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PREFACE

This Biological Assessment was prepared in compliance with Section 7 of the Endangered Species
Act to address potential effects to fishery resources from implementation of the South/North Light
Rail Transit project. This project would include construction of bridges over both the Columbia and
Willamette rivers. Because the fish species of concern and bridge design options vary between the
two river crossings, this document has been divided into two sub-documents. Section 1 addresses
the Columbia River crossing and Section 2, the Willamette River crossing. Both sub-documents
include a project description, documentation of existing natural resources in the analysis area, an
assessment of potential project-related effects to the fish species of concern, and recommended
performance standards and conservation measures. ’

Section 7 of the Endangered Species Act of 1973, as amended, requires federal agencies to ensure
that their actions do not jeopardize endangered or threatened species or their critical habitats. To
initiate review of this proposed action, Metro (designated representative of the Federal Transit
Administration) requested a list of endangered and threatened species and species proposed for
listing from the National Marine Fisheries Service (NMFS). This Biological Assessment (BA)
describes how the proposed action would affect these species. If it is determined that one or more of
the listed species is likely to be harmed (or benefitted) by the project, then Metro/FTA may be
required to enter formal consultation with NMFS to ensure that actions will conserve the species and
critical habitat. This BA concludes that implementation of the proposed action, with the
conservation measures proposed in the BA, would affect, but is not likely to adversely affect, the
listed or candidate species in the Columbia and Willamette Rivers. Following publication of the
Draft Environmental Impact Statement and selection of a preferred Light Rail Transit alternative
(including a South Willamette River crossing alternative and possibly a Columbia River crossing
alternative) bridge/crossing designs would be further refined. Additional impacts analysis may be
required at that time to ensure that the preferred alternative would not likely adversely affect these
species.

ACRONYMS

BA = Biological Assessment

BMPs = Best Management Practices

BPA = Bonneville Power Administration

ESA = Endangered Species Act

ESU =  Evolutionary Significant Unit

LRT = Light Rail Transit

NMFS = National Marine Fisheries Service

ODFW = Oregon Department of Fish and Wildlife
ODOT = Oregon Department of Transportation

PIT = Passive Integrated Transponder

TES = Threatened, Endangered and Sensitive Species
USFWS = United States Fish and Wildlife Services
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1. COLUMBIA RIVER CROSSING
1.1 Introduction

This Biological Assessment (BA) 1s prepared in compliance with Section 7 of the Endangered
Species Act of 1973. Metro and the Tri-County Metropolitan Transportation District of Oregon (Tri-
Met) propose to construct a Light Rail Transit (LRT) system connecting the Portland, Oregon and
Vancouver, Washington metropolitan areas (Figure 1-1). The proposed project would require the
construction of bridges over the Columbia River, North Portland Harbor, the Columbia Slough, and
Willamette River, as well as several tributary streams. This BA has been prepared to address
potential project-related impacts associated with the Columbia, North Portland Harbor, and
Willamette River crossings. The Willamette River Crossing is discussed in Section 2 of this
document.

The proposed LRT bridge over the Columbia River would be constructed approximately 100 feet
west (downstream) of the existing southbound bridge for Interstate 5 (river mile 106.5). The
proposed North Portland Harbor crossing would be constructed approximately 50 feet west of the
existing Interstate 5 bridge between Hayden Island and the south shore of the harbor (Figure 1-1 and
1-2).

Metro requested information on potentially occurring threatened, endangered, and sensitive (TES)
species from the U.S. Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service
(NMFS). Replies indicated that the Snake River spring/summer and fall chinook salmon
(Oncorhynchus tshawytscha) and the Snake River sockeye salmon (Oncorhynchus nerka) are known
to be present in the project area (NMFS 1996a, 1996b; USFWS 1996) (Appendix B). NMFS has
designated critical habitat for Snake River threatened and endangered salmon that includes the
project area (NMFS 1994). The mainstream Columbia is a passage corridor for juvenile and adult
Snake River sockeye salmon, Snake River spring/summer chinook salmon, and Snake River fall
chinook salmon. '

Four evolutionary significant units (ESUs) of steelhead (Oncorhynchus mykiss) that are federally
listed or are proposed or candidates for listing occur in the project area as well (NMFS 1996b, 1997).
These ESUs include the Upper Columbia River (endangered), Snake River Basin (threatened),
Lower Columbia River (proposed threatened), and Middle Columbia River (candidate).

This BA has been prepared for the NMFS and addresses the potential impacts of the project to
anadromous endangered Snake River chinook, sockeye salmon, and four steelhead ESUs. One
additional federal candidate species addressed in this BA is the chum salmon (Oncorhynchus keta).
Green sturgeon (Acipenser medirostris), white sturgeon (4. transmontanus), and Pacific lamprey
(Lampetra tridentata) are all categorized as species of concern by the USFWS and occur in the
project area (USFWS 1996).

The analysis in this BA and corresponding conservation measures for sockeye, steelhead and
chinook in this BA should provide benefits to the additional candidate Species of Concern. A more
thorough analysis may be warranted if any of these species become protected under the Endangered
Species Act.

November, 1997 South/North Biological Assessment for Threatened, 1
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1.1.1 Project Description

The South/North Transit Corridor (Corridor) is a proposed bi-state light rail line between the
Clackamas Regional Center area in Oregon and the Clark College/Veterans Administration Medical
Center area in Vancouver, Washington (Figure 1-1). As part of this project, a new bridge crossing
the Columbia River has been proposed. Three alternatives were considered for this crossing: a bored
tunnel alignment and two alternative bridge alignments. Preliminary evaluation by the South/North
Steering Group indicated that the bored tunnel alignment under the Columbia River was not feasible.
One bridge alternative was eliminated from further study due to conflict with the Pearson Airpark
flight path, visual impact in downtown Vancouver, and the inability of this option to serve the major
redevelopment site in downtown Vancouver. Specifics of the options narrowing process are
included in the South/North Corridor Study Tier I Final Report (Metro 1994).

The third alternative has been carried forward. This bridge would be located approximately 100 feet
west of the existing southbound bridge for Interstate 5. Two alternative bridge design options are
being considered: a concrete segmental bridge and a bow string arch bridge. Both bridge designs
would require a low-level movable span over the Columbia River that would match the elevation of
- the existing Interstate 5 bridge to maintain existing navigational clearances. The movable span
would cross the main navigation channel using either a double-leaf bascule (concrete segmental
type) or a lift-span superstructure (bow string arch type). Pier foundation layout in the Columbia
River from the south bank to the north bank could be as follows: 260 feet - 540 feet - 270 feet - 540
feet - 540 feet - 280 feet - 320 feet. The navigational passage would be at the 280 feet - 320 feet
span. The bridge could be a cast-in-place concrete segmental structure with cast-in-place columns
and foundations. The foundations would be supported on eight 8-foot diameter drilled shafts. All
foundations would be approximately 54 x 56 feet. Drilled shaft pilings are estimated to be 100 feet
long. Columns would support the deck and be built upon the foundation. Columns would be twin-
wall piers, 6 x 20 feet. It is assumed that the seven twin-wall piers would be constructed with cast-
in-place methods using slip forms (Appendix C). It should be noted that the project is still at the
conceptual engineering stage and that the specific design could change to accommodate future
environmental and/or engineering design criteria.

The bridge design for the North Portland Harbor Crossing would be a concrete segmental bridge
with a similar design to that proposed for the Columbia River. It would, however, not include a
moveable span for navigation clearance. There would likely be five foundations located in North
Portland Harbor that would be constructed in line with the existing I-5 bridge pier foundations.

1.1.2 Site Description

The project is situated in the Columbia River basin in northwestern Oregon. It is located in the
Lower Columbia River Hydrologic Unit (HU) (No.17090012) and in the Lower Willamette River
HU (No. 17480001) as defined by the U.S. Geological Survey. The Columbia River drains an area
of approximately 259,000 square miles and is 1,210 miles long.

The analysis area is specific to the project site and adjacent areas that may be affected by the project.
The land within the analysis area is almost exclusively in private ownership, with the exception of
the river itself. The area is located within Sections 34 and 39, of Township 2N, Range 1E.

2 : South/North Biological Assessment for Threatened, November, 1997
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The lower Columbia River (between Bonneville Dam and Portland) is located in broad lowlands and
terraces. On the Oregon side of the river, the latter are particularly important, both as agricultural
lands and as the site for the northeastern extension of metropolitan Portland.

Average annual discharge at Bonneville Dam is 183,300 cubic feet per second (cfs) (BPA 1995).
Average river discharge during spring and summer is seldom less than 75,000 cfs at Bonneville Dam
(Parsley and Beckman 1994).

1.2 Regulations and Guidelines

In April 1992, NMFS listed spring, summer, and fall stocks of Snake River chinook salmon as a
federally threatened species (NMFS 1992). Spring and summer chinook were combined into a
single ESU. In August 1994, these species were reclassified as endangered (59 FR 42529; NMFS
1994). The Snake River sockeye salmon was listed as endangered by NMFS in November 1991
(NMFS 1991). In August 1996, NMFS issued a proposed listing of ten ESUs of steelhead as either
threatened or endangered (NMFS 1996¢). Individuals from four of these ESUs migrate through the
project area. In August 1997, NMFS listed the Upper Columbia River ESU as endangered and the
Snake River Basin ESU as threatened. A decision on the proposal to list the Lower Columbia River
ESU as threatened was deferred six months until additional information could be reviewed (NMFS
1997). The fourth steelhead ESU that occurs in the project area, the Middle Columbia River ESU, is
currently a candidate species (NMFS 1996b). '

1.2.1 Critical Habitat

Critical habitat for the proposed steelhead ESUs has not yet been designated. Critical habitat for the
spring/summer chinook and sockeye salmon was designated in December 1993, and includes the
project area. Designated critical habitat includes the water, waterway bottom, and adjacent riparian
zone of the specified lakes and river reaches in hydrologic units currently or historically accessible to
listed Snake River salmon (except reaches above impassable falls, and Dworshak and Hells Canyon
Dams; 58 FR 68543). Adjacent riparian zones are defined as those areas within a horizontal distance
of 300 feet from the normal line of high water of a stream channel (600 feet, when both sides of the
stream are included) or from the shoreline of a standing body of water (58 FR 68543).

Critical habitat for Snake River salmon consists of four components: (1) spawning and juvenile
rearing areas; (2) juvenile migration corridors; (3) areas for growth and development to adulthood,;
and (4) adult migration corridors. Essential features of these areas include adequate: (1) spawning
gravel; (2) water quality; (3) water quantity; (4) water temperature; (5) food; (6) riparian vegetation;
and (7) access.

In the Columbia River, these fishes' juvenile migration corridors include the Columbia River from
the Pacific Ocean to the confluence with the Snake River. Essential features of the juvenile
migration corridors include adequate: (1) substrate; (2) water quality; (3) water quantity; (4) water
velocity; (5) cover/shelter; (6) food; (7) riparian vegetation; (8) space; and (9) safe passage
conditions. The adult migration corridors are identical to the juvenile migration corridors. Essential
features would include those in the juvenile migration corridors, excluding adequate food (58 FR
68543).

" November, 1997 South/North Biological Assessment for Threatened, v 5
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1.2.2 Snake River Recovery Plan

A Proposed Snake River Recovery Plan was published in March 1995 (Schmitten et al. 1995). The
goal of the plan is to restore the health of the Columbia and Snake River ecosystem and listed Snake
River salmon stocks. Many of the recommended actions will directly benefit other species such as
other salmon stocks, sturgeon (4cipenser spp.), and bull trout (Salvelinus malma). Implementation
of the plan should also conserve biodiversity.

NMFS' approach to Snake River salmon recovery places highest priority on ameliorating the primary
factors for the species' decline and eliminating existing impediments to recovery. The plan does this
by proposing actions that offer immediate benefits, and refining those actions over time to provide
the most efficient use of limited resources. This strategy incorporates an adaptive management
process. It allows actions to be added, deleted, or refined as important scientific information and
analyses becomes available (Schmitten et al. 1995).

1.3 Natural History and Species Occurrence
1.3.1 Chinook Salmon

Historically, the Snake River and its tributaries produced large runs of chinook salmon (See Figure
1-3 Columbia/Snake River System). Estimates of approximately 1.5 million adults returning to
spawn in the late 1800's (57 FR 14653) had been reduced to an average of 125,000 per year by the
mid 1900's. The numbers of returning spring/summer chinook returning to spawn have continued to
decline since then.

The mean number of returning fall chinook was estimated to be 72,000 between 1928 and 1949. This
number declined to 29,000 between 1950 and 1959 (57 FR 14653). Their numbers have continued
to decline to recent estimates of 319 and 78 for 1983 and 1991, respectively (57 FR 14653).

Fall chinook were widely distributed in the mainstem Snake River and the lower reaches of its major
tributaries, and ranged upstream to Shoshone Falls, Idaho, more than 900 miles from the ocean. The
upper reaches of the mainstem Snake River above Huntington, Idaho were the primary producing
areas of fall chinook salmon (Overman 1896). The existing distribution of fall chinook is a fraction
of its former area.

Adult spring chinook migrate upriver in March through May (Table 1.3.1-1). The peak of the spring
chinook run passes Bonneville Dam the third week of April. The travel time between Portland and
Bonneville Dam is approximately five days; therefore, the peak of the run in the project area would
be about mid-April. Summer chinook adults begin upstream passage during late May through July
31 at Bonneville Dam, with the peak passage during the last week of June to the first week of July.
The two stocks often overlap at Bonneville Dam (Schmitten et al. 1995). Spring chinook spawn in
the Salmon River in August and early September (Bjornn 1960). Elevation is a key factor in timing
of migration and spawning. In streams where both spring and summer chinook are present, the
spring chinook tend to spawn earlier and at higher elevations than the summer chinook (Matthews
and Waples 1991). In the Upper South Fork of the Salmon River, peak spawning of summer

" chinook occurs between late August and mid-September (Ortman and Richards 1964). Fry emerge

6 South/North Biological Assessment for Threatened, November, 1997
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from gravel the following spring (mid-March to mid-May), and juveniles rear for nearly one year
before out-migrating to the ocean as yearling fish. In general, spring chinook migrate fairly quickly
to sea as yearling smolts and fall chinook tend to migrate more slowly as sub-yearlings, but in the

Snake River, summer chinook resemble spring chinook and migrate as yearlings (Schmitten et al.
1995). '

Adult fall chinook are present in the lower Cotumbia River in August through early October (Howell
et al. 1985). The peak of the run passes Bonneville Dam between September 7-15. The peak at the
project area would be approximately five (5) days earlier. Spawning generally takes place from
October to November in large low elevation tributaries and mainstream rivers (Waples et al. 1991).
Fall chinook fry emergence occurs from late March through June in the Snake River. Juveniles
begin migrating downstream soon after emerging from the gravel and the migration lasts through the
first week of July. Preliminary analysis of Passive Integrated Transponder (PIT) tagged subyearling
fall chinook indicate that the fish migrated when they attain a threshold size of about 3.3 inches
(Dennis Rondorf, NBS personal communication cited BPA 1995). After spending two to five years
in the ocean, adults re-enter freshwater and migrate back to the stream where they were spawned.

‘ Table 1.3.1-1
Occurrence of chinook and sockeye salmon life stages in the
Columbia River at the analysis area.’

Lifestage Spring/Summer Chinook 2 Fall Chinook * Sockeye Salmon*

; . Feb through May/June Aug. through early Early June through
Adult Migration through July Oct. July
Adult Spawning NA NA NA
Incubation/Emergence NA NA NA
Juvenile Rearing NA NA NA
Juvenile Winter Rearing NA NA NA

Miceat . Late June though Late May through

Smolt Out-Migration Late April though Aug. September. early July

; NA - Not applicable (life stage not present in analysis area).

Spring/Summer chinook are tributary spawners. They spawn, incubate, emerge, rear and over-winter well upstream of the
3 project area.
4  Fall chinook spawn upstream of project area.

Sockeye salmon spawn and rear in Redfish Lake, Idaho.

The loss of spawning and rearing areas and the degradation of migration habitat are the primary
reasons Snake River salmon are endangered with extinction (Schmitten et al. 1995).

1.3.2 Sockeye Salmon

The only known population of Snake River sockeye salmon is that which returns to Redfish Lake,
Idaho. (See map of Columbia/Snake River System, Figure 1-3.) Snake River sockeye salmon were
once found in five lakes of the Stanley Basin, in Big Palette Lake, and in Wallow Lake, Oregon
(Overman 1896). The Redfish Lake population represents the world's southernmost remaining
natural sockeye population. These fish use the Columbia River as a migration corridor to reach the
Snake River. Adult Snake River sockeye pass Bonneville Dam from late May to the middle of

8 South/North Biological Assessment for Threatened, November, 1997
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August. The peak occurs at Bonneville Dam from late June to the first week of July (Schmitten et al.
1995). They spawn along the beaches of Redfish Lake in October and November (Schmitten et al.
1995). Sockeye smolts migrate out of Redfish Lake from late April through May (Bjornn et al.
1968) after spending one or sometimes two years in Redfish Lake. Recoveries at Lower Granite
Dam in 1991 indicated that passage at Lower Granite Dam occurred between May 23 and June 15.
Median travel time from Redfish Lake to Lower Granite Dam, a distance of 426 miles, was 10.3
days (FPC 1992). Based on this travel time (approximately 40 miles per day), sockeye and smolts
would be expected in the project area between late May and early July.

As many as 4,400 Snake River sockeye salmon were counted 40 years ago (Schmitten et al. 1995).
Sockeye salmon returns to Redfish Lake averaged over 1,000 individuals prior to 1970 (BPA 1993;
Schmitten et al. 1995). The return runs have continually declined since the 1970's; in 1991, 1992,
and 1993 there were four, one, and eight fish, respectively (Roarer undated).

Several strategies are being used to increase the number of sockeye available for release. Sockeye
juveniles are being reared at hatcheries for eventual release into the Salmon River (Johnson 1993).
Some adults are also being held as brood stock. Another strategy is the fertilization of Redfish Lake
to improve sockeye productivity. If fertilization proves successful there, it will be used in other
sockeye lakes in the Snake River Basin.

1.3.3 Steelhead

Historically, steelhead were found throughout the north Pacific Ocean from the Kamchatka
Peninsula in Asia to the northern Baja Peninsula. Currently, the species occurs from the Kamchatka
Peninsula, east and south along the Pacific coast of North America, to at least Malibu Creek in
southern California (61 FR 41542 ). Once, steelhead likely inhabited most coastal streams in
Washington and Oregon, as well as many inland streams in these states and Idaho. However, during
this century, over 23 indigenous, naturally reproducing stocks of steelhead are believed to have been
extirpated, with many more thought to be in decline in coastal and inland streams of Washington,
Oregon, and Idaho (61 FR 41542). Two major subspecies of steelhead occur in Washington and
Oregon. These are a coastal group and an inland group, separated approximately by the Cascade
Mountain range. Only the inland group occurs in Idaho.

Steelhead can either remain in freshwater their entire life or exhibit anadromy (meaning they rear in
freshwater and then migrate to the ocean to mature before returning to freshwater to spawn). Unlike
salmon species, steelhead do not necessarily die after spawning. Freshwater residents are typically
referred to as rainbow trout and the anadromous forms are considered steelhead.

Biologically, steelhead can be divided into two reproductive ecotypes, based on their state of sexual
maturity at the time of river entry and the duration of their spawning migration (61 FR 41542).
These two ecotypes are termed "stream maturing" and "ocean maturing". Stream maturing steelhead
enter freshwater in a sexually immature condition and require several months to mature and spawn.
Ocean maturing steelhead enter freshwater with well-developed gonads and spawn shortly after river
entry. Typically, these two reproductive ecotypes are commonly referred to as summer or winter
steelhead, depending on the season of freshwater entry.

November, 1997 South/North Biological Assessment for Threatened, 9
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Steelhead usually migrate to the ocean after spending 2 years in freshwater. They reside and mature
in marine waters typically for 2 or 3 years prior to returning to their natal stream to spawn as 4 or 5
year old fish. Returning adults migrate upstream from August to September (summer run) and
December to February (winter run) (Table 1.3.3-1; Wydoski and Whitney 1979). In large rivers such
as the Columbia where they have long distances to migrate, some steelhead may migrate upstream
every month of the year (Wydoski and Whitney, 1979). Spawning typically takes place between
December and June, with most of the spawning occurring in the early spring. Eggs incubate for 1.5
to 4 months, depending on water temperature, before hatching as "alevins”". The next life stage are
fry, which emerge from the gravel after yolk sac absorption. Juveniles rear in freshwater from 1 to 4
years, then migrate to the ocean as smolts during the spring (April to June, with the peak occurring
during mid-April) (Wydoski and Whitney 1979).

The steelhead ESUs that are currently listed, proposed for listing, or candidate species and addressed
in this BA are: the Upper Columbia River steelhead (endangered); Snake River Basin steelhead
(threatened); Lower Columbia River steelhead (proposed threatened); and Middle Columbia River
steelhead (candldate)

Table 1.3.3-1
Occurrence of steelhead life stages in the Columbia River at

the analysis area.’

Lifestage Summer Steelhead?®  Winter Steelhead®*
Adult migration Aug. through Sept. Dec. through Feb.
Adult spawning NA NA
Incubation & emergence NA NA
0+ Juvenile rearing NA ~NA
Juvenile winter rearing NA NA
Smolt out-migration April through June April through June

1

) Not applicable (life stage does not occur in the analysis area).

All steelhead are tributary spawners. They spawn, incubate, emerge, rear and over-winter
upstream of the project area.

Lower, middle, and upper Columbia River steelhead and Snake River steelhead.

Lower Columbia River steelhead.

3
4

1.4 Habitat Conditions in the Project Area

In the project area, the Columbia River is used as a migration corridor by both adult and juvenile
salmonids (Allard 1994 personal communication). Food for juvenile salmon in this section of the
river is limited due to the substrates present. Sand is the dominate substrate, but boulder, cobble and
gravel substrate (in order of decreasing abundance) are also represented at the project site (Parsley
and Beckman 1994). The uplands adjacent to the proposed bridge crossing are extensively urbanized
and most of the native riparian vegetation has been altered or removed. Boulder riprap along with
non-native herbaceous species and ornamental landscaping characterize the habitat along the river's
banks. Fish habitat in the area lacks complexity. The nearshore aquatic habitat has been altered by
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urban development to the extent that no pristine habitat conditions exist. However, fish may
continue to utilize the habitat that is available in the nearshore areas during the short-term smolt out-
migration (Allard 1994 personal communication).

In addition to the anadromous species (chinook salmon, coho salmon, chum salmon, sockeye
salmon, steelhead trout, and cutthroat trout), fish in the Columbia River include a mixture of native
riverine and introduced species that typically are associated with lake-like or lacustrine conditions
(Bennett et al. 1983; Bennett and Shrier 1986; Hjort et al. 1981; Mullan et al. 1986). Dominant
native species include northern squawfish (Ptychocheilus oregonensis), redside shiner
(Richardsonius balteatus), mountain whitefish (Prosopium williamsoni), chiselmouth (Acrocheilus
alutaceus), bridgelip sucker (Catostomus columbianus), largescale sucker (Catostomus
macrocheilus). Other species include walleye (Stizostedion vitreum vitreum), bluegill (Lepomis
macrochirus), smallmouth bass (Micropterus dolomieui), largemouth bass (Micropterus salmoides),
white crappie (Pomoxis annularis), black crappie (Pomoxis nigromaculatus), American shad (4losa
sapidissima), carp (Cyprinus carpio), channel catfish (Ictalurus punctatus), yellow perch (Perca
flavescens), Pacific lamprey, white sturgeon, and green sturgeon. The fish species that actually
utilize the project area are likely a subset of those listed above.

1.5 Evaluation of Effects
1.5.1 Introduction

_ Potential impacts related to the proposed construction of the Columbia River and North Portland
Harbor bridges include potential effects and critical habitat modification, as well as indirect and
cumulative effects.

1.5.2 Potential Effects of the Proposed Action

Potential issues identified as affecting the species of concern and/or habitat as a result of the
proposed action are: water quality degradation during construction; increased critical predation
resulting from greater availability of predator habitat downstream of bridge pilings and pier footing
shadows; alteration of migration; disturbance of nearshore habitats through placement of pilings, pier
footings, or abutments; and direct mortality. '

1.5.2.1 Water Quality

In-water work would be required for portions of the construction of the project and would expect to
be performed during the in-water work period of November 1 - February 28 (ODFW 1997). Pier
construction activities (drilling, concrete pouring) would be isolated from the in-water environment.
Although no specific studies are available that document the volume of sediment that enters a river
during bridge support construction, construction impacts are expected to be short-term and of
minimal impact if normal construction practices are followed. Water quality degradation during
construction could be minimized through the use of the Oregon Department of Transportation
(ODOT) Standard Specifications for Highway Construction and the Conservation Methods (Section
1.6 and Appendix D) which would prevent substantial amounts of sediment or other substances from
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entering the river. Improper concrete curing has the potential to create short-term water quality
effects. However, the dissipation rate of any short-term input of concrete from bridge construction
would be high and therefore would have very limited impact on water quality.

1.5.2.2 Predation

Predation by the northern squawfish on emigrating juvenile salmon has been documented to be
significant in the Columbia River from the vicinity of Bonneville Dam to the upstream areas of the
Columbia and Snake Rivers. The majority of the predation occurs near the dams and the rate of
predation varies among dams. Other predators on juvenile salmonids present in the Columbia River
include walleye, smallmouth bass and channel catfish. These species are not found to aggregate near
shoreline developments except as juveniles, when they consume primarily invertebrates and non-
salmonid larval fishes. The USFWS (Poe et al. 1991) found that walleye and smallmouth bass
exhibit a preference only for prickly sculpin (Cottus asper) among the prey species analyzed, which
included juvenile salmonids. Oregon Department of Fish and Wildlife (ODFW) research in the
Columbia-Willamette confluence area determined that smallmouth bass are rare in the lower
Willamette River (Farr and Ward 1992). Vigg et al. (1991) found that smallmouth bass had the
highest daily ration of fish in general, but by far the lowest daily ration of juvenile salmonids. Poe et
al. (1991) found that suckers (Catostomus sp.) provided the most important dietary component for
walleye, and sandrollers (Percopsis transmontana) contributed very significantly. Overall, northern
squawfish account for approximately 78% of the estimated salmonid smolts lost to fish predators
(Rieman et al. 1991).

Studies conducted at dams provide most of the information on predation in the Columbia River
system; however, caution must be exercised when applying the results of the dam studies to
predation in free-flowing reaches of the system because the dams exert a strong influence on the
behavior of the predator and the prey. The discussion below relies on work conducted at some of the
Columbia River dams and on a major study that was conducted in the Willamette River at the Port of
Portland by ODFW (Ward 1992). The results of the ODFW study provide the best basis for
evaluating the potential impacts of development on predation rates within a free-flowing section of
the lower Columbia River, while the studies in the Columbia River provide information about the
habitat preferences of predators, particularly squawfish.

Studies conducted by Shively et al. (1995) at Bonneville Dam have documented the habitat
preferences of squawfish during the season when they prey on juvenile salmonids. In general, the
distribution of northern squawfish is influenced by water velocity, distance from shore, and water
depth. Northern squawfish were seldom located in water velocities greater than 3.3 feet per second
(fps) and the majority (75%) were within approximately 50 feet of shore or the dam. Further, the
majority of northern squawfish were in water less than approximately 30 feet deep. When squawfish
were located farther from shore or the dam, they usually were in areas with relatively low water
velocity (approximately <1.5 fps). Shively et al. (1995) concluded that if water velocity was the
only factor influencing northern squawfish distributions in the dam tailrace, fish would be expected
to be located more often in areas farther from shore or structure than they were found. The
prevalence of northern squawfish close to shore may indicate a preference for shallow water areas
possibly due to orientation to cover or structure, depth preference, food availability, or a combination
of these (Shively et al. 1995).
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If the premise that northern squawfish seek out nearshore areas due to an orientation to cover, depth
preference, food availability, or a combination of these is sound, then the issue of predation on
salmonids in free flowing reaches is difficult to evaluate based on results of predation studies
conducted at the dams. Passage through a dam concentrates and disorients the juvenile salmonids,
while the structure of the dams-creates pockets of suitable water velocity for predators in areas with
concentrated prey. Therefore, in the case of dams, areas of low water velocity located downstream
of the dam provide high quality feeding habitat for predators. No comparable situations exist at
structures in free-flowing stretches of the Columbia River.

Ward and Nigro (1992) found that catches of northern squawfish (greater than 7.9 inches fork
length) were consistently higher in the portions of the Willamette River with natural shoreline
habitats compared to the developed shorelines near the Port of Portland. The developed shorelines
included pilings and shaded areas under piers that might be expected to provide habitat for predators
such as squawfish. The finding of no predator preference for pilings and under-pier areas is
consistent with the results of other studies in the Northwest in habitat where predation on juvenile
salmonids has been hypothesized to be high, but demonstrated to be low (White 1975; Ratte and
Salo 1985). The importance of predation may be over estimated, because increased habitat
complexity caused by the pilings may serve to decrease the success of the predators (Ward 1992).
White (1975) found that fish in general, and predatory species in particular, were not observed to be
more abundant at piers. It cannot be concluded that pilings and over-water structures, and the shaded
habitats they form, are selectively providing shelter and habitat for predatory species and harboring
these species to the disadvantage of such species as trout and salmon (White 1975).

‘The habitat preferences of the prey, in this case salmonids, also influence the potential effect that
habitat alteration will have on predation rates. In the area of the Willamette River near the Port of
Portland, the mean water depth in which yearling chinook were caught was 24 feet, and mean
distance from shore was 91 feet at developed sites (Knutson and Ward 1992). The mean water depth
was 40 feet, and distance from shore was 96 feet for sub-yearling chinook salmon caught adjacent to
the developed sites. The results for both sub-yearling and yearling chinook suggest that the habitat
preferences of squawfish and yearling chinook salmon could overlap, but the squawfish are generally
located closer to shore.

A study conducted in the Hanford Reach of the Columbia River on the spatial distribution of out-
migrating juvenile salmonids (Dauble et al. 1989) determined that larger out migrants (i.e.,
spring/summer chinook, sockeye salmon, and steelhead) occurred near the bottom, mid-channel zone
of the river, while the smaller wild and hatchery 0-age fall chinook salmon preferred the shallower
shoreline areas. These results imply that fall chinook would be more likely to be affected by
nearshore predators due to their protracted migration during summer (warmer water months when
squawfish are more active) and their occurrence near shore, while the larger fish (migrating during
faster spring flows), would tend to migrate in the middle of the river.

Based on a preliminary water velocity model currently being developed by the Portland District of
the U.S. Army Corps of Engineers (Corps), the flows in the Columbia River at the proposed crossing
location during the spring, under normal conditions, range between 1.5 fps and 3.5 fps (flows of
between 75,000 to 350,000 fps at Bonneville Dam) with typical velocities falling between 2.0 fps
and 2.5 fps (Figure 1.5.2-1). The summer average velocities range between 0.75 fps to 2 fps (flows
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of 50,000 to 100,000 fps at Bonneville Dam) (Knutson personal communication). Water velocities
in the North Portland Harbor area, at a given flow, are expected to be lower than in the adjacent main
channel of the Columbia River. These velocity rates are generalized and many parameters (i.e,
amount of water in river, amount of inflow from the Willamette River) can influence them.

As stated earlier, high water velocity excludes squawfish from habitats that exceed 3.3 fps. To
further refine the habitat preferences of squawfish with regard to water velocity, the relationships
that Shively et al. (1995) reported between water velocity and cumulative observations of squawfish
position were evaluated. Based on Shively's relationship, cumulative observations of squawfish
increased at a constant rate up to a water velocity of approximately 2.5 fps, and then decreased.
Very few squawfish were observed at water velocities above 3.3 fps. Therefore, 2.5 fps should
represent the approximate upper limit of preferred water velocity for this species. This value
compares well with findings of Faler et al. (1988), who reported 2.3 fps as the upper limit of
squawfish water velocity preference based on less extensive data.

Figure 1.5.2-1
Average General Velocities for the Columbia River at Portland

Maximum
water velocity
ofsquawfish 4

habitat
preference

Water
Velocity
(fps)

Spring Summer

Source: Portland District of the Army Corps of Engineers.

Applying the 2.5 fps criterion as the upper limit for preferred water velocity for squawfish, it is clear
that during most of the migration season, the Columbia River, including North Portland Harbor, will
be within the preferred water velocity range for squawfish (see Figure 1.5.2-1). This is very different
than the conditions found below dams where pockets of low velocity water (preferred by squawfish)
are surrounded by high velocity water (generally unsuitable for squawfish). As noted earlier, when
squawfish are present in such habitats near a concentrated source of juvenile salmonids (e.g., bypass
or turbine outfalls), then predation can be very high. These types of conditions are not expected to
be found in the free flowing section of the Columbia River at the proposed LRT crossing locations.
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Analysis of Impact

For this analysis, it is assumed that the Columbia River crossing and the North Portland Harbor
crossing have the potential for increasing predation on juvenile salmonids due to the presence of in-
water pilings and pier foundations that sit on the pilings. The hydraulic effects of the pilings have the
potential to create favorable predator holding habitat in portions of the river that otherwise may not
be predator habitat. The pier foundations may be in the water during higher flows and, for this
analysis, it is assumed that the footing will be in the water and create a hydraulically favorable
location for predators during at least a portion of the juvenile salmonid migration. The pier footings
will also cast a dark shadow on the water where the pilings are located and further contribute to
potential predator habitat. These issues are evaluated further below.

The proposed Columbia River bridge includes a support structure with in-water pilings and pier
footings spaced 260 to 540 feet apart. The first support on either end of the bridge would be located
approximately 260 feet to the water side of the shoreline, which is well beyond the distance from
shore that nearly all the squawfish were found in the studies at Bonneville Dam (Shively et al. 1995).
The North Portland Harbor crossing would have a similar configuration, but would include only five
supports, the same number for the existing Interstate 5 bridge. The magnitude of the change in
predation rates on juvenile salmonids caused by the crossings will be determined by the degree to
which the primary predators (squawfish) are willing to abandon their preferred habitat (shallow
water shorelines) and take up residence in areas behind pilings or pier footings that primarily meet

-only their preferences for low water velocity. Further, the overall water velocities in the Columbia
River are important in determining the desirability of a specific location. Typical water velocities in
the Columbia River are not generally high enough to exclude squawfish (see Figure 1.5.2-1). Asa
result, the piling and foundations will not provide hydraulic conditions that are unique or unusual
compared to typical water velocities. Factors other than water velocity (i.e., depth, distance from
shore, orientation to cover, and availability of food) are expected to greatly influence habitat
selection. '

Ultimately, the benefit to the predator of leaving preferred shoreline habitat to occupy habitats near
pilings and foundations would be determined by the benefit gained by increased opportunities for
capturing prey. In the case of dams, it has been well documented that predators will be located in
areas that meet only a portion of their preferred habitat if the opportunity for prey capture is high.
However, based on Shively et al. (1994), predators are not located at all sites with suitable water
velocity. Instead, other factors including prey availability are important. In the case of the river
crossings, juvenile salmonids passing the bridge supports will not be disoriented or greatly
concentrated, but will instead be spread across most of the width of the 3,200-foot wide river. This
means that it is unlikely that pilings or foundations located well offshore will provide predator
habitats comparable to those at dams because the probability of prey capture is not substantially
greater than in the predators' preferred shallow water shoreline habitat. This prediction of low
utilization by squawfish near pilings in the Columbia River is in agreement with the results of the
studies conducted in the Willamette River (Ward 1992). Ward et al. (1992) determined that losses of
juvenile salmonids to predation by squawfish in developed areas may be less than in relatively
undeveloped areas in the lower Willamette River. It is not expected that the proposed pilings and
foundations would affect water velocity or prey distribution in a manner that would increase the
predation rate of squawfish on juvenile salmonids. Further, available information from the
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Willamette River indicates that squawfish will not congregate near pilings and footings in preference
to other habitat, Based on this information, it is unlikely that predation would be increased for the
species that migrate as yearling or older fish, because their habitat preference and that of squawfish
is unlikely to overlap in the project area. The fall chinook that migrate as sub-yearling fish are more
likely to be shore-oriented than are the yearling fish (Dauble et al. 1989); therefore, their distribution
is more likely to overlap with the preferred habitat of squawfish.

Predation rates are not expected to increase on sub-yearling chinook for the same reasons as listed
above for yearling salmonids, although the risk of project-related impact is greater for sub-yearling
chinook due to their greater spatial overlap in habitat preference with squawfish and due to the
season in which they migrate (during summer months when water temperatures are higher and
squawfish are most active). It is expected that the Columbia River, during the summer migration, -
will be within the preferred water velocity range (less then 2.5 fps), and depth range (<less than 30
feet; Shively et al. 1995) for squawfish. Therefore, the bridge foundations are not expected to
provide water velocity refuges that are exceptional habitat for predators compared to immediately
adjacent alternative habitats. However, if the sub-yearling chinook are attracted to the foundations,
squawfish may be attracted to the structures. No similar attraction to shoreline structures has been
noted for sub-yearling chinook in the Willamette River (Knutson and Ward 1992), although in
marine environments sub-yearling chinook are often present adjacent to pilings and pier structures
(Weitkamp 1982).

To minimize the predation risk to sub-yearling chinook, bridge foundations should be located
outside the habitat zone of the river inhabited by squawfish if possible. Specifically, the closer to
shore the foundations are placed, the greater the risk of predation on sub-yearling chinook. To
develop a criterion for the distance from shore for the foundations, the recommendations of Shively
et al. (1995) for placement of outfall locations for fish bypass systems at dams were used. Bypass
systems collect juvenile salmonids and transport them downstream without requiring passage
through the dam's turbines. Specifically, Shively et al. (1995) recommends that outfalls be placed at
least approximately 250 feet offshore. This criterion is very conservative when applied to bridge
foundations because such a structure would never concentrate fish in the same way as a fish bypass
outfall at a dam.

1.5.2.3 Migration

Migration of adults and juvenile salmonids through the lower Columbia River has not been hindered
by existing bridges. The largest obstacles to migration of salmonids are dams. Knutson and Ward
(1992) did not find any evidence to indicate that waterway developments in Portland Harbor directly
attracted juvenile salmonids or slowed migration. Therefore, the proposed bridges are not expected
to hinder migration of adult or juvenile salmonids. Construction impacts related to pile driving are
described below.

Although the impacts of pile driving on fish migration have not been extensively studied, the results
of focused studies are available, and much is known about the auditory capabilities of fish and their
responses to habitual sound. Fish hearing is different from that of terrestrial animals. Most fish hear
with a primitive version of the terrestrial inner ear and with the lateral line that runs the length of
each side of the fish. The hearing ability of salmonids is limited in bandwidth and intensity
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threshold compared to other fish. For example, Atlantic salmon (Salmo salar) are functionally deaf
above 380 megahertz (MHz) (Hawkins and Johnstone 1978). Fish with this type of hearing are most
sensitive to particle displacement (Hawkins and MacLennan 1976).

The behavioral response by fish to sound is temporary, if present at all. While salmon can be
attracted to or repelled from sound through classical conditioning (Abbott 1973), they habituate
rapidly or do not respond at all when there is no conditioning, regardless of the sound pressure level
(SPL) (Burner and Moore 1962; Moore and Newman 1956). Studies have been done in an attempt
to divert juvenile salmonids around dams and intakes (Burner and Moore 1962), but no sound
frequency or intensity has been identified that influences the action of the fish enough to be utilized
for effectively guiding fish. Fiest et al. (1992) studied juvenile salmonids and did not observe
significant changes in fish distribution or behavior as a result of pile driving.

Pile driving has been hypothesized to affect the migration of adult salmonids; however, there is no
evidence that indicates significant delays have been caused by this activity. Grette (1985) studied
the migration of adult summer/fall chinook and sockeye salmon through the fish ladder at the Hiram
Chittenden Locks, between Puget Sound and Lake Washington in Seattle, Washington, during pile
driving and found no effects on migration. That study provided extreme conditions for evaluating
the impacts on migration for the following reasons: :

1. The study area was located at the transition between salt water and freshwater where fish were
adjusting physiologically to freshwater, and behaviorally to a small river.

2. The fish had to enter a confined fish ladder and not simply ascend a river.
3. The pile driving was occurring within 100 feet of the entrance to the fish ladder.

4. The fish should not have had a high motivation for migration as their spawning beds were
relatively close to the project area and they were migrating at least one month before spawning.

5. Steel sheet piles were used.

During the study, pile driving occurred at regular intervals for approximately 10 minutes followed by
about 20 minutes of set-up for the following pile. By comparing periods when pile driving occurred
versus periods when no pile driving occurred, no impacts were found in terms of numbers of fish
passing the fish ladder.

Based on previous studies (Grette 1985; Fiest et al. 1992) it is concluded that pile driving is likely to
have little or no effect on migration of adult or juvenile salmonids in the Columbia River during
bridge construction.

1.5.2.4 Habitat Disturbance

Placement of bridge supports in the river would result in the loss of a small amount of habitat by
replacing sand substrates with concrete bridge pier foundations. This habitat is not utilized by Snake
River chinook or sockeye salmon, or the steelhead evolutionary significant units of concern. The
area of habitat lost would be small relative to the area of the entire river. Each bridge foundation
piling would occupy approximately 50 square feet. Eight (400 square feet) and six (300 square feet)
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pilings are grouped together to support each foundation for the main span of concrete segmental and
bow-string arch bridges, respectively. Construction of 9 piling foundations in the Columbia River
would result in either 3,600 (concrete segmental bridge) or 2,700 (bow-string arch bridge) square
feet of habitat lost depending on the bridge design constructed. Construction of 5 piling foundations
for the concrete segmental bridge over North Portland Harbor would result in the loss of
approximately 2,000 square feet of habitat.

The productivity, in terms of prey, for fish would be reduced by placement of bridge foundations in
the aquatic habitat. The amount of lost productivity would be small, since concrete substrate would
continue to produce prey species (e.g., insects feeding on algae) for fish and because the impact area
is small and of low quality (sand substrate). Further, studies by Sherwood et al. (1990) have found
that the prey base of juvenile salmonids has changed since the construction of the Columbia River
dams, shifting from benthic organisms to open-water zooplankton. Therefore, the potential impact to
existing prey production would likely be of little significance to juvenile salmonids.

1.5.2.5 Direct Mortality

Use of the project area by the threatened Snake River chinook salmon, endangered Snake River
sockeye salmon, and steelhead ESUs proposed for federal listings would be limited to upstream adult
passage and downstream smolt passage. The potential for direct mortality of these species would be
low provided the conservation measures presented in Section 1.6 are implemented.

1.5.3 Critical Habitat Modification
1.5.3.1 Permanent Modification

No permanent modifications to water quality (and the critical habitat water) would occur as a result
of project implementation.

As discussed above, the waterway bottom (critical habitat for the endangered Snake River sockeye
and chinook salmon) would be modified at each of the bridge foundation locations. However, no
essential features such as suitable spawning gravels, or sites used for cover, shelter, refuge, holding,
or rearing would be adversely modified. Such features are lacking in the immediate project area.
Alteration of the water velocity at the piling and footing locations would occur. This alteration in
water velocity is not expected to create additional predator habitat or increase predation on juvenile
salmonids.

The amount of shading created by the pier footings would not prevent primary production of any
prey species that juvenile chinook or sockeye salmon feed on during their out-migration. The
majority of production of the prey species utilized by these fish occurs up river. The project area is
not considered rearing habitat for juvenile Snake River chinook, sockeye salmon, or any of the
steelhead ESUs of concem.

Bridge construction in areas of designated critical habitat would not directly impact riparian habitat
(within 300 feet of normal high water), since most of the riparian vegetation in the analysis area has
already been altered or lost, due to other actions.
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1.5.3.2 Temporary Impacts

Activities necessary for the construction of the Columbia River bridge could result in temporary
increases in turbidity during the in-water work period (November 1 - February 28). The specific
activity which could contribute to suspended solids and increase turbidity is the placement and
removal of coffer dams. It-is also possible that erosion of any exposed soils along or close to the
river could contribute to turbidity during project construction. In addition, temporary increases in
turbidity could occur when areas subject to earthwork are inundated or receive rainfall during the
construction period (see Section 1.6).

Potential short-term increases in turbidity would not have any adverse impacts to the food supply of
salmon during or following construction. Adult chinook stop feeding once they begin the freshwater
portion of their upstream spawning migrations. The project could temporarily displace some
predators, but it is not expected to affect predation on either species of concern.

Future developments within the project area are likely to continue to occur due to the proximity of
urban areas. The majority of the land is privately owned, and most of it is developed. The area of
existing impervious surface around the project area increases the potential for toxic substances (e.g.,
oil, gas) to enter the waterway. The expected impacts from construction activities would be short-
term and temporary in nature, and would not result in long-term adverse impacts to the endangered
Snake River chinook salmon, endangered Snake River sockeye salmon, or steelhead ESUs proposed
for listing.

1.5.4 » Indirect and Cumulative Effects
Indirect Impacts

The proposed South/North LRT could induce higher density development/redevelopment within the
Corridor, particularly in and around station areas. New development on currently undeveloped land
would increase surface water runoff and could adversely impact water quality in fish-bearing waters.
However, current local and state regulations will require appropriate detention and treatment of
runoff from new impervious surfaces. Also, because most of the land within station areas is already
developed, redevelopment of these properties would not increase storm water runoff or adversely
impact water quality over existing conditions.

From a broader perspective, most of the indirect impacts from the South/North LRT would be
beneficial to fish and fish habitat, compared to the No-Build Alternative. For over 20 years, the
Region has shaped its land use and transportation plans-based upon the expectation that high
capacity transit (HCT) would be provided within this corridor. Those plans have sized the road
network, defined the comprehensive land use plans and influenced the size of the urban growth area.
Without HCT in this corridor, the same or a similar amount of development would likely occur, but
would be lower density, consuming more open space, including land that may otherwise be outside
the urban growth boundary. To this extent, the South/North LRT would have beneficial indirect
impacts on water quality, fisheries and fish habitat by encouraging redevelopment within the urban
growth area on lands that are largely already developed. Also, to the extent that LRT would reduce
reliance on the automobile, it would reduce the runoff and contaminants associated with increased
road surface and automobile use.
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Cumulative Impacts

Cumulative impacts are all of the impacts that are known or expected to occur over the duration of
the proposed project, and include activities outside of the proposed project. Development un-
associated with the South/North LRT is expected to continue along the Columbia River and other
parts of the corridor. Known major projects in the vicinity include: the Corps of Engineers is
currently preparing a Draft EIS for proposed Lower Columbia River channel deepening; the Port of
Portland will soon be preparing a Draft EIS for the proposed development of new marine terminals
on West Hayden Island; and, the Port of Vancouver is planning marine terminal and upland
development on their property located downstream from the proposed LRT crossing of the Columbia
River. Each of these projects will have potential impacts on fish and fish habitat and will be subject
to environmental review and permitting requirements. Also, if the Snake River Recovery Plan is
implemented on federal and private lands upstream of the project site, the status of the Snake River
chinook and sockeye salmon should improve.

1.6 Performance Standards and Conservation Measures

This BA has evaluated the bridge design that would most likely be constructed given current
information. However, because the project is currently at a conceptual engineering level, the design
may evolve with regard to major concepts or in detail as the design process continues. In addition,
the exact construction methods that would be employed to build a bridge cannot be specified at this
time because the plans and specifications for the project would be performance-based rather than
prescriptive. This means that the plans would describe exactly what to build, but not how to build it.
These types of plans and specifications are desirable from the perspective of cost and environmental
protection because it allows both the de51gner s and the contractor's experience to be applied to the
construction challenges.

The lack of finality of the current design, and the format of the plans and specifications, yield
uncertainty regarding the steps that will be taken to ensure that the project will result in no adverse
impacts on the species of concern for this BA. To address this uncertainty and to retain design and
construction flexibility, a performance standard approach for ensuring environmental protection is
proposed. Performance standards, related to specific impacts, have been developed for the design of
the proposed in-water foundations for the bridge (Table 1.6-1) and for the construction methods for
those foundations (Table 1.6-2). The standards focus on the foundations as they are the primary
project components that could yield significant impacts to the species of concern.

The performance standards for design are essentially statements of desirable design criteria that, if
implemented, would limit the potential impacts of the foundations by reducing the area or quality of
favorable habitat for predators that feed on juvenile salmonids. These standards were developed by
considering the studies on predation discussed in Section 1.5.2.2. The standards are not presented as
definitive design criteria for use in selecting between bridge types as that decision would need to be
based on a number of engineering, cost, and environmental considerations. Instead, the standards are
proposed as a means of refining foundation design for the type of bridge that is deemed to be most
feasible for this location and application. Further, specific standards may be in conflict (e.g.,
minimizing the number of piles while minimizing the size of piles) in which case they must be
considered simultaneously. No major design modifications (e.g., streamlined pile shapes) are
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included in Table 1.6-1 because the risk that the project would increase predation on juvenile
salmonids is small and does not warrant dramatic design changes (see Section 1.5.2.2).

The performance standards for construction are primarily Best Management Practices (BMPs) that
would be clearly outlined by the contractor in a Construction Quality Assurance Plan (CQAP). The
CQAP would be submitted to Tri-Met for approval prior to the start of in-water construction. These
BMPs would be method-specific and present means to ensure that construction methods are in
compliance with applicable regulations and minimize the risk of impact to the species of concern.
The CQAP would also address the conditions and monitoring requirements necessary for compliance
with the State of Oregon's water quality certification.

In addition to the performance standard approach to ensuring minimization of risk to species of
concern, a number of general conservation measures have been identified that could also minimize
project-related effects to these resources. These measures are essentially BMPs related to
construction activities that are likely to occur during bridge construction. They are intended as
general guidelines that could be implemented during the construction process; however, the specific
approach for their implementation would be determined once the bridge design and construction
methods have been finalized.

o Implement erosion and sediment control measures. These measures could include
placing temporary ground cover on all exposed soils/slopes, placing silt fences at the base
of slopes, and ensuring complete containment of excavated material during hauling from
the construction site. The objective of these measures would be to prevent sediment from
entering surface waters.

« Timing of in-water construction activities would be based on discussions with NMFS and
ODFW and take into consideration factors such as timing of fish migration and
construction schedule and cost. The current ODFW guidelines for timing of in-water
work in the Columbia River below the Bonneville Dam is November 1 — February 28.

+ Sediment sampling would be conducted prior to construction of an in-water bridge pier in
order to determine the presence of and characterize potential contaminants. Remedial
options for impacted sediments would be evaluated in accordance with the Oregon

~ Department of Environmental Quality’s and Washington State Department of Ecology’s -
sediment criteria. '

« Limit the operation of equipment in the active river channel to the minimum necessary.
Avoid or minimize disruption of the streambed to the level practicable.

e Clean all equipment that is used for in-water work prior to entering the water. Remove
external oil and grease, along with any mud and dirt. Locate the wash sites in areas
where runoff does not flow into the river without prior adequate treatment.

» Discharge all water impounded within coffer dams only onto vegetated upland sites,
behind silt fences and other sediment barriers, and not directly into the river or into
wetlands.
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Do not store or transfer petroleum products (e.g., gasoline, diesel, oil) within 200 feet of
the active river channel. Fuel and lubricate all construction equipment only in
designated re-fueling zones.

Assure the development and implementation of plans for the safe storage and
containment of all hazardous materials used in project construction by the construction
contractor. Develop and implement a site-specific Spill Prevention Control and
Countermeasures Plan in accordance with 40 C.F.R Part 112. Submit this plan to NMFS
for review prior to on-site construction staging.

Include measures in the plan for containment berms and/or detention basins, where
appropriate.

If significant alteration of the project schedule or procedures related to in-water work is
required, consult with NMFS prior to implementing such changes.

Develop a site-specific sediment control and erosion control plan prior to project
implementation. Implement temporary measures during construction to reduce the
potential for siltation and sedimentation from runoff from areas with exposed soil.
Include such measures as silt fences and sediment barriers at the base of all exposed
slopes, placing mats of mulch or geotextile fabric on exposed slopes following
completion of activities at the sites, and using non-leaky trucks to haul excavated
material, as needed. Submit these plans to the NMFS for review prior to on-site
construction staging. Inspect all erosion and sediment control measures on a weekly
basis to assure proper functioning and effectiveness.

1.7 Determination

If the conservation measures proposed in this BA are implemented, it is expected that
implementation of the proposed project may affect, but is not likely to adversely affect the listed,
~ proposed, or candidate species in the project area. This determination is based on the following
reasons:

22

Potential effects to water pilings and foundations are not expected to affect water velocity
or salmonid distribution in a manner that would increase the predation rate of northern
squawfish on juvenile salmonids that migrate as yearlings or older fish.

Potential predation risks to migrating sub-yearling chinook salmon would be minimized
by locating bridge foundations outside of the preferred habitat zone of northern squawfish
(within approximately 50 feet of shoreline).

If pile driving is used during bridge construction, it is likely to have little or no effect on
migration of adult or juvenile salmonids.

South/North Biological Assessment for Threatened, _ November, 1997
Endangered and Candidate Fish



Table 1.6-1

Matrix of impact pathways, impact indicators, and performance standards for design of in-water foundations.

Project Component Activity/Attribute Impact Pathway Impact Indicator } Performance Standard
Design of foundations Location Provide potential Foundation located in Foundations located
predator habitat preferred predator 250 feet offshore
habitat consistent with bridge
type
Spacing of Provide potential High density of Maximize spacing
foundations predator habitat pilings across river between foundations

Elevation of pier
footing

Area of pier
footing

Number of piles
per foundation

Diameter of piles

Provide potential
predator habitat

Provide potential
predator habitat

Provide potential
predator habitat and
disorient juvenile
salmonids

Provide potential
predator habitat

Footing located
within water during
juvenile salmonid
emigration (spring)

Extensive
shadowing or
shading

Complex flow
around multiple
pilings

Large "pocket”
behind pile

consistent with bridge

type

Maximize piling
length whiie
minimizing pier length
consistent with other
design constraints

Minimize area of. -
footing or add cutouts
to footing

Minimize number of
piles per foundation
consistent with other
design constraints

Minimize size of
piles consistent with
other design
constraints

November, 1997
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Table 1.6-2

Matrix of impact pathways, impact indicators, and performance standards for

construction of in-water foundations

Project Component " Activity/Attribute

Impact Pathway

Impact Indicator

Performance Standard’

Construction of
foundations

Drive pile

Drill/lexcavate

Pour and cure
concrete

Disturbance of bottom
sediments

Trapping of juvenile
salmonids

Fuel spills

Underwater noise
affecting migration

Loss of drill cuttings

Loss of drilling
jubricants

Fuel spills

Concrete spills and
leaching

Turbidity

Construction during
juvenile salmonid
emigration

Release of toxic
quantities of fuel

No impact expected
(see Section 1.5.2.3)

Turbidity

Release of toxic
quantities of lubricant

Release of toxic
quantities of fuel

Release of volume of
material sufficient to
increase pH

Contact with water
prior to curing

Implementation of
BMPs

Construction during
appropriate work
window

Implementation of
BMPs

Implementation of
BMPs

Implementation of
BMPs

Implementation of
BMPs

Implementation of
BMPs

" Implementation of

BMPs

I BMPs will be described in the Contractors Construction Quality Assurance Plan (CQAP) that will be submitted to Tri-Met prior to construction. The CQAP will also address
numerical water quality criteria and monitoring requirements contained in the water quality certification issued by the State of Oregon.
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. The potential for direct mortality of migrating salmonids would be low with
implementation of recommended conservation measures.

. No significant effects to salmonid critical habitat would occur as a result of project
implementation.
. Cumulative effects of increased development in the analysis area are expected to be less

than significant.
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2. WILLAMETTE RIVER CROSSING
2.1 Introduction

This Biological Assessment (BA) is prepared in compliance with Section 7 of the Endangered
Species Act (ESA) of 1973. In addition, candidate species for listing under the ESA are also
addressed in this BA pursuant to Section 7 (a)(4) of the ESA. The Tri-County Metropolitan
Transportation District of Oregon (Tri-Met) proposes to construct a Light Rail Transit (LRT) system
connecting the Portland, Oregon and Vancouver, Washington metropolitan areas (Figure 2-1). The
proposed project would require the construction of bridges over the Columbia River, North Portland
Harbor, the Columbia Slough, and Willamette River, as well as several tributary streams. This
section of the BA has been prepared to address potential project-related impacts associated with the
Willamette River crossing only.

Information on potentially occurring Threatened, Endangered, and Sensitive (TES) species was
requested from the National Marine Fisheries Service NMFS) and U.S. Fish and Wildlife Service
(USFWS). Replies indicated that two Evolutionary Significant Units (ESUs) of steelhead
(Oncorhynchus mykiss) occur in the project area. These ESUs are the Lower Columbia River
steelhead (proposed threatened) and Upper Willamette River steelhead (candidate). Additional
candidate species in the project area are chinook salmon (Oncorhynchus tshawytscha), and sea-run
cutthroat trout (Oncorhynchus clarki clarki) (NMFS 1996a, 1996b, 1997) (Appendix B). Pacific
lamprey (Lampetra tridentata), green sturgeon (Acipenser medirostris), and white sturgeon (4.
transmontanus) are species on concern that occur in the Willamette River (USFWS 1996). At this
time, NMFS has not designated critical habitat for these species. The Willamette River is used as a
migration corridor for juvenile and adult steelhead, chinook, and sea-run cutthroat trout. The
analysis and the conservation measures identified in this BA should protect all of the species
discussed above.

2.1.1 Project Description

The South/North Transit Corridor (Corridor) is a proposed bi-state light rail line between the
Clackamas Regional Center area in Oregon and the Clark College/Veterans Administration Medical
Center area in Vancouver, Washington. As part of this project, a new bridge crossing the Willamette
River has been proposed. Numerous alternative locations were initially considered for this crossing.
However, after further review the alternatives have been narrowed to two locations.

The two alternative locations receiving detailed analysis for bridge construction occur at river mile
14.5 (Ross Island crossing) and river mile 13.5 (Caruthers crossing) (Figure 2-2). At each location
two bridge design options are under consideration. A concrete segmental bridge is being considered
for both locations. Additional design options are a cable-stayed pre-cast segmental bridge for the
Ross Island crossing and a Warren truss bridge for the Caruthers crossing (Appendix B). In addition
to the two bridge design options, the Caruthers Crossing also includes two alignment alternative
options (Moody and South Marquam options) that differ primarily by the location of the alignment
on the west bank of the river (Appendix C).

The concrete segmental bridge could have cast-in-place columns and foundations. Span layout for
the Ross Island crossing from the west to east bank would be 275 feet - 550 feet - 550 feet -300 feet.
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All foundations would be supported on 8-foot-diameter drilled shafts. The foundations Figure 2-1
would be approximately 54 x 56 feet and the drilled shaft pilings are estimated to be 100 feet long.

Columns would be twin wall piers, 6 x 20 feet. Two columns would be entirely in the water (one in
the east channel and one in the west channel of the Willamette River on either side of Ross Island)
and two columns would be located within an 80-foot-wide band along each shore of Ross Island
measured from low water elevation. The piers have been proposed to be located on the island to
avoid impacts to near shore habitat in the river. The surface of the bridge would be concrete and
would be at least 75 feet above the water surface (Appendix C).

The cable-stayed bridge option proposed for the Ross Island crossing would be a combination of
cable-stayed and precast segmental bridge types. The span layout from west bank to east bank
would be: 800 feet - 700 feet (cable stayed) - 360 feet - 220 feet - 220 feet - 220 feet (precast
segmental). The foundation for the main tower would be located on the west bank of Ross Island
within an 80-foot-wide band measured from low water. The main tower foundation and all other

. foundations would be founded on 8-foot-diameter drilled shafts. No columns would be located
directly in the west channel. Three columns would be located in the water in the east channel. The
main tower is assumed to be a cast-in-place tower. All other piers for this option are twin walled.
The bridge surface would be concrete and at least 75 feet above the water surface at high flows
(Appendix C).

The concrete segmental bridge under consideration for the Caruthers crossing is essentially the same
design as for the Ross Island crossing. However, the span layout would be different (400 feet - 400
feet - 400 feet - 205 feet, Moody option; 400 feet - 400 feet - 400 feet - 150 feet, South Marquam
option), and three piers would be located in the Willamette River (Appendix C).

The second design option being analyzed for the Caruthers crossing is a Warren truss bridge. This
design utilizes steel trusses, similar to the existing Interstate 5 bridge located just north of the
proposed Caruthers crossing. Span layout from west bank to east bank would be 290 feet - 500 feet -
500 feet - 250 feet, and would be the same for both the Moody and South Marquam options. All
foundations would be supported on 8-foot-diameter drilled shafts, and would be 40 x 68 feet in plan.
The drilled shaft piling are estimated to be 100 feet long. Columns would be rectangular cast-in-
place reinforced concrete 8- x 12-foot piers. The deck would be made of cast-in-place concrete. The
truss bridge would be a through truss to allow for adequate navigational clearance (Appendix C).

All design options could utilize coffer dams for isolating drilling of the shafts and pouring of
concrete columns from the river. This features braced sheet piling walls, driven pilings, underwater
tremie concrete pours, and extensive pumping of the water inside the coffer dam to allow
construction of the remainder of the pier footing and columns under dry conditions (Appendix C).

2.1.2 Site Description

The project is situated in the lower Willamette River basin in northwest Oregon Hydrologic Unit
(HU) (No. 1780001) as defined by the U.S. Geological Survey. The Willamette River drains an area
of approximately 12,045 square miles and is 273 miles long. The project area is located between
river miles 13.5 and 14.5.
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Riparian habitat on the shores of the Willamette River at both proposed crossings has been
extensively modified, primarily due to industrial development. At the Ross Island crossing, the steep
east river bank drops approximately 30 feet from its top to the river channel below. Vegetation here
consists of a relatively sparse tree canopy dominated by black cottonwood (Populus trichocarpa)
and scattered Oregon ash (Fraxinus latifolia). Himalayan blackberry (Rubus discolor) dominates the
understory. The west bank of the river is characterized by abandoned industrial sites. The shoreline
consist of a nearly vertical drop of 20 feet. Vegetative cover is sparse and is comprised of scattered,
small black cottonwoods and a variety of non-native herbaceous species.

In contrast, Ross Island supports relatively high quality, native riparian habitat. The northern portion
of the island in the vicinity of the proposed bridge crossing is covered with deciduous forest
dominated by large (70-90-foot high) black cottonwoods. Associated canopy species are Oregon
ash, and to a lesser extent Oregon white oak (Quercus garryana), big-leaf maple (Acer ’
macrophyllum), and madrone (Arbutus menziesii). Understory species consist of a dense scrub
habitat dominated by Pacific blackberry (Rubus ursinus), Himalayan blackberry, and common -
snowberry (Symphoricarpos albus). No wetlands are present on Ross Island or on either bank of the
river in the vicinity of the proposed crossing.

Both the east and west banks of the Willamette River in the vicinity of the proposed Caruthers
crossing is characterized by steep slopes that drop 20 to 30 feet to the surface of the river. Industrial
development has significantly altered the natural topography and vegetation in this area. The eastern
bank of the river consists of a riprap slope planted with a dense cover of red clover (Trifolium
pratense) and white clover (7. pratense), along with scattered native trees and shrubs (red alder,
Alnus rubra, and dogwood, Cornus sp.). The west shoreline of the river supports a dense cover of
Himalayan blackberry, along with scattered, small black cottonwoods and a number of non-native
herbaceous species. No wetlands are present on either bank of the Willamette River in the vicinity
of the Caruthers Crossing.

2.1.3 Regulations and Guidelines

In August 1996, NMFS issued a proposed listing of ten Evolutionarily Significant Units (ESUs) of
steelhead as either threatened or endangered (NMFS 1996¢). All races (summer and winter) of
steelhead within these ESUs were included. The lower Columbia River steelhead ESU, which
occurs in the project area, was among those included for threatened status. In August 1997, the
decision to list this ESU was deferred six months in order to give NMFS time to review additional
information. The Upper Willamette River steelhead ESU, chinook salmon (all races), and sea-run
cutthroat trout are candidate species for listing under the ESA that occur in the project area (NMFS
19962, 1996b) (Appendix B). Critical habitat has not been designated for any of these species.
Pacific lamprey, green sturgeon, and white sturgeon also occur in the project area and are classified
as Species of Concern by the USFWS (1996).
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2.2 Natural History and Species Occurrence
2.2.1 Steethead

The Lower Columbia River steelhead ESU is currently proposed for listing as a threatened species
under the ESA. Steelhead from the lower Willamette River are included in this ESU. Upper
Willamette River steelhead also migrate through the project area. Three races of steelhead (summer,
winter, and late winter) inhabit the Willamette River.

The races of steelhead are distinguished by the time of year adults return to freshwater on spawning
migrations. The winter steelhead enter their home streams beginning in November with the majority
returning in January through March (Table 2.2.1-1). Spawning occurs during January through June.
In contrast, summer steelhead enter freshwater from late spring through early fall and do not spawn
until January through May of the following year. Adult summer steelhead migrate through the lower
Willamette River beginning in early March. The run peaks in mid-May and continues through June
(sometimes as late as October). Most returning adults have spent two years in the ocean (Bennett
1992).

Table 2.2.1-1 '
Occurrence of steelhead life stages in the Willamette River at the analysis area '?
Lifestage Summer Steelhead Winter Steelhead Late Winter Steelhead
. . December through
Aduit migration March through June February February through May
Adult spawning NA NA NA
Incubation & ’
emergence NA NA NA
Juvenile rearing NA NA NA
Juvenile winter rearing NA NA NA
Smoit out-migration April through June April through June April through June

) Not Applicable (Life stage does not occur in the analysis area).

All steelhead are tributary spawners. They spawn, incubate, emerge, rear, and over-winter upstream of the project area.

Summer steelhead were introduced above the Willamette River Falls in the late 1960s to provide

sport fishing opportunity (Bennett 1992). Since 1972 all releases have been Skamania stock (Foster
1992). Natural production is low and typically takes place immediately downstream of the hatchery
of origin. Most of the spawning takes place in hatcheries in January through March (Bennett 1992).

The native steelhead stock in the Willamette system is a late run, winter stock. Adult late winter
steelhead enter the Willamette River in November, and pass Willamette Falls from February through
May (Bennett 1992). To expand angling opportunities, Big Creek hatchery stock were introduced in
the 1960's. This earlier returning, non-native stock of winter steelhead migrate up the Willamette
River primarily in the period from December through February, with some returning in November.
Big Creek winter steelhead have established naturally reproducing populations. Winter steelhead
passing prior to February 15 are mainly introduced Big Creek stock and steelhead passing after
February 15 are mainly indigenous Willamette stock.
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Spawning activity for the winter steelhead (both early and late) takes place from March through
May. They smolt and move downstream to salt water from early April through early June.
Spawning areas of summer and winter steethead overlap in some areas of the Willamette River
basin, in particular the main Willamette River upstream of Willamette Falls.

2.2.2 Chinook Salmon

The Willamette River system produces spring and fall races of chinook salmon. In 1996, all but the
Snake River race (a federally endangered species) of Northwest chinook were classified as candidate
species for listing under the ESA (NMFS 1996d). The spring race of chinook make a 51gn1ﬁcant
contribution to the recreational and commercial fisheries.

An estimated 95,300 adult spring chinook entered the Willamette River in 1991 (Bennett 1992).
Hatcheries contribute roughly 80-95% of the total returning adults. Historically, the spring chinook
above Willamette Falls spawned in the Middle Fork Willamette, McKenzie, South Santiam, and
North Santiam rivers. The Calapooya and Molalla rivers and Abiqua Creek, a tributary of the
Pudding River, had minor spawning populations. By 1970, dams were completed on all the major
tributaries upstream of Willamette Falls. These blocked over 400 stream miles that were originally
the most important spawning and rearing areas for wild spring chinook (Bennett 1992). Some
spawning area remains in the McKenzie River and the North Santiam River.

Adult spring chinook salmon enter freshwater bound for the Willamette River in early January,
increasing to peak numbers in late March, and tapering off by mid-May. The fishery in the lower
Willamette River peaks in April. Passage over the falls occurs between mid-April through mid-June
(Bennett 1992)(Table 2.2.2-1).
Table 2.2.2-1
Occurrence of chinook life stages in the Willamette River at the
analysis area.'

Lifestage Spring Chinook ? Fall Chinook *
Adult Migration January through mid-May August through September
Adult Spawning NA NA ‘
Incubation/Emergence NA NA
Juvenile Rearing _ NA NA
Juvenile Winter Rearing NA NA
Smolt Out-Migration March through May Late April through June

' Not Applicable (Life stage does not occur in the analysis area).
2 Spring chinook are tributary spawners. They spawn, incubate, emerge, rear, and over-winter well

upstream of the project area.
3 Fall chinook are tributary spawners. They spawn, incubate, and emerge well upstream of the project area.
4 Fall chinook may rear and overwinter downstream of project area.

Spawning of spring chinook occurs in September. Spawning takes place in the upper tributaries (e.g.
McKenzie and North Santiam) and at hatcheries. All adults die after spawning. Fry emerge from the
gravel the following spring, mid-March through mid-May, soon after releases from upstream
hatcheries (Knutson and Ward 1991). The juveniles rear for approx1mately one year prior to
migrating to the ocean as yearling fish.
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Fall chinook salmon were introduced into the Willamette River system in 1964 to take advantage of
expected improvements in low-water passage at Willamette Falls. Releases are of the early
spawning (Tule) stock (Bennett 1992). Fall chinook begin migrating up the lower Columbia River
in August through early October (Howell et al. 1985). Fall chinook pass Willamette Falls from mid-
August through late September. The peak appears to be about the middle of September (Bennett
1992). Spawning takes place from mid-September through early October. Natural production
comprises about 28% of recent runs. Fall chinook spawn and rear in the main-stem Willamette
River and lower reaches of east side tributaries.

Juveniles begin emigrating to salt water soon after emerging from the gravel, and emigration lasts
through the first week of July. About 5 to 7 million smolts are released annually in late April and
early May. Out-migrating juvenile fall chinook first appear in the lower Willamette River in late
April, peak in mid-May, and remain in decreasing numbers through June (Knutson and Ward 1991).
In general, fall chinook tend to migrate more slowly as sub-yearling fish than spring chinook.
Knutson and Ward (1991) found some juvenile yearling and sub-yearling chinook salmon in the

lower Willamette River at Portland Harbor during January and February, approximately three
months after the most recent hatchery release. This suggests that some juvenile chinook may
overwinter in the lower Willamette River.

2.2.3 Sea-run Cutthroat Trout

The sea-run cutthroat trout was identified as a candidate species for. listing under the ESA in 1996
(NMFS 1996d). This anadromous subspecies occurs in the Willamette River system.

Sea-run cutthroat trout adults show a preference for small, low gradient streams and the lower
gradient downstream reaches of larger river system. They spawn in small tributaries from late winter .
to late spring. February appears to be the peak spawning period in most Oregon streams (Behnke
1992) (Table 2.2.3-1).

Table 2.2.3-1
Occurrence of sea-run cutthroat trout life stages in the Willamette River at

the analysis area.

Lifestage Sea-run cutthroat trout’
Adult migration Late August through November
- Adult spawning NA
incubation & emergence NA
0+ Juvenile rearing NA
Juvenile winter rearing NA
Smolt out-migration Late April through May

! Not applicable (life stage does not occur in the analysis area). Sea-run cutthroat trout are tributary
spawners. They spawn, incubate, emerge, rear, and overwinter upstream of the project area.

Juveniles rear in small headwater streams until they smolt and emigrate to the sea at age two or
three. They typically migrate to salt water in the late spring or early summer at a length of 6.9-8.9
inches, although some individuals may never go to sea (Behnke 1992).
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Anadromy does not seem to be strongly developed in this species; they tend to concentrate in bays,
estuaries, and along the coast. They feed intensively on crustaceans and fish arid grow at a rate of
about 1.0 inch per month. They seldom if ever overwinter in salt water. After about two to five
months at sea they return to freshwater. Adult sea-run cutthroat trout survive spawning rather well
and recover their condition quickly (Behnke 1992). Repeated spawning is not uncommon, with
some fish returning to spawn three to five times.

2.3 Habitat Conditions in the Project Area

In the project area, the Willamette River is used as a migration corridor by both adult and juvenile
salmonids. Due to the low water velocities in this section of the river, the substrates are
predominately fines (clays, silts, sands) except where rock has been placed for bank protection. In
rivers, fine substrates typically yield lower production of prey organisms for salmonids than larger
substrates, and overall productivity of the habitats at the proposed crossings is expected to be low
relative to upstream habitats in the river. With the exception of Ross Island, most of the aquatic and
riparian habitat in the vicinity of the proposed bridge crossings has been significantly altered.
Complex riparian vegetation close to and overhanging the wetted perimeter of the river yields higher
quality fish habitat than unvegetated, rock-protected shorelines because they provide cover and food
(terrestrial insects) for fish.

Ross Island supports a relatively high quality, riparian deciduous forest (see Section 2.1.2) and the
adjacent shorelines are high quality fish habitat. Log rafts are often present along the west shore of
the island and likely contribute bark and wood debris to the substrates. The east and west shoreline
of the river at the Ross Island crossing has limited vegetation and rock bank protection is present in
many areas. Remnant pile-supported structures (piers, mooring dolphins) exist on the west side of
the river. Overall, the shoreline habitat along the west bank of the river at this crossing is of low
quality for fish. '

At the Caruthers crossing, riparian vegetation is very limited and rock bank protection is prevalent.
Substrates, other than the rock, are dominated by fine materials. Overall, the shoreline habitat is of
low quality for fish in this area.

Besides steelhead, chinook salmon, and cutthroat trout, the Willamette River has several other
anadromous fish species. These species are coho salmon (Oncorhynchus kisutch), American shad
(dlosa sapidissima), and white sturgeon (Acipenser transmontanus). Resident fish species include
largemouth bass (Micropterus salmoides), black crappie (Pomoxis nigromaculatus), white crappie
(Pomoxis annularis), and walleye (Stizostedion vitreum vitreum). Northern squawfish
(Ptychocheilus oregonensis) are also present.

2.4 Evaluation of Effects
2.4.1 Potential Effects of the Proposed Action

Potential issues identified as affecting the species of concern and/or habitat as a result of the
proposed action are: water quality degradation during construction; increased predation on juveniles
resulting from greater availability of predator habitat downstream of bridge pilings and pier footing
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shadows; disturbance of nearshore habitats through placement of pilings, pier footings, or abutments;
and direct mortality.

2.4.1.1 Water Quality

In-water work will be required for portions of the construction of the project and is expected to be
performed during the recommended in-water work periods of July 1 to October 31 and December 1
to January 31 (ODFW 1997). Pier construction activities (drilling, concrete pouring) would be
isolated from the in-water environment. Although no specific studies are available that document
the volume of sediment that enters a river during bridge support construction, construction impacts
are expected to be short term and of minimal impact if normal construction practices are followed.
Water quality degradation during construction could be minimized through the use of the Oregon
Department of Transportation (ODOT) Standard Specifications for Highway Construction and the
Conservation Methods (Section 1.6 and Appendix D) which would prevent substantial amounts of
sediment or other substances from entering the river. Improper concrete curing has the potential to
create short-term water quality effects. However, the dissipation rate of any short-term input of
concrete from bridge construction would be high and therefore would have very limited impact on
water quality.

2.4.1.2 Predation

A study addressing the influence of in-water development on predation of juvenile salmonids was
conducted by the Oregon Department of Fish and Wildlife (ODFW) in the lower Willamette River
between 1986 and 1990 (Ward and Farr 1988, 1989; Ward and Knutson 1990; Ward et al. 1991;
Ward and Nigro 1992).

The overall conclusion of the study was that development of the Willamette River shoreline did not
lead to increases in predation on juvenile salmonids. Based on these results, the proposed crossing
of the Willamette River at either Ross Island or Caruthers is not expected to lead to increases in
predation on juvenile salmonids. This conclusion is discussed further below.

As part of the study done in the lower Willamette River, Ward and Nigro (1992) measured water
velocity during times of juvenile salmonid migration (spring and summer) at areas of developed and
undeveloped shoreline. Two of the locations where velocities were measured are adjacent to the
proposed project areas (river mile 14.5). They found that during high spring flows, water velocity
adjacent to the proposed project area ranged from approximately 0.4 feet per second (fps) (river mile
16.8) to 0.14 fps (river mile 9.8). These water velocities are well below the velocity threshold that
excludes northern squawfish, which has been found to be approximately 3.3 fps (Shively et al. 1995;
Mesa and Olson 1993).

Significant studies on predation by northern squawfish on juvenile salmonids have been conducted
in the Pacific Northwest at dams (Poe et al. 1991; Rieman et al. 1991; Vigg et al. 1991). Studies
conducted by Shively et al. (1995) at Bonneville Dam have documented the habitat preferences of
squawfish during the season when they prey on juvenile salmonids. In general, the distribution of
northern squawfish is influenced by water velocity, distance from shore, and water depth. Northern
squawfish were seldom located in water velocities greater than 3.3 fps and the majority (75%) were
within 50 feet of shore or dam and in water less than 33 feet deep. The prevalence of northern
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squawfish close to shore may indicate a preference for shallow water areas possibly due to
orientation to cover or structure, depth preference, food availability, or a combination of these
(Shively et al. 1995). In the case of dams, it has been well documented that predators will be located
in areas that meet only a portion of their preferred habitat if the opportunity for prey capture 1s high.

The proposed Willamette River crossing alternatives do not have the potential for increasing
predation on juvenile salmonids even though the designs includes in-water pilings and pier
foundations. The proposed pilings and foundations would not affect water velocity or prey
distribution in a manner that would increase the predation rate of squawfish on juvenile salmonids
for two main reasons:

1. The hydraulic effects of the pilings do not create more favorable holding habitat than along
shorelines, where several preferred habitat parameters are met (velocity, cover, water depth).
Further, because the entire Willamette River is within the preferred water velocity of northern
squawfish the entire year, areas behind pilings will not provide conditions that are more attractive
than shorelines. ‘

2. The potential for prey capture will not be greater behind pilings than along shorelines since
juvenile salmonids will not be concentrated behind pilings. Studies have shown that squawfish
will leave areas of preferred habitat if potential for prey capture is high (i.e., fish bypasses and
turbine outlets at dams). In the case of the project area, prey (juvenile salmonids) will not be
concentrated, but will instead by spread across the width of the river. Therefore, the pilings are
not expected to provide squawfish with locations with a high rate of prey capture.

The design of the proposed crossing also reduces the potential for project-related effects due to
predation. The closest pilings to the shore would be between 150 feet and 220 feet from the bank,
depending on the alternative and design selected. These distances are well beyond the preferred
distance from shore of northern squawfish. Although the pilings and pier footings may provide
overhead cover for squawfish, their locations in areas that offer no other preferred habitat
characteristics suggest that low utilization by squawfish is expected.

This prediction of low utilization of habitat near pilings by squawfish is supported by studies
conducted by Ward and Nigro (1992). They studied areas where the natural shoreline has been
replaced by riprap or bulkheads, and the river bottom has been deepened and widened by dredging.
Also analyzed were areas with piers, piling wharfs, and floating platforms. These developed
shorelines were contrasted with parallel studies at more natural shorelines. No significant difference
was found in squawfish utilization of habitat at developed versus undeveloped sites.

2.4.1.3 Habitat Disturbance

Placement of bridge supports in the river would disturb a small area of river bottom habitat by
replacement of sand, silt or, clay substrates with concrete bridge foundation pilings. This habitat is
not utilized extensively by steelhead or spring chinook which migrate to the ocean rapidly. Juvenile
fall chinook, and possibly to a lesser extent sea-run cutthroat trout, do utilize habitat in and adjacent
to the project area during migration. Habitat losses from bridge foundation pilings in the river
channel (i.e., below high water elevation) would range from 1,200 to 2,100 square feet depending on
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the bridge crossing and design option constructed (Appendix C). Table 2.4.1-1 presents the area of
habitat that could be lost for each of the river crossing alternatives.

Table 2.4.1-1
In-water habitat losses associated with the Willamette River bridge crossing

alternatives

Crossing Number of Pilings  Number of Habitat
Aiternative Bridge Option per Foundation Foundations® Affected (ft2)?
Ross Island Concrete segmental 8 2(2) 1,600
Cable-stayed concrete 18/8 3(1) 2,100
segmental
Caruthers Concrete segmental 8 3(-) 1,200
Warren truss* 6 3 NA

Number of foundations are those in the river channel entirely below low water elevation followed by those located
between low and high water elevation (in parentheses).

Pilings are 8-foot diameter (approximately 50 f2).

Number of pilings and foundations are for cable-stay main tower/concrete segmental piers.

NA - Information not available at this time. ’

w

Productivity, in terms of prey, for fish would be reduced by the placement of the bridge foundations
in the aquatic habitat. The amount of lost productivity would be small, since concrete substrate
would continue to produce prey species for fish (e.g., insects feeding on algae) and because the
habitat that would be impacted is small in area and has low productivity.

Based on the limited riparian vegetation on the east and west shore of the river and the bridge
designs (elevated track, foundations set back from the shoreline), it is expected that little impact to
riparian habitat will occur at these locations. Impacts would occur to riparian vegetation on Ross
Island during bridge construction, including clearing of vegetation in construction access and staging
areas beneath the bridge. However, this vegetation would be permitted to reestablish after project
construction at the crossing location to minimize impacts to fish and wildlife habitat in this area.

2.4.1.4 Direct Mortality

Use of the project area by the species of concern is limited to upstream adult passage and
downstream smolt passage. The potential for direct mortality would be associated with the
construction of the coffer dams. If fish would become trapped within the coffer dams after they are
constructed, those individuals would die.” However, the potential for this to occur is low due to the
design of the coffer dams. The potential for direct mortality to the species of concern could be
further reduced if the conservation measures discussed in Section 2.7 were implemented.
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2.5 Critical Habitat Modification

Critical habitat has not been designated for any of the species of concern in the Willamette River.
However, the same features that have been designated as critical habitat for Snake River chinook and
sockeye salmon in the Columbia and Snake rivers (water, waterway bottom, and adjacent riparian
zone) are also important habitat features for salmonids and cutthroat trout in the Willamette River.
Therefore, potential project-related effects to these habitat features are addressed for the species of
concern in the Willamette River.

2.5.1 Permanent Modification

No permanent modifications to water quality (and the water) would occur as a result of project
implementation.

As discussed above, the river bottom would be modified at each of the bridge foundation locations.
However, no essential features such as suitable spawning gravels, or sites used for cover, shelter,
refuge, holding, or rearing would be adversely modified. Alteration to the water velocity at the
piling and footing locations would occur. This alteration in the velocity would not increase or create
additional predator habitat or increase predation on juvenile salmonids or sea-run cutthroat trout.

The amount of shading created by the pier footings would not prevent primary production of any
prey species that the species of concern feed on during their out-migration. The majority of
production of the prey species utilized by these fish occurs up-river from the project area.

2.5.2 Temporary Impacts

Activities necessary for the construction of the Willamette River bridge could result in temporary
increases in turbidity during the recommended in-water work periods (July 1 to October 31 and
December 1 to January 31.) The specific activity that could contribute to suspended solids and
increase turbidity is the placement and removal of coffer dams. It is also possible that erosion of any
exposed soils along or close to the river could contribute to turbidity during project construction. In
addition, temporary increases in turbidity could occur when areas subject to earthwork are inundated
or receive rainfall during the construction period.

The predicted short-term increase in turbidity would not have any adverse impacts to the food supply
of salmon, steelhead, or sea-run cutthroat trout during or following construction. Adult chinook stop
feeding once they begin the freshwater portion of their upstream spawning migrations. The project
may temporarily displace some predators, but it is not expected to concentrate predators in areas
where predation on the species of concern is likely to increase.

The maintenance activities that would be required for the bridges varies depending upon which
design is considered. The maintenance activities with the greatest potential to lead to impacts in the
aquatic environment are related to painting of the steel portions of the structure. The concrete
segmental bridge design has very few steel surfaces that would require painting; therefore, it is very
unlikely that maintenance activities could lead to impacts. The cable-stayed bridge and Warren truss
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designs have more steel components than the concrete segmental design and more painting related
maintenance is expected. However, the quantities of materials that could enter the Willamette River
are so small that few or no impacts are expected to the species addressed in this BA.

2.5.3 Indirect and Cumulative Effects
Indirect Impacts

The proposed South/North LRT could induce higher density development/redevelopment within the
Corridor, particularly in and around station areas. New development on currently undeveloped land
would increase surface water runoff and could adversely impact water quality in fish-bearing waters.
However, current local and state regulations will require appropriate detention and treatment of
runoff from new impervious surfaces. Most of the land within station areas is already developed. In
these areas, redevelopment would not increase storm water runoff or adversely impact water quality
over existing conditions.

From a broader perspective, most of the indirect impacts from the South/North LRT would be
beneficial to fish and fish habitat, compared to the No-Build Alternative. For over 20 years, the
Region has shaped its land use and transportation plans based upon the expectation that high
capacity transit (HCT) would be provided within this corridor. Those plans have sized the road
network, defined the comprehensive land use plans and influenced the size of the urban growth area.
Without HCT in this corridor, the same or a similar amount of development would likely occur, but
would be lower density, consuming more open space, including land that may otherwise be outside
the urban growth boundary. To this extent, the South/North LRT would have beneficial indirect
impacts on water quality, fisheries and fish habitat by encouraging redevelopment within the urban
growth area on lands that are largely already developed. Also, to the extent that LRT would reduce
reliance on the automobile, it would reduce the runoff and contaminants associated with increased
road surface and automobile use.

Cumulative Impacts

Cumulative impacts are all of the impacts that are known or expected to occur over the duration of
the proposed project, and include activities outside of the proposed project. Development
unassociated with the South/North LRT is expected to continue along the Willamette River and other
parts of the corridor. Known major projects in the vicinity include the Ross Island Sand and Gravel
dredging/mining operations on Ross Island. Operations are expected to occur up to the year 2020.
Mining operations would move within the lagoon dependent on underwater rock source availability.
Potential detrimental impacts to the fish from these operations include loss of riparian vegetation and
potential impacts on turbidity levels. This and other projects in the vicinity would be subject to
environmental review and permitting requirements.

* 2.6 Performance Standards and Conservation Measures

This BA has evaluated the bridge designs that would most likely be constructed given current
information. The choice between bridge locations will be made at the completion of the Draft
Environmental Impact Statement for this project during winter 1997/1998. The design may evolve
with regard to major concepts or in detail as the design process continues. In addition, the exact
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construction methods that would be employed to build a bridge cannot be specified at this time
because the plans and specifications for the project would be performance-based rather than
prescriptive. This means that the plans would describe exactly what to build, but not how to build it.
These types of plans and specifications are desirable from the perspective of cost and environmental
protection because it allows both the designer’s and the contractor’s experience to be applied to the
construction challenges.

The lack of finality of the current design, and the format of the plans and specifications, yield
uncertainty regarding the steps that will be taken to ensure that the project will result in no adverse
impacts to the species of concern for this BA. To address this uncertainty and to retain design and
construction flexibility, a performance standard approach for ensuring environmental protection is
proposed. Performance standards, related to specific impacts, have been developed for the design of
the proposed in-water foundations for the bridge (Table 2.6-1) and for the construction methods for
those foundations (Table 2.6-2). The standards focus on the foundations as they are the primary
project components that could yield significant impacts to the species of concern.

The performance standards for design are essentially statements of desirable design criteria that, if
implemented, would limit the potential impacts of the foundations by reducing the area or quality of
favorable habitat for predators that feed on juvenile salmonids. These standards were developed by
considering the studies on predation discussed in Section 2.4.1.2. The standards are not presented as
definitive design criteria for use in selecting between bridge types as that decision would need to be
based on a number of engineering, cost, and environmental considerations. Instead, the standards are
proposed as a means of refining foundation design for the type of bridge that is deemed to be most
feasible for this location and application. Further, specific standards may be in conflict (e.g.,
minimizing the number of piles while minimizing the size of piles) in which case they must be
considered simultaneously. No major design modifications (e.g., streamlined pile shapes) are
included in Table 2.6-1 because the risk that the project would increase predation on juvenile
salmonids is small and does not warrant dramatic design changes (see Section 2.4.1.2).

The performance standards for construction are primarily Best Management Practices (BMPs) that
would be clearly outlined by the contractor in a Construction Quality Assurance Plan (CQAP). The
CQAP would be submitted to Tri-Met for approval prior to the start of in-water construction. These
BMPs would be method-specific and present means to ensure that construction methods are in
compliance with applicable regulations and minimize the risk of impact to the species of concern.
The CQAP would also address the conditions and monitoring requirements necessary for compliance
with the State of Oregon's water quality certification.

In addition to the performance standard approach to ensuring minimization of risk to species of
concern, a number of general conservation measures have been identified that would also minimize
project-related effects to these resources. These measures are essentially BMP’s related to
construction activities that are likely to occur during bridge construction. They are intended as
general guidelines that could be implemented during the construction process; however, the specific
approach for their implementation would be determined once the bridge design and construction
methods have been finalized. -
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Sediment sampling would be conducted prior to construction of an in-water bridge pier in
order to determine the presence of and characterize potential contaminants. Remedial
options for impacted sediments would be evaluated in accordance with the Oregon
Department of Environmental Quality’s sediment criteria.

Implement erosion and sediment control measures. These measures could include _
placing temporary ground cover on all exposed soils/slopes, placing silt fences at the base
of slopes, and ensuring complete containment of excavated material during hauling from
the construction site. The objective of these measures would be to prevent sediment from
entering surface waters.

Timing of in-water construction activities would be based on discussions with NMFS and
ODFW and take into consideration factors such as timing of fish migration and
construction schedule and cost. The current ODFW guidelines for timing of in-water
work in the Willamette River below Willamette Falls is July 1 to October 31 and
December 1 to January 31.

Limit the operation of equipment in the active river channel to the minimum necessary.
Avoid or minimize disruption of the streambed to.the level practicable.

Clean all equipment that is used for in-water work prior to entering the water. Remove
external oil and grease, along with any mud and dirt. Locate the wash sites in areas
where runoff does not flow into the river without prior adequate treatment.

Discharge all water impounded within coffer dams only onto vegetated upland sites,
behind silt fences and other sediment barriers, and not directly into the river or into
wetlands.

No storage or transfer of petroleum products (e.g., gasoline, diesel, oil) within 200 feet of
the active river channel. Fuel and lubricate all construction equipment only in
designated re-fueling zones.

Assure the development and implementation of plans for the safe storage and
containment of all hazardous materials used in project construction by the construction
contractor. Develop and implement a site-specific Spill Prevention Control and
Countermeasures Plan in accordance with 40 C.F.R Part 112. Submit this plan to NMFS
for review prior to on-site construction staging.

Include measures in the plan for containment berms and/or detention basins, where
appropriate.

If significant alteration of the project schedule or procedures related to in-water work is
required, consult with NMFS prior to implementing such changes. ‘
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Table 2.6-1

Matrix of impact pathways, impact indicators, and performance standards for design of in-water foundations

Project Component Activity/Attribute Impact Pathway Impact indicator Performance Standard
Design of foundations Location Provide potential Foundation located in Foundations located
predator habitat preferred predator 250 ft offshore
habitat consistent with bridge
type '
Spacing of Provide potential High density of Maximize spacing
foundations predator habitat pilings across river between foundations

Elevation of pier
footing

Area of pier
footing

‘Number of piles

per foundation

Diameter of piles

Provide potential
predator habitat

Provide potential
predator habitat

Provide potential
predator habitat and
disorient juvenile
salmonids

Provide potential
predator habitat

Footing located
within water during
juvenile salmonid
emigration (spring)

Extensive
shadowing or
shading

Complex flow
around multiple
pilings

Large "pocket"
behind pile

consistent with bridge

type

Maximize piling
length while
minimizing pier length
consistent with other
design constraints

Minimize area of
footing or add cutouts
to footing

Minimize number of

piles per foundation

consistent with other
design constraints

Minimize size of
piles consistent with
other design
constraints
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Table 2.6-2
Matrix of impact pathways, impact indicators, and performance standards for
construction of in-water foundations

Project Component Activity/Attribute Impact Pathway Impact Indicator Performance Standard'

Construction of foundations  Drive pile

Disturbance of bottom Turbidity implementation of
sediments , BMPs
Trapping of juvenile Construction during Construction during
salmonids juvenile salmonid appropriate work
emigration window
Fuel spills Release of toxic Implementation of
quantities of fuel BMPs
Underwater noise No impact expected
affecting migration (see text)
Drill/lexcavate
Loss of drill cuttings Turbidity Implementation of
BMPs
Loss of drilling Release of toxic Implementation of
lubricants quantities of lubricant BMPs
Fue! spills Release of toxic Implementation of
quantities of fuel BMPs
Pour and cure
concrete
Concrete spills and Release of volume of Implementation of
leaching material sufficient to BMPs
increase pH
Contact with water ’ Implementation of
prior to curing BMPs

1 BMPs will be described in the Contractors Construction Quality Assurance Plan (CQAP) that will be submitted to Metro prior to construction. The CQAP will also address numerical
water quality criteria and monitoring requirements contained in the water quality certification issued by the State of Oregon.
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Develop a site-specific sediment control and erosion control plan prior to project
implementation. Implement temporary measures during construction to reduce the
potential for siltation and sedimentation from runoff from areas with exposed soil.
Include such measures as silt fences and sediment barriers at the base of all exposed
slopes, placing mats of mulch or geotextile fabric on exposed slopes following
completion of activities at the sites, and using non-leaky trucks to haul excavated
material, as needed. Submit these plans to the NMFS for review prior to on-site
construction staging. Inspect all erosion and sediment control measures on a weekly
basis to assure proper functioning and effectiveness.

2.7 Determination

If the conservation measures proposed in this BA are implemented, it is expected that
implementation of the proposed project is not likely to adversely affect the proposed or candidate
species in the project area.

This determination is based on the following reasons:

Potential effects to water quality associated with bridge construction could be minimized
through the use of BMP’s. Residual water quality impacts would be minimal and of very
short duration.

Proposed bridge pilings and foundations are not expected to affect water velocity or
salmonid distribution in a manner that would increase the predation rate of northern
squawfish on juvenile salmonids or cutthroat trout that migrate as yearling or older fish.

Potential predation risks to migrating sub-yearling chinook salmon would be minimized
by locating bridge foundations outside of the preferred habitat zone of northern squawfish
(within approximately 50 feet of the shoreline).

If pile driving is used during bridge construction, it is likely to have little or no effect on
migration of adult or juvenile salmonids or cutthroat trout.

The potential for direct mortality of migrating salmonids would be low with
implementation of recommended conservation measures.

No significant effects to salmonid or cutthroat trout habitat would occur as a result of
project implementation.

Cumulative effects of increased development in the analysis area are expected to be less
than significant. '
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Appendix B

Correspondence with U.S. Fish and Wildlife Service
and National Marine Fisheries Service
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National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE
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NOV10 1997 D Northwest Region
7600 Sand Point Way, N.E.
Bin C15700, Bldg. 1
Seattle, Washington 98115-0070
vy e
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ROV L1 s F/NW
Ms. Helen Knoll
Regional Administrator
Federal Transit Administration
915 Second Avenue

Federal Building, Suite 3142
Seattle, Washington 98174-1002

Re: Request for Informal Consultation on a Proposed South/North
Light Rail Project from Clackamas County, Oregon to
Vancouver, Washington

Dear Ms. Knoll:

This responds to your October 14, 1997, letter addressed to Ben
Meyer of the National Marine Fisheries Service (NMFS) requesting
informal consultation on a proposed light rail project from
Clackamas County, Oregon to Vancouver, Washington.

The proposed project entails the construction of a light rail
transit system to serve the metropolitan areas of Portland,
Oregon and Vancouver, Washington. The project would require
crossing the Columbia River at two spots and the Willamette River
at a yet to be determined site. ’

Based on information provided in the Biological Assessment,  NMFS
concurs with the Federal Transit Administration’s (FTA)
determination that the conceptual design of the proposed project
is not likely to adversely affect listed or proposed salmonids
that may be in the project area. In summary, NMFS' decision is
based on the fact that the pilings supporting the bridges are not
expected to affect water velocity in such a way as to increase
the potential for predation by northern squawfish on juvenile
outmigrants, bridge foundations will be located substantially
offshore, outside of the preferred habitat zone of northern
squawfish, and construction activities are not likely to delay
any migratiomn.
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This concludes informal consultation on this action in accordance
with 50 CFR 402.14(b) (1). The FTA must reinitiate this ESA
consultation if new information becomes available or
circumstances occur that may affect listed species in a manner or
to an extent not previously considered, or a new species is
listed or critical habitat is designated that may be affected by
the action.

The Willamette River currently does not contain runs of fish that
are listed under the Endangered Species Act. However, lower
Columbia River steelhead have been proposed for listing and occur
in the project vicinity. If this species is listed, the FTA will
need to reinitiate consultation with NMFS once a final plan for
the project with specific crossing sites for the Willamette River
has been determined.

If you have any questions please contact Ben Meyer of my staff at
(503) 230-5425.

&g&‘é&gw Coon
= |

William Stelle, Jr.
Regional Director

cc: Dave Unsworth, METRO



PR UNITED STATES DEPARTMENT OF COMMERCE
‘54- National Oceanic and Atmospheric Administration

o REED 1 | NATIONAL MARINE FISHERIES SERVICE
kY & ENVIRONMENTAL & TECHNICAL SERVICES DIVISION

"r‘,," o * 525 NE Oregon Stroel
PORTLAND, OREGON 972322737
JJUN 25 19% I .
@ ECE . F/mos
Mr. Leon Skiles ' \ fﬁb
600 N.E. Grand Avenue : . B

Portland, Oregon 97232-2736

Re: Speciles List Request for the North South Light Rail Project,

in Portland, Oregon

Deaxr Mr. Skiles:

The National Marine Fisheries Service (NMFS) has reviewed your
June 14, 1986, letter to Jacqueline Wyland requesting a list of

threatened and endangered species for the North South Light Rail
Project, in Portland, Oregon.

We have reviewed the subject proposal with regard to the
conditions contained in 33 CFR Part 330 (Nationwide Permit
Program Regulations and Issue, Reissue, and Modify Nationwide

Permits; Final Rule) related to Endangered Species (Appendix A To
Part 330, Section C.11).

We have enclosed lists of those anadromous fish species that are
listed as threatened or endangered under the Endangered Species
Act (ESA), those that are proposed for listing, and those that
are candidates for listing. This inventory includes only
anadromous species under NMFS’ jurisdiction that occur in the
Pacific Northwest. The U.S. Fish and Wildlife Service should be

contacted regarding the presence of species falling under its
Jjurisdiction.

Available information indicates that three of the anadromous:fish
species listed under the ZSA are known to be present in the
proposed action area. The speciles present are Snake River
sockeye salmon (Oncorhynchus nerka), Snake River spring/summer
chinook salmon (0. tshawytscha), and Snake Rivexr fall chinook
salmon (O. tshawytscha). The designated critical habitat for the
listed specieg (December 28, 1993, 58 FR 68543) includes the
proposed project area. None of the species proposed for listing
are 1n the project area.

All of the anadromous fish species that are presently candidates
for listing undex the ESA are known to be present in the proposed
action area. Thesec species are the sea-run cutthroat trout (0.




2

clarki clarki), chinook salmon (0. tshawytscha), sockeye salmon
(0. nerka), coho salmon (0. kisutch), steelhead (0. mykiss),
pink salmon (0. gorbuscha),and chum salmon (0. keta). It i3

important to note that candidates for listing have no status
under the ESA. ‘

This letter constitutes the reguired notification of the presence
of any Federally listed threatened or endangered species or

‘critical habitat under NMFS’ jurisdiction in the permit area that

may be affected by the proposed project (Appendix A to Part 330,
Section C.13(5){i)).

If you have further questions, pleass contact Ben Mever of my
staff at (503) 230-5425.

Sincerely,

<lizabeth Holmes Gaar
Habitat Branch Chief

Enclosure

cc: Seattle Corps of Engineers



ENDANGERED, THREATENED,.PROPOSED AND CANDIDATE SPECIES
UNDER NATIONAIL MARINE FISHERIES SERVICE JURISDICTION
“THAT OCCUR IN THE PACIFIC NORTHWEST

Listed Species

Snake River Sockeye Salmon
Snake Rivex Fall Chinook Salwmon

Snake River Spring/Summer
Chinook Salmon

Propoged for Listing

Umpgua River Sea-run
Cutthroat Trout

Klamath Mountains Province
‘Steelhead . ’

Central california Coastal Coho
S. Oregon/N. Caslifornia

Oregon Coastal Coho Salmon

Candidates for
{all Northwest

Listing

Chinook Salmon

Pink Salmon

Chum Salmon

Sockeye Salmon

Sea-rxun Cutthroat Trout

Steelhead

Lower Columbia river/sSW Washington
Coastal Coho

Puget Sound/Strait of Georgia
Coastal Coho

Oncorhynchus

Oncorhynchus

Oncorhynchus

Oncorhynchus

Oncorhynchus
Oncorhynchus

Oncorhynchus

‘Oncorhynchus

Oncorhynchus
Oncorhynchus
Oncorhynchus
Oncorhynchus
Oncorhynchus

Oncorhynchus
Oncorhynchus

Oncorhynchus

nerka

tshawytscha

tshawytscha

clarki clarki

mykiss
xisutch
kisutch

kisutch

stocks  of the folldwing except coho)

tshawytscha
gorbusgcha
keta

nerka

clarki clarki

mykiss

kisutch

kisutch



United States Department of the Interior

FISH AND WILDLIFE SERVICE
Oregon State Office
2600 S.E. 98th Avenue, Suite 100
Portland, Oregon 97266
(503) 231-6179 FAX: (503) 231-6195 -

July 19, 1996

In reply refer to:

1-7-96-1-296

Xref: 1-7-96-SP-334
1-3-96-SP-396

David Unsworth

Metro

600 NE Grand Avenue
Portland, OR 97232-2736

Dear Mr. Unsworth:

This is in response to your letter, dated 14 June 1996, requesting information on listed and
proposed endangered and threatened species that may be present within the area of the
South/North Transit Corridor Study in Clackamas and Multnomah counties in Oregon and Clark
County , Washington. The U.S. Fish and Wildlife Service (Serv1ce) received your letter on 17
June 1996.

We are also providing comments as a followup to the July 1, 1996 field tour and your request
for input from our agency regarding information which would be helpful in early assessment of
_potential project impacts. The following comments are provided as part of informal consultation
relative to the need to evaluate impacts to federally listed threatened species which occur in the
vicinity of the proposed action. These comments do not preclude additional comments from our
agency on any forthcoming environmental document or biological assessment pursuant to the
National Environmental Policy Act (NEPA) or Endangered Species Act of 1973, as amended

(Act). -

We have attached a list (Attachment A) of threatened and endangered species that may occur
within the area of the Transit Corridor Study. The list fulfills the requirement of the Service
under section 7(c) of the Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et
seq.). Federal Transit Administration (FTA) requirements under the Act are outlined in
Attachment B.
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The Ross Island bald eagle nest site is located about 2 mile from the southernmost of the two
proposed bridge crossing alignments over the Willamette River. The nest site is new this year.
Therefore, information regarding how the pair utilizes the area around its nest is limited. During
the field tour, Ken England, of Ross Island Sand and Gravel, indicated observations of the eagles
foraging along the shoreline areas of the interior of the lagoon and flights to the south. These
observations from the lagoon’s interior may be limited by the sight distances since denser
vegetation would obscure observations of flights downriver east of Ross Island. Often there are
key perch sites and foraging areas in use which that are associated with the nest site. It is not
uncommon to observe shifts in eagles’ selection of primary use areas early and later in the
breeding season. These shifts depend upon the time of year and distribution or availability of
resources. Additional information regarding this pair may be available from Oregon Department
of Fish and Wildlife (contact Joe Pesek at 503-657-2000 ext. 230) and Portland Audubon
Society (contact Mike Houck 503-292-6855 ext. 111).

The purpose of the Act is to provide a means whereby threatened and endangered species and
the ecosystems on which they depend may be conserved. Under section 7(a)(1) and 7(a)(2) of
the Act and pursuant to 50 CFR 402 ef seq., FTA is required to utilize their authorities to carry
out programs which further species conservation and to determine whether projects may affect
threatened and endangered species, and/or critical habitat. A Biological Assessment is required
for construction projects (or other undertakings having similar physical impacts) which are
major Federal actions significantly affecting the quality of the human environment as defined in
NEPA (42 U.S.C. 4332 (2)(c)).

It is our understanding that Metro will be attempting to decide which of two alignments to cross
the Willamette River will be the best alternative before the end of the year. As long as there is
the possibility that the Ross Island crossing may be selected and given the presence of bald
eagles at Ross Island, the Service construes the federally funded construction of a mass transit
system across a major waterway to constitute a major construction activity. Therefore, the
Federal Transit Administration and/or Metro need to prepare a biological assessment as would
be required by the Federal action agency under section 7 of the Act.

Major concerns that should be addressed in the biological assessment concerning project impacts
on bald eagles are: - '

1) The level of use by bald eagles including temporal and spatial relationships.

2) Effect of the project on the bald eagles primary food stocks in all areas influenced by the
project. This would include the Willamette River.

3) Timing of the project and how this would affect nesting/wintering/foraging activities. -

4) Construction impacts due to habitat loss and increased human use leading to disturbance
of bald eagles and/or their avoidance of the area.



5) Impacts from operation and maintenance of the project that may result in habitat loss
and/or disturbance to the bald eagle or their avoidance of the area.

It is the Federal Transit Administration’s responsibility to assure that this assessment is
conducted and that any necessary epdangered species consultation (as described in section 7(a)
of the Endangered Species Act) is completed and problems resolved before issuance of a Federal
permit or other Federal action. Should the assessment determine that the project may affect the
bald eagle, Federal Transit Administration is required to consult with this Service following the
requirements of 50 CFR 402 which implement the Act. Even if the biological assessment shows
"no effect” situation, we would appreciate receiving a copy for our information.

On July 1, 1996, the Service recommended that Metro consider undertaking surveys to monitor
foraging, fledging, and use of perch sites.- Observations should be conducted during the
breeding season through two weeks after fledging. Given the limited time available until the end
of the current year’s breeding season and decision framework of this project, we would
recommend that initial observations cover full day periods and distribute the time spent
monitoring for bald eagles use on both sides of the river equally. Two observers monitoring
each side of the river would provide better coverage if possible; however, one observer may be
able to alternate areas covered on alternate days. If a foraging pattern emerges, observation
effort may shift to appropriate areas to identify key foraging areas. However, the observation
pattern should revert to the initial observation scenario at the time the young fledges to detect
any changes to the initial pattern. While undertaking this survey is discretional on the part of
Metro, the Service recommends that additional information on this pair’s use of the area be
gathered. The information will be valuable in providing a better basis upon which to determine
effects to bald eagles from this project, and determining to what degree the bald eagles make use
of the Willamette River at the northern, downstream portion of Ross Island where the
southérnmost crossing alternative is proposed. The identification of key or primary forage sites,
perches, and use areas may also help to identify potential measures for eliminating or -
minimizing impacts if adverse effects are anticipated. Based upon a July 3, 1996, telephone
conversation, we understand that Metro will undertake monitoring of the bald eagles beginning
the week of July 8, 1996. Metro’s swift response to this need is certainly commendable.

While the Service is likely to make additional comments during the public comment and agency
review period, based upon our current knowledge of the two proposed Willamette River
crossings and associated resources in and near the vicinity of both crossings, it is our early
assessment that the downstream or northern alignment (e.g., Carruthers alignment) presents
fewer resource impacts to wildlife and fishery resources and their habitats than the Ross Island
crossing. Riverine islands such as Ross Island provide some of the few remaining relatively
isolated large blocks of wildlife habitat on the Willemette River. Areas such as these have
increasing values for maintaining wildlife within the Portland area as growth of our city
continues. We would recommend at this early time for Metro and the Federal Transit
Administration to give full consideration to facts which indicate the northern alternative to be
the least environmentally damaging alternative.



Attachment A includes a list of candidate species under review for listing. The list reflects
changes to the candidate species list published February 28, 1996, in the Federal Register

(Vol. 61, No. 40, 7596) and the addition of “species of concern.” Candidate species have no
protection under the Act but are included for consideration as it is possible candidates could be
listed prior to project completion. Species of concern are those taxa whose conservation status is
of concern to the Service (many previously known as Category 2 candidates), but for

which further information is still needed.

If a proposed project may affect candidate species or species of concern, FTA is not required to
perform a Biological Assessment or evaluation or consult with the Service. However, the
Service recommends addressing potential impacts to these species in order to prevent future
conflicts. Therefore, if early evaluation of the project indicates that it is likely to adversely
impact a candidate species or species of concern, FTA may wish to request technical assistance
from this office.

Your interest in endangered species is appreciated. The Service encourages FTA to investigate
opportunities for incorporating conservation of threatened and endangered species into project
planning processes as a means of complying with the Act. Also, we may have additional
information on some of the species on this list. If you have questions regarding your
responsibilities under the Act, please contact Diana Hwang at (503) 231-6179. For questions
regarding anadromous fish, please contact National Marine Fisheries Service, 525 NE Oregon
St., Suite 500, Portland, Oregon 97 232 (503) 230-5400. All correspondence should include the
above referenced file number.

Sincerely,

L A ot

,ﬁ;f Russell D. Peterson
State Supervisor

Attachments
SP 334
SE/FTA/1-3-96-SP-396/Clark
cc: OSO-ES
COE
NMFS
ODFW, Clackamas; Attn: J. Pesek
ODFW, Nongame, Portland; Attn: M. Nuggent
Portland Audubon Society, Attn: M. Houck, Portland
FTA, Seattle
WDFW, Region $
WNHP, Olympia -



ATTACHMENT A

FEDERALLY LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES,
CANDIDATE SPECIES AND SPECIES OF CONCERN THAT MAY OCCUR

IN THE AREA OF THE PROPOSED
SOUTH/NORTH TRANSIT CORRIDOR STUDY, OREGON

1-7-96-SP-334
LISTED SPECIESY
Birds
Peregrine falcon Falco peregrinus
Bald eagle : ‘ Haliaeetus leucocephalus
Fish
Snake River Sockeye salmon Oncorhynchus nerka

Salmon River tributary to the Snake River, Idaho.

Snake River Chinook salmon Oncorhynchus tshawytscha
Spring/summer runs in the Snake River

Snake River Chinook salmon Oncorhynchus tshauytschd
Fall runs in the Snake River.

Plants
Howellia Howellia aquatalis
Bradshaw's lomatium Lomatium bradshawii

PROPOSED SPECIES'

Plants

Golden paintbrush? Castilleja levisecta
CANDIDATE SPECIESY

Amphibians and Reptiles

Spotted frog Rana pretiosa

Fish ,
.Coho salmon - Oncorhynchus kisutch

CH **E

CH **T

CH **T

PT
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Plants
Willamette daisy

PECIES OF CONCERN

Mammals

Long-eared myotis (bat)
Fringed myotis (bat)
Long-legged myotis (bat)
Yuma myotis (bat)

Pacific western big-eared bat

Birds .
Tricolored blackbird
Little willow flycatcher

hibian Reptil
Northwestern pond turtle
Northern red-legged frog

Fish

Green sturgeon
River lamprey
Pacific lamprey

Invertebrates
California floater
Great Columbia River spire snail

Plants

White top aster
Tall bugbane

Pale larkspur
Peacock larkspur
Howell's montia
Columbia cress
Oregon sullivantia

Attachment A, Page 6

Erigeron decumbens var. decumbens

Mbyotis evotis

Mbyotis thysanodes

Myotis volans

Myotis yumanensis

Plecotus townsendii townsendii

Agelaius tricolor
Empidonax traillii brewsteri

Clemmys marmorata marmorata
Ramna aurora aurora

Acipenser medirostris
Lampetra ayresi
Lampetra tridentata

Anodonta californiensis
Fluminicola columbianus

Aster curtus

Cimicifuga elata
Delphinium leucophaeum
Delphinium pavonaceum
Montia howellii .
Rorippa columbiae
Sullivantia oregana
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(E) - Listed Endangered (1) - Listed Threatened (CH) - Critical Habitat has been designated for this species
(PE) - Proposed Endangered  (PT) - Proposed Threatened (PCH) - Critical Habitat has been proposed for this species

Species of Concern - Taxa whose conservation status is of concern to the Service (many previously known as Category 2 candidates), but for
which further information is still needed.

(CF) - Candidate: National Marine Fisheries Service designation for any species being considered by the Secretary for listing for endangered
or threatened species, but not yet the subject of a proposed rule.
**  Consultation with National Marine Fisheries Service required.
¥ U.S. Department of Interior, Fish and Wildlife Service, August 20, 1994, Endangered and Threatened Wildlife and Plants, 50 CFR 17.11
and 17.12.

¥ Federal Register Vol. 59, No. 89, May 10, 1994, Proposed Rule-Castilleja levisecta
¥ Federal Register Vol. 61, No. 40, February 28, 1996, Notice of Review-Candidate Animals and Plants

ATTACHMENT A
LISTED ENDANGERED AND THREATENED SPECIES,
CANDIDATE SPECIES AND SPECIES OF CONCERN
WHICH MAY OCCUR WITHIN THE VICINITY OF THE PROPOSED
LIGHT RAIL TRANSIT PROJECT, CLARK COUNTY, WASHINGTON

(TO2N RO2E S09,15-17,19,20 / T20N RO1E S02,03,10,11,14,15,22-24,26,27
TO3N ROIE $10,11,13,14,23,26,27,34,35) ,

REF: 1-3-96-SP-396
LISTED

Bald eagle (Haliaeetus leucocephalus) - wintering bald eagles may occur in the vicinity of the
project from about October 31 through March 31.

There is one bald eagle communal winter night roost log;'ated in the vicinity of the project at
TO3N RO1E S28.

Major concerns that should be addressed in your biological assessment of project impacts to bald -
eagles are:

1. Level of use of the project area by bald eagles.

2. Effect of the project on eagles' primary food stocks and foraging areas in all areas
influenced by the project.

3. Impacts from project construction and implementation (e.g., increased noise levels,
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increased human activity and/or access, loss or degradation of habitat) which may result in
disturbance to eagles and/or their avoidance of the project area.

DESIGNATED/PROPOSED

None

CANDIDATE

The following candidate species may occur in the vicinity of the project:
Spotted frog (Rana pretiosa)

SPECIES OF CONCERN

The following species of concern may occur in the vicinity of the project:

California floater (mussel) (dnodonta californiensis (Lea, 1852) )

Long-eared myotis (Myofis evotis)

Long-legged myotis (Myofis volans)

Northwestern pond turtle (Clemmys marmorata marmorata)

Olive-sided flycatcher (Contopus borealis)

Pacific western big-eared bat (Corynorhinus (=Plecotus) townsendii townsendzz)
Pacific lamprey (Lampetra tridentata)

River lamprey (Lampetra ayresi)
Cimicifuga elata (tall bugbane)



Appendix C

Proposed Bridge Design



Aitachment No. 1 Columbia River Design Opiion

Concrete Segmental Bridge Type

COLUMBIA RIVER DESIGN OPTION
CONCRETE SEGMENTAL BRIDGE TYPE

Reference: Volume 1 South/North Transit Corridor Study Conceptual Alignment plans,‘ Sheets ND-
02, NA-19 and NA-20A, March 1996.

[ype and Layout

 The movable span for the concrete segmental wculd be a bascule type.

» The bridge would be a cast-in-place concrete segmental with cast-in-place columns and
foundation. Span layout from south bank to north bank would be as follows: 260’-540’-270"-
540°-540’-540’-280"- navigational span @ 280°- 320’ (refer io Volume 1, South/North Transit
Corridor Study Conceptual Alignment plans, Sheets ND-02, NA-19 and NA-20A, March 1996).

e Refinements were assumed to eliminate some in-water foundation while keeping all new §
foundations in line with the span layout assumed above.

Foundations

e Water line foundation types were assumed to minimize in-water construction periods and impacts
(refer to Willamerte River Crossing Supplement, May 1996, Figures 6, 7 and 22).

o All foundations would be supported on 8-foot-diameter drilled shafts.

¢ All foundations would be 54 x 56 feet in plan (refer to Willamette River Crossing Supplement,
May 1996, Figure 22).

e Drilled shaft piling were estimated to be 100 feet long.

Piers

e Columns would be twin-wall piers, 6 x 20 feet (refer to Willamette River Crossing Supplement,
May 1996, Figures 22 and 23).

¢ The twin wall piers were assumed to be constructed with cast-in-place methods using slip forms.

« Seven piers would be located in the Columbia River.

Deck ,

e Balanced cantilever construction methods would be employed (refer to Major River Crossings
Findings Report, May 1995, Section 6.2 “Bridge Superstructure”).

o The superstructure would vary in depth parabolically (refer to Willamette River Crossing
Supplement, May 1996, Figure 24 for cross-section). See Figure A.

o Deck elements would all be cast-in-place to avoid the high cost of transporting heavy precast units
associated with the long spans.

e The deck cross-section with pedestrian/bikeway would have sloping exterior girders (refer to
Willamette River Crossing Supplement, May 1996, Figure 8). -

e Deck cross-section without pedestrian/bikeway would have vertical girders (see Flgure A).

Parsons South/North Corridor Transit Study
Brinckerhoff . DEIS Assumptions for
Navigational River Crossing Structures

13 : 8/30/96



Artacrimient No. ] ' Columbia River Design Option

Concrete Segmental Bridge Type

Deck elements were assumed to be cast-in-place using conventional form travelers.
The deck would be post-tensioned both longitudinally and transversely.

A pedestrian/bikeway would be located on the deck of the bridge.

The deck would have a 1.5-inch-thick latex modified concrete overlay.

General

No-climb chain link fencing would be estimated to run the length of the bridge for options with
pedestrian/bikeway facilities.

Costs for navigational lighting for bridge spans over the navigational channel would be included.
Costs for aesthetic lighting to illuminate the structure would be included.

Concrete would be supplied via a delivery barge, then by pumping or the use of a crane and
bucket, then placed into the particular bridge component.

Pedestrian/bikeway facilities would be built into the structure. Add-ons at a later date are more
expensive.

A spiral pedestrian access ramp would be added in for options with the pedestrian/bikeway
facilities.

Material prices will be adjusted to reflect accelerated construction.

aw Li an
A separate control house for operating the lift span of this bridge was assumed.
Operational machinery costs would be included.
Sheaves and ropes for the lift span operations would be estimated.
Electrical controls for the control tower would be estimated.
Spiral pedestrian access ramp would be added in for options with the pedestrian/bikeway facilities.

Parsons ' ' South/North Corridor Transit Study
Brinckerhoff . : DEIS Assumptions for

Nav:gatzonal River Crossing Structures
14 | 8/30/96



Aitachment No. 1 ’ © Columbia River Design Option

Bow String Arch Bridge Type

COLUMBIA RIVER DESIGN OPTION
BOW STRING ARCH BRIDGE TYPE

['ype and Layout

The movable span at the navigational channel is a bow string lift span type.

Span layout from south bank to north bank would be as follows: 260°-7 spans @ 270’ = 1890’-
540’-280-navigational span @ 280°- 320’ (refer to Volume 1, South/North Transit Corridor Study
Conceptual Alignment plans, Sheets ND-02, NA-19, and NA-20A, March 1996).

Foundation

o

Water line foundation types were assumed to minimize in-water construction periods and impacts
(see Figure G).

All foundations would be supported on 8-foot-diameter drilled shafts.

All foundations would be 32 x 52 feet in plan (see Figure H).

Drilled shaft piling were estimated to be 100 feet long.

Piers

Columns would be rectangular cast-in-place reinforced concrete 8 x 10-foot piers (see Figure G).

Deck

L)

Deck would be made of fabricated structural steel element with a cast-in-place concrete deck.

Pedestrian/bikeway facilities can either be built concurrently with the truss or added on at a later
date (see Figures G, I and J).

General

No-climb chain link fencing was estimated to run the length of the bridge options with
pedestrian/bikeway facilities.

Costs for navigational lighting for bridge spans over the navigational channel would be included.
Costs for aesthetic lighting allowances to illuminate the structure would be included.

Concrete would be supplied via a delivery barge, then by means of a pump, then placed into the
particular bridge component. Maintenance walkway would be added for the full bridge length to
facilitate future inspections.

Parsons - : ' South/North Corridor Transit Study
Brinckerhoff _ DEIS Assumptions for

Navigational River Crossing Structures
15 : ‘ 8/30/96
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Artachment No. 1 Willamette River-Ross Island Design Optica
Concrete Segmental Bridge Type

WILLAMETTE RIVER-ROSS ISLAND DESIGN OPTION
CONCRETE SEGMENTAL BRIDGE TYPE

Reference: South/Nortﬂ' Transit Corridor Study Conceptual Alignment Plans, Volume 1, Sheets SV-
05B, SV-06B and SD-03.

[ype and Layout
o The bridge would be a cast-in-place concrete segmental type with cast-in-place columns and
foundation.

¢ Span layout from the west bank to east bank would be as follows: 275°-550"-550"-550"-300"
e Water line foundation types were assumed to minimize in-water construction periods and impacts
(refer to Willamette River Crossing Supplement, May 1996, Figures 6, 7, and 22).

Foundations ,

e All foundations would be supported on 8-foot-diameter drilled shafts.

« All foundations would be 54 x 56 feet in plan (refer to Willamette River Crossing Supplement,
May 1996, Figure 22). '

e Drilled shaft pilings were estimated to be 100 feet long.

Piers

e Columns would be twin wall piers, 6 x 20 feet (refer to Willamerte River Crossing Supplement,
May 1996, Figures 22 and 24).

o The twin wall piers were assumed to be constructed with cast-in-place methods using slip forms.

e The west channel would have one column entirely in the water, with another located within an 80-
foot band along the west shore of Ross Island.

o  The east channel would have one column entirely in the water, with another located within an 80-
foot band along the east shore of Ross Island.

Deck

o Balanced cantilever construction methods were assumed (refer to Major River Crossings Findings
Report, May 1995, Section 6.2 “Bridge Superstructure”).

e The superstructure would vary in depth parabolically (refer to Willamertte River Crossing
Supplement, May 1996, Figure 24 for cross-section, and Figures 18, 19, 20 and 21 for profiles).

e Deck elements would all be cast-in-place due to excessive weight associated with long precast
spans. '

e Deck cross-section with pedestrian/bikeway would have sloping exterior girders (refer to
Willamette River Crossing Supplement, May 1996, Figure 8).

e Deck cross-section without pedestrian/bikeway would have vertical girders (refer to Figure A of
this report).

o Deck elements would be cast-in-place using conventional form travelers.

Navigational River Crossings Parsons South/North Corridor Transit Study
Brinckerhoff , - DEIS Assumptions for
' Navigational River Crossing Structures

4 . 8/30/96



Anachment No. 1 Willamerte River-Ross Island Design Option
Concrete Segmental Bridge Tyve

e The deck would be post-ténsioned both longitudinally and transversely.
« A pedestrian/bikeway would be located on the deck of the bridge.
« The deck would have a 1.5-inch-thick latex modified concrete overlay.

General

e A spiral pedestrian access ramp would be added to the options with the pedestrian/bikeway.

« No-climb chain link fencing was estimated to run the length of the bridge, for options with
pedestrian/bikeway facilities.

e Costs for navigational lighting for bridge spans over the navigational channel would be included.

« Costs for aesthetic lighting to illuminate the structure would be included.

» An access road across Ross Island is assumed for construction (refer to Willamette River Crossing
Supplement, May 1996, Section 2.3).

e Concrete would be supplied via a delivery barge, then by pumping or the use of a crane and
bucket, then placed into the particular bridge component.

e Pedestrian/bikeway facilities would have to be incorporated into the concrete segmental spans;
pedestrian/bikeway add-ons at a later date are more expensive. '

e No permanent access would be provided to Ross Island. »

e Material prices would be adjusted in the estimate to account for accelerated construction.

~n.

Parsons : South/North Corridor Transit Study
Brinckerhoff ‘ DEIS Assumptions for
’ Navigational River Crossing Structures

5 8/30/96
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Attachment No. 1 Willamette River-Ross Island Design Option
Cable-Stayed Precast Segmental Bridge Type

WILLAMETTE RIVER - ROSS ISLAND DESIGN OPTION
CABLE-STAYED PRECAST SEGMENTAL BRIDGE TYPE

Reference: Willamette River Crossing Supplement, May 1996, Figures 25 and 26, and South/North
Transit Corridor Study Conceptual Alignment Plans, Volume 1, Sheets SD-03, SD-04 and SD-05.

['ype and [ ayqug

e The structure would be a combination of cable-stayed and precast segmental bridge types.

o The span layout from the west bank to the east bank would be as follows: Cable-Stayed 800’-
700°- Precast Segmental 360°-220°-220°-220’- (refer to Willametie River Crossing Supplement,
May 1996, Figures 25 and 26 for profiles, and the March 1996 Volumne 1 South/North Transit

Corridor Study plan set, Sheets SD-03, SD-04, and SD-05). See Figures B, C and D for cross-
sections. . i

Foundations .

o The foundation for the main tower would be a water line type, which minimizes in-water
construction time and impacts. The main tower foundation would be located on the west bank of
Ross Island within an 80-foot band measured from low water. '

e The main tower foundauon and all other foundations for this bridge option would be founded on
8-foot-diameter drilled shafts (refer to Willamerte River Crossing Supplement, May 1996, Figure
22 for foundation plans). See Figure E for main tower foundation plan. '

-~ o Using the cable-stayed option in the west channel would avoid any columns being directly in the
west channel. The east channel spans would employ precast segmental decks, an economic choice
given the constant depth of the superstructure and the span lengths. Three piers would be located
within the east channel.

e Drilled shaft pilings were estimated to be 100 feet long.

Piers

e The main tower is assumed to be a cast-in-place full delta tower (see Figure F).

e All other piers for this option are twin-walled (refer to Willamertte River Crossing Supplement,
May 1996, Figures 22 and 24).

e The main tower and the twin wall piers were assumed to be constructed with cast-in-place
methods using slip forms.

Deck

e Cable-stayed deck units would be precast concrete (see Figures B, Cand D ).
e Pedestrian/bikeway facilities can be added on at a later date on the cable-stayed spans.
o [East channel deck units would be precast concrete.

Parsons South/North Corridor Transit Study

- Brinckerhoff DEIS Assumptions for
Navigational River Crossing Structures

6 : ' 8/30/96
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Arrachment No. [ Willamette River-Ross Island Design Option
' Cable-Stayed Precast Segmental Bridge Type

e Pedestrian/bikeway facilities would have to be mncorporated.into the precast cable-stay and
segmented spans; pedestrian/bikeway add-ons at a later date are more expensive.

e All deck elements would be erected assuming traditional travelers with no significant impact to
areas below.

e Balanced cantilever construction methods would be employed for all deck elements (refer to Major
River Crossings Findings Report for the South Willamette River, May 1995, Section 6.2 “Bridge
Superstructure”).

General

e A spiral access ramp would be added in for the options with the pedestrian/bikeway facilities.

o No-climb chain link fencing was estimated to run the length of the bridge for options with
pedestrian/bikeway facilities.

» Costs for navigational lighting for brldve spans over the channel would be included.

o Costs for aesthetic lighting to illuminate the structure wouid be included.

e An access road across Ross Island is assumed for construction (refer to Willamette River Crossmg
Supplement, May 1996, Section 2.3)

o Concrete would be supplied via a delivery barge, then by pumping or the use of a crane and -
bucket, then placed into the foundations, tower, and piers. Deck elements would all be precast.

e« The deck would have a 1.5-inch-thick latex modified concrete overlay.

e No permanent access would be provided to Ross Island.

~ ~

Parsons . South/North Corridor Transit Study
Brinckerhoff : DEIS Assumptions for
: : ‘ Navigational River Crossing Structures
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Artachment No. 1 Willamette River-Caruthers Design Option
Concrete Segmental Bridge Type

WILLAMETTE RIVER - CARUTHERS DESIGN OPTION
CONCRETE SEGMENTAL BRIDGE TYPE

Reference: South/North Transit Corridor Study Conceptual Alignment plans, May 1997, Sheets SV-
02E, SV-03E, SV-02F and SV-03F.

[ype and Jayout
o The bridge would be a cast-in-place concrete segmental with cast-in-place columns and
foundation. '

o Span layout from west bank to east bank would be as follows: Moody Option 400°400°-400’-
205’ (Sheets SV-02E and SV-03E), and South Marquam Option 400°-400°-400’-150" (Sheets SV-
02F and SV-03F).

Foundations

e Water line foundation types were assumed to minimize in-water construction periods and impacts
(refer to Willamerte River Crossing Supplement, May 1996, Figures 6, 7 and 22).

e All foundations would be supported on 8-foot-diameter drilled shafts.

= All foundations would be 54 x 56 feet in plan (refer to Willamette River Crossing Supplement,
May 1996, Figure 22).

¢ Drilled shaft piling were estimated to be 100 feet long.

Piers .

o Columns would be twin-wall piers, 6 x 20 feet (refer to Willamertte River Crossing Supplement,
May 1996, Figures 22 and 24).

e The twin wall piers were assumed to be constructed with cast-in-place methods using slip forms.

e Three piers would be located in the Willamette River.

Deck

o Balanced cantilever construction methods were assumed (refer to Major River Crossings Findings
Report, May 1995, Section 6.2 “Bridge Superstructure”).

e The superstructure would vary in depth parabolically (refer to Willamette River Crossing
Supplement, May 1996, Figures 2, 3 and 4 for profiles and Figure 8 for cross-section).

o Deck elements would all be cast-in-place to avoid the high costs associated with transporting
heavy precast elements. :

e The deck cross-section with pedestrian/bikeway would have sloping exterior girders (refer to
Willamette River Crossing Supplement, May 1996, Figure 8).

e The deck cross-section without pedestrian/bikeway would have vertical girders (see Figure A).

o Deck elements would be cast using conventional form travelers. v

o The deck would be post-tensioned both longitudinally and transversely.

¢ Pedestrian/bikeway would be located on the deck of the bridge.

Parsons , South/North Corridor Transit Study
Brinckerhoff - DEIS Assumptions for
Navigational River Crossing Structures

8 6/5/97



Attachment No. 1 Willamette River-Caruthers Design Option
Concrete Segmental Bridge Type

e The deck would have a 1.5-inch-thick latex modified concrete overlay.

General

e A spiral pedestrian access ramp would be added in for options with the pedestrian/bikeway
facilities.

o No-climb chain link fencing was estimated to run the length of the bridge options with
pedestrian/bikeway facilities.

¢ Costs for navigational lighting for bridge spans over the navigation channel would be included.

e Costs for aesthetic lighting to illuminate the structure would be included.

o Concrete would be supplied via a delivery barge, then by means of a pump, then placed into the
particular bridge component.

e Pedestrian/bikeway faciiities would have to be incorporated into the concrete segmental spans.
Pedestrian/bikeway add-ons at a later date are more expensive.

e Material prices would be adjusted to reflect accelerated construction.

Parsons South/North Corridor Tramsit Study
Brinckerhoff DEIS Assumptions for
Navigational River Crossing Structures

9 6/5/97
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Arntachment No. 1 Willamerte River-Caruthers Design Option
Warren Truss Bridge Type

WILLAMETTE RIVER - CARUTHERS DESIGN OPTION
WARREN TRUSS BRIDGE TYPE

Reference: South/North Transit Corridor Study Conceptual Alignment plans, Volume 1, March
1996, Sheets SD-02 and SD-03.

['ype and Layout
o Steel truss bridge type, similar to the existing Marquam Bridge.

e Span layout from west bank to east bank would be as follows: 290°-500°-500°-250" (Sheets SD-02
and SD-03, March 1996).

Foundations _

¢ Water line foundation types were assumed to minimize in-water construction periods and impacts
(refer to Willamette River Crossing Supplement, May 1996, Figures 11, 12 and 13).

o All foundations would be supported on 8-foot-diameter drilled shafts.

o All foundations would be 40 x 68 feet in plan (refer to Willamette River Crossing Supplement,
May 1996, Figure 11).

o Drilled shaft piling were estimated to be 100 feet long.

Piers
s Columns would be rectangular cast-in-place reinforced concrete 8 x 12-foot piers (refer to
Willamette River Crossing Supplement, May 1996, Figure 12).

Deck

¢ Balanced cantilever construction methods were assumed (refer to Major River Crossings Findings
Report, May 1995, Section 6.2 “Bridge Superstructure”; and Willamette River Crossing
Supplement, May 1996, Section 2.1.2). o

e The truss bridge must be a through truss to allow for adequate navigational clearance.

e Variable Depth Truss span is assumed: (1) would require vertical members at panel points to
accept floor beams, (2) high negative moment at piers taken by variation in truss depth.

e Cooper River Bridge, Charleston, South Carolina, which was built in 1992, was used to determine
approximate pounds of structural steel per square foot.

¢ The deck would be made of fabricated structural steel element with a cast-in-place concrete deck. -

General .

¢ Pedestrian/bikeway facilities can either be built inside the truss or added on at a later date.

e A spiral pedestrian access ramp would be added in for options with the pedestrian/bikeway
facilities.

¢ No-climb chain link fencing was estimated to run the length of the bridge options with
pedestrian/bikeway facilities.

¢ Costs for navigational lighting for bridge spans over the navigational channel would be included.

Parsons ‘ -~ South/North Corridor Transit Study
Brinckerhoff DEIS Assumptions for
Navigational River Crossing Structures

10 6/5/97



Attachment No. 1 Willamette River-Caruthers Design Option
Warren Truss Bridge Type

e Costs for aesthetic lighting to illuminate the structure would be included. -

o Concrete would be supplied via a delivery barge, then by means of a pump, then placed into the
particular bridge component.

e A maintenance walkway would be added for the full length of the bridge to facilitate future

inspections.
Parsons o South/North Corridor Transit Study
Brinckerhoff DEIS Assumptions for

Navigational River Crossing Structures
11 6/5/97
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Appendix D

Oregon Department of Transportation Standard
Specifications for Highway Construction



CFromith oo o0 o -
o ~ ¢ Oregon Department of Transportalion 1991 Standard Spccnf' catlons for Highway Construction. State H:ghway Division. Salem Oregon
* 00170. 20 Hazardous Waste and Hazardous Malerlals - Comp!y with ORS ‘ . . " )
Chapter 466 _and_ Oregon Oepaﬂmenl ol Envuonmenlal Ouamy requlremenls

rooardlng

. Po!y{hlodnalad blphenyls (PCB)
'+ Padioaclive wasle, - .

S, Underground storage lanks, - S . ) :

s Aclion |o abala heallh hazards, ~ ! B T ' A : S

. Sp!u response and claan up ol hazardous ma!edals. P ST e 3

'00170 36' Alr' 'Nolse, and Water Pollu!lon Control - Comply wl!h ORS oo S ST . 3
- Chapler 468, Depanmenl of ‘Envirénmental, Quality requlremenls, and regula- L SN S e . BT
. ;hons o! olher lederal slale and local agancles ragardlng ol _ e L o i -

Alr ponullon
" Nolse conlrol,
 Water poliution, .
""Oil spitlage and used-oll dlsposn 8
Asbeslos abatemenl

14, ",, A, ‘b S‘ ;A - A _ . . “.;.‘_. -:.' . .'l A'~’~ . . - . . . ] , ‘. . N n A . - i . . ) . ,.
Padorm changes or-alleratlons ol work" roquired by new o amonded envlronv s LT o L : L <\. o N
-..mental pollutlon statules, nol contémplaled al Ilme ol submllllng proposals, ac. . .} R A :

y cordlng Io 0014050 and ORS 279 310; L

(d) Manaurumonl and Payment « Unloss llslod s a conlmcl Hom |hora :
- will bo no soparato moasuroemont or payment {or this work, Include lho cosl

- ol |hls work In tho npproprlnlu commcl pny lloms.

JERANN

.00170 :!1 Pmloc!lon of Flsh and Shelmsh Comp!y wilh the’ mgulatlons ol‘
. the Oregon Department of Fish and Wildlifo, Conducl operalions o avoid an
: haxard lo Ihe :nlaly and propngallon ol llsh and shollﬂsh In slale walers,

4-:’3'4:’-:1 xwfz L
p!y.w ih"all laws govorhlng construcllon oporatlon

o ‘y“n{,.ﬂ!
‘15"

.,Cons(mcl sul(abto semlng boslns Io clarlly waler mado muddy by 1aklnq or,
. washing cobblas, gravel, and/or sand, ar by placing earih or other malerials in s
" and noar tho waler, - The Division will allow the Conlraclor lo usa availabla. "
.. DMSsldn lands on'which 1o construct required seliling basins I tho water would'
bo muddlod by excavallng maloda! hom Dlvlslon—conlrollod Iands. e

(c)’ Prevan!, control,'and abale pol-‘
!uuon of slale walars accordmg 10.0RS Chapler 468 ‘and-as required by the

L o Excopl whuru aulhodzod by the (;ontrucl do not-

operahons. 3 'l\'- st

Dlast undanvh!or. ' N
. Rolonso potroloum products or chomlcals In the wmcr S ' -
" Disturb spawning bods, . :
Obstruct sironm channols, :

Cnuso sllllng or sedimontation of wnlur.

During conslmcllon acllvlﬂos and bolom uny suspunslon ol work

Slopo surfncos ol onnhwork lo pormll runol! ol surlnco wnlor.
. K I v !

Shapo berms on top odgus o( embankmonl lo lnlurcopl runo" wnlor. - Co

00170 32’ Pro!cc!lon of Navigablo Wulers < Comply with all applicabla laws, . v
lnctuding the Fadoral Hlvor and Harbor Act of March 3, 1899 and its amend- T

: Rasldcl conslruc!!on operal]ons ln wol aroas and walarwaya o prac- P o ) monls.
“lical minimum, 10 only those areas necessary o accompllsh the work :
and lo on!y lhose pafmlllod R .

S " “ Provlde nonorosfve slopa dralns lo anavlnle oroslons and doposlls. »

Lo

Do nol ln!orfom wllh wnlorwny nnvlgu!lon or lmpalr navlgablo depths or clear- .
“ancos, oxcopt as U.S, Coast Guard or Covps ol Engineor pormns allow, '

v,

Construc! dlvers!on dlkes or semlng bnslns as roqulrod 1o uvold pol-
luung any slream. - 00170.40 Protectlon of Forests - Oblaln nocossary permlis’ according to

. y b o R y ’ . o
B b . S v ORS 477,605 and comply wilh tho laws ol any aulhority having Jursdiction |
R Clear rom wnlerwnys nny dobris cnused by conslruclion opumllons. S .., . protoction of forests, y heving lonsdicnon fo :

- . ¢




. "_ 00320 00 Scopa Thls work conslsls of removlng and dlsposlng of vegelaﬂoq
: . and burled matter within-a specllied area or as direcied, The work also Includes

*'work area; .
il \lq«.s,n

R

-'00170 80 lhal .apply to clearlng and grubblng operallons
5E N e

: Aroas of “Work - “The ‘éraas lo be cleared and grubbed are shown
on the plans, or ll nol sllo.wn on |ha plans,.the claadng Ilnos ara 10 {oel ou\sldo

’ g’*“&k%{?ﬁ\iﬁ- )

J‘ o,
% S =3 -?##
o ut; slopo.,

znraas. and load connoc!lons. S

i )

Clonrlng Cloadng conslsls ol . i o ,

P - - -

Salvug!ng markeluble Ilmbor whon mqulred by the speclul puM-
slons.. S

B N

Cunlng nnd mmoving vogolmlon such as woods gmssos cropx .
vbrush and roes. .. - .

. - cr . EETEN

,Removlng down llmbor and olher vagelal!vo dobds. v

[

A .'(B) Gmbblng Gmbblng conslsls o! romovlng _

‘ . Brush slams mmalnlng abova !ha ground surfaco nﬂar Iho c!oadng
: N work Lo . oo

. v ) BT . ' '

Tree Slumps. sl LT o '

s .-" nools nnd olhor vogo!n!lon found bolow ground nm{nco

. Parﬂnny burlod nmuml nblecls. o

. preserving vage!auon and objects deslgnalad o romnln In placa nnd cloanup d ,

00320 40 C!oatlng Operallons' o

% Nole_the’ provislons of 00140 00 and ‘Secllon 00170 espacla"y 00170 01 and o

o ﬂomovo ol ovldonco ol clomlng mnllor und dobtls. Thls work lnc!udes fo:.
movnl ol o N .

.Other work aréns’ shown on the plans, such ns mnloriul sourcos, borrow

00320 40

S

- (e} Clanr Zone - The claar zone Is the roadsldo bordar aroa, staning al the
" odge-of tho traveled way, avallable for sale use by an errant vehicle, The .
minimum clear zone lina Is 30 laal from tha edge of iraveled way, bul this .

" dislance may vary deponding on daslgn spded, horlzontal alignment and side
. slope roqulmmonls. -

<

Conslruc!lon

v
.

(a) Cloarlng Trcas and Other Vegelnllon Cul Irees and brush so lhcy"-’ e
: ‘ull lnlo lho arens spocmod lo be claared : s ] i

AR

e . . ).
Flush wllh lho ground sudace ‘Il ' within, embankmenl fImits’ and sub-
gmdo or slopod sudacos aro 4 loel or mora nbovo onglnal ground :

i No hlgher |hun 6 lnqhos nboyo ground surfnco Il be!weon lho cloar
D )zono nnd Iho clemlnu l!no ' o : :

- Sod, woods and dead vogola!lon. _.i o . o
» ' Down |Imbor. brush. and o!her vogolnllon: R T o e
. ,S'Ilc'ka and branches with dlamolots 'groalor !hu'n. 1/2"Irl\chv. v

+ Dend iraes, dov;/n 'umbor.' stum})‘s, and époclﬂod .Irlmmlngs from ar’

- aas whera live Iroes and other vcgelnllon are dosignated lo reman, .

.

K (b) Prcacrvlng and Trlmm!ng Vegalnllon' ’

(1) Wllhln the Work Areas - Avold ln]mlng vogolauon deslgnated to '
i «gomaln In placo. Pmsorvullon ol Ihls vogolnllon Includes pmlechon and °
spoclul care, .

(2) Outslda the Work Areas Avold Injuring any vegclallon Con.
- {ino opornllons which may Injuro vegetation (o areas that have no veq--

’ olallon or o !ha ‘work areas. .
Hemovo hazardous. dead and dumagod treds oulslde the clearing limit
as directed. . - . YR :
(3) Troe Trlmmlng Tilm Iroos according |o good lree surgery prac-
Ncos and as direclad lo remove:

. Unsound brenches ol traos to remain In place.




e Drl’a‘hchee'o'verléee\«ley'ls and brldges to provide.at loas! 2
; leel ol clearance above lhe (oadway surlace. . _

'\)" e

j' above lhe wulk sudaco. ey

No portion of a: slump shnll come wllhln 4 leel d.-

“mulated fram clearing and grubbing'operations bacome the Conlraclor's proper.
" Dlsposo ol lhls meIler and debds by ono or more ol the lollowlng mothods

-'place or that’ hes been already conslrucled ufldor the conlracl wlll not bo
e damaged.,, L . K

1, ing the chips uniformly over selecled ereas as direcled, ln loose layers nol
..mora than J lnches lhlck , A A

:'_.(c') Burylng.

]
. - f e iR
‘ (1) Requlred Condlllons . Slumps may bo burled In lhu ereas i
- specifled by 00320.42(c-2) If, In the oplnlon ol the Englnoor. all lho

lollowlng requlremenls are mot: ;- . .

. 'Burlal weuld not lnlerlere wllh hlghwey dmlnage. exlsl!ng
i walerways, groundwnler. or areas sub]ecl to eroslon, :

DR

L ovor the slumps Is blended Inlo lhe exisling lormln.
J

. ) A- . AlI dlslurbed aroas nro soeded nnd mulchod uccordlno fo
AR A Secllon 01020 at Conlmclor axpenso,

: Brancﬁes’ove'r wnlks lo provldo el lonsl 8 loel of cloaram, e

nd other vegolellon
here the distances’ ‘between the. existing ground and aubgredo or.gloped sur- - .

0320.42 Ownershlp and Dlepoaal -of Malter - All mattar and debrls acow -

S K 6urlllng Aller Conlraclor oblelns burnlng pormit and sub]ecl to loal .
W mslrlc:lons. bumable mattor may be burnod on tha projoct within tho highway ..
- fight-ol-way, _Perlorm the buming at locallons where anything 1o ramaln b -

(b) Chlpplng Woody mnller may be dlsposed ol by chlpplng and epreed-' L

' { -‘ Fulure oonslrucllon ln lhe burlal aréa s not anllclpaled N

Rools exlendlng lrom slumps are remoVod e . o

] Slumps are burled wllh el leesl 4 leel cover and k] feel clear -
" ol adjacent slumps in any direcllon. The contour of the cover -

- . 00320.91 -

cov . < (2) Burlal Areas’. Slumbs may be burled In'the followlng areas il all,
’ raqulremanls ol 00320.42(c-1) are mol: .

e Undor embankments outsida of a 2:1 slope ling prolecled from
L . the edgo of subgrada shouldef,

R Undor rendom lllls used lo correct dralnage of fow spots,

.-' Belween toes of embenkmanl slopes and hlghway rlghl-ol"

way llnes. S I
D Belwoon lnlurchnnge ramps loes ol embankment slopes. :
A Do nol bury stumps nnywhem elso on the prolecl unless perrmllcd

(d) Other Dleposul Mothods - Dispose ol all other malerial or debds not

. disposad ol nccording 1o 00320.42(a), (b), or {c), accotding 1o 00310.43(d}.

' bo’aio.la’ _Backfilling Holos . Except in arans lo bs oxcavaled, backlill holes -
.~ qemalning aller grubblng operatlons according fo 00330.45. Backlill will be-

moasurad for paymont according to 00330.82 il'there is an embankmen! mea-
. wre basls pay ltem lor earthwork and thal material Is used for backlilling.

e Flnlshlng nnd Clonnlng Up

00320.70 Gonoral - Cloan up all mons ol work pmlo'mod under this s‘ccnon .
_Joclucting romovnl of liter and all othor undasirable matenal which would ba’

unsnnllnfy, unsale, or unsightly, 1o the snlistaciion ol tho Englneer,

’



:-. S ..'. L . C oosxou
‘\ ' L.

00510 13 Granular Slrucluro Backml ’ Providn granular slmc!ure backlm o,

uushcd durahla. rock ma!orlal meellng the lo"ow(ng gradation limits as deter-,

o

Slovo Slze

) Perceqtﬁge; .

; : .. Passing. {By Welght) = ¥
00510.00 Scopa This work;conslsls'ol oxcnvnllng, bnckﬂmng and dlspo:!ng S T T e po ’ Yoo
ol_materials In .corinection: with, the ‘construction of bridges, grade. separatien .1 ;" .. . RSN T LI
* structuros, ‘old frame structures’ and othor major slruclsres, Othor major stue * -~ ST T No, 4 ,
" jures under this section are retaining walls, roinforcad concrele box culverts, . o ) No. 40 o 15 - 35
. headwalls; structural plale structures.and plpe culverls, sewors, slphons and - o ' i : NO, 100 : 0-15 : . :
o Irrigallon plpes groalar !han 72 Inqhas |n dlamalar. o . N o ' N ' L
' ve Tho plastlclty Indox of Iho matorlal passing the No. 40 slave shall not oxceod 6 ’ : S e
‘Thls work ls oxcluslva ol any eanhwork eovared undor any socllons ol Pansv . ,,g:,,? ::,sméy ,,Qco,dmg 1o MSHTopT 90g cLo
,( 00300 or 00400, ahd any earthwork that may ba speclfically Included andpro .
- vided lor as incldental work for particular ltems or paris of tha conlract work, The .= . © -~ ., < o Cons!rucllon
.construcllon measurement, and paymenl o embankment at bridge- ends and IR SN ) ' ’ - .
0"9'"“'0(" fills will be ﬂ'COOfd'ﬂﬂ lo 300"00 00330 S o S 00510 a0 Clearlng, Grubblng and Nemoval Work - In the absenca of con- )

L imet pay ltoms undor Sections 00310 and 00320, the provisions of thosa sec- , .~ . ! L .
. C:o% tons apply as applicablo, Parform’ such work as lncldonlal work for which no : S
R :oparnla pnymem wﬂl bo mndo. S - .

Malarlals b Claar!ng. grubb!ng and removal limils shall bo ai Ioasl 10 loel outside of the - - .

‘ ' , Including the ends of the st but mlh hi-ol-wa
00510 10: Selected Genora! Backﬂll - Prcha soll se!eclad lrom roadbed o \enllro struclura, fnclucing Te oncs of tha structure bul wiltin the ng\ oy .

d“Ch "B"Ch or SWC'U'Q axcavnllons accordlng to 00330 13, ,j. , s, 00510, 41 Structure Excavallon Struclura excavallon Includest

'00510 1" .:_SQféc!ed Granulnr Buckﬂll - Provlda gmnular mularlal so!edod . : "h
lrom roadbed dnch lrench or slmclure excavallons nccordlng 10 0033014, -~ - . 'lr_,; substruclures as shown-or. spocmod
S S

e Romoval of all materlal nocessary lot the conslrucllon o! (oundanons and

. 00510 12 Grnnulnr Wall Backﬂll . Provlda granular wall backlm muladnl ol . - e 1 kil ! l' . ~' Lo
crushed or uncrushed rock, or combinations meeling ihn following gradallon vl A ., ::,l?: %r::‘:\':“ol Mv backi oxcopt granular wall backfil nnd gmnu ar s Co '
: nmus as detormined by AASHTO T27and TR . SRR : ' e

. N RS - " PR . - L} Dlsposnl ol oxcnvnlnd matorlal nol raqulrcd or sullablo for back(il accord .
" . slave Slze o Porcomugo S : ' o« - Inglo330.41(a- 5). : : :
. . : .. . Passing’ A (By Welght) o : o . . » ’
: i .'“ e . v g Lo 00 o R T Cormcllon. according Io rocognized pracllcn of condilions delrimental to :
: ';."'. cLame e L .0 -00- ) S : . the work including removal ol excess water, . . . SRR
' VSR sg ‘:80 PR g :g ‘ U o Shore, braca or usa collerdams 1o protect oxcavations unless open excavalion . - -
’ T ’ WA S - . would not bo dolrlmonlnl lo adjacant s!ruclures, roadways, walerways, ete. S

No.200 e 0.8,y

-w-lthe plnns show concre!o In loo!lngs placed agalnsl Undlsturbed malerial, make

. Tho plasllclry Index ol the malarla! pusslng |ho No. 40 slnvu shall not excoodc _—
_ . - excavation for foolings as noarly as possible to neal linos o! the footings, Whera
¢ when tested accordlng to MSHTO T 9. A SN - -t 'such matorlal will not stand verilcally alter axcavatlon flil all space betwsen the
NS Lo S - o . loaliig and romalning undisturbed materlal to the top of the looting with foaling:

e N = o " voncrola 1f tho excavation does not oxceed 1 loot oulslde the fooling dimen-
’ o U o o slons, or granular structure backlil matorial as directed. Compact the granular
L I S R o ~ “slructuro backlill to 97 parcont of maximum mlallvc donsity, accommg n
S s . © . 00330.42. .




Concrele placed agalnsl sleel sheel plles ln collerdams or cdbs wlll bo consld-

i ered placed agalnsl undlslurbcd mnledul whethor or no! tho slool shoo!s are
latel rcmoved o : . _ .

;" backhoes, other excavation equipment, or non-explosive means that precludes

= {aull, or unstable condillon caused by the Conlractor oulsldo the limits of siruc-

."fure excavation, .Backlill and repalr of voids, faulls or unstable condillon nol -
. caused by tha Conlraclor or covered by olher provlslons will be pald tor accord-"

) lng lo Secllon 00196. . -,— SR . ~.

" approximalo only, . The Engineer may order In wrlting, changes In olavnllons ol
loo!lngs nocessary fo’ secwe a sa(lslaclory loundallon. o . o

e

00510 42 S!mcmro Excuvatlon and Backﬂll Ealow Elavn(lona Shown -

'. Excavalo. solt, unsiable or unsullable materlal bolow looling or base ol struc-
turo, lncludmg beddlng. it any, lo elavallons as dlreclad :

P - - .
. i

Parform one o! lho lollowing work l!ams as dlrncled' R E

labllshed elovallon. ';

ot -

olevallon. P j,. i S

Al:x_.u.
M

00510 43" Preservatlon o! Channel - Do nol excavale oulslda ol calssons

: ¢ribs, coflerdams, sheet plllng. or sheoting nor disturb the nalural streambod

<unlass.specilied or allowod, - Where such oxcavatlon ls nllowod, comply with
00405 40(b), Do not sldocnst uny oxcavn!lon matorial Into the slroum.

e ;When pon'nmed Ihe nacessary oxcavmlon for placemont ol dpmp oulsldo the

- . perimeter of the fooling may be made wllhoul lho uso ol collerdams or crlbs '

L and disposed of accordlng lo 3304l(n-5) A

o u" .

00510 YTH i Co"erdams and Crlbs Deslgn and conslmcl coﬂordnms and cribs

partormlng lha work In tha dry Inslde them as Iollows'-

Prepare and submlt worklng drawlngs and calcu!ullons !or an co"ordams.

'clnamnca Ior !he Inspccllon ol lorms. .

A}

! Whera pracllcal ‘axcavala’ rock malerlals uslng pavamenl braakars rippars h

breakage of rock materials below and oulslde of the struclura excavation limils,
Il blasting Is required, parform such work in a manner Ihat avolds disturbing rock -
; oulslda the structure excavallon limlis. -Use controlled blasting techniquas for all .
» slruclure excavation requiring blasting according 10 Section 00335, Backlill and .
~repalr as direcied al no cost to tho Division any excavalion, shaltered rock, vold,

) Consldar lho elovnllons o! Iha boltoms o! loonngs or, foundatlons shown ns R

lncraasa !onglh of column or wall unm boltom of loollng Is al new es: -
lncrease lhlcknoss ol lootlng unm bonom of loonng Is al now eslnbllshod - o

Dackllll lhe area subexcnvaied lo lha plan elavnllan accordlng lo -
,-0051046(a) IR N LI S

‘when shown, specilied or determined by the Conlractor 1o ba nacessmy for ': N

k hor{ng, and cdbblng requlrad accordlng to 00540 40(a) and 00540 41(&) _

'i"rovldo inte or d!menslons lor coﬂurdams and crlbs Io plve sulnclonl .

S e When wolghtod cribs ara -ulllizod lo panlally overcome the hydroslahc

prassuro acling against the bottom of the foundation saal, provide special

anchor system such as dowols or koys lo lransler tha enlire weight of lhe . .

crlb Into the loundation seal.

’

* Do not loava timber of bmclng In co!lordams or cribs that exlends mto the
isubstmclum concrelo. _ :

* Placo nnd curo sonl concrelo accordlng o 00540.47(e).

o Vanl or pon. at low wator fovel, any collordam that Is lo remain In place,

. Unloss otharwlaa providod, romove collerdams, or cribs, Including: all :
shesting and bracing, allor the ‘completlon ol the substruciure. Do nol -
dlslmb or damapo lha finishad concrele. :

00510 415 Pumplng No pumplnq lrom the intedor of any loundnlloq enclo- -y
sure will bo pormilted during the placing of concrate or for a period of at loast 24
hours thoraalior unloss nn eflacliva moans ol eliminating moving waler through

. fresh concrelo Is dovelopod. Then with (he approval ol the Cnglnour pumpmg
~ may-bo nllowo:l ', L ] . oy

Do nol pump Ip downler a soaled coﬂerdnm unul lhe seal concrele mee!s the -
mqulmmonls ol ‘00540, 47(0) L . N

. 00510. 46 Prapnrallon of- Foundallon: Do nat place concrele on prepared' ’

foundations without prior approvnl Construct loundallons that will support struc. - '
lures as lollows: .

(a) Dackﬂllod Foundallons Conslmcl lhe lop sudaca ol the loundauon
{ill at laast 3 foot bayond the aroa to sarve as a loundation unless otherwise
shown or diracled, Usa salectad granutar backlill or granular struciure backlilt
as diracted. Place In 8-Inch layers and compac! to no! less than 95 pelcenl
ol muxlmum relalive danslry according to 00330.43, - .

‘(b - Undlsturbed Soll Founda!lons Do nol disturb the sides or bonom of
tho foundation oxcavatlons. Placa concroto agains! undisturbed soil when. -
~ shown, Concrelo may bo usod ns backfill subjact lo 00540.44(c). Il disturb-
" od, compact all disturhed materia! to 95 percent ol maximum relative density
i nccordlng to 00330 43, .

(c) Formod Foundatlons On Soll - Do not disturb the boltom of the foun-
“-datlon excavatlons, If dislurbed, compacl all dislurbed material lo 95 percent
~ of maximum rolative danslty nccording to 00330.43, . '

(d) Rock Foundallons - Bolora placing concreto:
+ 'Cloan all rock surfaces and femove loose'malorial )

. C!aan seams and {raclures accordlng to 00510.41, and seal with
groul,

00510.46 -+




C ;.00540 47(0) Plnco concrela"

roosw 47 Handllng and P!aclng Concrale' ?
bt o : . A
(a) General No concrole shnll ba plnccd undor Waler or In llowlng wator
- ~ sxcepl spocilied seal concrelo, shall bo ptacod undcr wnlor nccordlng lo

el

.j'ln |ha soquenco shown or. Il no! shown, as approvcd

[

.of tha cemant 1o the nggregate. . A relardor may be used or raqulrs .

“mshed al.no addlllonal compensallon

. |n Ils final’ poslllon ln lha lorms wllhln 1. 1/2 hours nller the addllion '

PR

" ed,’. The retarder shall be {rom’the Divislon's OPL and wlll be fur- -

-

J g - - mmo“

. Part 01000 nghl-oI-Way Dnvelopmcnl and Comrol

. Socllon 01010 - Topsoll R

Descrlpllon

‘~

- 01010 00 Scope « This work conslsts ol (urnlshlng. excavallng loadmg. haul-
. Ing, and placing lopsotl in spuclllod areas, o L

: Soloctod lopson l! apnclt‘ od w!ll bo measured and pald lor accordmg fo 00330.‘ '

Matarlais ' o N -

,01010 10 Ounlllv nequlramanls Fumish a lerllle, loamy. natural sudace soit -

conslsting of sands, sills, clays and organic malter in comblination and lree fron

_ substancas loxic to plant growth, noxlous waeeds, rools, reluse, sticks and lumps | .
~ that when tested nccarding-lo AASHTO T 88 conforms 1o the following: ~ -

Slove Analysls . . o r
~ Particle Siza Aange ' . Percent by Welght ~

" Larger than 2° S o
2°-075 . i 0-5
0.75° - 0.107° (No 4 slovo) . . 0.20"

Of tho fractlon pnsalng tho No, 4 slavn oxcludlng organic matertal, the lopsml .

~ sholf conlorm o tha lollowlng fhmits: o . ) -

. l{ydromo!or Ann!ysls

.+" " Particla Slze Range Percenl by Welghl .

0.107*- 0.002° (sand) . ~ . " 5.70

h 0.002° - 0,00008* (sh) B : 20-80
. Less than 0.00008" (clay) - . - = =~ 5§.30

01010.11 Aéquléillbn and Davelopment of Sources - Furnish lopsoil ma- .

orlat lrom sourcos ol sullnblo malorin as lhe (Conlractor elects to use according

1o 00330. 04(b)

Each sourco shall be well dralnod and, bolores sltlpplng shall hnvo haalthy crops

of grass or othor vegotaliva growih, lmo lrom noxlous weads such as Canadian

thistlo, morning-glory, biackberry, horsetall, lansy ragwort or other planis desig-

nalod as a noxlous weod by authorized State or County olficlals. Remove and

disposa of nll heavy grass or other vegelation belora laking materials from:the - .
saurce, Ordinary sods do-not need to be removed lrom the Iopsoﬂ however, °
thoroughly braak up and Inlermlx with the ‘soll, "

Twanty days bdlore lurnlshlng lopsoll from a sourco:
* Glve tho Englneor notice of Intent- qo use the source.

~ Provido a 20-pound roprasontative sampla for tesling.
* Provide nccaess lo tha source lor inspaction,

Oblain approval of tha sourco belore axcavatlon ol topsoil begins.




" ototode T

l R cOnstmcllon

' 01010.40 Excavallon When oxcavallng 1opsoll provldo Iha most sultably

"0101041

material from the- sources. Prevan( louung ol sullable maturial with subsoll or

~'othar enranaous maller, ~’

.

Subsoll Preparnllon Flnlsh and gmr,le arens lo racelva lopsol! f

- -alow ltor speclllad deplh ol lopsoil, Scarlly subsoll whlch Is not foose and Mab!a

- _01010 42 Hnullng And Spreadlng Pedorm haullng and sproadlng withol
. 'damaging surrounding ob]ecls and without subjecling tho topsoll and the areas -
- on which it s placed lo compaclion, Prolec! rom damage rohdways, shoulders,

1o a deplh of 6' :

’ . B .
r S,

" curbs, walks or olher slmclures and areas whlch mus! be traveled, crossed or

.'vmounled

; i,_.. 'Accura!ety and smoolhly spread lha lopsoll over lhe speclned amus fo lha,
thickness, "grades, and.slopes.shown or direcled, - Deposit and 'spread the

“materal so that compaction of the materlal, as {ar as praclical, Is prevented. Do

not place the malerial dudng wel condmons whlch would tand to causo oom-A :

’ pacnng !ho ma!adal o . R .

Avold wasllng lopson malednl

_ slmcnons or whero not deslgnnled wilt nol be pald !or.

-

R Finlshing and Cleanlng Up

01010 70 Flnl:hlng « Finish areas covered wilh Iopsoll lo propor grado._ :

conlour and cross sacltlon, Culllvate all topsoll not In a looss and frlable con-

" ditlon 10 a depth of at leas! 4 Inches.. Bring tha surfnce fon condlllon mudy for

lenmzlng and suodlng opmallons._, - L
" ' 6 Mea:uromanl ,.',,.':"

) 01010 BO General Tho quanmy o! |opsoll wm be monsurod by lhe cuble yard .
1o the nearesl 0.1 cuble yard In the haullng vehicle as follows:. . o

Maladal blaced éon!mry'lo lhe Englnear’s e

- Tha moxlmum “wilor levul' capaclty ol !he vehiclo wm be muasurod nnd mb :
. culaled lo tho nearos! 0.1 cublc yard. Quantiilos will bo delermined at the polal -

"ol the delivery with no allewance for setfloment of matarial during transil, Whon

'capaclty W : . AT . )

i required to iaciiitate measuroment, leve! vehiclo londs at tho point of delivery.
- Payment will not be made lor malorial In excess of the maximum “waler lovel .
" %" capacty, Deductlons wlll ba made lor Ioads balow the maximum "waler lovel -

.

T

Paymenl s .

01010.96 'General - The acceplod qunnlllles ol topsoll maludnl wlil ba pald for

‘al tha contract unil price per cublc yard lor tho lom “Topsoll.” Paymenl wil be -

paymaent In full for furnishing, excavaling, loading, haullng and placing all topsol,

- including all equlpmnn! fools, Iabor, and Incldonmls nocessary lo complale the

‘work,

' ‘01020 10 Genernl - Mn!odals shall mool lho Ioﬂowlng requlrcmen(s'

, 01020 41

. of grass from aroas lo ba seedod.

3

Scc!lon 01020 Eroslon Con!rol Seedlng

01020.41

o Descrlpllon

'01020 00 Scopa - Thls work ‘conslsls of prepadng, ledllizing, seeding, and

mulching to doevelop grass growih for erosion control on medians, Interchanges,

cul and (il slopos, areas disturbed by project construcllon, mandatory malenat . .

sourcos or disposal areas and where spacified or direcled. Excluded are rock "
slopes and areas under waler [or considarable pariods of time.

Mn!erlais :

s

'EvoslonConlrolMamng.................0311050.
. FortllZors oo ovveaanoronssnanonrssess 0311010
T MUICh Matornls oy v eeeeane e nonriesy s 0311040
Seed.............................0311060

., COnslmcllon .

' Lo N !
01020.40 Planting Seasona Unloss otherwise spacllied or approved, por-
lorm this work during olther ihe spring season, between February 1 and May'15,
or tho [alt sanson, bolweon August 1 and Novambar 15,
Potform tho work only when locn! woalhor and other conditlons are lavorable 1o
seading and mulching. Do nol underinke 1ha work whon wind velocitias would -
provent unlform application ol mulmlals or would drlt matorials,

Seod Ionnlzo, and mulch In slages ‘slong tha pro]ecl as soon as pracl!cal after
oomp!o!lno aanhwork, - .

Proparallon ol Arons - Finish afl earthwork belore saedmg Re- .
store arens whlch are misshapen of arodod bolore seading.

ﬂomove rocks, weads, dabrls and other mallor doldmanlal or loxle |o the grow1h
Il topsoll Is addod lo those areas, cullivate
oxlsling ground surince 1o ‘a_dopth ol 4 1o 6 Inchas balore placing topsod,
Removo ull looso slonos lnrgor than 2 Inchas, on 3:1 or fallor slopes,

ho o

Do not dnmuge oxlsllng vogolallon lhal Is 1o be lelt in place
o

On aroas 1o bo seadsd propute suduca soll lo a condnlon !avorable lor gcr-v
mination of sead.and growth of grass. Malntaln at least 1/2 Inch ol surace soil
lha loosu condlilon,

Conducl suraca propnmﬂon oparallons slong the contours ol ‘arcas Involved.

- On roadbod cul and it slopss, form minor ridgos and lrregularities to retard

eroslon and Improve germinallon,



" -/ .seed In ‘unllorm and prescribed quanllllea..
- provislons, Hquld Ienm:er may be usod .

0102042 DA .
01020 42 Fenll!zlng nnd Sced!ng. _

.

s

speclal provislons.

_ S A ,'.

u ‘,» Thoroughly mix seeds when more Ihan ona k!nd ol seed ls 1o be used, Sood

and lertillzer may be combined In water lor appllcal!on by hydraulle moan,
*When lenilizer and seed are 1o, be applied In'dry condition, apply thom -
+ separalely, - Il applied from separalo compnnmenls. lho uppllcallon may bo C

[

done ln ona opera!lon. P

ll Iho mu!ch Is punched lnlo soll by mechnn!zed means. . :

ll Il Is necessary lo hold down mulch wlth nemnq or llko mnlodal

o “run down the slopa._ o .

Prevonl sned nnd lenlllzar lrom Ialllng or drllllng onlo areas occuplad by rock -

Uy Grass seed drlls or seedois which work fanlllzer Into the soH ar'\d
- . place lhe saed undar aboul a 1/4 Inch soll covet. : L

. basa. vock shoulders, plunt bods or olhor ureus whore grass Is dotdmnnlaL

(b) Appllcallon Apply seed and lenlllzar by one of the loflowing k!nds ol o

equlpmenl as tha Conlraclor elecls. subjecl lo limliatlons under 01020 42(c):y

[

” R Y

ot
4 Add a nonloxlc Iracer la the seed and lormlzor mixlura lo vlslbly nld unl-

~liber ls used as a lracer.. B i . S

= (3) Blower oqulpmonl uslng nlr pmssuro and an adluslublo spoul lhll
. unilormly applies dry ferilizer and dry seed In-separate and successive
- applications al constanl measured rales, . Apply the malerlals using L

L : sweeping, horizontal mollon of the spoul C e e

“

'(4) Hellcopler equlpped wllh hoppors and ad]uslnble dlssemlnallng

' " _machanisms thal separately and successively apply dry forlllizer and dfy

I ptovlded In the spuda!

: (5) Hnnd opatalod muchnnlcnl spmndots lhn! uniformly npply dry jore
T hhmr and dry seed sopnmlely ond succnsslvoly ln prescribed qunnllllos

t

'.: (a) General Unllormly appty secd and lenlllzor al the m!es lndlcalad by lho s

. Place seed and lanlllzar be!ore plnclng mu!ch oxcepl lortlllzor and soed mny '
- be applled nﬂar mulchlng DA AU PN

On 1 1/2:1 or sloepor slopcs whum Y slurry meluro ‘would lund fo

: . ‘s
C (2) Hydraullc aqulpmenl whlch conllnuously mlxes and aglla!os tho s
SRRy sturry and applles the mixlure uniformly through a pressure-spray system -
____providlng & conlinuous, nonlluctuating delivery. App!y tha mnleﬂuls uslnq '
" a sweepmg. horizonlal mollon ol the nozzle, - ‘ .

- . lorm application. Do not oxccod 250 pounds por acre whnn wood collulose

- rmes

ot

* vonl dilit and displncamen! of .seed and forllizer,

dlroclod

e L

- {d) . Nollco ot Commonc!ng Work - Nalily the L‘nglnocr at ldast 2 calen-

i dar dnys In advance ol smrllng oparations, and koep the Engineer advised ol - )

P

the opormlons. a . . . -
emzo a3 Mulchlng. ‘

p (a) Gcnoral - Evonly apply mulch matorlal accordmg lo these provisions
-and !ho spoclal provisions wilhln 48 hours altor soeding and ledilizing.

RN )
" 1 Placo mu!ch afior soodlng nnd fortilizing, oxcopl for condlllons nnowmg seed

. appllod on mulch nccordlno lo 01020 42(u)

noptnco uny mnlorlal that bacomes displacod boloro ncceplnnco of the work

(b) P!nclng of Mulch « Mulch arens not accessiblo to honvy equipment by
npprovod molhods. Pluco mulch mntorlnls according to the lollowing:

R K Placo grnss s!raw mu!ch Io a reasonably unllorm thlckness of 1-12

’ 10 2-1/2 Inchos, and avernge approximately 2 Inchos In loose condi-

flon, This rnte requiros bolwoen 2 and 3 lons of dry mulch per acre.

.. Tho grass slraw muich shall be loose enough lor suntight to pen-

-1 ... alrate and alr lo clrculate; but dense enough to shade the ground,

reduce waler evaporation, and malterally reduce soil erosion. ‘Re-

" taln gruss siraw mulch ln place nccordmg 1o tha special provisions,

) Ptaco walnrbome wood co!lulose hber malerinl where fibers are

.+ . unlformly susponded In waler, 1o soeded areas using hydraulic pres-

- sure equipmenl, Unloss otherwise spacified apply at least 2,000
pounds por ncra, bnsod on dry (ibor wulghl

(c) Protectiva Measuras - Provont 'damnge to prcparcd areas and 1o (cr-
tijzer, seod and mulch In plnco

Nemove mulch maleri_a! which falls on plants, roadways, gravel shoulders,
sinuclures, areas whare mulching Is nol specilied, or which collects at the
onds ol culvarts or accumulalas lo excossive depths, as direcled.

e . .

I tacking ngonts nro used with mulch, uso proteclive covaring on structures
-and objects. whore covgrage and stalns would be objectionable. Prolect
vehicdlos and persons from drdlling spray,

!

" 01020.43

Work Quality - Ragardloss of equlpment and mathods used, pre-
Il equipmani_and -

-'- . molhods ol application rosuus ln wnsﬂng malorlal, make couccnons as.

ool disturb nrens pmviously comploted, I aroas aro d|s|u:bed fe-treat as -
. dlmcled at Contraclor's oxponso.



oeasono s o o R .
- 920010 v o000 o e

(1) Conlrol Sampla <l dlrecled provlde ala sallslaclory locallon neat -

- Descrlpllon B ] _ T " the proect, a rock sampla of at leasl five lons meeting the gradation for "
RSN R AT S N S the class spacllled, This sampla will be used as a lraquenl visua' refar
" 02330.00 Scope Thls secﬂon consls!s ol lhe requlremenls for riprap, grouled " - ence lor Judging the gradalon 0‘ Ihe riprap supplied. '
fprap, and hller blankets, T . s : . I ) .

'P p. S T P L AN NP (2) Sampllng and Tcs!lng Asﬁlstance - Resolve any dnl!erence ol

: :;. :, f. - Malerlals T A M ... oplnlon betwaen the Englneer and the Conlractor by dumplng and .
e UL . ' LT R _ chacking the gradallon of two random lruck loads of rock. Mechanical -
02330 10 Rlprap Requlremams' o ;‘ R - T . equipmont, a sorting sila and labor needad 1o assist In'checking gradalion

L o, B o : shnll bo providod by the Contraclor at no additional- cos| to the DMslon.
a Ganornl - Rock for loose rl m shall' IR . o : S

_ () . pr p . . R : 0233020 Grotited mprap Mock lor grouled rlprup shall conform 1o the re- _
.- Meal lha lesl raqulremenls o! 02330 10(b) - . o " quiremants' of 02330.10, and the poriland cement groul shall conlorm 1o the.

S s R roquirements of 02080.40, - .

. - Bo angular In shapo. Thlcknoss ol 'a single rock shall nol be lass T ) .
. - than' one-third lis length,  Rounded rock wlll nol bc accepled unloss - . o e 02330.30  Filter Blanket « Flller blankat materlal shall conform to the lonow{nq .
o aulhodzedelhe Enolnaan Yoo . . : ST  requirements according lo dprap class: o
, . e Mael !hc gradnllon requlremenls lor tha class speclned ‘ o - S ' ' mP"‘P Class Fllter Blankel . E ) N

. o Ba lrea from ovecburdon spoll, shala and organlc mnludal Non- I |+ Class2000 - f12:nch layer of Class 50 dprap °°"’°’"‘"‘9 fo

: durabla rock shala, or rock wnlh shale seams is nol accaptable ) o . - 02330.10, (
(5) Tost Raqulrumanls The rock sharl con!orm 1o the following lesl re- .. 7. .+ 'Clss700 - 9nch layer of Class 50.riprap conlorming to.
qu!remen!s‘ L S S _ o o _ . . * 02331,10, or 6°-0 slone embankment meeunq
e et . R L S : “the tes! roqulremenl ol 00:]30 16 .

Mnlerlul Test Ml '. Requlrement R oL - ' - ' '
5 A S - Lo ~» Class 200 . 6-Inch layer of 4*-0 s!one embankmon! mcf-! b
-:,Apparem Spedﬂc Gravily (AASHTO T 85) e s 250 Min,: - .o S . _Ing the test 'eqU'fﬁmenls ol 00330.16,
--,.?PmcemAbsorpnon(AASHToraS)...........,BOMax. e U S
“"- Degradation (OSHD TM ZOEA) R L A iy * Class 100 =, ., No filter blanke! rcquked. ’ I
‘ . Passing NO, 20 Sleve .-, ... ' o
AR Sodlmeanalgm..;.........
v -7.-Soundness (OSHD TM 206) .. '
: Average Loss of 2-1/2° - 1.1/2° and . ' o . _
1 ll2' 3/4 lrnc!lon a!lor 5 allemallons veene 16 0% Max, . Co : -,

.........350‘/.Max. e . v S . _
,,,_,,,,,,,uo' Max, - oo T + Class 50 . No lilter blankel required.

'('c) Grndanon naqulromanls - Grndn looso rlpmp by clnas and slro ol
- fock according to the Iollow{ng. S - ]

-,"-“,Clasl -," ‘Class '.'" Class . '-'Cla'u . Class ; . v .
T 50 T 00 ' 200 r 700, izzqgo N . e o -

- Slze ol Rock (Lb) - -Percent - . . N
- sl _'\,. P8 l L T .. (by w&'gh‘) . o U B K . R o ‘ .
.. 50-30.: ., !00 60 © 200-140 700 500 2000 1400 . 200 - ' '
' 30-15 60 25 % 140 80 . 500 200 '1400-700 ., 30.0°
; : 70040'-_, 400 . : o CoL ‘
40-0 T 100-0 Ny o
Unllormfy ‘grade each load ol rlprap from lho smallesl 10 the Iargesl slm . - ! Co T
specnned Conlrol of gradalion will be by visunl lnspeclion . R : o ) o

)



i -:_'omzo 44
e 01020 44 Eroslon Comrol Mamng Place ]ute or oxcelslor manlng nal ln

. ',m,
EDRN Gl B

" single thickness- sirips paralleling.the diraclion of probabla waler flow, Lap

.multiple slrips of Jute matting In shingle lashion, Overapping of adjacent strips
* - of excelslior matilng will not be required, Place maiting In contact with the soll
. at all points and sacure In place with wlre slnples. Lap and slaple. accordlng to
.., "lhe delalls shown. L )

Sl - Malntananco L
'01020 60 Cara of tho Work . Be msponslbla for ull work porformed undor lhls
e Secllon aceordlng o 00170 80 and 00330. 49 C

: 1‘,. - Mensuramen!

o  ‘ 01020 80 General The quanmles ol seedlng. lenlllzlng. mulchlng and lucklng
agent will be measured by tha surace acre, to tha nearest 0.1 surfaca acre, lor .

each llam, Meaasurement will be along lhe ground surface to the nearest {ool,

" A surfate acre Is deflned as 43,560 square lest.measured on the ground sur-,
lace. No separale or additional measurament will be made lor lonmzor. seed,

mulch of tacklng agenl used In the work,: . ~:,.:,

',-'A" the bld Item 'Saedlng. Fenlllzlng. and Mulchlng Is® 1 0 qcre and the nclunl
- T work: performed by the Conlractor Is less than 1.0 acro, thg quanlity pald for will

e ba 1,0 acre.. !l the aclual work performed Is groator than 1.0 acvo. the quamlly

lo be pald for wm be Iho actual qunnllry of work pedormed. .

’ 01020 81 Eroslon Con!rol Manlng Tho qunnlllles of oroslon control mulllnq

"""Mll be meastired by the square yard basls, 10 Iha nearast square yard. Meas:ire-

" ment will ba along the ground surface to the noarast fool, No separata-or *

. addillonal mcasuremen( wm be made lor slaples nnd omar ma!oﬂu!s used ln lha _'

b S T . s . v

.,.work ST LR
R Paymenl

. 3 ) ,' e

o 0102b 90 Gencral -"The accepled quanlmes witl be pald for nl the conlmcl
unu pdco par unlt ol measura for lhe lollowlng llemS' Lt .

ISR " ‘Monsurement L

;e.:'SBOdInQ........t...,n....--........l\cro
,'5-:<F°nm1|nﬂ..‘./.......o....o...'o-.../\cm
-Second Applicalion of Fertllizer. v,y 00. .. Acre
v':.Mulchlng.............-...-.........Acm
3 '-‘Tack!ngAgent........................Acre |
{1+ Seoding'and FerlizZng . v oo v vvene s oeesss cACIO
i (g} *."Seeding, Fertillzing and Mulching .. ... .y.. v  ACIB .
;~' + (h) 7 Seeding, Fertllizing, Mulching and Tacking . . eooAcre -
oy Syt T Seeding, Fanlilizing, and Slruw Punched In.,, . Acre
L . (j) Etoslon Con!ro! Mamng creteesereas Square Yard

4.

‘ _.Paymenl wﬂl bo paymem In lull lor prepnrlng area, lumlshlng and p!nclng an -

- 'malerials, Including nll equlpmenl |ools. labor, and lncldonlnls nocossary !o
";-complalolhowork S C .

e ot Y
A B . {

v "..





