Mr. William W. Schenk

Regional Director

National Park Service

1709 Jackson Street

Omaha, Nebraska 68102

Dear Mr. Schenk:

This document transmits the U.S. Fish and Wildlife Service(s (Service) amended biological opinion based on our review of the (Final Cooperative Management Plan, Environmental Impact Statement, Lower St. Croix National Scenic Riverway in the States of Minnesota and Wisconsin( and its effects on threatened and endangered species, in accordance with Section 7 of the Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

We first issued a biological opinion for this proposed action on June 8, 2000 (see Consultation History below). In this amended biological opinion, we have analyzed the effects of the preferred alternative to two listed mussel species and have found that this alternative will not jeopardize the continued existence of either winged mapleleaf mussel (Quadrula fragosa) or Higgins( eye pearlymussel (Lampsilis higginsi). This conclusion is due, in part, to key changes in the proposed action, most notably the proposed closure to upstream navigation at St. Croix River mile (SCRM) 28.5.   This closure is of critical importance to preventing the further upstream spread of zebra mussels (Dreissena polymorpha). We have also analyzed the effect of the proposed action on bald eagles (Haliaeetus leucocephalus) and have concluded that the proposed action may affect, but is not likely to adversely affect this species. 

Consultation History

The original biological opinion on the proposed action was based on information provided in the Cooperative Management Plan transmitted by memorandum dated September 16, 1999, discussions and correspondence between our respective staffs, and other sources of information. After that opinion was completed and submitted to the National Park Service (NPS) on June 8, 2000, however, divers found that the distribution and densities of zebra mussels (Dreissena polymorpha) in the St. Croix River had expanded significantly beyond that considered in our June 8, 2000 opinion. Therefore, on November 16, 2000, NPS requested that we reinitiate consultation on the proposed action. We responded with a letter on December 27, 2000 confirming our reinitiation of formal consultation on this action. On January 31, 2001, the Zebra Mussel Task Force formally proposed that the Lower St. Croix Management Commission (Commission), which includes NPS and the two States, adopt specific management actions to prevent the further spread of zebra mussels in the St. Croix River (Appendix A). On that date, the Commission indicated their unanimous support for these recommendations, thereby changing the proposed action as described below. The most significant change is the closure to upstream navigation at SCRM 28.5 of the St. Croix River.
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Appendix A. Management Actions Recommended for Implementation in 2001 as part of the Zebra Mussel Action Plan by the National Park Service (NPS), Minnesota Department of Natural Resources, and Wisconsin Department of Natural Resources (Wisconsin Department of Natural Resources) for preventing the further spread of zebra mussels within the St. Croix River
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Figure 1. Proposed water use zones in the action area.
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Biological Opiniontc \l1 "Biological Opinion
Description of the Proposed Actiontc \l2 "Description of the Proposed Action
Action Areatc \l3 "Action Area
The St. Croix River, bounded for much of its length by the states of Minnesota and Wisconsin, begins in Wisconsin and flows in a southerly direction for 154 miles until it joins the Mississippi River at Prescott, Wisconsin. The Lower St. Croix National Scenic Riverway (Riverway), the action area) is a narrow corridor that extends from St. Croix Falls, Wisconsin for 52 miles to the confluence with the Mississippi River at Prescott, Wisconsin. The Riverway passes through several land forms, including a deep, narrow gorge with basalt cliffs, pristine, undeveloped riparian areas, and highly-used, developed zones. The National Park Service (NPS) manages the upper 26-miles of the Riverway -- from St. Croix Falls to just upstream of Stillwater, MN at River Mile (SCRM) 26. From this point the Riverway is managed jointly by the States of Wisconsin and Minnesota.

Summary of Proposed Actiontc \l3 "Summary of Proposed Action
NPS, along with the States of Minnesota and Wisconsin, propose to adopt the (Final Cooperative Management Plan, Environmental Impact Statement, Lower St. Croix National Scenic Riverway in the States of Minnesota and Wisconsin( (Plan, USDI-NPS et al. 2000) that will (describe the direction the managing agencies intend to follow in managing the lower Riverway for the next 15 to 20 years while meeting the Riverway(s stated purposes.( The Plan includes five alternatives for managing land and water in the Riverway, including the Preferred Alternative and a no-action (status quo) alternative. (Our June 8, 2000 biological opinion contains a summary of each alternative. For a more complete description of each alternative, see the Plan (USDI-NPS 2000)).

This section contains a summary of the portions of the proposed action, the Plan(s Preferred Alternative, that may directly or indirectly affect federally listed species. Aspects of this complex action that will not effect the listed species are excluded from this summary. The summary below primarily includes actions to be taken by the National Park Service, either solely or in conjunction with one or both of the states. In this opinion we also analyze the potential effects of non-Federal actions that are interrelated or interdependent to the proposed Federal action. Those are actions that would not occur, but for the Federal action. 

Actions Authorized by the Plantc \l4 "Actions Authorized by the Plan
The Preferred Alternative would authorize a variety of actions, including those described below. 

· Limited, planned development in municipalities that is consistent with the historic character of the Riverway(s communities;

· Relocation of transportation corridors (e.g., bridges) that meet four stated criteria -- (1) the need for the project is clearly justified, (2) the project is consistent with the state and regional transportation plans, (3) there is no feasible and prudent alternative to relocating the corridor, and (4) all built elements of the existing corridor are removed and the corridor is restored to natural conditions;

· Expansion or relocation of submarine utility crossings and new submarine utility crossings;

· Camping within the Riverway; and, 

· Maintenance of existing access to the Riverway (e.g., operation and maintenance of boat ramps).

Water Surface Usetc \l4 "Water Surface Use
The plan would authorize the division of the Riverway into three water surface use zones, (Fig. 1). Authorized boat speed limits would vary among zones, from slow-no-wake in Natural Waters to 40 miles per hour in Active Social Recreation zones, with greater restriction in some portions of the latter.

Actions Proposed for Implementation Under the Plantc \l4 "Actions Proposed for Implementation Under the Plan
In addition to the above authorizations, the Preferred Alternative would also include several actions that the NPS would carry out, including those described below.

The managing agencies will:

· Encourage local governments to cluster new developments;

· Enforce boat speed limits according to the authorized water use zones described above;

· Recommend that Congress deauthorize the 3-foot navigation channel between Taylors Falls, WI and the Arcola sandbar;

· Support the maintenance of the 9-foot navigation channel from Stillwater, MN to the Mississippi River, but recommend that the U.S. Army Corps of Engineers reduce the maintained channel width from 200 to 400 feet at the Kinnickinnic Narrows;

· Check and clean, if necessary, any watercraft entering the Riverway to conduct dredging or buoy-tending, (in a manner consistent with the zebra mussel prevention plan(;

· Recommend the formation of the St. Croix water patrol;

· Consider renegotiating scenic easements where needed to include provisions for cultural and natural resource management; and, 

· Consider modifying NPS ownership of lands to (improve administration.(
Conservation Measurestc \l3 "Conservation Measures
To attempt to prevent the further upstream expansion of zebra mussels in the St. Croix River, NPS and the states propose prohibiting upstream navigation of boats past SCRM 28.5. In the Plan, NPS and the States stated that they would implement the Zebra Mussel Task Force Action Plan. On January 31, 2001 the Lower St. Croix Management Commission, which includes NPS and the two States, voted unanimously to adopt the recommendations of the St. Croix Zebra Mussel Task Force for implementation in 2001 (Appendix A). These recommendations, therefore, are now a part of the Zebra Mussel Task Force Action Plan and, thus, part of the proposed action. The explicit inclusion of these recommendations into the proposed action is the only significant change to the proposed action relative to the action that we addressed in our original (June 8, 2000) biological opinion.

Status of the Speciestc \l2 "Status of the Species 

Bald Eagletc \l3 "Bald Eagle
Bald eagle (Haliaeetus leucocephalus) populations in the lower 48 states have grown steadily and generally exceeded original recovery goals. The current nesting population in the lower 48 states constitutes more than a tenfold increase from the known population level in 1963. Fish and Wildlife Service (Service) estimated that the breeding population exceeded 5,748 occupied breeding areas in 1998 (USFWS 1999). The bald eagle population has essentially doubled every 7 to 8 years during the past 30 years. Moreover, recovery has been broadly distributed throughout the bald eagle's range. For a complete thorough, up-to-date description of the species, its life history, its status and distribution, see USFWS (1999). 

Baker et al. (2000) found that Minnesota(s bald eagle populations remain robust, although population growth has slowed somewhat compared to rates before 1995. This slowing growth rate may be caused by the near saturation of nesting habitat throughout the state, although recent large-scale blowdown in northern Minnesota may have degraded nesting habitat since 1994. Nevertheless, the species appears to be gradually expanding its nesting range in the southwestern portion of the state. 

Bald eagles (Haliaeetus leucocephalus) regularly nest in the action area. As of 2000, there were five active nests along the Riverway between Stillwater and St. Croix Falls, including one nest in the State Zone. Of these, two nests fledged 4 young, two nests were out of sight due to low water, and the last (Stillwater) was not monitored (R. Maercklein, pers. comm. 2001). 

Higgins( eyetc \l3 "Higgins eye
Higgins' eye pearlymussel (hereafter, Higgins( eye) was listed as an endangered species by the Service on June 14, 1976 (Federal Register, 41 FR 24064). The major reasons for listing Higgins' eye were population declines and reductions in the distribution of the species. Higgins' eye were not abundant historically and Coker (1919) indicated it was becoming increasingly rare beginning in about 1900. Causes for the decline cited when the species was listed included commercial harvest, construction and operation of locks and dams on the Mississippi River, channel maintenance (dredging and disposal activities), changes in water quality due to municipal, industrial and agricultural pollutants, reductions in abundance and distribution of glochidial fish hosts, competition with exotic species, and disease (USFWS 1983).

Life Historytc \l4 "Life History
The reproductive cycle of Higgins' eye is typical of the family Unionidae (Cummings and Mayer 1992). Males discharge sperm into the water column. Some sperm enter females via the incurrent aperture and fertilize eggs in the gill sacs (marsupia); females retain fertilized eggs in the marsupia. The embryos develop on the marsupia until the females release them to attach to a fish host. To facilitate successful attachment to a suitable fish species, the posterior mantle edge resembles a small swimming fish that attracts host fish. Gill tissue containing glochidia protrudes between the mantle flaps. When the gill tissue is attacked by a fish, the glochidia are released. At least some of the released glochidia attach themselves to the gills of host fish. After further development, they fall off of the fish as juvenile mussels to inhabit the substrate. The species is bradytictic (i.e., a long-term breeder), retaining developing glochidia throughout the year, except immediately following glochidial release. Females carry glochidia in the gill marsupia through winter and release them the following spring or summer (Baker 1928, Holland-Bartels and Waller 1988). Walleye (Stizostedion vitreum) and largemouth bass (Micropterus salmoides) are likely important glochidial hosts for Higgins( eye (Holland-Bartels and Waller 1988). Sauger (Stizostedion canadense) and smallmouth bass (Micropterus dolomieui) may also be important hosts for Higgins( eye (D. Waller, pers. comm. 1995).

Status and Distributiontc \l4 "Status and Distribution
Higgins' eye was historically distributed in appropriate habitat throughout the Upper Mississippi River and tributaries, but its range has declined significantly. It likely inhabited rivers historically in which it was never documented, but it was found in numerous Mississippi River tributaries, including the Ohio, Illinois, Sangamon, Iowa, Cedar, Wapsipinicon, Rock, Wisconsin, Black, Minnesota, and St. Croix Rivers (USFWS 1983). The range of Higgins' eye has been reduced by approximately 50 percent from its historic distribution and now occurs only in reaches of only four rivers within its historical range: (1) an approximately 302-mile reach of the Mississippi River (Havlik 1980, Havlik 1987) upstream of Lock and Dam 19 at Keokuk, Iowa, (2) in the St. Croix River between Wisconsin and Minnesota, (3) the Wisconsin River, Wisconsin, and (4) in the lower Rock River in Illinois (USFWS 1983).

Higgins' eye occurs most frequently in medium to large rivers with current velocities of 0.49 to 1.51 ft/sec and in depths of 3.3 to 19.7 ft.  It appears to prefer water with dissolved oxygen greater than 5 ppm and calcium carbonate levels greater than 50 ppm. Hornbach et al. (1995a) found that the occurrence of Higgins( eye was significantly correlated with a firm, coarse sand substrate and was associated with areas of higher mussel species richness and generally higher mussel population densities.  

The Higgins' Eye Pearlymussel Recovery Team designated seven Essential Habitat Areas
 for Higgins' eye (USFWS 1983). The seven Essential Habitat Areas are (1) the St. Croix River at Hudson, Wisconsin (SCRM 16.2 - 17.6); (2) the UMR at Whiskey Rock, at Ferryville, Wisconsin, Pool 9 (SCRM 655.8 - 658.4); (3) the UMR at Harpers Slough, Pool 10 (SCRM 639.0 - 641.4); (4) the UMR Main and East Channel at Prairie du Chien, Wisconsin, and Marquette, Iowa, Pool 10 (SCRM 633.4 - 637); (5) the UMR at McMillan Island, Pool 10 (SCRM 616.4 - 619.1); (6) the UMR at Cordova, Illinois, Pool 14 (SCRM 503.0 - 505.5); and (7) the UMR at Sylvan Slough, Quad Cities, Illinois, Pool 15 (SCRM 485.5 - 486.0).  Three additional Essential Habitat Areas have been proposed more recently by the Higgins( Eye Pearlymussel Recovery Team; the St. Croix River at Prescott, Wisconsin, and near Franconia, Minnesota (Interstate Park), and the Wisconsin River near Muscoda, Wisconsin (Orion mussel assemblage, Hornbach 1999). 

Effects of Zebra Musselstc \l4 "Effects of Zebra Mussels
Higgins( eye has been severely affected by zebra mussels after the invasion of the Upper Mississippi River in about 1991, as evidenced by impacts at the species( essential habitat areas. In 2000, zebra mussel densities were greater than 10/square meter (m2) in six of the seven original essential habitats (U.S. Army Corps of Engineers, unpubl. data). Five of the essential habitat areas had zebra mussel densities greater than 100/m2; zebra mussel densities were approximately 10,000 - 16,000/m2 at two of the essential habitats -- East and West Channels at Prairie du Chien and Harpers Slough. In the East Channel essential habitat area it appears that reproduction of all unionids had virtually ceased by 1999 due to zebra mussels. 

The recent invasion of the St. Croix River by zebra mussels poses a very significant challenge to the conservation of Higgins( eye. The only original essential habitat area with zebra mussel densities less than 10/m2 in 2000 was in the St. Croix River at Hudson (U.S. Army Corps of Engineers, unpubl. data). Shortly after this site was sampled, however, divers for the first time found evidence of significant zebra mussel reproduction in the St. Croix River approximately 10 River miles downstream of the Hudson population. The Hudson population of Higgins( eye is likely the largest remaining population of the species. The population in the East Channel of the Mississippi River at Prairie du Chien was likely the largest population before it was severely affected by zebra mussels (Hornbach 1995b). 

Winged Mapleleaf Musseltc \l3 "Winged Mapleleaf Mussel
The Service listed winged mapleleaf mussel (hereafter, winged mapleleaf) in 1991 as endangered because (1) the species has been eliminated from nearly all of its original 12-state range, (2) only one local population remains, thereby making the species vulnerable to extinction due to random events, such as toxic spills, (3) infrequent reproduction that may be directly related to low densities in the remaining population, and (4) anticipated changes in land use practices in the watershed. The plan recognized zebra mussels as a critical potential threat. Zebra mussels are frequently found on recreational boats entering the St. Croix River from the Mississippi River and the reduction of the threat of zebra mussel invasion is a priority to the Winged Mapleleaf Recovery Team (USFWS 1997).

Life Historytc \l4 "Life History
Although research in the past decade has improved our understanding of the ecology of winged mapleleaf, much remains unknown regarding the species( reproduction, feeding ecology, and specific habitat requirements (USFWS 1997). The brooding period for winged mapleleaf was presumed to be late May to the middle of July (Baker 1928). Recent observations, however, have revealed that the brooding period extends from about mid-September to mid-October in the St. Croix River (Heath et al. 1999). Hove et al. (1999) have begun laboratory studies to determine the host fish species for winged mapleleaf. In 38 trials on 29 fish species and one species of mudpuppy (Necturus maculosus maculosus), they did not observe complete glochidial metamorphosis on any species tested. Although Hove (Univ. of Minn., pers. comm. 2000) recently observed two glochidia successfully transforming to independent juveniles from a channel catfish (Ictalurus punctatus) in the laboratory, the host glochidial species remains unknown.

Status and Distributiontc \l4 "Status and Distribution
The winged mapleleaf occurs only in a 8-mile stretch of the St. Croix River from St. Croix Falls to Osceola, Wisconsin (SCRM 44 to SCRM 52, Hornbach et al. 1998; USFWS 1997). Historically, winged mapleleaf was found in approximately 35 rivers in 13 states from Ohio to Kansas to South Dakota. There have been several recent reports of observations of live winged mapleleaf mussels outside of the St. Croix River, but none have been independently verified. Factors that may have contributed to the species( decline include habitat destruction, harvest by humans for consumption or bait, disturbance by humans while swimming or wading, physical disturbance of substrate by recreational and commercial boats, interspecific competition, parasites, disease, and predators (such as muskrat, mink, racoons, turtles, and waterbirds).

Winged mapleleaf occurs in riffles with clean gravel, sand, and rubble substrates in rivers with clear water (USFWS 1997) -- conditions that typically are associated with relatively diverse mussel communities. Hornbach et al. (1995a) found winged mapleleaf to be most abundant in shallow areas with fast current at an average depth of 3.0 ft (range 1.4-6.2 ft. Winged mapleleaf  are associated with three mussel species, deertoe (Truncilla truncata), monkeyface (Quadrula metanevra), and fawnsfoot (Truncilla donaciformis) (Hornbach et al. 1996). They also found considerable variation in flow conditions where winged mapleleaf occurred. Water velocity ranged from 0.13 ft/s to 1.12 ft/s with a mean of 0.58 ft/s (Hornbach et al. 1995a).

In recent years, reproduction of winged mapleleaf has been very limited; the last significant reproduction event occurred in 1987 (Heath 1999). The apparently limited reproduction in other recent years is exemplified by observations made in 1997. In that year, researchers collected and examined approximately 250 adult females during biweekly surveys during summer and fall and found only one that exhibited evidence of successful reproduction.

Environmental Baselinetc \l2 "Environmental Baseline
The environmental baseline is an analysis of effects of past and ongoing natural and human factors, excluding the proposed project, pertinent to the current status of the species and its habitat. The action area includes the Lower St. Croix National Scenic Riverway from the dam at St. Croix Falls, Wisconsin (SCRM 44) downstream to its confluence with the Mississippi River at Prescott, Wisconsin. 

Status of the Species in the Action Areatc \l3 "Status of the Species in the Action Area
Higgins( Eyetc \l4 "Higgins Eye
Workers have described three distinct populations of Higgins( eye in the action area. The Prescott and Franconia populations are similar in size. Hornbach et al. (1995b) estimated the mean number of Higgins( eye in the Prescott population was approximately 4000 and that there were approximately 4000-10,000 in the Franconia population. The Hudson population, however is exceptionally larger. Hornbach et al. (1995b) estimated its size at 238,000-260,000 by multiplying the estimated area of probable habitat (991,000 m2) by their density estimate for Higgins( eye (0.24/ m2). Ecological Specialists, Inc. (1996) and Heath (unpubl. data 2000) also estimated the density of Higgins( eye in the Hudson population -- 0.3/m2 and 0.09/m2, respectively). Higgins( eye also occur in lower densities outside of these three populations in the St. Croix River. 

In all cases, the number of Higgins( eye per square meter quadrat was high among samples relative to the mean, limiting our ability to precisely estimate population sizes, but it is clear that Hudson is a very significant population of Higgins( eye. Hornbach (1999) stated that it likely approaches the former size of the Prairie du Chien East Channel population, which was once the largest population of Higgins( eye. Zebra mussels, however, appear to have caused a virtual complete cessation of reproduction in the East Channel population of Higgins( eye and caused an almost or completely universal decline of native mussels. The devastation of the East Channel population of Higgins( eye has greatly increased the conservation importance of the Hudson population. 

Currently, the Prescott population is likely the most vulnerable of the St. Croix populations to the effects of zebra mussels. It occurs at the mouth of the St. Croix River, approximately 6 River miles downstream of the upstream location at which significant settling of zebra mussels was detected in 2000 (R. Benjamin, Wisconsin Department of Natural Resources, pers. comm. 2001). Only the Franconia population occurs upstream of the portion of the river in which zebra mussels have been detected (Karns 2000). The current vulnerability of the Hudson population to zebra mussels is unclear. Young-of-the-year zebra mussels (i.e., < 1 cm) were found in 2000 on the left bank, across the river from the downstream portion of the Hudson essential habitat area. The densities of these newly settled zebra mussels ((0.05/m2), however, does not appear to be indicative of a significant upstream reproducing population (R. Benjamin, pers. comm. 2001). Significant settlement of zebra mussel veligers does not begin to occur until approximately SCRM 7, 9 River miles downstream of the Hudson Higgins( eye population. 

Winged Mapleleaf Musseltc \l4 "Winged Mapleleaf Mussel
The action area contains the entire range of the winged mapleleaf. Therefore, the general description of the status of the species (see above) also fully describes the status of the species in the action area. Winged mapleleaf occurs downstream to SCRM 44, approximately 20 River miles upstream of the furthest upstream detection of zebra mussels. 

Analysis of the Species Likely to be Affected by the Proposed Actiontc \l4 "Analysis of the Species Likely to be Affected by the Proposed Action
The proposed action is likely to adversely affect winged mapleleaf and Higgins( eye. We find that the action, as proposed, may affect, but is not likely to adversely affect bald eagles. NPS closely monitors the status and location of bald eagle nests in the action area. Most nest locations are sufficiently removed from significant human activity that disturbances to nesting birds are rare (R. Maercklein, National Park Service, pers. comm. 2001). When activities of Riverway visitors threaten to disturb nesting birds, NPS responds by removing or relocating the activity. As part of this action, NPS will fully implement the nesting habitat management guidelines found in the Bald Eagle Northen States Recovery Plan and will notify the Service if they find that the implementation of these guidelines is not sufficient to avoid adverse effects to nesting eagles in any specific situations. We had also considered effects to Karner blue butterfly (Lycaeides melissa samuelis) in the original biological opinion on this action. We found that the proposed action was not likely to adversely affect Karner blue. Because the reason for reinitiation of this consultation (zebra mussel infestation) does not effect Karner blue, we will not further consider this species in this biological opinion. Therefore, only winged mapleleaf and Higgins( eye will be considered in the rest of this biological opinion

Factors Affecting the Environment of the Species in the Action Areatc \l3 "Factors Affecting the Environment of the Species in the Action Area
Zebra Musselstc \l4 "Zebra Mussels
Life Historytc \l5 "Life History
Adult zebra mussels attach themselves by byssal threads to hard substrates including rocks, native mussels, wood, aquatic plants, and other zebra mussels. Zebra mussels may also colonize soft substrates, such as aquatic vegetation or soft mud (Whitney et al. 1996). They also attach to man-made materials including fiberglass, iron, plastic, concrete, and other surfaces [U.S. Corps of Engineers (USACE) 1992]. Unlike native unionid mussels, fertilization of zebra mussel eggs occurs externally, in the water column. Large females can release up to one million eggs per season (USACE 1992), which then must make contact with sperm from male zebra mussels for fertilization to take place. Therefore, the chances of successful reproduction likely increases as adult densities increase. Eggs are released when water temperatures reach 52-54 oF. Before 2000, it appears that zebra mussel densities in the St. Croix River were low enough that the probability of contact between eggs and sperm was too low to cause detectable levels of reproduction. Immature zebra mussels (veligers) spread via passive drift on water currents. Adults and veligers attach to boat hulls, lower power drives, trim tabs, wet compartments, containers, and submerged boat equipment.

Lakes and run-of-river-reservoirs along large rivers are the primary habitats of zebra mussels.  Hunter et al. (1997 and references within) showed zebra mussel settlement is restricted by water velocity.  Settlement is most successful in slow-moving water (<3.9 in/s), and, within velocity refuges from even such slow-moving water.  Successful colonization of smaller river systems by zebra mussels may depend in part on lakes, large pools, and impoundments along the river's course where reproducing groups of zebra mussels can establish (Hunter et al. 1997).  Impoundments along a smaller river enhance conditions for successful zebra mussel colonization, but the overall susceptibility of such a river to heavy infestation by zebra mussels is lower than for lakes and for long, low-velocity sections of large rivers.  However, S.J. Nichols (date unavailable) reported that zebra mussel adults are attracted to water current and will colonize areas with water velocities up to 6.6 ft/s.  He also reported that water velocities over 6.6 ft/s discourage the settling of veligers.

Effects on Native Musselstc \l5 "Effects on Native Mussels
Zebra mussels affect other mussels by competing for food and by attaching to mussels in such numbers that infested mussels cannot travel or burrow. When infested by approximately 100 or more zebra mussels, native mussels cannot open their shells to properly respire, feed, burrow, or move, nor can they close their shells for protection. Zebra mussels can build up on native mussels in such numbers that waves and currents can dislodge native mussels from the substrate. Recent observations suggest infested native mussels may remove themselves from the substrate to escape zebra mussels (Miller 1995). Any of these impacts, singly or in combination, can kill the affected mussel. Recreational and commercial water craft are the main vectors of this species throughout inland waters, while passive drift of veligers and juveniles facilitates downstream dispersal.

Zebra mussels reach a maximum length of about two inches, and hundreds of thousands can colonize a square meter.  Up to 10,000 zebra mussels have been counted on a single native mussel (USACE 1992).  In Michigan's Lakes Erie and St. Clair, where zebra mussels have existed for several years, native mussel populations have been devastated, and in some areas eradicated (Masteller and Schloesser 1991, Gillis and Mackie 1991). Gillis and Mackie (1991) found a positive correlation between large increases in the average number of zebra mussels attached to native mussel shells and a decline in live native mussel numbers in Lake St. Clair.  They also found approximately 2,000 zebra mussels on a native mussel shell occluded the siphon region completely, affecting the infested mussel's ability to filter.  Colonization rates of approximately 0.4 to 1.0 g of zebra mussels per g of native mussel (dry mass) were recorded in native mussels immediately before extirpation of native mussels from the Canadian side of the Detroit River (Ohnesorg et al. 1993).  

Zebra mussels may have greater impact on some native mussel species than others, although this is not conclusive.  Haag et al. (1993), in a test of six species, found species in the Anodontinae subfamily to be the most sensitive to zebra mussels, followed by Lampsilinae and Ambleminae.  Winged mapleleaf is a member of the subfamily Ambleminae.  Hunter et al. (1997 and references within) also found some species to be more sensitive than others.  Giant floater (Anodonta grandis) was the most sensitive, followed by fragile papershell (Leptodea fragilis), fatmucket (Lampsilis siliquoidea), pink heelsplitter (Potamilus alatus), and black sandshell (Ligumia recta).  

Once firmly attached, adult zebra mussels can withstand water velocity up to approximately 6 ft/s (Claudi and Mackie 1994).  They appear adapted to lentic conditions, but when the complete life history of zebra mussels is considered, its lotic (flowing water) adaptability is doubtful.  Successful lotic mussels have internal fertilization, the females holding eggs in marsupial chambers in their gills, where the eggs are fertilized, and where development proceeds to the glochidial stage.  The glochidia are released, attach to fish, develop, metamorphose, and drop from the fish to the river bottom.  Reliance on external fertilization and planktonic larvae is not typical of mussels in lotic environments.  Native mussels have possible advantages over zebra mussels in their ability to bury into the substrate -- longer life span, possibly greater energy reserves, thicker shells, and reproductive strategy suited for lotic habitats. The concern for the negative effects of zebra mussels on native riverine mussels may not be fully realized, as was the case with the Asian clam (Miller and Payne 1996), but this is by no means clear.

Winged mapleleaf is rare and sparsely distributed and may, therefore, be more vulnerable to population declines as a result of high zebra mussel densities than more common mussel species (Kjos, et al. 1998). Native mussels vary by species and size in their susceptibility to mortality and stress from zebra mussels, but these distinctions may not be important when zebra mussel densities exceed a certain threshold. Kjos et al. (1998) simulated the effects of a zebra mussel infestation on the sole remaining population of winged mapleleaf and found that direct impacts on female fecundity and adult mortality would likely cause winged mapleleaf to decline rapidly toward extinction.

Spread of Zebra Mussels Within and Among Water Bodiestc \l5 "Spread of Zebra Mussels Within and Among Water Bodies
Zebra mussels disperse by three natural mechanisms (water currents, birds, and other animals) and 20 human-related mechanisms (Carlton 1993; Schneider et al. 1998). Johnson et al. (1994) reported that although waterfowl can transport zebra mussels, the actual numbers of zebra mussels moved by ducks were quite low (0 to 0.25 zebra mussels/duck) and, thus, waterfowl may not represent a significant means of spreading zebra mussels.  

Human mechanisms are predominantly important in the upstream and overland transport of zebra mussels and larvae. Carlton (1993) suggests zebra mussels on boats and other movable substrates leads to rapid "hopscotching" over suitable habitat, with (backfilling( likely to occur later.  Johnson and Carlton (1992) state: 1) the introduction of only a few zebra mussels creates a low probability that a self-sustaining population will develop, 2) repeated introductions into a water body may be required for an outbreak, 3) overland transport requiring extended survival of mussels out of water is rarely successful, and 4) it is difficult to predict when invasion will occur, despite the high likelihood of eventual zebra mussel invasion -- it could require decades.  Schneider et al. (1998) developed a transportation model for use in Illinois and found that the risk of spread of zebra mussels depends on the number of boat trips from infested waters, which in turn depends on the distance from an infested water, boat use at the site, and the position of a lake within a river system. They determined that the invasion of inland lakes and reservoirs in Illinois was predicted to occur first at areas of high boat use close to currently infested waters.

Zebra mussels have been documented to spread via divers through their gear (Kraft 1995, 1996).  He found three inland lakes known to be colonized by zebra mussels in quarries frequented by divers. Kraft (1994) also reported that a 20-acre quarry, only few miles overland from Lake Michigan and frequented by divers near Racine, Wisconsin, had been infested with zebra mussels.  The quarry has no public boat launch.

Zebra Mussels in the St. Croix Rivertc \l5 "Zebra Mussels in the St. Croix River
Zebra mussels have been transported on recreational boats from the Mississippi River to the St. Croix River since at least 1994, but there was no evidence of a significant reproduction in the St. Croix River until 2000. The first zebra mussel collected from the Mississippi River was taken in 1991, south of La Crosse, Wisconsin (USACE 1999). The first discovery of zebra mussels on recreational boats in the St. Croix River was in 1994 and every year since then, boats have been observed with zebra mussels attached (Karns 2000). Zebra mussels have also been found attached to native mussels, rip rap, rock, refuse, and bridge piers. Before 2000, however, zebra mussel densities and sizes observed were always too low to suggest that reproduction was occurring in the St. Croix River. All zebra mussels observed were presumed to have been brought into the St. Croix River on recreational boats traveling upstream from the Mississippi River. 

In 2000, divers for the first time found clear evidence of significant reproduction of zebra mussels resident in the St. Croix River (Karns 2000). On August 17, divers found numerous young-of-the-year zebra mussels (i.e., < 1 cm) in the St. Croix River between Prescott (mouth of St. Croix River) and Kinnickinnic Narrows (approx. SCRM 6). Later they found young-of-the-year at various locations from Hudson downstream to the river mouth at Prescott (B. Karns, pers. comm. 2001). Preliminary density estimates of zebra mussels <1 cm in diameter at Prescott were as high as 100/m2 (Karns 2000). Densities and sizes of the zebra mussels observed in 2000 indicate that juveniles observed from Kinnickinnic Narrows downstream to Prescott were produced from a significant, resident population of adult zebra mussels in the St. Croix River, whereas the relatively low densities (approx. 0.05/m2) observed at Hudson suggest that settlement there is from less significant reproducing populations (e.g., from one or more moored boats, R. Benjamin, pers. comm. 2001). 

The location of the adult zebra mussels that are the source of these juveniles between River miles 0-7 is unknown. In 2000, divers found adult zebra mussels at various locations in the St. Croix River from Stillwater to the mouth. The furthest upstream location of adult zebra mussels was on the Wisconsin side, across from Stillwater, Minnesota at approximately SCRM 23.5.
 Qualitative estimates of zebra mussel density at this site were less than 1/m2 (Karns 2000). Divers also found adult zebra mussels, but no young-of-the-year, within the Higgins( eye essential habitat area at Hudson. The sparse population of newly settled zebra mussels at Hudson (see above) is directly across the river from the downstream portion of the Higgins( eye essential habitat. 

In lotic systems (streams and rivers), local zebra mussel populations are dependent upon upstream colonies as sources of veligers (Ecological Specialists 2001). Ecological Specialists, Inc. (2001) concisely summarized the basis for understanding downstream drift distances of larval zebra mussels: 

This (veliger dispersal) is a complex phenomenon that is potentially influenced by a large number of factors, the primary of which (as noted earlier), is the distance a veliger cohort will drift before settlement.  Local recruitment is dependent upon the presence of pedi-veliger and plantigrade larvae (settling stage veligers) in the water column, and thus predictions of the magnitude of settlement events must take into account this factor (veliger dispersal).  This distance will likely vary with discharge magnitude.  Veligers will travel farther downstream before settlement under higher flows (faster velocities) than low-flows.

Estimated and observed distances of veliger drift before settlement vary and illustrate the need for basic hydrological information for the river in question to predict drift and settlement distances. Based on flow rates, Stoeckel et al. (1997) produced a distance estimate of minimum veliger cohort drift before settlement of 304.6 km (189 miles) for the Illinois River. Because the lower 25 miles of the St. Croix River is relatively lacustrine and because no zebra mussels have been observed in the entire watershed upstream of SCRM 23.5 (approximately Stillwater, MN), veliger transport distances are likely much lower. If, as it appears, the source adult population for the juvenile zebra mussels found near Kinnickinnic Narrows is at or below Stillwater, the greatest length of downstream transport is only 18 miles.

Besides monitoring for zebra mussels that have settled on natural and artificial substrates, sampling for veligers can also help detect the occurrence of reproduction in rivers, upstream of the monitoring station. The Wisconsin Department of Natural Resources and Illinois Natural History Survey have conducted surveys of zebra mussel veligers from the mouth of the St. Croix River (Benjamin per comm 1999). In 1998, no veligers were found coming from the St. Croix River. During August 1999, the Wisconsin Department of Natural Resources conducted another veliger survey in the St. Croix River and found 17 veligers in a sample taken from the mouth of the river just downstream of the railroad bridge at the City of Prescott (0.189 veligers per liter). These veligers were divided into two distinct size classes, indicating two distinct reproduction events (R. Benjamin, pers. comm 1999). Veliger samples in July 2000 were negative at Kinnickinnic Narrows and contained two veligers (0.022 per liter) at Prescott.

St. Croix Falls Damtc \l4 "St. Croix Falls Dam
Currently, winged mapleleaf and Higgins( eye are located downstream of a peaking hydropower dam located in St. Croix Falls between Minnesota and Wisconsin. The facility is owned by Xcel Energy (Xcel). Xcel voluntarily releases a minimum discharge of 800 cfs from Nov. 1 through March 31. From April 1 through October 31 Xcel must maintain minimum flows of 1600 cfs to ensure navigable flows (Johnson 1995). At the request of USFWS, Xcel has maintained minimum flows of 1600 cfs since November 1, 2000. Johnson (1995) found that daily low flows during winter peaking operations subject mussels and other aquatic organisms to extreme habitat conditions. He recommended that a run-of-the-river flow regime be implemented to protect and restore the habitat of winged mapleleaf and Higgins( eye and other aquatic organisms. Run-of-the-river flows are likely to increase the area of suitable habitat for both listed mussel species. It is unclear whether the current flow regimes described above are adversely affecting either listed species. The historic operation of the dam may have reduced available habitat to its current extent while continued operation under the peaking flow regime may preclude population growth in the portion of the river that is most acutely affected by this flow regime.

Recreationtc \l4 "Recreation
There is evidence that recreational boats (large paddlewheel boats and smaller motorboats) may have caused significant local disturbance to mussel beds by physical disturbance of the substrate and by enabling boaters access to otherwise isolated mussel beds (USFWS 1997). Motorboat wakes may also be causing shoreline erosion, thereby increasing sediment loads that could adversely affect mussels. There has also been considerable wading and swimming activity in the vicinity of the mussel beds where both species are known to occur; people have been observed collecting mussels at some beach sites and indiscriminate collections may have included winged mapleleafs at some locations (Whiting 2000). Native mussels could also be illegally collected for personal use, including mussel bait.

Navigation Channel Maintenancetc \l4 "Navigation Channel Maintenance
The U.S. Army Corps of Engineers (Corps) holds two overlapping authorities for dredging on the St. Croix River. The Corps is authorized to maintain a 3-foot navigation channel on the St. Croix River from Taylors Falls, WI to the Mississippi River. The Corps has not dredged the river between Taylors Falls and the Arcola sandbar since about 1915 (USDI-NPS et al. 2000). As a result, prevailing shallow water conditions at the Arcola Sandbar limit most motorboat use to downstream of the sandbar. The Corps is also authorized to maintain a 9-foot navigation channel from Stillwater, MN to the Mississippi River. Under this authority, historic dredging has occurred at three locations in the St. Croix downstream of Stillwater. Dredging may only be proposed at Kinnickinnic Narrows over the next 40 years, according to the Upper Mississippi River Channel Maintenance Management Plan (USACE 1997 cited in USDI-NPS 2000). 

Effects of the Actiontc \l2 "Effects of the Action
In this analysis, we mostly update the effects analysis contained in the June 8, 2000 biological opinion. The updates are based on the finding that zebra mussels are reproducing in the St. Croix River (i.e., a significant change in the environmental baseline) and changes in the proposed action (i.e., NPS(s proposed adoption of the 2001 Zebra Mussel Task Force Action Plan). We will not address the effects of authorizing relocation of transportation corridors or expansion/relocation of submarine crossings because those will have to undergo Section 7 consultation when they are actually proposed for implementation. In addition, we do not here address components of the action (e.g., camping within the Riverway) whose effects or descriptions have not changed from those analyzed in the original biological opinion.

To better understand the analysis below, it is important to understand the spatial relationships among the Federal Zone, the proposed navigation closure, and the primary locations of the two mussel species. The Federal Zone/State Zone boundary is at SCRM 25 and the proposed closure to upstream navigation would be at SCRM 28.5 (approximately halfway between the Federal/State Zone boundary and the St. Croix Islands Wildlife Area, Fig. 1). Winged mapleleaf mussels currently occur only between St. Croix Falls, WI and Osceola, WI (i.e., approximately SCRM 52 to SCRM 44). The distribution of the winged mapleleaf roughly corresponds to the furthest upstream concentration of Higgins( eye (i.e., the Franconia population). Winged mapleleaf and the Franconia population of Higgins( eye, therefore, occur upstream of the closure, in the Federal Zone of the St. Croix River. Below the closure, in the State Zone, are the two lowermost populations of Higgins( eye ( Hudson and Prescott. The Hudson population (essential habitat area) is approximately between SCRM 16 and SCRM 18. The Prescott population of Higgins( eye is at the mouth of the St. Croix River, where it joins the Mississippi River. 

Higgins( eyetc \l3 "Higgins eye
Whether and how severely zebra mussels will affect Higgins( eye and winged mapleleaf in the St. Croix River depends on whether and how densely veligers settle in habitats occupied by these two species. As stated above, there are three distinct populations of Higgins( eye in the river ( Franconia, Hudson, and Prescott. 

Franconia Populationtc \l4 "Franconia Population
Relative to zebra mussels, this action would affect the Franconia population (approx. SCRM 47.5, Hornbach et al. 1995b) if it indirectly led or significantly contributed to the establishment of an upstream, reproducing population of zebra mussels. Zebra mussels could become established upstream of this population in the St. Croix River or in one or more of the lakes in the St. Croix River watershed. Establishment of zebra mussels upstream of SCRM 47.5 or in lakes upstream of this point in the watershed would require (1) transport by boats traveling on the river upstream from infested waters, (2) overland transport by humans (e.g., in or on trailered boats, bait buckets, etc.), or (3) transport by highly mobile animals (e.g., waterfowl). 

The closure to upstream navigation at SCRM 28.5 will greatly reduce the likelihood of upstream transport of zebra mussels attached to recreational boats, thus greatly limiting potential effects to Higgins( eye in the Franconia population. The Franconia population is approximately 25 River miles upstream of the furthest upstream documented occurrence of zebra mussels (SCRM 23.5). The probability that zebra mussels will become established upstream of the Franconia population as a result of instream transport of zebra mussels is, roughly, a product of the number of boats that will pass SCRM 28.5 going upstream that travel at least 19 River miles to reach the Higgins eye population and the probability that those boats are carrying zebra mussels. Each year, a few boats may travel upstream of this point because NPS will likely not staff the closure during every hour of the navigable season. In addition, boats (e.g., law enforcement craft) may be allowed to pass to address emergencies on the river. An estimate of the number of boats that are likely to carry zebra mussels upstream past SCRM 28.5 to SCRM 47.5 (i.e., the approximate location of the Higgins( eye population) would be based on: (1) the number of boats that will pass the closure point each year and travel upstream to or above SCRM 47.5; (2) the proportion of these boats that will have zebra mussels attached; and, (3) the likelihood that zebra mussels attached to these boats will fall off at or above SCRM 47.5. The combination of the navigation closure and enforcement of the prohibition against having zebra mussels on boats above SCRM 25.4 will likely significantly reduce (1) and (2). In addition, it would likely take multiple incidents of zebra mussel transport to allow for the establishment of a reproducing population and veligers from such a population would likely be transported many miles downstream.

Based on this analysis the likelihood of upstream transport of zebra mussels leading to adverse effects to Higgins( eye at Franconia as a result of this action appears small. This likelihood would be minimized, however, by (1) maximizing the number of hours that the closure point is staffed (i.e., actually closed) during the navigable season, (2) minimizing the number of authorized boats traveling past the closure point (i.e., assuming that these points may have zebra mussels attached and would travel to SCRM 47.5), and (3) minimizing the proportion of boats in the river that have zebra mussels attached. 

For a discussion of the potential influence of NPS boat launches on the distribution of zebra mussels in the Federal Zone, see the analysis of effects to winged mapleleaf below. 

Hudson Populationtc \l4 "Hudson Population
Potential effects of this action to the Higgins( eye population at Hudson are difficult to assess because we cannot currently predict the potential spatial distribution of zebra mussels in the St. Croix River. The most important concern is the potential for establishment of additional source populations of zebra mussels at locations where veliger dispersal distances would deposit significant numbers of veligers in the Hudson Higgins( eye essential habitat. Larval zebra mussels (veligers) are evidently settling on the left bank of the St. Croix River, across from the lower end of the Hudson population. The densities of veligers found there in 2000 ((0.05/m2), however, suggest a minor source population that is different from the source of the veligers that are settling in significant numbers in the lower 6-7 miles of the St. Croix River (R. Benjamin, pers. comm. 2001). Only adult zebra mussels, but evidently not veligers, have been found in the habitat occupied by the Hudson Higgins( eye population. Therefore, it appears that there is no source population that is currently posing a significant threat to the Hudson population.  

The action will not preclude transport of zebra mussels by recreational boats in the St. Croix River between the Mississippi River and the navigation closure (SCRM 28.5). NPS will enforce the prohibition against having zebra mussels on watercraft upstream of SCRM 25.4, but will place the navigation closure at SCRM 28.5, instead of placing it at the Federal Zone/State Zone boundary, where their jurisdiction begins. (During informal consultation, the Service agreed with NPS that SCRM 28.5 is the most feasible location for the navigation closure because the river widens significantly downstream of this point and neither winged mapleleaf nor Higgins( eye are known to occur between SCRM 28.5 and the Federal Zone/State Zone boundary. Nevertheless, we must assess the biological effects of that discretionary decision here.) Although both states and NPS will enforce the States( prohibitions against having zebra mussels on boats in the Federal Zone, some proportion of boats will likely carry zebra mussels into the Federal Zone from the State Zone because resources will likely be insufficient to check and clean every boat. Of the 1919 dry-docked boats checked by inspectors in October 2000 between Stillwater and Afton, 116 (6%) had zebra mussels attached. Therefore, we assume that approximately 6% of the boats traveling upstream of SCRM 25.4 to SCRM 28.5 will have zebra mussels attached, given the current status and distribution of zebra mussels in the St. Croix River.

The risk posed by the proposed action to the Hudson population depends on (a) the likelihood of zebra mussels establishing a source population in the Federal Zone as a result of transport by boats and (b) the veliger dispersal distances from the Federal Zone. Data collection and analysis are needed to assess both of these factors. Transport of veligers is likely to be relatively rapid below the closure in the Federal Zone due to the lack of impounded water.

Prescott Populationtc \l4 "Prescott Population
The Prescott Population of Higgins( eye is clearly most at risk among the three populations to infestation by zebra mussels. As mentioned above, veligers are evidently settling in significant numbers in the St. Croix River from approximately SCRM 6 near Kinnickinnic Narrows to the mouth of the river at Prescott, the location of the Higgins( eye population. In 2000, divers found densities of zebra mussels >100/m2 within the habitat occupied by this Higgins( eye population. If a significant population of zebra mussels becomes established between SCRM 7 and Prescott, as is indicated by 2000 monitoring data, this population could be severely affected, depending on the densities reached by zebra mussels here. Additional transport of zebra mussels by boats coming from the Mississippi River, especially from Lake Pepin, could also contribute to increased populations of adult zebra mussels upstream. NPS, however, only has jurisdiction over the Federal Zone, which begins at SCRM 25.4. Therefore, the proposed Federal action would only contribute to increase boat traffic from the Mississippi River into the St. Croix River if the proposed management of the Federal zone significantly affects the number of boats traveling from the Mississippi River into the St. Croix River. 

Winged Mapleleaf Musseltc \l3 "Winged Mapleleaf Mussel
The proposed action is unlikely to have severe effects on winged mapleleaf in the St. Croix River. This action would severely effect winged mapleleaf in the St. Croix River if it significantly contributed to the establishment of a source population of zebra mussels between SCRM 44 and SCRM 52 whose veligers also settled within this reach. The likelihood of this, however, seems low because, in part, veligers would likely be transported many miles downstream before they became capable of settling. In addition, we do not anticipate that this action will significantly increase the rate of zebra mussel transport into this river reach. 

There are two ways in which this action could conceivably contribute to the establishment of a source population of zebra mussels between SCRM 44 and SCRM 52 -- operation of NPS boat launches and allowing upstream navigation from SCRM 25.4 to 28.5 (i.e., between the State Zone and the upstream navigation closure). NPS solely or jointly manages two public boat launches in the St. Croix River between St. Croix Falls and SCRM 28.5; both are upstream of the navigation closure and zebra mussel-infested reach -- the Osceola Public Access is at SCRM 44.4 and the Marine Ferry Landing is at SCRM 34.6. There are also seven launches managed by state or local authorities above the Boomsite Marina (i.e., above SCRM 25.4 - the upper extent of the portion of the river declared to be infested by zebra mussels by the Minnesota DNR).

We cannot predict the actual probability that operating these boat launches will lead to a zebra mussel infestation sufficient to harm winged mapleleaf at the individual or population level, but it is clear that the probability would increase with (a) the number of boats launched at these sites and (b) the proportion of those boats carrying live zebra mussels that are launched without having them removed. Technicians check at least some of the boats that are launched from these sites and have not, thus far, found zebra mussels on any of these boats. In 2000, 212 boats were checked during 140 staff hours and no zebra mussels were found.

The water use zones proposed by the managing agencies for the Federal zone are designed to maintain the current intensity (i.e., noise and speed) of boating activity, but will prohibit upstream navigation at SCRM 28.5. NPS could prohibit upstream navigation at the beginning of the Federal Zone (SCRM 25.4). Allowing navigation from the beginning of the Federal Zone to SCRM 28.5 will likely increase the likelihood that zebra mussels will become established in this reach. Indirect effects of this to winged mapleleaf are likely minimal, however, because this would still only facilitate transport of zebra mussels to within approximately 15 river miles of habitat occupied by winged mapleleaf. 

In summary, the action may increase the likelihood that zebra mussels will be introduced into the St. Croix River above their current distribution (RM 23.5), but the resulting marginal increase in this likelihood may be low and the chance that such an introduction would lead to harm to winged mapleleaf is even lower. NPS has complete jurisdiction over one of the nine boat launches above the infested reach in the action area and partial jurisdiction over another (see above). Moreover, NPS sets water use zones in this portion of the Riverway that likely determine the number of boats that are launched in this reach. Even if zebra mussels are introduced to this portion of the river, they would only be likely to significantly affect winged mapleleaf if they were to establish a reproducing population whose veligers would settle into habitat that winged mapleleaf currently occupies or is likely to occupy. That would likely require introduction to the St. Croix River or lakes upstream of St. Croix Falls, outside of the action area. 

Cumulative Effectstc \l2 "Cumulative Effects
Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably certain to occur in the action area considered in this biological opinion. Future Federal actions that are unrelated to the proposed action are not considered in this section because they require separate consultation pursuant to section 7 of the Act.

The effects of State actions in the action area are likely to both positively and adversely affect the listed mussel species. Although the Plan is a cooperative plan amongst the states and NPS, we construe the management of the lower 25.4 miles of the St. Croix River, the (State Zone(, as an action administered by the two states. The number and size of boats is and will be greater in this area due to the width of the river and the Water Use designation in the Plan of (Active Social Recreation(, which will allow for (large numbers( of mostly motorized watercraft. Large boats carrying zebra mussels from the Mississippi River will likely continue to occur in this reach on a fairly frequent basis as long as zebra mussel populations remain high in Lake Pepin. It is thought that relatively large recreational boats that travel between Lake Pepin and the St. Croix River are the primary source of zebra mussels. 

The states are, in various ways, working to prevent the spread of zebra mussels. Minnesota prohibits the overland transport of zebra mussels, but there is no rule or statute against such transport in Wisconsin. Both states are also staffing boat launches in the action area where Department of Natural Resources staff educate boaters and other public about preventing the spread of zebra mussels.

The general consensus among biologists and managers indicates that the actions of the states and NPS has slowed the establishment of zebra mussels in the St. Croix River, but has obviously not prevented this establishment. We expect that the result of the combined state and federal actions will be to continue to minimize the rate of spread of zebra mussels in the St. Croix River, but that eventually, barring unforeseen developments (e.g., new control technologies), zebra mussels may continue to expand in the river. 

Local and private actions that are likely to affect the dynamics of zebra mussels in the St. Croix River include boating, operation of boat docks, operation of boat launches, and dumping of water from bait buckets, live wells, and bilges. Travel of individual boats between waters that contain zebra mussels, especially waters with relatively high densities of zebra mussels (e.g., Pool 4 of the Mississippi River or the St. Croix River below SCRM 7), and portions of the St. Croix River with no (downstream of SCRM 23.5) or low (SCRM 7-23.5) densities of zebra mussels is most likely to adversely affect the listed mussel species. Moreover, large boats (e.g., cabin cruisers) with horizontal surfaces (e.g., trim tabs) likely transport a disproportionate number of zebra mussels. Boat docks may be a significant location at which live zebra mussels drop off boats. In addition, zebra mussels attach to boat docks. There are approximately 17 marinas or docks and 15 boat launches operating in the Riverway (Minnesota Department of Natural Resources 1994). There is no indication that current use will subside, and thus, these actions will continue to facilitate zebra mussel movement throughout  the St. Croix River.

Conclusiontc \l2 "Conclusion
After reviewing the current status of winged mapleleaf and Higgins( eye, the environmental baseline for the action area and range of the species, the effects of the proposed action and the cumulative effects, it is the Service's biological opinion that the action, as proposed, is not likely to jeopardize the continued existence and recovery of winged mapleleaf and Higgins( eye.  No critical habitat has been designated for these species, therefore, none will be affected. 

Higgins( eyetc \l3 "Higgins eye
As stated above, there are three significant populations of Higgins( eye in the action area. Each is important for the continued survival and recovery of the species, especially in light of the decline of Higgins( eye populations in the Mississippi River; the Hudson population seems especially important (see below). The current threat of zebra mussels appears to vary among the three populations. Significant numbers of veligers began settling into the Prescott population in 2000, but young-of-the-year zebra mussels have not yet been detected within the Hudson population. The current distribution of zebra mussels appears to pose relatively little threat to the Franconia population. 

To reiterate a key point mentioned above, our understanding of zebra mussel dynamics and impacts to native mussels in North American lotic systems indicates that zebra mussels profoundly impact populations of native mussels where the rate of veliger settlement is significant -- that is, at some distance downstream of source populations. Veligers evidently require at least one week of post-fertilization development to reach a size at which they are capable of settling. Therefore, the expected minimum veliger dispersal distances for zebra mussels in the St. Croix River is crucial for predicting the impacts of reproducing populations of adult zebra mussels in the river. (For this discussion, we will assume that zebra mussels are capable of significant reproduction when they occur in densities >0.1/m2. We acknowledge that this figure may be low ( it has, however, not been empirically demonstrated and may be this low or even lower in sparse, but contiguous populations of zebra mussels due to the large number of eggs and sperm released by each individual. The areal extent of such populations is likely also an important factor contributing to their impact on native mussels. For example, a small, but dense population of zebra mussels may be a less significant source of veligers than a sparse, but widespread population.)

In 2000, veligers were evidently settling into the portion of the St. Croix River occupied by the Prescott population, raising concern for the status of this population. The location of the source of these zebra mussel veligers is unknown, but is evidently downstream of SCRM 23.5. The Federal action will have little or no effects on activities downstream of SCRM 25.4 and, therefore, on the dynamics of the currently established source population (or populations). The proposed Federal action could further threaten this population if it facilitated the establishment of source populations in the Federal Zone, but the resulting marginal increase in threat to this population may not be significant. Moreover, we do not anticipate that the proposed action will lead to the establishment of source populations in the Federal Zone. Although there is significant concern among state and federal biologists regarding the fate of the Prescott population, the imminency and magnitude of the threat posed by zebra mussels is not yet sufficient to warrant translocation of Higgins( eye to areas free of zebra mussels. NPS and the Service will continue to cooperate with the states and other Federal agencies (e.g., the U.S. Army Corps of Engineers) to closely monitor the potential impacts of zebra mussels on the Prescott population of Higgins( eye. 

The fate of the Hudson population of Higgins( eye may be crucial to the survival of the species and, therefore, deserves special attention in this analysis. This population is currently very important for three main reasons: it may currently be the largest population of this species; it has evidently not yet been detrimentally affected by zebra mussels; and, it may be vulnerable to zebra mussels depending on the future population dynamics of zebra mussels in the St. Croix River. Although the location of the source populations in the St. Croix River are unknown, they are likely too far downstream to affect the Hudson population, because significant settling of veligers has thus far only been observed >10 miles downstream of this Higgins( eye population.

Upon the recommendation of the St. Croix Zebra Mussel Task Force, NPS will block upstream navigation except in the lower three miles of the Federal Zone. In addition, NPS proposes to use other means to limit transport of zebra mussels on boats within the three miles (SCRM 25.4-28.5) that will remain open to upstream boat traffic. The proposed Federal action is not likely to significantly increase the likelihood that the Hudson population will become infested by zebra mussels. In general, drift of veligers between the closure (SCRM 28.5) and the State Zone (SCRM 25.4) would be relatively rapid. Drift would slow markedly at the beginning of the State Zone where the river becomes much more lacustrine. This marked slowing of current velocities downstream of SCRM 25.4 is likely the crucial factor that risks the development of veligers to the stage at which they are capable of settling before they have reached the Mississippi River. Therefore, we find that the risk that zebra mussels pose to the Hudson population of Higgins( eye likely depends on the eventual expansion of zebra mussels throughout the relatively lacustrine portion of the St. Croix River and whether the structure and flow of the St. Croix River in this reach would result in significant settling of veligers in the Hudson essential habitat area. 

The likelihood that this action will significantly affect the Franconia population of Higgins( eye is low and is likely dependent on overland transport of zebra mussels outside of the action area. As stated above, this action could facilitate transport of zebra mussels throughout the Federal Zone, although it is unclear whether that transport is likely to lead to establishment of zebra mussel populations. Assuming that establishment of an upstream source population is necessary for significant effects on local populations of unionids, zebra mussels would likely have to become established upstream of St. Croix Falls to severely affect the Franconia population. Some zebra mussels could be transported on boats that somehow get by the closure at SCRM 28.5, but their upstream navigation could only continue to St. Croix Falls at SCRM 52. The worst case scenario that could arise from such transport ( the establishment of a source population just below the Falls ( is unlikely to lead to severe impacts to the Franconia population. It would require the transport of a significant number of zebra mussels all the way to St. Croix Falls, their establishment there as a breeding population, and the subsequent settling of veligers within approximately 4 miles of the source population. The likelihood of each of these seems small. For comparison, Stoeckel et al. (1997) found that most veligers probably traveled a minimum of 304.6 km (189 miles) before settling in the Illinois River at an estimated flow velocity of 0.2 m/s (0.7 ft/s). 

Winged Mapleleaftc \l3 "Winged Mapleleaf
Although we anticipate that this action could incidentally take winged mapleleaf (see Incidental Take Statement), we do not anticipate that zebra mussels will become established at densities sufficient to appreciably diminish the likelihood of survival and recovery of the species. The state of our current knowledge regarding the dynamics of zebra mussels in North American streams and rivers indicates that significant populations of zebra mussels are only established and maintained downstream of relatively large populations of reproducing adults. We do not anticipate that the proposed action will lead to the establishment of reproducing populations of zebra mussels upstream of the current distribution of winged mapleleaf. 

The effects of this action on the continued survival and recovery of winged mapleleaf are similar to the potential effects on the survival of the Franconia population of Higgins( eye. This population and the sole remaining population of winged mapleleaf occupy approximately the same reach of the St. Croix River. Significant settling of zebra mussel veligers in this area would clearly jeopardize the continued existence of winged mapleleaf. This would depend on the establishment of a population of adult zebra mussels whose veliger dispersal distance would place them in this reach when they became capable of settling. As stated above, this would likely require overland transport of zebra mussels to the St. Croix River upstream of St. Croix Falls or to lakes upstream of this point. The likelihood of such overland transport leading to establishment of upstream populations of zebra mussels is likely low at this time, assuming that both states will continue to carry out boat checks and effective public education throughout the Riverway. 

Incidental Take Statementtc \l1 "Incidental Take Statement
Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of endangered and threatened species, respectively, without special exemption. Take is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any such conduct. Harm is further defined by FWS to include significant habitat modification or degradation that results in death or injury to listed species by significantly impairing essential behavioral patterns, including breeding, feeding, or sheltering. Harass is defined by FWS as intentional or negligent actions that create the likelihood of injury to listed species to such an extent as to significantly disrupt normal behavior patterns which include, but are not limited to, breeding, feeding or sheltering. Incidental take is defined as take that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity. Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to and not intended as part of the agency action is not considered to be prohibited taking under the Act provided that such taking is in compliance with the terms and conditions of this Incidental Take Statement.

The measures described below are non-discretionary, and must be undertaken by NPS so that they become binding conditions of any grant or permit issued to any applicant or permittee, as appropriate, for the exemption in section 7(o)(2) to apply. NPS has a continuing duty to regulate the activity covered by this incidental take statement. If NPS (1) fails to assume and implement the terms and conditions or (2), where appropriate, fails to require any applicant or permittee to adhere to the terms and conditions of the incidental take statement through enforceable terms that are added to any permit or grant document, the protective coverage of section 7(o)(2) may lapse. To monitor the impact of incidental take, NPS must report the progress of the action and its impact on the species to the Service as specified in the incidental take statement.

Amount or Extent of Taketc \l2 "Amount or Extent of Take
We anticipate that take of Higgins( eye will occur as a result of the transport of zebra mussels by recreational boats within the Federal Zone. We anticipate that take may not be detected due to the areal extent and low densities of Higgins( eye in the St. Croix River and that take may occur within the Hudson or Prescott populations or outside of these populations. (Although distinct populations of Higgins( eye are identified in the attached biological opinion, Higgins( eye also occur in much lower densities in the St. Croix River outside of these populations.) We do not anticipate that this action will result in (a) detection of greater than 1 young-of-the-year zebra mussel/m2 within the Hudson population, (b) the detection of zebra mussels above SCRM 28.5 on artificial (including boats) or natural substrate, or (c) reproducing populations of zebra mussels downstream of SCRM 28.5 in the Federal Zone. Although several factors likely affect the minimum density at which zebra mussels are able to effectively reproduce, we assume, for the purposes of implementing this incidental take statement, that zebra mussels are capable of effective reproduction at densities of 0.1/m2.

The action could also indirectly lead to take of Higgins( eye and winged mapleleaf by facilitating recreational activities, including boating, throughout the Federal Zone. Recreational boats could increase shoreline erosion thus increasing sediments in the water; waders and swimmers could unknowingly collect or otherwise take either winged mapleleaf or Higgins( eye; and, poachers could adversely affect winged mapleleaf and Higgins( eye.

Effect of the Taketc \l2 "Effect of the Take
In the accompanying biological opinion, the Service determined that this level of anticipated take is not likely to result in jeopardy to the species or destruction or adverse modification of critical habitat. Despite zebra mussel occurrence in the St. Croix we expect that effects will occur sporadically to individuals of each listed species, but that population-level effects will not result from the Federal action, either solely or in combination with the cumulative effects. 

Reasonable and Prudent Measurestc \l2 "Reasonable and Prudent Measures
The measures described below are non-discretionary, and must be implemented by the agency for the exemption in Section 7(o)(2) to apply. The NPS has a continuing duty to implement the activity covered by this incidental take statement. If the NPS fails to adhere to the terms and conditions of the incidental take statement, the protective coverage of Section 7(o)(2) may lapse.

The Service believes the following reasonable and prudent measures are necessary and appropriate to minimize impacts of incidental take of winged mapleleaf mussel and Higgins( eye pearlymussel. These reasonable and prudent measures supersede those included in the June 8, 2000 biological opinion.

1. Implement feasible actions that are likely to reduce the further spread of zebra mussels in the St. Croix River.

2. Monitor the distribution of zebra mussels in the Federal Zone of the St. Croix River and support the monitoring of zebra mussels in the State Zone.

3. Support the development of an action plan by the U.S. Army Corps of Engineers to monitor and control the abundance and distribution of zebra mussels on the St. Croix River.

4. Take actions to reduce the impacts of recreational and tour boats, swimmers and waders on mussels in the vicinity of Wisconsin and Minnesota Interstate Parks.

Terms and Conditionstc \l2 "Terms and Conditions
To be exempt from the prohibitions of Section 9 of the Act, the NPS must comply with the following terms and conditions that implement the reasonable and prudent measures described above and outline required reporting/monitoring requirements. These terms and conditions are non-discretionary. The Reasonable and Prudent Measures are restated below with their implementing terms and conditions. 

5. Implement feasible actions that are likely to reduce the further spread of zebra mussels in the St. Croix River.

5. Provide an annual report to the Service, no later than January 31, that describes enforcement of the prohibition against having zebra mussels in or on boats in the Federal Zone. This report shall at least contain the following information: 

5. The number of boats checked.

5. The number of boats with zebra mussels attached and the number of these boaters that received citations.

5. Provide an annual report to the Service, no later than January 31, that describes the implementation of the closure at SCRM 28.5. This report shall at least contain the following information: 

5. The number of boats stopped at the closure. 

5. The dates and hours during which the closure was staffed by NPS or cooperators. 

5. The number of boats allowed to pass upstream of the closure (e.g., law enforcement boats), if any, whether these boats were checked for zebra mussels, and the number of these boats with zebra mussels attached. 

5. Prepare a plan to ensure that tour boats do not transport zebra mussels into the Federal Zone of the St. Croix River. Submit this plan to the Service no later than May 15, 2001. 

6. Monitor the distribution of zebra mussels in the Federal Zone of the St. Croix River and support the monitoring of zebra mussels in the State Zone.

6. Prepare a plan, for approval by the Service, to monitor the occurrence and abundance of zebra mussels in the Federal Zone of the St. Croix River. Deliver this plan to the Service no later than June 1, 2001. 

6. Assist in state efforts to monitor the densities and occurrence of zebra mussels within the Hudson essential habitat area.

6. Report these survey and monitoring results annually to the Service, no later than January 31.

7. Support the development of an action plan by the U.S. Army Corps of Engineers to monitor and control the abundance and distribution of zebra mussels on the St. Croix River. 

7. An action plan being developed by the Corps will include monitoring and controlling the abundance and distribution of zebra mussels on the St. Croix River.  The action plan will be provided to the NPS by the Service.  In developing and implementing the feasible provisions of a plan to protect live winged mapleleaf and Higgins( eye individuals from zebra mussels in the St. Croix River, the Corps will involve the NPS to determine the most efficient and cost effective combination of methods and measures.

8. Take actions to reduce the impacts of recreational and tour boats, swimmers and waders on mussels in the vicinity of Wisconsin and Minnesota Interstate Parks.

8. Cooperate with tour boat operators and with the operators of the St. Croix Falls Dam to ensure that tour boats do not come into contact with the river substrate at any time.

8. NPS shall post all public access sites to inform the public about the presence of winged mapleleaf and Higgins( eye in the states( respective Interstate Parks and provide literature to reduce the adverse effects of swimming, wading, and boating on winged mapleleaf and Higgins( eye.

8. NPS shall develop a plan to monitor these activities within the Federal Zone where they are likely to effect either mussel species. NPS shall deliver this plan to the Service no later than July 1, 2001 and shall report annually on the implementation of this plan no later than January 31. 

The Service believes that winged mapleleaf mussels and Higgins( eye pearlymussels will be incidentally taken throughout the Riverway as a result of the proposed action. The reasonable and prudent measures, with their implementing terms and conditions, are designed to minimize the impact of incidental take that might otherwise result from the proposed action. As stated above, take will be difficult to monitor and is likely to go undetected. The incidental take that we anticipate as a result of the proposed action would be exceeded if any of the following occur: (a) detection of greater than 1 young-of-the-year zebra mussel/m2 within the Hudson population, (b) the detection of zebra mussels above SCRM 28.5 on artificial (including boats) or natural substrate, or (c) reproducing ((i.e., 0.1/m2) populations of zebra mussels downstream of SCRM 28.5 in the Federal Zone. If, during the course of the action, this level of incidental take is exceeded, such incidental take represents new information requiring reinitiation of consultation and review of the reasonable and prudent measures provided. The Federal agency must immediately provide an explanation of the causes of the taking and review with the Service the need for possible modification of the reasonable and prudent measures.

Conservation Recommendationstc \l1 "Conservation Recommendations
Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the purposes of the Act by carrying out conservation programs for the benefit of endangered and threatened species.  Conservation recommendations are activities to be conducted at your agency's discretion.  They are designed to minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to help implement recovery plans, or to develop information.

1. Implement public outreach efforts, in coordination with the Service and other resource agencies, as a means to disseminate information on life history and distribution of zebra mussels, ecological importance of native mussels including winged mapleleaf and Higgins( eye, control measures to limit the spread of zebra mussels into and within the St. Croix River and tributaries, and status of mussel conservation efforts.

2. Cooperate with other State and Federal agencies to collect and analyze data (e.g., hydrologic data) to predict zebra mussel dynamics in the St. Croix River. Such analysis could help, for example, to reveal locations at which reproducing populations of zebra mussels would affect the Hudson population of Higgins( eye. 

3. Implement actions to ensure that zebra mussels are not introduced into the St. Croix River upstream of St. Croix Falls. 

4. Cooperate with the States on a plan to prevent the establishment of zebra mussels in lakes within the St. Croix River watershed. 

5. Investigate the potential benefits and feasability of requiring the use of anti-fouling paints on boats and boat parts that are likely to transport zebra mussels. 

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or benefitting listed species or their habitats, the Service requests notification of the implementation of any conservation recommendations.

Reinitiation Noticetc \l1 "Reinitiation Notice
This concludes formal consultation on the Draft Cooperative Management Plan, Environmental Impact Statement, Lower St. Croix National Scenic Riverway in the States of Minnesota and Wisconsin.  As provided in 50 CFR 402.16, reinitiation of formal consultation is required where discretionary Federal agency involvement or control over the action has been retained (or is authorized by law) and if (1) the amount or extent of incidental take (as minimized by the reasonable and prudent measure) is exceeded; (2) new information reveals effects of the agency action that may affect listed species or critical habitat in the manner or to an extent not considered in this opinion; (3) the agency action is subsequently modified in a manner that causes an effect to the listed species or critical habitat not considered in this opinion; or (4) a new species is listed or critical habitat designated that may be affected by the action.  In instances where the amount or extent of incidental take is exceeded, any operations causing such take must cease pending reinitiation.

Sincerely,

Russell D. Peterson

Field Supervisor

cc:
Elaine Rideout, National Park Service, Denver, CO

Anthony Andersen, National Park Service, St. Croix Falls, WI

Randy Thoreson, National Park Service, Stillwater, MN

Mike Madell, National Park Service, Madison, WI

Steve Johnson, Minnesota Department of Natural Resources, St. Paul, MN

Terry Moe, Wisconsin Department of Natural Resources, La Crosse, WI

Buck Malick, Minnesota Wisconsin Boundary Area Commission, Hudson, WI
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Appendix A. Management Actions Recommended for Implementation in 2001 as part of the Zebra Mussel Action Plan by the National Park Service (NPS), Minnesota Department of Natural Resources, and Wisconsin Department of Natural Resources (Wisconsin Department of Natural Resources) for preventing the further spread of zebra mussels within the St. Croix Rivertc \l1 "Appendix A. Management Actions Recommended for Implementation in 2001 as part of the Zebra Mussel Action Plan by the National Park Service (NPS), Minnesota Department of Natural Resources, and Wisconsin Department of Natural Resources (Wisconsin Department of Natural Resources) for preventing the further spread of zebra mussels within the St. Croix River
The Task Force recommends that the Lower St. Croix Management Commission implement the following enforcement, education, and related actions to prevent the further spread of zebra mussels to uninfested areas of the St. Croix River and spread from the St. Croix River into inland Minnesota and Wisconsin waters.  Some of these recommendations are currently part of the 2000 Zebra Mussel Action Plan and others have been added or revised based on the results of zebra mussel monitoring (dive monitoring, plate-sample monitoring, and veliger-tow sampling) during the past year.   Past monitoring has documented settlement of juvenile zebra mussels in the lower section of the St. Croix River below the Hudson Narrows (Karns 2000).

Administrative Actions:

6. The NPS should close the St. Croix River at or near the Arcola Sandbar (SCRM 29) to all upstream watercraft coming from downstream of the NPS closure with only permitted exceptions. 

7. Efforts should be made to address the use of raw infested surface water from the St. Croix River by retail bait shops and angler educational efforts should be expanded and  focused on the St. Croix River.

Enforcement Actions:

8. Both the Minnesota Department of Natural Resources and Wisconsin Department of Natural Resources should continue to inspect watercraft leaving and/or entering at St. Croix and Mississippi River public access sites in Minnesota and Wisconsin under existing regulations. 

9. The Wisconsin Department of Natural Resources should increase enforcement efforts upstream of SCRM 25.4 using the existing Wisconsin Statute 30.725.  The NPS, Minnesota Department of Natural Resources, and Wisconsin Department of Natural Resources should continue to enforce infested watercraft laws by finding zebra mussels on watercraft in noninfested waters of the St. Croix River and responding with appropriate orders and citations to achieve compliance.  The NPS has established threshold levels in their Integrated Pest Management Plan for zebra mussels and will use these levels to implement increased NPS actions in the federally managed zone above Stillwater.

10. The NPS, MNDNR and Wisconsin Department of Natural Resources should investigate and determine options, including but not limited to partnering with the 

marina community, to continue to have attached zebra mussels removed from boats in the infested waters of the river.

The Task Force recommends that the following legislative actions be implemented to prevent the further upstream spread of zebra mussels within the St. Croix River and from of the St. Croix River into inland waters:                   

1. The State of Wisconsin should amend Wisconsin Statute 30.725 relating to the placing and using boats and boating equipment, and placing boat trailers, with zebra mussels attached in the Lower St. Croix River. With the lower 25.4 river miles declared as infested, the Wisconsin Department of Natural Resources can no longer issue citations thus making the Statute ineffective in the infested zone.  The State of Wisconsin should also consider amended statutory approval, to promulgate rules similar to Minnesota Department of Natural Resources as it pertains to the transport of zebra mussels from infested to non-infested waters.

� Essential habitats are (Those localities where there is evidence that Higgins( eye is successfully reproducing. These habitats support populations that have the best chances for survival of the species( (USFWS 1983).


� Largely to facilitate efficient enforcement and management, the State of Minnesota has declared the St. Croix River infested by zebra mussels up to SCRM 25.4, the location of the St. Croix Boomsite Public Access, although zebra mussels have not yet been observed upstream of SCRM 23.5.
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