used to evaluate the success of native
plantings and to assess the effectiveness of plantings in stabilizing the stream banks. In the event
that stream bank vegetation fails or is slow to become established, thus failing to stabilize the
banks, changes to the native planting strategy will be considered.
9.7

Fish

Water from Ladd Creek will be held in the Tule Lake wetland units with a pool-weir-chute fish
ladder from mid/late fall through late spring/early summer. Both units will be shallow (£ 2 ft),
except for some previously excavated ponds within the south unit of Tule Lake that may have
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depths up to 5 feet. In addition, the restored stream channel will have depths of up to 5 feet
during periods of time when the wetland units are full.
Monitoring will be accomplished by means of continuous and seasonal sampling. Two-way
vertical slot traps will be installed just downstream of the lowest pool-weir-chute fishway and
upstream on Ladd Creek where it enters the unit. They will be run from fall through early
summer. These traps will be checked daily during peak migration periods and freshets to avoid
debris accumulation, and stress or mortality to fish. Species, length and direction of travel will
be recorded.
Seasonal, within-wetland sampling will be done bimonthly during the time water is held in the
wetland (Dec., Feb., Apr., and Jun.) to sample more sedentary fish that are more likely to stay in
the wetland. Sampling will be done with trap nets that are designed for shallow-water wetland
habitat (fyke nets and box traps). Two fyke nets and two box traps each will be set randomly
within each of the wetland units and pulled the following day. Since these wetlands are large
(>10 acres), two days per wetland, during the sampling period is recommended. Fish species and
length will be recorded.
The combination of these two sampling approaches should give a good estimate of species
presence and relative abundance through the inundation period.
Stranding rate can be monitored when ponds behind the pool-weir-chutes are drawn down for
annual sediment flushing in March. After the drawdown, field crew can go out into the channel
and into any depressions that may hold fish and drag a seine through or set nets to determine if
fish have remained in some areas of the wetland.
Fish monitoring will be incorporated into the adaptive management of the project and may result
in changes to the water management plan, if necessary. Trends in the use of Ladd Creek will be
tracked over time to evaluate changes in diversity, abundance and seasonality of use with special
interest in salmonids. Seasonal, within-wetland samples and stranding rate data will be analyzed
to evaluate whether the restored wetlands serve as refugia for fish with little or no stranding.
9.8
Prescribed Fire
Prescribed fire may be utilized to control vegetation in some areas of the project, especially for
maintenance of the open water cover type. Burned areas will be monitored to evaluate the
effectiveness of fire as a tool for achieving project objectives.
Burned areas will be checked daily during the first week and monthly thereafter, following a
prescribed fire to assess the success of the burn and identify areas in need of additional treatment
to control unwanted vegetation. The effectiveness of prescribed burning in controlling unwanted
vegetation will be reviewed as part of the overall adaptive management of the project area.
9.9

Incidental & Additional Monitoring

Any incidental sightings of wildlife species, especially new species or changes in use of the area
by a species will be recorded. Additional monitoring strategies may be added to this plan if
deemed useful in evaluating progress toward project objectives. For example, given that bald
eagles are rarely seen in the project area and are not known to night roost there, any increase in
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use or initiation of night roosting behavior by bald eagles may result in specific monitoring of
eagles and/or roost sites.
9.10

Reporting

Survey and monitoring results will be summarized in quarterly and annual reports. Reports will
be submitted to BPA according to contract specifications and distributed to project cooperators
and other interested parties. Reports will outline data collected, any deviations in survey
protocols, analyses, links to project objectives, conclusions and adaptive management
recommendations.

10.0 INFRASTRUCTURE NEEDS
10.1

Access roads and parking areas

There is, at present, just one road on the project area that will become ODFW’s responsibility to
maintain. This is the access road to the homesite on the Simonis property. There are no plans at
this time to construct any new roads, although two or three parking areas off the County
maintained Peach Road may be considered in the future for recreational access to the site. If new
road construction is determined to be necessary, applicable NEPA requirements would be met
and federal consultation would occur as necessary prior to construction.
10.2

Fencing

Fencing is needed around the north and west boundaries of the Wallender property to control
access to the property. Installation of 1,661 m (5,450 ft) of fencing to accomplish this is planned
for fall 2001.

11.0 ADAPTIVE MANAGEMENT STRATEGY
An adaptive management approach for the Ladd Marsh Wildlife Area Additions mitigation site,
and all of LMWA will allow for alterations to management activities over time in response to the
success or failure of restoration and enhancement actions. Due to the high level of disturbance
resulting from past alterations to the hydrology of the site, the introduction of agricultural
species, and the prevalence of invasive plant species, both proven and experimental techniques
may be employed for restoration and enhancement of the area. As the Plan proceeds,
enhancement techniques may be altered based on results of M&E and determination of success
or failure of particular method(s) in particular habitat(s). Information collected elsewhere in the
LMWA as well as from other areas within the region will be incorporated into future restoration
and enhancement activities in the project area if applicable.
There are, at present no plans for control of wildlife species (e.g., predator control) in the project
area as there are no known “nuisance” species and predation is not thought to be a significant
factor limiting waterfowl or other species in the LMWA. However, if, through monitoring, it
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becomes apparent that a given wildlife species is, through predation, herbivory, dam construction
or other behavior, impeding achievement of restoration goals or recovery of rare species,
methods to control the species or its behavior will be considered. If determined to be needed,
wildlife control measures will be consistent with applicable local, state and federal plans,
policies and guidelines.

12.0 OPERATIONS AND MAINTENANCE
Operations and maintenance will include:
1)

O&M of water control structures; includes stop-board adjustments, debris removal and
necessary repairs.
O&M of Simonis access road; includes grading and addition of gravel, if needed.
fence maintenance; includes annual inspection and post and/or wire replacement.
O&M of house and farm buildings (Simonis) following transfer to ODFW;
Control of invasive plant species; as described in Section 8.1.3.

2)
3)
4)
5)

It is assumed that in most cases, O&M will be required for the life of the project. BPA fish and
wildlife mitigation funding for continued O&M will be pursued through the Council’s project
funding processes. Additional funding sources with also be sought throughout the life of the
project.

13.0 RECOMMENDATIONS
The following recommendations have been made in order to improve implementation of the
habitat management plan, or to add value to existing wetland habitats through consideration of
purchase of adjacent properties:
•
•
•
•

Consider purchase of the “Hot Lake” parcel: 157.35 acres adjacent to the south boundary
of the existing Ladd Marsh Wildlife Area and bounded on the east by State Route 203
and the south by Hot Lake Lane.
Consider purchase of the “Wallender #2” parcel: 20-30 acres adjacent to the present
Ladd Marsh Additions.
Consider purchase of the “City of La Grande” parcel: 408 acres adjacent to and forming
the remainder of the Becker parcel in the present Ladd Marsh Additions.
Consider purchase of the “Hawkens” parcel: 160 Acres adjacent to the present Ladd
Marsh Additions. Purchase of this parcel would allow restoration of Ladd Creek to very
near its confluence with Catherine Creek.

14.0 CONSISTENCY WITH OTHER PLANS, PROGRAMS, ETC.
This habitat management plan is designed to be consistent with the following plans and
programs:
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The Northwest Power Planning Council’s Fish and Wildlife Program (NWPPC 1994 and
NWPPC 2000).
The Grande Ronde subbasin goals and objectives as outlined in the Grande Ronde Subbasin
Summary (Nowak 2001).
The Governor’s Watershed Enhancement Board Proposal (DU 1998).
The WRP Easement agreements for the properties.
Oregon Department of Fish and Wildlife Mission Statement.
Grande Ronde Subbasin Plan (upon its future completion).
Oregon Department of Environmental Quality water quality standards and priorities.
Clean Water Act
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APPENDIX A: HABITAT EVALUATION PROCEDURE – FUTURE
CONDITIONS ANALYSIS
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Abbreviations used in the HEP analysis and models
Em. Wet. – Emergent Wetland
EOA – Equivalent Optimum Area
EOA SI – Equivalent Optimum Area Suitability Index
HSI – Habitat Suitability Index
HU – Habitat Unit
LR – Life Requisite
LRSI – Life Requisite Suitability Index
Rip. S/S – Riparian Scrub- Shrub
SI – Suitability Index
V - Variable
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LRSI = V1 x V2

WINTER COVER (Rip S/S)
V1 - % cover of persist. veg.
V2 - dist to winter food (agland)

LRSI = V3

REPRO (Grassland)
V3 – plowing/mowing frequency

LRSI = (V1 x V2) 1/2

REPRO (Rip S/S)
V1 – % herb cover
V2 – ave. ht of herbs

Pre (TY0)
NA
NA

LRSI = 0.61

Pre (TY0)
SI = 0.61
SI = 1.0

LRSI = 0.25

Pre (TY0)
SI = 0.25

LRSI = 0.83

Pre (TY0)
SI = 0.7
SI = 0.98

LRSI = 0.9

Post (TY5)
SI = 1.0
SI = 0.9

LRSI = 0.45

Post (TY5)
SI = 0.45
SI = 1.0

LRSI = 1.0

Post (TY5)
SI = 1.0

LRSI = 0.7

Post (TY5)
SI = 0.5
SI = 0.98
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assumed to be similar to Simonis baseline conditions
slightly longer distance to the agland CT [281 m (921 ft)]

Comment

new rip. s/s areas; vegetation will be less mature so less cover (<20%)
slightly longer distance to the agland CT [167 m (549 ft)]

Comment

Grassland substituted for Agland; pheasants that used agland will use grassland

Comment

more herb cover because site will be more open

Comment

DRAFT

WINTER COVER (Em. Wet.)
V1 - % cover of persist. veg.
V2 - dist to winter food (agland)

NA

Wallender Property - Ring-necked Pheasant:

LRSI = V1 x V2
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WINTER FOOD (Rip S/S)
V1 – Food Type
LRSI = 0.3
Post (TY5)
SI = 0.3

LRSI = 0.3

Pre (TY0)
Post (TY5)
SI = 0.3 SI = 0.3
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LRSI = V1
Pre (TY0)
SI = 1.0
LRSI = 0.3
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WINTER FOOD (Grassland)
V1 - Food Type
LRSI = 1.0
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LRSI = V1
Relative Habitat Area calculations
Riparian Scrub-Shrub: a acres = 21.34
Grassland: b acres = 126.63 (includes islands)
Emergent Wetland: c acres = 92.5
Open Water: d acres = 69.19

DRAFT

Comment

Comment

Agland provided winter food in TY0; Grassland assumed to be suitable habitat

Total project area: 309.66 acres
Suitable Habitat Area: x acres (Riparian Scrub-Shrub + Grassland + Emergent Wetland) = 240.47 acres

NOTE: Major assumption change is that Grassland is suitable habitat – affects Repro and Winter Food life requisites (LRs).
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Relative area of Riparian Scrub-Shrub: a divided by x = e 21.34/240.47 = 0.089
Relative area of Grassland: b divided by x = f 126.63/240.47 = 0.527
Relative area of Emergent Wetland: c divided by x = g 92.5/240.47 = 0.385
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0.089(0.70)x100 = 6.23
0.089(0.45)x100 = 4.01
0.089(0.30)x100 = 2.67

Equivalent Optimum Area calculations (relative area x LRSI) x 100
Riparian Scrub-Shrub
REPRO: (e x 0.7) x 100 =
WINTER COVER: (e x LRSI) x 100 =
WINTER FOOD: (e x 0.3) x 100 =
0.527(1.00)x100 = 52.70
NA
= 0.00
0.527(0.30)x100 = 15.81
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WINTER FOOD
2.67
15.81
0.00
38.66
18.18
1.00
0.39
(Note: the EOA SIs are based on the SI graphs for the LRs)

WINTER COVER
4.01
0.00
34.65

Grassland
REPRO: (f x 1.0) x 100 =
WINTER COVER: (f x NA) x 100 =
WINTER FOOD: (f x 0.3) x 100 =

REPRO
6.23
52.70
0.00

NA
0.00
0.385(0.90)x100 = 34.65
NA
0.00

Riparian S/S
Grassland
Em. Wetland
58.93
0.76

Emergent Wetland
REPRO: (g x NA) x 100 = 0
WINTER COVER: (g x LRSI) x 100 =
WINTER FOOD: (g x NA) x 100 =

Total:
EOA SI:
HSI = min of LR EOAs
Pre (TY0) HSI = 0.094
Post (TY5) HIS = 0.390

HUs = HSI x Acres of suitable habitat (240.47)
Pre (TY0) HUs = 29.11
Post (TY5) HUs = 93.78

6/10/02

DRAFT

DRAFT

Post (TY5)
NA
NA
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Grassland did not exist in TY0 – distances weighted by % of grassland
w/in 150 m of riparian scrub-shrub
cover will be ~90%

Grassland did not exist in TY0 – distances weighted by % of grassland
w/in 150 m of riparian scrub-shrub

Comment

Comment
distance = 0 meters
distance = 0 meters
cover will increase because area will be more open (~95% cover)

Comment
No Agland present
No Agland present

DRAFT

Pre (TY0)
SI = 0
SI = 0
NA

DRAFT

FOOD1 (Agland)
V1 – Distance to escape cover
V2 – Distance to roost cover
LRSI = 0

Wallender Property - California Quail

LRSI = Min of V1 or V2

Post (TY5)
SI = 0.30

Post (TY5)
SI = 1.0
SI = 1.0
SI = 0.3

Pre (TY0)
NA

SI = 0.50

Pre (TY0)
SI = 1.0
SI = 1.0
SI = 0.38

FOOD2 (Grassland)
V3 – Distance to escape cover
NA

SI = 0.38

FOOD2 (Riparian S/S)
V3 – Distance to escape cover
V2 – Distance to roost cover
V1 – % cover of herbs

V2 – Distance to roost cover

NA

LRSI = 0.23

V1 – % cover of herbs

LRSI = 0.114

LRSI = (V1 x 0.75) x min of V2 or V3 LRSI = 0.29

LRSI = (V1 x 0.75) x min of V2 or V3 NA

6/10/02

ESCAPE (Riparian S/S)
V5 – Distance to roost cover
V1 - % cover of herbs
V3 - % shrub cover (live & dead)
V2 – ave. ht. of herbs
V4 – ave. ht of shrubs
LRSI = 1.0

Pre (TY0)
SI = 1.0
SI = 1.0
SI = 1.0
SI = 1.0
SI = 1.0

Post (TY5)
SI = 1.0
SI = 1.0
SI = 0.0
SI = 0.6

LRSI = 1.0

Post (TY5)
SI = 1.0
SI = 1.0
SI = 1.0
SI = 1.0
SI = 1.0

or (V3 x V4)1/2
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Comment
Riparian S/S provides winter roost; distance is 0 m
will be >20%
will be >1.5 m

will be ~95%
will be 0%
will be ~ 50cm

distance from Grassland to Riparian S/S < 100 m

Comment

Comment
riparian scrub-shrub is roost cover; distance is 0 meters
will be >50%
will be >20%
will be >61 cm
will be >1 m

DRAFT

LRSI = V5 x max of (V1 x V2)1/2
Pre (TY0)
NA
NA
NA
NA

LRSI = 0.775

DRAFT

ESCAPE (Grassland)
V5 – Dist to roost cover
V1 - % cover of herbs
V3 - % shrub cover (live & dead)
V2 – ave. ht. of herbs
V4 – ave. ht of shrubs
NA

Post (TY5)
SI = 1.0
SI = 1.0
SI = 1.0

DRAFT

LRSI = V5 x max of (V1 x V2)1/2

Pre (TY0)
SI = 1.0
SI = 1.0
SI = 0.6

LRSI = 1.0

DRAFT

WINTER ROOST (Riparian S/S)
V3 – dist to escape cover
V1 - % shrub cover
V2 – ave. shrub ht. (live & dead)

LRSI = 0.78

or (V3 x V4)1/2

LRSI = (V1 x V2)½ x V3

6/10/02

DRAFT

DRAFT

Relative Habitat Area calculations
Riparian Scrub-Shrub: a acres = 21.34
Grassland: b acres = 126.63
Emergent Wetland: c acres = 92.50
Open Water: d acres = 69.19

DRAFT

DRAFT
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21.34/147.97 = 0.144
126.63/147.97 = 0.856

Total project area: 309.66 acres
Suitable Habitat Area: x acres (Riparian Scrub-Shrub + Grassland) = 147.97
Relative area of Riparian Scrub-Shrub: a divided by x = e
Relative area of Grassland: b divided by x = f

0.144(0.23)x100 = 3.312
0.144(1.00)x100 = 14.40
0.144(1.00)x100 = 14.40

Equivalent Optimum Area calculations (relative area x LRSI) x 100
Riparian Scrub-Shrub
FOOD2: (e x 0.23) x 100 =
ESCAPE COVER: (e x 1.0) x 100 =
WINTER ROOST: (e x 1.0) x 100 =

Grassland
FOOD2: (f x LRSI) x 100 =
0.856(0.114)x100 = 9.758
ESCAPE COVER: (f x LRSI) x 100 = 0.856(0.775)x100 = 66.34
WINTER ROOST: (f x NA) x 100 =
NA
0.00

6/10/02

DRAFT

DRAFT

DRAFT

FOOD

DRAFT

ESCAPE COVER

WINTER ROOST
14.40
0.00

3.312
9.758

14.40
66.34

Riparian S/S
Grassland

13.07
80.74
14.40
0.25
1.00
1.00
(Note: the EOA SIs are based on the SI graphs for the LRs)

59

Total:
EOA SI:
HSI = min of LR EOAs
Pre (TY0) HSI = 0.033
Post (TY5) HSI = 0.250
HUs = HSI x Acres of suitable habitat (147.97)
Pre (TY0) HUs = 10.22
Post (TY5) HUs = 37.00

6/10/02

DRAFT

DRAFT

Wallender Property - Yellow Warbler
Riparian Scrub-Shrub
V1 - % shrub cover (live)
V2 - ave. ht. of shrubs
V3 - % hydrophytic shrubs
HSI = (V1 x V2 x V3) ½
Pre (TY0) HSI = 0.4
Post (TY5) HSI = 0.62

DRAFT

Pre (TY0)
SI = 0.38
SI = 0.75
SI = 0.55

HUs = HSI x Acres of suitable habitat (21.34)
Pre (TY0) HUs = 5.68
Post (TY5) HUs = 13.231

Post (TY5)
SI = 0.8
SI = 0.6
SI = 0.8

Suitable Habitat Area: x acres (Riparian Scrub-Shrub) = 21.34

6/10/02

DRAFT

Comment
used Becker baseline as a guide; ~50% cover
used Becker as a guide; >1.5 m
used Becker as a guide; 80% cover
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DRAFT

DRAFT

Pre (TY0)
NA

Wallender Property – Canada Goose
V1 – Nesting Habitat

Pre (TY0)
NA

DRAFT

Post (TY5)
SI = 0.6

Post (TY5)
SI = 0.9

DRAFT

Comment
no goose nesting habitat existed pre-restoration

Comment
no goose foraging habitat existed pre-restoration

TY5 Nesting Habitat Description: Stable islands will be present; islands will have a relatively low shoreline/area ratio; ground cover will be at
least 8 inches tall; Great Basin Rye and other herbaceous material will exist.
V3 – Foraging Habitat

TY5 Foraging Habitat Description: Suitable foraging areas will exist within 1 mile of nesting habitat; forage cover will be less than 4 inches
tall and greater than 1 acre in size; there will be less than 10 acres of foraging habitat per stream mile; foraging areas will occur within 25 meters
of open water.
HSI = V1 + V3
2
Pre (TY0) HSI = NA
Post (TY5) HSI = 0.75
HUs = HSI x Acres of suitable habitat (126.28)
Pre (TY0) HUs = NA
Post (TY5) HUs = 94.71
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Suitable Habitat Area: x acres (Grassland & Emergent Wetland within 100 m of open water) = 126.28

6/10/02

DRAFT

DRAFT

WINTER COVER (Em. Wet.)
V1 - % cover of persist. veg.
V2 - dist to winter food (agland)

LRSI = V1 x V2

WINTER COVER (Rip S/S)
V1 - % cover of persist. veg.
V2 - dist to winter food (agland)

LRSI = V3

REPRO (Grassland)
V3 – plowing/mowing frequency

LRSI = (V1 x V2)1/2

REPRO (Rip S/S)
V1 – % herb cover
V2 – ave. ht of herbs

LRSI = 1.0

Pre (TY0)
SI = 1.0
SI = 1.0

LRSI = 0.02

Pre (TY0)
SI = 0.02
SI = 1.0

LRSI = 0.78

Pre (TY0)
SI = 0.78

LRSI = 0.62

Pre (TY0)
SI = 0.52
SI = 0.73

Post (TY5)
SI = 0.3

LRSI = 0.60

Post (TY5)
SI = 1.0
SI = 0.60

LRSI = 0.27

Post (TY5)
SI = 0.45
SI = 0.60

LRSI = 1.0

Post (TY5)
SI = 1.0

LRSI = 0.70

Post (TY5)
SI = 0.50
SI = 0.98
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Comment

Comment
assumed similar to Wallender TY5 conditions
slightly longer distance to Agland CT [522 m (1714 ft)]

new rip. s/s areas but more vegetation cover (<20%)
slightly longer distance to the agland CT [519 m (1702 ft)]

Comment

Grassland substituted for Agland; pheasants that used Agland will use
grassland

Comment

Comment
more herb cover because site will be more open

DRAFT

LRSI = V1 x V2

Pre (TY0)
SI = 0.3

LRS = 0.3

DRAFT

WINTER FOOD (Rip S/S)
V1 – Food Type

LRSI = 0.3

Simonis Property - Ring-necked Pheasant

LRSI = V1

6/10/02

Post (TY5)
SI = 0.3

DRAFT

Pre (TY0)
SI = 1.0
LRSI = 0.3

DRAFT

WINTER FOOD (Grassland)
V1 - Food Type
LRSI = 1.0

DRAFT

LRSI = V1
Relative Habitat Area calculations
Riparian Scrub-Shrub: a acres = 10.43
Grassland: b acres = 138.77
Emergent Wetland: c acres = 75.48
Open Water: d acres = 83.64
Other (Residential): e acres = 4.93

DRAFT

Comment
Agland provided winter food in TY0; Grassland assumed to be suitable
habitat

Total project area: 375.49 acres
Suitable Habitat Area: x acres (Riparian Scrub-Shrub + Grassland + Emergent Wetland) = 224.68

10.43/224.68 = 0.046
138.77/224.68 = 0.618
75.48/224.68 = 0.336

NOTE: Major assumption change is that Grassland is suitable habitat – affects Repro and Winter Food life requisites
Relative area of Riparian Scrub-Shrub: a divided by x = e
Relative area of Grassland: b divided by x = f
Relative area of Emergent Wetland: c divided by x = g
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0.046(0.70)x100 = 3.22
0.046(0.27)x100 = 1.24
0.046(0.30)x100 = 1.38

Equivalent Optimum Area calculations (relative area x LRSI) x 100
Riparian Scrub-Shrub
REPRO: (e x 0.7) x 100 =
WINTER COVER: (e x 0.41) x 100 =
WINTER FOOD: (e x 0.3) x 100 =

6/10/02

DRAFT

DRAFT

DRAFT

0.618(1.00)x100 = 61.80
NA
0.00
0.618(0.30)x100 = 18.54

DRAFT

Grassland
REPRO: (f x 1.0) x 100 =
WINTER COVER: (f x NA) x 100 =
WINTER FOOD: (f x 0.3) x 100 =
NA
0.00
0.336(0.60)x100 = 20.16
NA
0.00
WINTER COVER
1.24
0.00
20.16
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WINTER FOOD
1.38
18.54
0.00

65.02
21.40
19.92
0.83
0.74
0.39
(Note: the EOA SIs are based on the SI graphs for the LRs)

REPRO
3.22
61.80
0.00

Emergent Wetland
REPRO: (g x NA) x 100 =
WINTER COVER: (g x LRSI) x 100 =
WINTER FOOD: (g x NA) x 100 =

Riparian S/S
Grassland
Em. Wetland
Total:
EOA SI:
HSI = min of LR EOAs
Pre (TY0) HSI = 0.235
Post (TY5) HSI = 0.390
HUs = HSI x Acres of suitable habitat (224.68)
Pre (TY0) HUs = 72.67
Post (TY5) HUs = 87.63

6/10/02

DRAFT

DRAFT

LRSI = Min of V1 or V2

FOOD1 (Agland)
V1 – Distance to escape cover
V2 – Distance to roost cover

Pre (TY0)
SI = 1.0
SI = 1.0
SI = 0.28

LRSI = 0

Pre (TY0)
SI = 0
SI = 0

LRSI = 0.225

Post (TY5)
SI = 1.0
SI = 1.0
SI = 0.3

NA

Post (TY5)
NA
NA

DRAFT

FOOD2 (Riparian S/S)
V3 – Distance to escape cover
V2 – Distance to roost cover
V1 - % cover of herbs
LRSI = 0.21

Post (TY5)
SI =0.0
SI = 0.0
SI = 0.38

DRAFT

LRSI = (V1 x 0.75) x min of V2 or V3
Pre (TY0)
NA
NA
NA

Simonis Property - California Quail

FOOD2 (Grassland)
V3 – Distance to escape cover
V2 – Distance to roost cover
V1 - % cover of herbs

LRSI = 0.00

Comment
No Agland present
No Agland present

Comment
Distance = 0 meters
Distance = 0 meters
Assumed to be similar to Wallender RSS (~95% cover)

Comment
riparian scrub-shrub is roost cover; Distance = 0 meters
will be >50%
will be >20%
will be >61 cm
will be >1 m

Comment
Distance = Same as agland in TY0 (393 m)
Distance = Same as agland in TY0 (393 m)
Cover will be ~90%

Post (TY5)
SI = 1.0
SI = 1.0
SI = 1.0
SI = 1.0
SI = 1.0

NA

Pre (TY0)
SI = 1.0
SI = 1.0
SI = 0.5
SI = 0.5
SI = 0.5

LRSI = 1.0

LRSI = (V1 x 0.75) x min of V2 or V3
ESCAPE (Riparian S/S)
V5 – Distance to roost cover
V1 - % cover of herbs
V3 - % shrub cover (live & dead)
V2 – ave. ht. of herbs
V4 – ave. ht of shrubs

LRSI = 0.71
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LRSI = V5 x max of (V1 x V2)1/2 or (V3 x V4)1/2

6/10/02

Pre (TY0)
NA
NA
NA
NA
NA
LRSI = 0.0

Post (TY5)
SI = 0.0
SI = 1.0
SI = 0.0
SI = 0.6
SI = 0.0

DRAFT

ESCAPE (Grassland)
V5 – Dist to roost cover
V1 - % cover of herbs
V3 - % shrub cover (live & dead)
V2 – ave. ht. of herbs
V4 – ave. ht of shrubs
NA

Post (TY5)
SI = 1.0
SI = 1.0
SI = 1.0

DRAFT

LRSI = V5 x max of (V1 x V2)1/2 or (V3 x V4)1/2
Pre (TY0)
SI = 1.0
SI = 0.5
SI = 0.5

LRSI = 1.0

DRAFT

WINTER ROOST (Riparian S/S)
V3 – Dist to escape cover
V1 - % shrub cover
V2 – ave. shrub ht. (live & dead)
LRSI = 0.5

DRAFT

LRSI = (V1 x V2)½ x V3
Relative Habitat Area calculations
Riparian Scrub-Shrub: a acres = 10.43
Grassland: b acres = 138.77
Emergent Wetland: c acres = 75.48
Open Water: d acres = 83.64
Other (Residential): e acres = 4.93

Total project area: 375.49 acres
Suitable Habitat area: x acres (Riparian Scrub-Shrub + Grassland) = 149020
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Relative area of Riparian Scrub-Shrub: a divided by x = e
10.43/149.20 = 0.07
Relative area of Grassland: b divided by x = f
138.77/149.20 = 0.93

6/10/02

Comment
distance from Grassland to Rip. S/S = 393 m
will be ~95%
will be 0%
will be ~ 50 cm
no shrubs

Comment
Riparian S/S provides winter roost; distance is 0 meters
will be >20%
will be >1.5 m

DRAFT

DRAFT

DRAFT

DRAFT

0.93(0.00)x100 = 0.00
0.93(0.00)x100 = 0.00
NA
0.00
ESCAPE COVER
7.00
0.00
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WINTER ROOST
7.00
0.00

1.58
7.00
7.00
0.03
0.20
0.85
(Note: the EOA SIs are based on the SI graphs for the LRs)

FOOD
1.58
0.00

0.07(0.225)x100 = 1.58
0.07(1.00)x100 = 7.00
0.07(1.00)x100 = 7.00

Equivalent Optimum Area calculations (relative area x LRSI) x 100
Riparian Scrub-Shrub
FOOD2: (e x LRSI) x 100 =
ESCAPE COVER: (e x 1.0) x 100 =
WINTER ROOST: (e x 1.0) x 100 =
Grassland
FOOD2: (f x LRSI) x 100 =
ESCAPE COVER: (f x LRSI) x 100 =
WINTER ROOST: (f x NA) x 100 =

Riparian S/S
Grassland
Total:
EOA SI:
HSI = min of LR EOAs
Pre (TY0) HSI = 0.014
Post (TY5) HSI = 0.03
HUs = HSI x Acres of suitable habitat (149.20)
Pre (TY0) HUs = 4.03
Post (TY5) HUs = 4.476

6/10/02

DRAFT

DRAFT

Simonis Property - Yellow Warbler
Riparian Scrub-Shrub
V1 - % shrub cover (live)
V2 - ave. ht. of shrubs
V3 - % hydrophytic shrubs
HSI = (V1 x V2 x V3) ½
Pre (TY0) HSI = 0.46
Post (TY5) HSI = 0.62

DRAFT

Pre (TY0)
SI = 0.42
SI = 0.5
SI = 0.5

HUs = HSI x Acres of suitable habitat (10.43)
Pre (TY0) HUs = 3.597
Post (TY5) HUs = 6.467

Post (TY5)
SI = 0.8
SI = 0.6
SI = 0.8

Suitable Habitat Area: x acres (Riparian Scrub-Shrub) = 10.43

DRAFT

Comment
used Becker baseline as a guide; ~50% cover
used Becker as a guide; >1.5 m
used Becker as a guide; 80% cover
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Note: The Pre (TY0) Suitability Indices above are the average of two sets of transect data. An HSI calculation using this approach would equal
0.32. However, this was not how the Pre (TY0) HSI was calculated for the baseline HEP. Instead, an HSI was calculated for each transect and
then the two HSIs were averaged (0.46).

6/10/02

DRAFT

DRAFT

Pre (TY0)
SI = 0.5

Simonis Property – Canada Goose
V1 – Nesting Habitat

Pre (TY0)
SI = 0.3

DRAFT

Post (TY5)
SI = 0.6

Post (TY5)
SI = 0.9

DRAFT

Comment
No islands existed in TY0

Comment
in TY0, open water was >50 m away

TY5 Nesting Habitat Description: Stable islands will be now be present; islands will have a relatively low shoreline/area ratio; ground cover
will be at least 8 inches tall; Great Basin Rye and other herbaceous material will exist.
V3 – Foraging Habitat

TY5 Foraging Habitat Description: Suitable foraging areas will exist within 1 mile of nesting habitat; forage cover will be less than 4 inches
tall and greater than 1 acre in size; there will be less than 10 acres of foraging habitat per stream mile; foraging areas will occur within 25 meters
of open water.
HSI = V1 + V3
2
Pre (TY0) HSI = 0.4
Post (TY5) HSI = 0.75
HUs = HSI x Acres of suitable habitat (179.32)
Pre (TY0) HUs = 15.94
Post (TY5) HUs = 134.49
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Suitable Habitat Area: x acres (grassland & emergent wetland within 100 m of open water) = 179.32

6/10/02

DRAFT

DRAFT

DRAFT

LRSI = V1 x V2

WINTER COVER (Em. Wet)
V1 - % cover of persist. veg.
V2 - dist to winter food (agland)

LRSI = V3

REPRO (Grassland)
V3 – plowing/mowing frequency

Pre (TY0)
SI = 1.0

LRSI = 0.385

Pre (TY0)
SI = 0.385
SI = 1.0

LRSI = 1.0

Pre (TY0)
SI = 0.3

LRSI = 0.9

Post (TY5)
SI = 0.9

LRSI = 0.385

Post (TY5)
SI = 0.385
SI = 1.0

LRSI = 1.0

Post (TY5)
SI = 1.0

Adjacent agland continues to provide winter food within 200 m of grassland

Comment

Comment

Grassland substituted for Agland; pheasants that used Agland will use
grassland

Comment

DRAFT

WINTER FOOD (Grassland)
V1 - Food Type
LRSI = 1.0

Conley Lake Property - Ring-necked Pheasant

LRSI = V1
Relative Habitat Area calculations
Grassland: a acres = 61.99
Emergent Wetland: b acre = 99.08s

Total project area: 161.07 acres
Suitable Habitat Area: x acres (Grassland + Emergent Wetland) = 161.07
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NOTE: Major assumption change is that Grassland is suitable habitat – affects Repro and Winter Food life requisites

6/10/02

DRAFT

DRAFT

DRAFT

Relative area of Grassland: a divided by 161.07 = c
Relative area of Emergent Wetland: b divided by 161.07 = d

DRAFT

61.99/161.07 = 0.385
99.08/161.07 = 0.615

NA
0.00
0.615(0.385)x100 = 23.68
NA
0.00
WINTER COVER
0.00
23.68
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WINTER FOOD
34.65
0.00

38.50
23.68
34.65
0.49
0.79
0.67
(Note: the EOA SIs are based on the SI graphs for the LRs)

REPRO
38.50
0.00

0.385(1.00)x100 = 38.50
NA
0.00
0.385(0.90)x100 = 34.65

Equivalent Optimum Area calculations (relative area x LRSI) x 100
Grassland
REPRO: (c x 1.0) x 100 =
WINTER COVER: (c x NA) x 100 =
WINTER FOOD: (c x 0.3) x 100 =
Emergent Wetland
REPRO: (d x NA) x 100 =
WINTER COVER: (d x 0.385) x 100 =
WINTER FOOD: (d x NA) x 100 =

Grassland
Em. Wetland
Total:
EOA SI:
HSI = min of LR EOAs
Pre (TY0) HSI = 0.11
Post (TY5) HSI = 0.49
HUs = HSI x Acres of suitable habitat (161.07)
Pre (TY0) HUs = 17.70
Post (TY5) HUs = 78.92

6/10/02

DRAFT

DRAFT

FOOD2 (Grassland)
V3 – Distance to escape cover
V2 – Distance to roost cover
V1 – % cover of herbs

LRSI = Min of V1 or V2

FOOD1 (Agland)
V1 – Distance to escape cover
V2 – Distance to roost cover

NA

Pre (TY0)
NA
NA
NA

LRSI = 0.0

Pre (TY0)
SI = 0.0
SI = 0.0

Post (TY5)
SI = 0.0
SI = 1.0
SI = 0.0
SI = 0.6
SI = 0.0

LRSI = 0.0

Post (TY5)
SI = 0.0
SI = 0.0
SI = 0.38

NA

Post (TY5)
NA
NA

DRAFT

LRSI = (V1 x 0.75) x min of V2 or V3
Pre (TY0)
NA
NA
NA
NA
NA

LRSI = 0.0

DRAFT

ESCAPE (Grassland)
V5 – Dist to roost cover
V1 - % cover of herbs
V3 - % shrub cover (live & dead)
V2 – ave. ht. of herbs
V4 – ave. ht of shrubs
NA

Post (TY5)
NA

Conley Lake - California Quail

LRSI = V5 x max of (V1 x V2)1/2 or (V3 x V4)1/2

Pre (TY0)
NA
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WINTER ROOST

6/10/02

Comment
No Agland present
No Agland present

Comment
cover will be ~90%?

Same as agland to escape cover TY0
Same as agland to roost cover TY0

Comment

distance from Grassland to Riparian S/S (same as agland TY0)

will be ~95%
will be 0%
will be ~50 cm
No shrubs

Comment
no suitable cover types present

DRAFT

DRAFT

Relative Habitat Area calculations
Grassland: a acres = 61.99
Emergent Wetland: b acres = 99.08

DRAFT

Total project area: 161.07 acres
Suitable Habitat area: x acres (Grassland) = 61.99
Relative area of Grassland: a divided by x = c 61.99/61.99 = 1.0

DRAFT

1.0(0.00)x100 = 0.00
1.0(0.00)x100 = 0.00
NA
0.00
ESCAPE COVER
0.00
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WINTER ROOST
0.00
0.00
0.00
0.00
0.00
0.00
0.00
(Note: the EOA SIs are based on the SI graphs for the LRs.)

FOOD
0.00

Equivalent Optimum Area calculations (relative area x LRSI) x 100
Grassland
FOOD2: (c x LRSI) x 100 =
ESCAPE COVER: (c x LRSI) x 100 =
WINTER ROOST: (c x NA) x 100 = 0

Grassland
Total:
EOA SI:
HSI = min of LR EOAs
Pre (TY0) HSI = 0.0
Post (TY5) HSI = 0.0

HUs = HSI x Acres of suitable habitat (61.99)
Pre (TY0) HUs = 0
Post (TY5) HUs = 0
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Comment
No stable islands existed in TY0, but nesting takes place. TY5, no change from baseline

DRAFT

Post (TY5)
SI = 0.3

Comment
ideal foraging conditions in TY0. TY5, no change from baseline.

Conley Lake - Canada Goose
V1 – Nesting Habitat
Post (TY5)
SI = 1.0

Pre (TY0)
SI = 0.3

Pre (TY0)
V3 – Foraging Habitat SI = 1.0
HSI = V1 + V3
2
Pre (TY0) HSI = 0.65
Post (TY5) HSI = 0.65
HUs = HSI x Acres of suitable habitat (14.95)
Pre (TY0) HUs = 9.72
Post (TY5) HUs = 9.72
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Suitable Habitat Area: x acres (grassland & emergent wetland within 100 m of open water)
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REPRO (Agland)
V3 – plowing/mowing frequency

LRSI = (V1 x V2) 1/2

REPRO (Rip S/S)
V1 – % herb cover
V2 – ave. ht of herbs

Pre (TY0)
SI =0.20

Pre (TY0)
NA

LRSI = 0.51

Pre (TY0)
SI = 0.63
SI = 0.41

LRSI = 1.0

Post (TY5)
Comment
SI = 1.0 TY0, grazing substituted for mowing on pastureland- no grazing TY5

Post (TY5)
NA

LRSI =0.51

Post (TY5)
SI = 0.63
SI = 0.41

DRAFT

REPRO (Grassland)
V3 – plowing/mowing frequency

LRSI = 0.20

Post (TY5)
SI = 0.71
SI = 0.96

DRAFT

LRSI = V3

Pre (TY0)
SI = 0.71
SI = 0.96

LRSI = 0.68

Becker Property - Ring-necked Pheasant

WINTER COVER (Rip S/S)
V1 - % cover of persist. veg.
V2 - dist to winter food (agland)

LRSI = 0.68

Post (TY5)
Comment
SI = 1.0 ~50%
SI = 1.0 ~59 m

Comment

LRSI = V1 x V2

Pre (TY0)
SI = 0.015
SI = 1.0

LRSI = 1.0

Comment
~24%
~234 m

Comment
Agland was used in baseline but it was not present; not present at TY5

Assumed to be the same as baseline
Assumed to be the same as baseline

WINTER COVER (Em. Wet.)
V1 - % cover of persist. veg.
V2 - dist to winter food (agland)

LRSI = 0.015
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LRSI = V1 x V2
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Pre (TY0)
SI = 0.3
LRSI = 0.3

Post (TY5)
SI = 0.3

DRAFT

WINTER FOOD (Rip S/S)
V1 – Food Type
LRSI = 0.3

Post (TY5)
SI = 0.3

DRAFT

LRSI = V1

Pre (TY0)
SI = 0.3
LRSI = 0.3

DRAFT

WINTER FOOD (Grassland)
V1 – Food Type
LRSI = 0.3

DRAFT

LRSI = V1
Relative Habitat Area calculations
Emergent Wetland: a acres = 39.416
Riparian Scrub-Shrub: b acres = 18.53
Grassland: c acres = 16.6

Comment

Comment
Grassland assumed to be suitable habitat

Total project area: 74.5 acres
Suitable Habitat area: x acres (Emergent Wetland + Riparian Scrub-Shrub + Grassland) = 74.5
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39.416/74.5 = 0.529
18.53/74.5 = 0.249
16.60/74.5 = 0.223

NOTE: Major assumption change is that Grassland is suitable habitat – affects Repro and Winter Food life requisites
Relative area of Emergent Wetland: a divided by x = d
Relative area of Riparian Scrub-Shrub: b divided by x = e
Relative area of Grassland: c divided by x = f
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Emergent Wetland
REPRO: (d x NA) x 100 =
WINTER COVER: (d x LRSI) x 100 =
WINTER FOOD: (d x NA) x 100 =
0.249(0.51)x100 = 12.70
0.249(0.68)x100 = 16.93
0.249(0.30)x100 = 7.47

NA
0.00
0.529(1.0)x100 = 52.9
NA
0.00

Equivalent Optimum Area calculations (relative area x LRSI) x 100

Riparian Scrub-Shrub
REPRO: (e x LRSI) x 100 =
WINTER COVER: (e x LRSI) x 100 =
WINTER FOOD: (e x 0.3) x 100 =
0.223(1.00)x100 = 22.3
NA
0.00
0.223(0.30)x100 = 6.69
WINTER COVER
52.90
16.93
0.00
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WINTER FOOD
0.00
7.47
6.69
35.00
69.83
14.16
0.43
1.00
0.28
(Note: the EOA SIs are based on the SI graphs for the LRs)

REPRO
0.00
12.70
22.30

Grassland
REPRO: (f x 1.0) x 100 =
WINTER COVER: (f x NA) x 100 =
WINTER FOOD: (f x 0.3) x 100 =
Em. Wetland
Riparian S/S
Grassland
Total:
EOA SI:
HSI = min of LR EOAs
Pre (TY0) HSI = 0.27
Post (TY5) HSI = 0.28
HUs = HSI x Acres of suitable habitat (74.5)
Pre (TY0) HUs = 20.12
Post (TY5) HUs = 20.86
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Comment
Agland not present in TY0 or TY5

DRAFT

Post (TY5)
NA

Assumed same as baseline
Assumed same as baseline
~ 32.5%

DRAFT

Pre (TY0)
NA
Post (TY5)
SI = 1.0
SI = 1.0
SI = 1.0

Becker Property - California Quail
FOOD1 (Agland)

Pre (TY0)
SI = 1.0
SI = 1.0
SI = 0.76

Pre (TY0)
SI = 0
SI = 1.0
SI = 0.96

LRSI = 0.0

Post (TY5)
SI = 0.0
SI = 1.0
SI = 0.96

~ 32.5%
~ 55 %
Assumed same as baseline
Assumed same as baseline

Comment

~ 76 %

~ 168 m
~ 168 m

Comment

Comment

FOOD2 (Rip S/S)
V3 – Distance to escape cover
V2 – Distance to roost cover
V1 - % cover of herbs

FOOD2 (Grassland)
V3 – Distance to escape cover
V2 – Distance to roost cover
V1 - % cover of herbs

LRSI = 0

Post (TY5)
SI = 1.0
SI = 0.64
SI = 1.0
SI = 0.34
SI = 1.0

LRSI = 0.75

LRSI = (V1 x 0.75) x min of V2 or V3

Pre (TY0)
SI = 1.0
SI = 0.63
SI = 1.0
SI = 0.34
SI = 1.0

LRSI = 1.0

LRSI = (V1 x 0.75) x min of V2 or V3 LRSI = 0.57

ESCAPE COVER (Rip S/S)
V5 – Distance to roost cover
V1 - % cover of herbs
V3 - % shrub cover (live & dead)
V2 – ave. ht. of herbs
V4 – ave. ht of shrubs

LRSI = 1.0
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LRSI = V5 x max of (V1 x V2)1/2 or (V3 x V4)1/2
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Pre (TY0)
SI = 1.0
SI = 1.0
SI = 0
SI = 0
SI = 0
LRSI = 0.82

Post (TY5)
SI = 1.0
SI = 1.0
SI = 0.0
SI = 0.68
SI = 0.0
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ESCAPE COVER (Grassland)
V5 – Dist to roost cover
V1 - % cover of herbs
V3 - % shrub cover (live & dead)
V2 – ave. ht. of herbs
V4 – ave. ht of shrubs
LSRI = 0

Post (TY5)
SI = 1.0
SI = 1.0
SI = 1.0

DRAFT

LRSI = V5 x max of (V1 x V2)1/2 or (V3 x V4)1/2
Pre (TY0)
SI = 1.0
SI = 1.0
SI = 1.0

LRSI = 1.0

DRAFT

WINTER ROOST (Rip S/S)
V3 – dist to escape cover
V1 - % shrub cover
V2 – ave. shrub ht. (live & dead)
LRSI = 1.0

DRAFT

LRSI = (V1 x V2)½ x V3
Relative Habitat Area calculations
Emergent Wetland: a acres = 39.416
Riparian Scrub-Shrub: b acres = 18.53
Grassland: c acres = 16.60

Total project area: 74.5 acres
Suitable Habitat area: x acres (Riparian Scrub-Shrub + Grassland) = 35.13

79

Relative area of Riparian Scrub-Shrub: b divided by x = d
18.53/35.13 = 0.527
Relative area of Grassland: c divided by x = e
16.60/35.13 = 0.473
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Comment
Assumed same as baseline
Assumed same as baseline
no shrubs
~ 50 cm
no shrubs

Comment
~ 55 %
Assumed same as baseline
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DRAFT

DRAFT
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Equivalent Optimum Area calculations (relative area x LRSI) x 100
0.527(0.75)x100 = 39.53
0.527(1.00)x100 = 52.70
0.527(1.00)x100 = 52.70

91.49
1.00

ESCAPE COVER
52.70
38.79

Riparian Scrub-Shrub
FOOD2: (d x LRSI) x 100 =
ESCAPE COVER: (d x LRSI) x 100 =
WINTER ROOST: (d x LRSI) x 100 =

FOOD
39.53
0.00

0.473(0.00)x100 = 0.00
0.473(0.82)x100 = 38.79
NA
0.00

Riparian S/S
Grassland
39.53
0.99
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Grassland
FOOD2: (e x LRSI) x 100 =
ESCAPE COVER: (e x LRSI) x 100 =
WINTER ROOST: (e x NA) x 100 =

Total:
EOA SI:
HSI = min of LR EOAs
Pre (TY0) HSI = 0.75
Post (TY5) HSI = 0.99
HUs = HSI x Acres of suitable habitat (35.13)
Pre (TY0) HUs = 26.35
Post (TY5) HUs = 34.78

Note: the EOA SIs are based on the SI graphs for the LRs
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WINTER ROOST
52.70
0.00
52.70
1.00
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Becker Property - Yellow Warbler
RSS1
V1 - % shrub cover (live)
V2 - ave. ht. of shrubs
V3 - % hydrophytic shrubs
HSI = (V1 x V2 x V3) 1/2
Pre (TY0) HSI = 0.81
Post (TY5) HSI = 0.81

DRAFT

Pre (TY0)
SI = 0.69
SI = 1.0
SI = 1.0

HUs = HSI x Acres of suitable habitat (18.53)
Pre (TY0) HUs = 15.0
Post (TY5) HUs = 15.0

Post (TY5)
SI = 0.69
SI = 1.00
SI = 1.00

Suitable Habitat Area: x acres (Riparian Scrub-Shrub) = 18.53

DRAFT

Comment
Assume no change from baseline
Assume no change from baseline
Assume no change from baseline
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Note: The Pre (TY0) Suitability Indices above are the average of two sets of transect data. An HSI calculation using this approach would equal
0.83. However, this was not how the Pre(TY0) HSI was calculated for the baseline HEP. Instead, an HSI was calculated for each transect and
then the two HSIs were averaged (0.81).
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Pre (TY0)
SI = 0.1

Becker Property – Canada Goose

V1 – Nesting Habitat

________
Pre (TY0)
V3 – Foraging Habitat SI = 0.5
in TY5.
HSI = V1 + V3
2
Pre (TY0) HSI = 0.3
Post (TY5) HSI = 0.3

Comment
No stable islands present. Little nesting takes place in TY0. Assume no change from
baseline in TY5.

DRAFT

Post (TY5)
SI = 0.10

Comment
<50 m to open water during seasonal flooding in TY0. Assume no change from baseline

DRAFT

Post (TY5)
SI = 0.50

HUs = HSI x Acres of suitable habitat (10.867)
Pre (TY0) HUs = 3.26
Post (TY5) HUs = 3.26
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Suitable Habitat Area: x acres (grassland and emergent wetland within 100 m of open water)
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APPENDIX B: HSI MODELS FOR SELECTED TARGET SPECIES FOR
THE LADD MARSH WILDLIFE AREA ADDITIONS HEP AND FUTURE
HEP PROJECTION ANALYSES
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Canada Goose Model
From
Wildlife Impact Assessment
John Day Project, Oregon and Washington (see Page 36)
Rasmussen and Wright 1991
This model is a modification of the Canada goose model developed by Dave Lockman et al. for the
evaluation of Canada goose nesting and brooding habitat on the Snake River at Palisades Reservoir. This
modification was developed by Patrick Wright, Larry Rasmussen, and Jim Bottorff of the Portland Field
Station, Fish and Wildlife Service and The Dalles, John Day, and McNary wildlife loss assessment HEP
team members for use in describing the quality of nesting and brooding habitats in the vicinity of these
projects.

Nesting Habitat
Islands (V1)
Stable islands present; islands have relative high shoreline/area ratio;
cover indicative of stability; ground cover on portions of island 4”- 8” high.

SI Value
0.8-1.0

Stable islands present; relatively low shoreline/area ratio; cover on island <4” or >8”.

0.5-0.7

No stable islands, or islands with limited or no cover.
0.0-0.4
Brood Rearing Habitat
Late April – July
Foraging Area (V3)
Distance from nesting areas to foraging zones < 1 mile (preferable within site
of the nesting area); forage <4” tall and > one acre in size; foraging zones total
>10 acres per mile of river; access to foraging zone within 25 meters of open
water and not precluded by physical obstruction or dense vegetation (predator cover).

SI Value
0.7-1.0

Distance from nesting areas to foraging zones >1 and <2 miles; forage <4” tall and
> one acre in size, foraging zones total 5 to 10 acres per mile of river; >25 meters
but <50 meters from open water (escape cover).

0.4 – 0.6

As above except foraging zone >2 miles from nesting areas and >50 meters from

open water (escape cover).
0.0-0.3

Model Equation
HSI = V1 + V3
2
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APPENDIX C: PARTIAL LIST OF LADD MARSH WILDLIFE AREA
NATIVE PLANTS
Grasses, Grass-like, and Forbs
Basin Wildrye, Giant Wildrye
Bluebunch Wheatgrass
Common Camas
Three Square Bulrush
Hardstem Bulrush
Lemmon’s Alkali-grass
Tufted Hairgrass
Columbia Sedge
Awned Sedge
Inland Sedge
Nebraska Sedge
Dry Sedge
Sawbeak Sedge
Common Spikerush
Common Horsetail
Smooth Scouring-rush
Arrow-grass
Missouri Iris

Elymus cinereus
Agropyron spicatum
Camassia quamash
Scirpus americanus
Scirpus acutus
Puccinellia lemmonii
Deschampsia cespitosa
Carex aperta
Carex atherodes
Carex interior
Carex nebrascensis
Carex siccata
Carex stipata
Eleocharis palustris
Equisetum arvense
Equisetum laevigatum
Triglochin maritimum
Iris missouriensis

Trees and Shrubs
Thinleaf Alder, Mountain Alder
White Alder
Red-osier Dogwood
Peachleaf Willow
Coyote Willow, Sandbar Willow
Arroyo Willow
Rigid Willow
Black Cottonwood
Nootka Rose
Wood’s Rose
Black Hawthorne, Douglas Hawthorne
Blue Elderberry
Common Chokecherry
Common Snowberry
American Plum
Gray Rabbitbrush
Greasewood
Golden Currant
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Alnus incana
Alnus rhombifolia
Cornus stolonifera
Salix amydaloides
Salix exigua
Salix lasiolepis
Salix rigida
Populus trichocarpa
Rosa nutkana
Rosa woodsii
Crataegus douglasii
Sambucus cerulea
Prunus virginiana
Symphoricarpos albus
Prunus americana
Chrysothamnus nauseosus
Sarcobatus vermiculatus
Ribes aureum
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APPENDIX D: UNION COUNTY NOXIOUS WEEDS
Common Name

Scientific Name

Common Name

Scientific Name

Scotch broom
Cytisus scoparius
jointed goatgrass
Aegilops cylindrica
musk thistle
Carduus nutans
diffuse knapweed
Centaurea diffusa
tansy ragwort
Senecio jacobaea
cereal rye
Secale cereale
velvetleaf
Abutilon theophrasti
Scotch thistle
Onopordum acanthium
meadow knapweed
Centaurea pratensis
quackgrass
Agropyron repens
spotted knapweed
Centaurea maculosa
kochia
Kochia scoparia
leafy spurge
Euphorbia esula
wild oat
Avena fatua
Dyer’s woad
Isatis tinctoria
horsetail rush
Equisetum arvense
Russian knapweed
Cantaurea repens
poison hemlock
Conium maculatum
hoary cress (white top)
Cardaria draba
western waterhemlock
Cicuta douglasii
buffalo burr
Solanum rostratum
morning glory
Convolvulus sepium
Canada thistle
Cirsium arvense
Russian thistle
Salsola tenuifolia
catchweed bedstraw
Galium aparline
yellow starthistle
Centaurea soltitalis
Dalmatian toadflax
Linaria dalmatica
common bugloss*
Anchusa officianalis
puncture vine
Tribulus terrestris
sulfur sinquefoil*
Potetilla recta
Source: Union County Weed Control
* Will be added to the list when revised in January 2002
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APPENDIX E: WILDLIFE SPECIES PRESENT* IN THE LADD MARSH
WILDLIFE AREA ADDITIONS MITIGATION PROJECT AREA
Mammals
Common Name
Rocky Mountain elk
Mule deer
Whitetail deer
Black bear
Bobcat
Raccoon
Beaver
Muskrat
River otter
Coyote
Badger
Red fox
Yellow-bellied
marmot
Porcupine
Striped skunk
Belding’s ground
squirrel
Western red squirrel
Cottontail rabbit
Blacktailed jackrabbit
Longtailed weasel

Scientific Name
Cervus elaphus
Odocoileus hemionus
Odocoileus
virginianus
Ursus americanus
Lynx rufus
Procyon lotor
Castor canadensis
Ondatra zibethicus
Lutra canadensis
Canis latrans
Taxidea taxus
Vulpes vulpes
Marmota flaviventris

Common Name
Ermine
Mink
Townsend’s big-eared
bat
Pallid bat
Western pipistrelle
Long-eared myotis
Long-legged myotis
California myotis
Small-footed myotis
Yuma myotis
Little brown bat
Least chipmunk
Fox squirrel

Erithizon dorsatum

Columbian ground
squirrel
Mephitis mephitis
Bushy-tailed woodrat
Spermophilus beldingi Deer mouse
Tamiasciurus
hudsonicus
Sylvilagus nuttallii
Lepus californicus
Mustela frenata

House mouse

Scientific Name
Mustela erminea
Mustela vison
Plecotus townsendii
Antrozous pallidus
Pipistrellus hesperus
Myotis evotis
Myotis volans
Myotis californicus
Myotis ciliolabrum
Myotis yumanensis
Myotis lucifugus
Tamias minimus
Sciurus niger
Spermophilus
columbianus
Neotoma cinerea
Peromyscus
maniculatus
Mus musculus

Long-tailed vole
Montane vole
Northern pocket
gopher

Microtus longicaudus
Microtus montanus
Thomomys talpoides

Reptiles and Amphibians
Common Name
Scientific Name
Painted turtle
Chrysemys picta

Common Name
Gopher snake

Western fence lizard

Common garter snake

Scientific Name
Pituophis
melanoleucus
Thamnophis sirtalis

Western skink

Sceloporus
occidentalis
Eumeces skiltonianus

Racer
Western rattlesnake

Coluber constrictor
Crotalus viridis

Birds
Common Name

Scientific Name
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Western terrestrial
garter snake
Pacific chorus frog
Bullfrog
Spotted frog

Thamnophis elegans

Common Name

Scientific Name
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Pseudacris regilla
Rana catesbeiana
Rana pretiosa
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Common Name
Horned grebe
Eared grebe
Western grebe
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Common Name
Ring-necked pheasant
Chukar
Hungarian partridge

Scientific Name
Phasianus colchicus
Alectoris chukar
Perdix perdix

Sandhill crane
Virginia rail

Grus canadensis
Rallus limicola

Great blue heron
Trumpeter swan
Tundra swan

Scientific Name
Podiceps auritus
Podiceps nigricollis
Aechmophorus
occidentalis
Podilymbus podiceps
Pelecanus
erythrorhynchos
Ardea herodias
Cygnus buccinator
Cygnus columbianus

Sora
American coot
American avocet

Canada goose
Snow goose
Ross’ goose
White-fronted goose
Mallard
Gadwall
American pintail
Green-winged teal
Blue-winged teal

Branta canadensis
Chen caerulescens
Chen rossii
Anser albifrons
Anas platyrhynchos
Anas strepera
Anas acuta
Anas crecca
Anas discors

Killdeer
Common snipe
Long-billed curlew
Greater yellowlegs
Lesser yellowlegs
Spotted sandpiper
Wilson’s phalarope
Red-necked phalarope
Long-billed dowitcher

Cinnamon teal
Northern shoveler
American wigeon
Wood duck
Redhead
Canvasback
Ring-necked duck
Lesser scaup
Common goldeneye
Barrow’s goldeneye
Bufflehead
Ruddy duck
Hooded merganser
Common merganser
Turkey vulture
Northern goshawk
Sharp-shinned hawk
Cooper’s hawk

Anas cyanoptera
Anas clypeata
Anas americana
Aix sponsa
Aythya americana
Ayhtya valisineria
Aythya collaris
Aythya affinis
Bucephala clangula
Bucephala islandica
Bucephala albeola
Oxyura jamaicensis
Lophodytes cucullatus
Mergus merganser
Cathartes aura
Accipiter gentilis
Accipiter striatus
Accipiter cooperii

Red-tailed hawk

Buteo jamaicensis

Swainson’s hawk
Rough-legged hawk

Buteo swainsoni
Buteo lagopus

Golden eagle
Bald eagle

Aquila chrysaetos
Haliaeetus

California gull
Ring-billed gull
Bonaparte’s gull
Black tern
Rock dove
Mourning dove
Barn owl
Great horned owl
Western screech owl
Snowy owl
Northern pygmy owl
Burrowing owl
Long-eared owl
Short-eared owl
Saw-whet owl
Common nighthawk
Vaux’s swift
Black-chinned
hummingbird
Broad-tailed
hummingbird
Rufous hummingbird
Calliope
hummingbird
Belted kingfisher
Northern flicker

Porzana carolina
Fulica americana
Recurvirostra
americana
Charadrius vociferus
Gallinago gallinago
Numenius americanus
Tringa melanoleuca
Tringa flavipes
Actitis macularia
Phalaropus tricolor
Phalaropus lobatus
Limnodromus
scolopaceus
Larus californicus
Larus delawarensis
Larus philadelphia
Chlidonias niger
Columba livia
Zenaida macroura
Tyto alba
Bubo virginianus
Otus kennicottii
Nyctea scandiaca
Glaucidium gnoma
Athene cunicularia
Asio otus
Asio flammeus
Aegolius acadicus
Chordeiles minor
Chaetura vauxi
Archilochus alexandri

Pied-billed grebe
White pelican
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Selasphorus
platycercus
Selasphorus rufus
Stellula calliope
Ceryle alcyon
Colaptes auratus
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Common Name
Northern harrier
Osprey
Prairie falcon
Peregrine falcon
Merlin
American kestrel
Blue grouse
Ruffed grouse
California quail
Violet-green swallow

DRAFT

Scientific Name
leucocephalus
Circus cyaneus
Pandion haliaetus
Falco mexicanus
Falco peregrinus
Falco columbarius
Falco sparvarius
Dengragopus
obscurus
Bonasa umbellus

Tree swallow
Bank Swallow

Callipepla californica
Tachycineta
thalassina
Tachycineta bicolor
Riparia riparia

Rough-winged
swallow
Barn swallow
Cliff swallow

Stelgidopteryx
serripennis
Hirundo rustica
Hirundo pyrrhonota

Gray jay
Steller’s jay
Black-billed magpie
Common raven
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Common Name

Scientific Name

Lewis’ woodpecker
Hairy woodpecker
Downy woodpecker
Eastern kingbird
Western kingbird
Say’s phoebe
Willow flycatcher

Melanerpes lewis
Picoides villosus
Picoides pubescens
Tyrannus tyrannus
Tyrannus verticalis
Sayornis saya
Empidonax traillii

Dusky flycatcher

Empidonax
oberholseri
Contopus sordidulus
Eremophila alpestris

Western wood pewee
Horned lark
Warbling vireo
Orange-crowned
warbler
Nashville warbler

Yellow warbler
Yellow-rumped
warbler
Perisoreus canadensis Common yellowthroat
Cyanocitta stelleri
Yellow-breasted chat
Pica pica
Wilson’s warbler
Corvus corax
Bobolink

Vireo gilvus
Vermivora celata
Vermivora ruficapilla
Dedroica petechia
Dendroica coronata

Western meadowlark

Geothlypis trichas
Icteria virens
Wilsonia pusilla
Dolichonyx
oryzivorus
Sturnella neglecta

Parus gambeli
Sitta carolinensis

Yellow-headed
blackbird
Red-winged blackbird
Bullock’s oriole

Xanthocephalus
xanthocephalus
Agelaius phoeniceus
Icterus bullockii

Sitta canadensis

Brewer’s blackbird

Brown creeper

Certhia americana

House wren

Troglodytes aedon

Winter wren

Troglodytes
troglodytes
Thryomanes bewickii

Brown-headed
cowbird
Black-headed
grosbeak
Lazuli bunting

Euphagus
cyanocephalus
Molothrus ater

Common crow
Black-capped
chickadee
Mountain chickadee
White-breasted
nuthatch
Red-breasted nuthatch

Bewick’s wren
Marsh wren
Gray catbird
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Corvus
brachyrhynchos
Parus atricapillus

Cistohorus palustris
Dumetella
carolinensis

Evening grosbeak
Cassin’s finch
House finch
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Pheucticus
melanocephalus
Passerina amoena
Coccothraustes
vespertinus
Carpodacus cassinii
Carpodacus
mexicanus
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Common Name
American robin

Scientific Name
Turdus migratorius

Varied thrush
Hermit thrush
Western bluebird
Mountain bluebird
Townsend’s solitaire

Ixoreus naevius
Catharus guttatus
Sialia mexicana
Sialia curricoides
Myadestes townsendi

Common Name
Gray-crowned rosy
finch
Common redpoll
Pine siskin
American goldfinch
Spotted towhee
Savannah sparrow

Golden-crowned
kinglet
Ruby-crowned kinglet

Regulus satrapa

Vesper sparrow

Regulus calendula

Lark sparrow

Bohemian waxwing
Cedar waxwing

Bombycilla garrulus
Bombycilla cedrorum

Northern shrike
Eurasian starling

Lanius excubitor
Sturnus vulgaris

House sparrow

Passer domesticus

Western tanager

Piranga rubra

Dark-eyed junco
American tree
sparrow
Chipping sparrow
White-crowned
sparrow
Golden-crowned
sparrow
Song sparrow

Scientific Name
Leucosticte
tephrocotis
Carduelis flammea
Carduelis pinus
Carduelis tristis
Pipilo maculatus
Passerculus
sandwichensis
Pooecetes gramineus
Chondestes
grammacus
Pipilo maculatus
Spizella arborea
Spizella passerina
Zonotrichia
leucophrys
Zonotrichia
atricapilla
Melospiza melodia

* This is not a definitive list but includes species found in the Ladd Marsh Wildlife Area and vicinity and
that may use the project area.
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APPENDIX F: FISH SPECIES PRESENTa IN THE LADD MARSH
WILDLIFE AREA ADDITIONS MITIGATION PROJECT AREA
Native

Scientific Name

Spring Chinook Salmonb
Steelheadb
Bull Troutb
Rainbow Trout
Sculpin (several)
Northern Pikeminnow
Chiselmouth
Peamouth
Dace
Redside Shiner
Suckers

Oncorhynchus tshawytscha
Oncorhynchus mykiss
Salvelinus confluentus
Oncorhynchus mykiss
Cottus spp.
Ptychocheilus oregonensis
Acrocheilus alutaceus
Mylocheilus caurinus
Rhinichthys spp.
Richarsonius balteatus
Catostomus spp.

Introduced

Scientific Name

Carp
Crappie
Largemouth Bass
Brown Bullhead

Cyprinus carpio
Poxomis spp.
Micropterus salmoides
Ameiurus nebulosus

a

This is not a definitive list but includes species that use nearby streams and may be found in the project
area.
b

Federally listed as Threatened.

6/10/02

119

