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summary

The Alaska District, U.S. Army Corps of Engineers and the Native Village of Eklutna (non-federal sponsor) are proposing to undertake an aquatic ecosystem restoration project on the Eklutna River in Anchorage, Alaska. The proposed project is authorized under Section 206 of the Water Resources Development Act of 1996, P.L. 104-303. Section 206 authorizes the restoration of degraded aquatic ecosystem structure, function, and dynamic processes to a less degraded, more natural condition. The purpose of the proposed project is to improve rearing habitat and passage for anadromous fish.

Diversion of most of the water from the watershed for other uses, extensive historical gravel mining within the river’s braid-plane, artificial constraints placed on the river at two highway bridges and one railroad crossing, and damage to within-stream and streamside habitat from human activities have combined to reduce the number and diversity of fish that can be supported by the river.

Several alternatives to improve rearing habitat and fish passage were considered including:  no action, removal of one or both of the existing dams, construction of a fish ladder, construction of a flume, and construction of an open channel.

This Environmental Restoration Report presents an evaluation of the measures considered and the alternatives  incorporates an environmental assessment (EA) supplementing the previous EA is integrated into this report.  The previous EA did not address the plan recommended in this report. The recommended plan is to construct an open channel with a culvert under the railroad line to improve fish passage. Work would include relocating utilities, constructing a pedestrian bridge over the new open channel, relocating a portion of the bike trail, and disposing of the excavated material in Westchester Lagoon to create an island for an additional nesting and resting area for waterfowl common to Westchester Lagoon.

The recommended plan maximizes ecological benefits and accomplishes the project purpose, while minimizing costs and negative environmental consequences. Work would (1) increase the number of adult salmon that are able to enter the stream; and (2) increase the survivability of juvenile out-migrating salmon. The proposed work would increase the habitat units (HU) for coho salmon from 385 HU to 17,508 HU. All necessary permits will be obtained to ensure the project complies with water quality standards and avoids any unnecessary impacts to fish and wildlife.

The total estimated project cost is $6,530,000. The Corps’ funding requirement is estimated at $4,245,000. The non-federal cost requirement is estimated at $2,285,000.

It is recommended that the project be constructed with Federal participation.
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glossary

bioaccumulation. The process by which organisms absorb chemicals or elements directly from their environment.
biota. Organisms that occupy an ecological niche or ecosystem.
evapotranspiration. Loss of water by evaporation from the soil and transpiration (passage of water through plant into atmosphere) from plants.

fecal coliform bacteria. Aerobic (needing oxygen) bacteria found in the colon or feces, often used as indicators of fecal contamination of water supplies.
herbaceous annuals. Refers to a plant that has a non-woody stem and which dies back at the end of the growing season. 

hummocky. Uneven.

hydrograph. A graph showing the stage, flow, velocity, or other property of water with respect to time.

hyperosmotic. Describes a cell or other membrane-bound object that has a higher concentration of solutes than its surroundings. For example, a cell that has a higher salt concentration than the salt concentration of the surrounding medium is hyperosmotic. Water is more likely to move into the cell through osmosis as a result. 

impervious areas. Not allowing or passage through of water.

in-situ. In the natural or original position.

interstitial spaces. Small, narrow spaces found in between grains of sand.

macroinvertebrates. An invertebrate animal (animal without a backbone) large enough to be seen without magnification.
morphology. The form and structure of an organism or part of an organism; the study of form and structure.
osmoregulation. The regulation of water potential in an organism. Over many years, different species have developed evolutionary adaptations in relation to their environment due to the fact that any organism will always ‘want’ to have an ideal water concentration in its cells.
riparian zone. Pertaining to the banks and other adjacent, terrestrial (as opposed to aquatic) environs of freshwater bodies, watercourses, and surface-emergent aquifers (e.g., springs, seeps, oases), whose imported waters provide soil moisture significantly in excess of that otherwise available through local precipitation.

riprap. Layer of large, durable materials (usually rocks; sometimes car bodies, broken concrete, etc.) used to protect a stream bank or lake shore from erosion; may also refer to the materials used.

shoofly. A temporary track laid on the ground or on cribwork at one side of a railroad line to permit trains to pass an obstruction in that line.

smoltification. Suite of physiological, morphological, biochemical and behavioral changes, including development of the silvery color of adults and a tolerance for seawater, that takes place in salmon as they prepare to migrate downstream and enter the sea.

spalling. Fragments removed from rock or concrete due to weathering.

thalweg. The line of deepest water within the low flow channel of a stream.

introduction: purpose and need for the action 

Problem Description

Chester Creek once supported strong returns and viable spawning habitat for coho salmon and Dolly Varden char. Although not documented, it is likely that pink salmon once spawned in Chester Creek. Urbanization, loss of streamside habitat, modification of spawning substrates, and most importantly, major obstructions to in-migration and out-migration access at the mouth of the creek have reduced Chester Creek salmon stocks almost to extinction. The problem can be divided into two areas: the fish passage at Westchester Lagoon and the restoration proposed for the remainder of the watershed. Figure 1 shows project locations identified on the creek. 

Fish Passage at Westchester Lagoon 

The Alaska Railroad originally crossed Chester Creek and its entire tidal estuary with a wooden trestle. See figure 2. This trestle was replaced with an earthen fill in 1934 and a shorter trestle over Chester Creek. Figure 3 shows the conditions in 1950 of the tidal estuary of Chester Creek. The City of Anchorage constructed a dam on Chester Creek in 1970–71 to create a recreation pond (Westchester Lagoon) near the mouth of Chester Creek. The dam was constructed 150 feet upstream of the Alaska Railroad Corporation (ARRC) track embankment within the intertidal marsh at the creek mouth. The outlet structure of the dam consisted of a concrete weir with two 7-foot-diameter outlet pipes. These pipes extended to the ARRC right-of-way. A fish ladder was constructed along with the weir in an attempt to maintain salmon access to the creek. The ladder is a 6-foot-diameter corrugated metal pipe (CMP) connecting the outlet structure to the lake. The slope of this culvert is 10 percent and it is largely ineffective. In 1972 the ARRC replaced the trestle over Chester Creek with two 7-foot-diameter culverts under the railroad embankment. These culverts connected to the two dam outlet culverts and the creek channel between the dam and the railroad embankment was filled. Figures 4 and 5 show the concrete weir lagoon outlet and the outlet culverts that go under the railroad embankment 

In 1972 the Anchorage Water and Wastewater Utility (AWWU) constructed a 30-inch-diameter force main sewer across the creek downstream of the railroad. To reduce construction costs the culverts under the railroad were extended and the force main was placed above the culverts. In 1976 a petroleum pipeline (now owned by Tesoro Alaska Petroleum Company) also was constructed in the fill over the culverts. A second 42-inch-diameter force main was constructed in 1984 by AWWU in the fill, and in 1998, a second petroleum pipeline (owned by Anchorage Fueling and Service Company (AFSC) was constructed. All four pipelines are buried in the fill over the creek culverts. AWWU also has a gravity sewer line west of the railroad embankment and west of the end of the creek culverts. An aerial view of the present conditions at Westchester Lagoon is shown in figure 6.

1.0
INTRODUCTION: PURPOSE AND NEED FOR THE ACTION
Development within the Eklutna River watershed has degraded the functionality of the river’s ecosystem.  Water has been diverted from the system for other uses and flow during floods is constrained by railroad and highway bridges.  A development-induced alluvial deposit continues to grow and degrade the ecosystem habitat between the Glenn Highway and Alaska railroad bridges. Additionally, aggregate mining of the alluvial deposit continues at a 117 acre borrow pit adjacent to the river.  Problems for salmon within the degraded ecosystem can be characterized as problems associated with: 1) channel morphology that results in stranding of adults and juveniles; 2) limited summer rearing habitat: 3) limited winter rearing habitat; and 4) continued damage to the existing habitat by human incursion.  Spawning habitat does not appear to be limited in area, but salmon production may be limited by glacial silt embedded in some spawning gravel.

The reach of Eklutna River between the Alaska Railroad Bridge and the Glenn Highway Bridges accumulates sediment over time.  The accumulated sediment causes the river to braid into several channels with varying discharge.  These small, braided channels change course within and between open water periods.  Some of these channels dewater as they flow downstream.  Conversely, when viewed from the downstream end of the reach, some of the channels braid into small and often impassable branches as you move upstream.  These small, shallow braided channels pictured in figure 3 often run through heavily wooded areas that can dewater, strand fish, and make passage for salmon difficult or impossible. In addition to excessive sediment accumulation conditions between the bridges, the channel appears to be starved of smaller gravel and sediment for several hundred yards downstream of that reach.
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Figure 3. Errant channels of the Eklutna River flowing downstream into heavily wooded areas between the Glenn Highway and the Alaska Railroad bridges.

The freshwater survival of juvenile Chinook and Coho salmon in Eklutna River system is currently limited by a lack of quality rearing habitat.  Both Chinook and coho salmon fry require low velocity side or off channel habitat during their early life history.  Coho juveniles continue to thrive in this type of habitat while Chinook juveniles typically seek areas of higher velocity as they grow in size.  Ideal summer rearing habitat for both species during their early life histories as fry would be relatively shallow, low velocity habitat that is connected to the main channel and does not dewater. Ideal summer rearing habitat would promote moderate water temperatures that in turn promotes an abundance of copepods and aquatic insect larvae while stimulating the feeding responses of the juvenile salmon and especially juvenile coho salmon.  This ideal rearing habitat would include emergent vegetation or large woody debris around its margins for cover and insect productivity.
Winter incubation and rearing conditions in the Eklutna River can be extremely harsh.  Yet juvenile Chinook and particularly coho salmon seem to survive these conditions in relative abundance. The winter survival strategy of juvenile Chinook and coho salmon overwintering in the degraded river is uncertain.  The peripheral ponds occupied by an abundance of anadromous stickleback during summer go dry during winter if they are connected to groundwater or freeze to the bottom or become anaerobic if they are perched on a shallow layer of impervious silt. The stickleback leave these ponds in late fall and the likelihood of juvenile Chinook or coho salmon surviving overwinter in them is almost nonexistent. 

The groundwater table within the alluvial deposit is well below the river bed during summer and winter.  Some perched sections of the Eklutna River, downstream of the canyon, remain wetted during winter, while others appear to go dry under a thick layer of ice.  Some sections downstream of the railroad bridge are gravel starved and dominated by large cobble where water flows interstitially during winter.  Small Dolly Varden can overwinter among the unfrozen interstitial spaces deep between cobbles and some overwintering Eklutna River juvenile Chinook and coho salmon may have adapted to this winter survival strategy.

Overwintering within the braided area between the highway bridges and the railroad bridge is extremely unlikely.  Water in this area is spread thin and is subject to extreme overflow icing during winter.   

No winter surveys have been conducted in the canyon after freeze up and little is known about overwintering conditions and the potential of suitable overwintering habitat within this reach.  The riverbed between the canyon mouth and Thunderbird Creek is composed of shallow riffles and runs.  During normal summer flow, the average depth in this reach appears to be around 12 inches and there are no known deep holes or substrate conditions that are likely to provide quality overwintering habitat.
Summary:  A summary of the potential ecosystem problems observed by Corps biologists and engineers follows.

· The natural flow of the Eklutna River is controlled by a dam at the outlet of Eklutna Lake.

· Excessive deposition of sediment occurs in the reach between the Alaska Railroad Bridge and the Glenn Highway Bridges.

· The channel is starved of smaller gravel and sediment for several hundred yards downstream of the Alaska Railroad Bridge.

· Summer and winter rearing habitat appears limited in quantity and quality. 

· Much of the Eklutna River downstream of the canyon appears perched above the ground water table. 

Some of the problems identified are outside the scope of this effort.  The dam at the outlet of Eklutna Lake controls the lake elevation for hydro-power and the Municipality of Anchorage water supply.  Potentially beneficial changes in river flow relative to the outlet control dam are not achievable at this time and are outside the scope of this effort.  The 1929 hydro-diversion dam is filled to the top with sediment.  Releasing this sediment to the river without adequate flushing flows may do more physical and biological harm than good, and is outside the scope of this effort.  The elevation of the river channel above the surrounding water table can not be avoided, but measures to accommodate and mitigate this condition should be considered.  Options for work within the canyon would be limited by the physical constraints of the canyon and a general desire to avoid work in areas not already impacted by human activity.
Desirable accomplishments of this Eklutna River Ecosystem Restoration project are to: 1) restore degraded ecosystem habitat with emphasis on the reaches between the upper intertidal zone and the Glenn Highway Bridges to: A) encourage the freshwater survival of salmonid fishes by providing a quantity of quality summer rearing habitat that promote the overall production of beneficial food resources for juvenile salmonid fishes including aquatic insects and other invertebrates; B) encourage the freshwater survival of salmonid fishes by providing a quantity of quality winter rearing habitat that promotes the overall winter survival of juvenile salmonids; C) provide for improved passage of adult salmon, and D) reduce the likelihood of juvenile stranding. 

The overall goal of the Eklutna River Ecosystem Restoration project is to modify the physical conditions in the lower Eklutna River to: 1) improve degraded ecosystem conditions, 2) encourage the reestablishment of natural processes needed to build and maintain the ecosystem functions, and 3) provide a diversity of habitat types and organisms needed to restore salmonid productivity in the Eklutna River ecosystem to a level that is as close as practical to those present prior to development.  
1.1
Problem Description

The Alaska Railroad was laid through Eklutna in March 1916 (Chandonnet 1991) and continued north through the communities of Matanuska and Wasilla several miles north of Knik.  Eklutna flourished through the 1920s and 1930’s, largely because of the railroad and a boarding school for Native children that existed from 1924 through 1945.  An Alaska Railroad bridge crosses the lower portion of the Eklutna River.

The growing city of Anchorage, 25 miles south of Eklutna was largely electrified by the late 1920’s and Eklutna was selected to supply electrical power because of the hydropower potential of the Eklutna River, then known as Eklutna Creek, and Eklutna Lake.  In 1927, the City of Anchorage entered into a contract with the Anchorage Light and Power Company to construct the Old Eklutna Hydroplant.  Construction included a low-head storage dam at the outlet of Eklutna Lake and a 68-foot-high concrete arch diversion dam (referred to as the Lower Eklutna Dam in this study) in the Eklutna River canyon 8 miles downstream of the lake.  The diversion dam diverted water through a ¼-mile-long tunnel to a turbine house near the Eklutna Village.  Overhead transmissions lines carried the power from Eklutna to Anchorage.  Its first 1,000 kW unit began service in 1929, followed by a second unit in 1935.  In 1937, ALPC installed a 700 kW diesel power generating unit to supplement existing units.  The City of Anchorage bought the plant in 1951.  Since its construction, the Lower Eklutna Dam has been a barrier to fish movement upstream.  

The community of Palmer was founded as an agricultural experiment in 1935.  There was no road between Anchorage and Palmer and construction on the Anchorage to Palmer highway was initiated during the winter of 1934-1935 (Cochrane 1982).  This road became known as the Glenn Highway and was upgraded to a modern highway through Eklutna in 1964.  The lower portion of the watershed is crossed by the modern Glenn Highway bridge and the original Glenn Highway bridge upstream of the current highway bridge.  

Expansion of military bases in Anchorage during the 1940’s stressed the capacity of the Eklutna power generation system and it was upgraded several times.  In 1948 the Bureau of Reclamation recommended construction of a new dam to raise the level of Eklutna Lake to an elevation of 875 feet above sea level with a tunnel intake at 830 feet.  Construction was completed in 1955.  The new system replaced the aging storage dam at the lake outlet with a new dam that diverted water through a 4.5-mile-long, 9-foot-diameter concrete lined tunnel with a capacity of 640 cubic feet per second (cfs) to a turbine house on the south bank of the Knik River.  The dam, as modified, is an earth- and rock-filled structure, 555 feet long and contains approximately 5,000 cubic yards (yd3) of material (http://www.usbr.gov/history/eklutna.htm).  This new plant used essentially the entire storage capacity of Eklutna Lake, and no water was made available to operate the existing plant at Eklutna.  The existing plant was shut down as a result, and the Lower Eklutna Dam was allowed to fill with gravel.  This dam is no longer operational and is currently completely backfilled with sediment to a depth of approximately 68 feet at the upstream face of the dam (Photo 1).  

In March 1964, a severe earthquake that caused widespread damage and destruction hit the Anchorage region.  Because of the severity of damage to the dam, it was decided to construct a new storage dam downstream from the existing storage dam at the lake outlet. The new Eklutna Dam (referred to as the Upper Eklutna Dam in this report) is an earth and rockfill structure 815 feet long and 51 feet high containing 85,000 yd3 of material.  The spillway is a rectangular concrete conduit through the dam with an uncontrolled overflow crest.  The maximum capacity of the spillway is 3,315 cfs.  There are no outlet works in the dam as the power tunnel serves in that capacity (http://www.usbr.gov/history/eklutna.htm).
A rough road to the storage dam at the outlet of Eklutna Lake was built in the 1930’s, and the area was a popular recreation site by the late 1940’s and early 1950’s.  Currently, Chugach State Park operates the Eklutna Lake Campground adjacent to the northwest end of Eklutna Lake.  The campground consists of 50 campsites with picnic tables, fire pits, water, latrines, and ranger station.  There is an overflow camping area consisting of 15 sites.  The park also maintains trails for hiking, all terrain vehicles, bicycles, snowmachines, skis, dogsleds, and horses as well as infrastructure to support boating and fishing.  Chugach State Park also manages public use cabins in the vicinity of Eklutna Lake.
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Photo 1:  Backfilled Lower Eklutna Dam 

The Alaska Railroad operated a gravel pit at rail mile 140 (Fuglestad 1986).  The railroad crosses the Eklutna River at rail mile 140.8, while Eklutna Station is at rail mile 141.8.  Processed gravel (1.5 inch minus) from the pit was used as rail ballast along the railroad at least from 1957 through about 1980.  Pit run gravel was also used to fill new sub-grade along the railroad.  According to Fuglestad, outwash gravel ranges from 18 feet thick near the tracks to 6 feet thick near the Knik Arm shoreline.  The pit is clearly marked on the USGS Anchorage B-7 NE, 1:25,000 scale, 1979 topographic map.

The U.S. Army used Eklutna glacier for training through the 1970’s and built a 13-mile-long road along the north shore of the lake.  This road now serves as a hiking and ATV trail to the head of the lake where there are several other trials and a small airstrip.  There are about 30 miles of maintained hiking trails at Eklutna Lake. 

In 1988 the Municipality of Anchorage completed construction of the Eklutna Water Treatment Facility located about 2 miles up the Eklutna Lake road from Eklutna.  Water stored in Eklutna Lake was reallocated to supply the water needs of Anchorage in addition to power generation.  The AWWU operates the treatment plant to ensure that waters from Eklutna Lake meet all drinking water quality standards before being distributed to end users.  The plant has a capacity of 35 million gallons per day and is designed to double this capacity, if needed, via an expansion of facilities.
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