2.3
Climate and Air Quality
.
Eklutna lies near the northern limit of Southcentral Alaska’s maritime temperate zone.  Average temperatures range from 47 to 69 ºF in July, to 6 to 14 ºF in January.  The average annual precipitation is about 18 inches, with 56 inches of snowfall.  The wettest months are July through September, while the driest are January through May.  Average snow cover is highest in March, at 13 inches.  High winds are not uncommon in the area, due in part to its location along the front range of the Chugach Mountains.  

[State of Alaska Division of Community and Regional Affairs, Community Database Online, http://www.dced.state.ak.us/dca/commdb/CF_COMDB.htm]

[National Climatic Data Center data, via Weatherbase.com]
Fresh surface water along Eklutna River typically begins to freeze in mid-November, and break up in April.  Ice forms on the brackish estuarine waters at the mouth of Eklutna River from December through April.  Eklutna River continues to flow throughout the winter.  There appears to be adequate flow to prevent freezing within main channel gravels, although freezing of spawning gravels may occur in smaller channels.

[Section 905(b) (WRDA 86) Analysis Eklutna Watershed Study]
No direct air quality data exists for Eklutna.  The project area should enjoy good air quality, given its rural/suburban setting, and absence of permanent point-sources of air pollutants.  However, the Glenn Highway and the Alaska Railroad provide conduits for a steady flow of mobile sources (i.e., cars, trucks, and train locomotives) through and adjacent to the project area.  This transportation corridor is one of the busiest in the state, and probably contributes a significant fraction of the carbon monoxide and particulate concentrations in the project area, although the actual impact is unknown.  Wood-burning stoves, the many unpaved roads in the Eklutna area, and sediment exposed by ongoing and past gravel mining, would also contribute to air particulates.  

Eklutna is located near several communities that have failed at one time or another to meet air quality standards of the Clean Air Act CAA, and have been required by the US EPA to enact plans and programs to improve local air quality.  Much of metropolitan Anchorage was declared a “nonattainment area” for carbon monoxide in 1978, and remains on a maintenance plan for carbon monoxide that was approved by the US EPA in 2004.  The community of Eagle River has an attainment plan in place for particulates (PM10), approved by the U.S. EPA in 1993.  Eagle River largely alleviated its particulate problems by paving residential roadways.  The Matanuska-Susitna Borough has come close to exceeding CAA standards for fine particulates (PM2.5), largely due to windblown glacial silt.  

ADEC Division of Air Quality, Air Pollution in Alaska Communities http://www.dec.state.ak.us/air/anpms/comm/comm.htm

US EPA Region 10, Air Page, State Implementation Plans, Air Quality Control Plan Summaries:

http://yosemite.epa.gov/R10/AIRPAGE.NSF/webpage/SIP+-+General+Page

2.4 Geology

The Eklutna River is on the northwest side of the Chugach-Kenai Mountains geologic province.  This province is composed of volcanics, sediments, and intrusives of mostly Mesozoic and Cenozoic age.  Immediately to the north-northwest of the Chugach-Kenai Mountains province is the Cook Inlet-Matanuska Valley geologic province, composed of sediments and volcanics of Jurassic through Tertiary age.  The boundary between these two fronts is a fundamental tectonic feature (Rose 1966).  The massive Border Ranges Fault, which was active from the Cretaceous until about 300 years before present, created the steep west face of the Chugach Mountain Range (Updike and Schmoll 1985).  Other more active faults in the area include the Castle Mountain fault, which lies about 30 miles north of Eklutna.  The Eklutna area has the high geologic hazard rating typical of southcentral Alaska.  During the 9.2 magnitude earthquake of March 1964, the local Eklutna area subsided approximately two feet (Bruhn 1998).  The Eklutna River crosses the Knik Fault (the local segment of the Border Ranges Fault) as well as other lesser tectonic faults (Schmoll and Emanuel 1983; Rose 1966).  

The geology of the general Eklutna area is composed of colluvium, glacioalluvium, morainal deposits, and glacial lake deposits (see Figure A).  This glacial debris fills the valley “to the general elevation of about 900 feet to 1000 feet” (US Bur. Reclam. 1948:16).  Eklutna River has excavated a narrow gorge through this debris, to a depth of fifty feet to over five hundred feet (US Bur. Reclam. 1948).  

Along the Glenn Highway corridor, five soil types have been identified: tidal marsh soils, peat soils, gravelly alluvial sand, silt loam, and very fine sand.  These soils often overlay poorly drained clay and silt substrates (AK DOT 1988).  

The Eklutna River lies on alluvium and bedrock (see Figure A).  Alluvium is composed chiefly of moderately well sorted and bedded sand and gravel, and may also contain cobbles or silt and clay in local areas.  It occurs on gently sloping to nearly flat landforms, resulting in linear or fan shaped alluvial deposits.  There is a large deposit in the form of an alluvial fan at the mouth of the Eklutna River (Schmoll and Emanuel 1983).

The bedrock formations of the general area are composed of various lithologies.  The Jurassic and/or Cretaceous McHugh Complex lays southeast of the Knik Fault.  Northwest of the Knik Fault are the Jurassic Knik River Schist, an unnamed Jurassic dioritic formation, the Tertiary Kenai Group, and the Paleozoic and/or Mesozoic Eklutna Ultramafic Complex.  The McHugh Complex is composed of metamorphosed siltstone, greywacke, arkose, conglomeratic sandstone, and greenstone associated with chert and argillite.  The Knik River Schist is composed of marble, argillite, metachert, metasandstone, and metavolcanic rocks.  The unnamed formation is composed of granodiorite, diorite, and quartz diorite.  The Kenai Group, which underlies much of the regional area, is composed of siltstone, sandstone, and coal.  The Eklutna Ultramafic Complex is composed of pyroxenite, peridotite, serpentinized dunite, and associated gabbro (Schmoll and Emanuel 1983).  It extends from the Eklutna Powerhouse southwestward across the Eklutna River and Thunderbird Creek, through Mt. Eklutna almost to Peters Creek.  The contact of this ultramafic rock with the country rock to the southeast can be seen on the Eklutna River as a fault marked by twenty feet of sheared and gougy altered dunite (Rose 1966). 

The Eklutna River flows into the Knik Arm, a marine intrusion along the west boundary of the Eklutna area.  Bedrock and overlying glacial deposits under Knik Arm are mantled by a thick layer of glacial silt that is carried downstream by the Matanuska, Knik, Eklutna and Eagle rivers that enter Knik Arm (USACE nd). The mean range of tide on the Knik Arm is approximately 7.9 meters (Schmoll and Emanuel 1983).  
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Figure A: Eklutna River Geological Map. After: Schmoll and Emanuel 1983.  
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2.5
Hydrology 

Tides and Currents.  Strong tidal currents and diurnal tides with a range of up to 30 feet and with velocities of up to 12 feet per second characterize Knik Arm.  The water of Knik Arm is extremely turbid because these strong currents mix and hold in suspension the glacial silt sediments deposited by the glacial rivers. 

A study investigating the hydrology and sedimentation of a nearby tidally influenced river delta in Knik Arm (Lawson, et al, 1995) found that the sediment laden tidal waters of Knik Arm dominated sedimentation in the lower, tidally influenced reaches of the delta.  Relatively high sedimentation rates of 0.8 to 1.6 in/yr were measured in the study. 

Eklutna River Hydrology and Geomorphology.  Eklutna Lake occupies a significant portion of the Eklutna watershed.  Eklutna Lake's drainage comprises approximately 119 square miles of the total 174 square miles of the overall Eklutna watershed.  The Eklutna River watershed downstream of Eklutna Lake, including 38 square miles within the Thunderbird Creek subwatershed, account for the remaining 55 square miles of the watershed (Figure 1). 
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Figure 1:  Eklutna Watershed Map

Eklutna Lake is 6.5 miles long and 1.2 miles wide. The average depth is 120 feet and the maximum depth is between 200 and 250 feet.  It has 3,162 surface acres and the volume at an elevation 860 feet is estimated at 366,048 acre-feet.  The lake was formed when a recessional terminal moraine of the Eklutna Glacier dammed a U-shaped glacial valley eroded by the Eklutna Glacier. 

 Approximately 80 percent of the water that enters Eklutna Lake is from the east and west forks of Eklutna Creek.  The east fork drains a 38.2-square-mile watershed that is 20 percent glacially covered and the west fork drains a 25.4-square-mile watershed that is 50 percent glacially covered.  The yearly sediment transport of these two creeks is estimated to range from 69,000 to 91,100 tons (Brabets 1993).  

Most of the Eklutna River downstream of the lake could be classified as stream type “G” in a Type I valley (Rosgen 1996).  The delta area could be classified as a Rosgen stream type G in valley Type III.  The small tributaries to the Eklutna could mostly be classified as type A or Aa streams in Type I valleys.  

Discharge at the lake outlet with the low head storage dam in place, but prior to completion of the Upper Eklutna Dam in 1955, was estimated with a staff gage from November 1946 through September 1947 (Bu. Rec. 1948).  These data were used to extend the flow record through 1948 (Table A.1).  Based upon this small data set, average annual flow in the Eklutna was 322 cfs.  Flow downstream of the Lower Eklutna Dam consisted of 5 to 20 cfs that leaked through the sluice gates.  The remainder of the flow estimated at the lake outlet was diverted through the tunnel to the powerhouse near Eklutna.  Water from the Eklutna River used to generate power was not returned to Eklutna Creek, but was channeled to Knik Arm along a natural slough. 

Average streamflow prior to the construction of the Upper Eklutna Dam for the period 1946 through 1954 was recorded by USGS gage 15280000 – Eklutna Creek Near Palmer, Alaska (Table A.2).  Based upon this data, average annual streamflow was 346 cfs.  The USGS has also periodically operated stream gages on the east and west forks of Eklutna Creek (Eklutna Lake tributaries) and most recently, on the Eklutna River at the Old Glenn Highway bridge and above Thunderbird Creek.  Figure 2 shows the location of USGS stream and lake gages and water quality sampling locations.  A data summary from each gage is included in Appendix A.  Figure 3 uses USGS gage data to compare current reduced flows in the Eklutna River to those flows prior to construction of the Upper Eklutna Dam.  
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Figure 2:  USGS Gage Locations

Sediment bedload in the Eklutna River is high.  Studies through 1948 estimated that an average of 300,000 yd3 of gravel accumulated behind the Lower Eklutna Dam annually (Bu. Rec. 1948, Lesondak 2002).  This accumulation was routinely flushed through a sluice gate in the bottom of the dam where it was deposited on the Eklutna River delta downstream of the canyon. This volume of gravel apparently filled the dam to near its crest most years (F. M. Reed Sr., personal communication) and may approximate the volume of gravel held behind the dam today. 

There is no estimate of the volume of suspended sediment that is transported through the river canyon by the Eklutna River.  Sediment input from the glaciers that feed the east and west forks of Eklutna creek is captured by Eklutna Lake, and under all but flood conditions, no water is released from the lake to the Eklutna River. It is likely that any turbidity in the river comes from erosion of the glacial and colluvial deposits that make up the canyon walls and floor.  
Fuglestad (1986) speculates that the entrapment of sand and gravel behind the Lower Eklutna Dam may have caused Knik Arm shoreline erosion that required the Alaska Railroad rail bed to be moved in 1968.  Blockage of the sediment to the river delta may have caused a change in tidal currents that subsequently led to bank erosion along the shore of Knik Arm.
2.6
Water Quality
The Corps has collected field water quality data from various points along the Eklutna River system in conjunction with the 206 project.  Much of this sampling was opportunistic and sporadic, or in areas outside the current project area.  The most consistently sampled single location within the project area was at a point (61.4526ºN, 149.3880) on Eklutna River roughly 160 feet downstream of the railroad trestle.  Data was collected at this location nearly monthly during the period May through October 2007.  

     TABLE 2-X   Selected 2007 Water Quality Data, Eklutna River at Railroad Trestle

	
	Turbidity

 NTU
	Temperature   ºC
	Conductivity µS/cm
	Diss. O2
% sat.
	Diss. O2
mg/l
	pH

	May 17
	344
	4.8
	247
	115
	14.77
	8.29

	May 30
	25.9
	5.4
	383
	109
	13.75
	8.40

	July 31
	13.2
	8.9
	283
	113.2
	13.00
	8.21

	August 30
	4.1
	8.2
	295
	107.6
	12.63
	8.46

	September 25
	na
	5.1
	275
	96.5
	12.27
	8.20

	October 26
	3.1
	2.3
	247
	106.7
	14.57
	7.87


             NTU:  Nephelometric Turbidity Units

The data for this period show some obvious seasonal variation in turbidity (highest during spring runoff, then declining through the spring and summer) and temperature.  Other metrics, such as dissolved oxygen, pH, and conductivity, varied little over this period.  Notably, the concentration of dissolved oxygen in the water column remained essentially saturated. 

On days when water quality measurements were taken at multiple points along Eklutna River, the measurements along the main channel tended to be similar (i.e., there were no great differences in temperature, pH, dissolved oxygen, turbidity, etc., observed between different points along the river).  Surface water in backwater pools and isolated ponds tended to have higher temperatures and lower dissolved oxygen (ca. 7-12 ºC and 60-65%, respectively, in late May).   Turbidity could vary greatly from day to day, and appeared to increase significantly after periods of rainy weather.  
A few water quality measurements have been collected from Eklutna River during winter.  The Corps drilled holes in river ice in March 2006, to measure ice thickness and the depth of water flowing under the ice.  A hole drilled through the ice roughly 400 feet downstream of the Glenn Highway bridge found 11 inches of flowing water under 23 inches of ice.  The water at this location had a temperature of 1.1 ºC, a dissolved oxygen concentration of 10.6 mg/l (with a calculated saturation of 74%), and turbidity of 16 NTU.  Further downstream, a hole drilled through the ice near where the river channel enters the coastal mud flats found 4 inches of water flowing under 25 inches of ice.  The water at this location had a temperature of 1.4 ºC, a dissolved oxygen concentration of 11.6 mg/l (with a calculated saturation of 82%), and a turbidity of 25 NTU.
The Corps collected salinity data from multiple locations along the lower extent of Eklutna River during a 30.1-foot high tide on 12 July 2006.  The purpose was to determine the extent of saltwater influence in Eklutna River.  Salinity readings along the main river channel during high tide ranged from 0.13 to 0.21 parts-per-thousand (ppt), well within the normal range for fresh water, and identical to salinity values typically observed for Eklutna River.  Low salinity readings persisted along the main channel for hundreds of feet seaward of the high tide line, indicating that a strong flow of fresh water continues through the channel even after the channel has been inundated by seawater.  The study found some brackish water (salinity values of 0.5 to 3.0 ppt) several hundred feet landward of the high tide line, in a slough to the north of the main channel.  This shows that seawater can infiltrate some sloughs and ponds in the lower Reach 1 area during high tides.  

Water quality data has been collected at 12 USGS sampling locations throughout the watershed.  The amount of data and parameters measured vary from station to station.  The smallest dataset contains data from one sampling event, while the largest contains data from 43 sampling events.  Data was collected at various times between 1948 and 2002.  A data summary from each sampling location is in Appendix B.

2.6.1 Groundwater Quality

In October 2006, the Corps installed five groundwater monitoring wells (figure XX) in areas thought to be promising for the construction of over-wintering ponds adjacent to Reach 1.  The wells were intended to provide information on the behavior of the shallow groundwater that would be depended upon to fill and recharge any future engineered ponds, especially during the winter months.  Of particular interest were:

· the degree of seasonal fluctuation of the groundwater levels;

· the degree of tidal influence, if any, on groundwater levels;

· the degree of saltwater intrusion, if any, in the groundwater;

· the concentration and seasonal fluctuation of dissolved oxygen in the groundwater.

Automatic water-level data-loggers were installed in MW-1 and MW-4, to provide a continuous record of groundwater levels, and the remaining three wells were designated for monthly water quality measurements.  
The winter groundwater study was impaired by the fact that groundwater within all the wells had frozen by 22 November 2006.  This unexpected event was at first attributed to an unusual, prolonged period of very cold weather in early November 2006, combined with minimal snow cover and high groundwater levels caused by an unusually rainy autumn.  However, in 2007 the wells again began to freeze by early December, despite relatively mild temperatures, suggesting that the freezing of shallow groundwater may be a typical phenomenon in the area.   The groundwater study was abandoned in January 2008, due in part to the high cost of thawing and maintaining the monitoring wells through the winter.  The Corps obtained groundwater quality data spanning April through December 2007; unfortunately, no sampling was possible during the critical mid-winter period, during which groundwater would be the primary source of oxygen in the proposed over-wintering ponds.  

General conclusions that can be derived from the partial data include:

· The measured concentrations of dissolved oxygen in the groundwater differed greatly between the three wells.  The concentrations were highest (9.51 – 13.49 mg/l) at MW-2, presumably due to that well’s proximity to the oxygen-saturated flow of Eklutna River.  The well next closest to the river, MW-3, had the lowest concentrations of the three (3.77 – 8.21 mg/l).

· The salinity and conductivity measurements showed no indication of saltwater influence in the groundwater, at least in the near-surface portion of the aquifer in which the monitoring wells were screened.

· Tidal influence (as measured by automatic data-loggers) on groundwater levels was minor at MW-4 (less than 6 inches), and too small to be measured at MW-1.

Glacial moraine and colluvial deposits within the Eklutna River canyon are basic in chemistry, causing pH readings from 7.5-8.1 at times in the Eklutna River during periods of low flow.

6.2.6 Physical Limnology of Eklutna Lake.  Eklutna Lake is an exceptional source of raw water for Anchorage.  Its physical characteristics reflect its pristine nature.  Throughout the year, the lake's water temperature varies between 39 ºF (3.8 ºC) and 52 ºF (11 ºC).  It is moderately soft water with a pH range of 7.7 to 8.3.  Annual melt water from Eklutna Glacier is a major contributor to the lake's inflow as well as its turbidity.  Raw water turbidity ranges from a low of 4.0 Nephelometric Turbidity Units (NTUs) in winter to a high of 70 NTUs in summer.

The USGS maintains a lake elevation gage at Eklutna Lake.  Real-time data from this gage, 15278000 Eklutna Lake near Palmer, AK, is available from the local USGS web page, http://waterdata.usgs.gov/ak/nwis.
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Although the USGS does not keep records of flow occurring over the spillway of the Upper Eklutna Dam, data from the lake elevation gage can be used to determine possible spillway flow events. Lake elevations greater than the spillway elevation of 871 feet have occurred on the following dates:

1. Sep. 5 - Oct. 7, 1989: Stage ranged from 871.05 and 873.75 ft.

2. Sep. 21 - Oct. 20, 1995: Stage ranged from 871.06 and 877.68 ft. USGS

verified the dam was spilling on Sep. 27 (877.36 ft.).

3. Aug. 19 - Oct. 31, 1998: Stage ranged from 871.01 to 875.53 ft.

Flow over the spillway may not have occurred on all these days. Strong winds could cause water to be pushed away from the spillway and pile up near the gage on the north shore. The Alaska Power Administration collected lake stage data periodically between 1946 and 1962. The maximum observed stage during this period was 871.8 feet on Sep. 18, 1951 (Ron Rickman, USGS, pers. comm.)

Two detailed studies on physical limnology and sediment transport characterize Eklutna Lake and the inflow streams (R&M Consultants 1986; Brabets 1993).  These studies show that Eklutna Lake is a turbid environment with little light penetration during the warmer summer months.  Turbidity is highest during the summer when the contributing glaciers are melting and lowest during the winter when the glaciers are frozen.  

Approximately 80 percent of the inflow to Eklutna Lake is derived from two glacier-fed creeks at the head of the lake.  These streams deposit from 69,000 to 91,100 tons of sediment annually into Eklutna Lake (Brabets 1993).  Summer flows are higher than winter flows.  Measured suspended sediment concentrations in the streams ranged from 0.15 mg/l during winter to 570 mg/l during summer.  Prominent diurnal variations in discharge, water temperature and suspended sediments in the streams are evident (R&M Consultants 1986).  These variations are more evident on warm, clear days with cool nights. 

Eklutna Lake has two primary sedimentation processes: (1) delta propagation and (2) river plume dispersion (Brabets 1993).  Course bedload sediments are deposited in a delta near the stream mouths.  The delta-building bedload contributed by the two inlet streams is estimated at 10,000 tons annually (Brabets 1993). 

Suspended sediments in the lake can range from 0.1 mg/l during winter to 200 mg/l during summer (R&M Consultants 1986).  The extent, direction, and depth of the inflow creek’s sediment plume in the lake are highly variable and can change rapidly as the plume mixes with the lake water. This sediment plume is sometimes present on the surface at mid water or near the bottom as a density current, and can travel the full length of the lake (R&M Consultants 1986; Brabets 1993).     

Eklutna Lake is thermally dimictic and turns over twice annually.  It becomes iso-thermal around October and then cools to its maximum density of 4 ºC in November to early December (R&M Consultants 1986).  Ice formation usually begins during the first week in December.  The disappearance of ice generally occurs during the second and third weeks in May.
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Figure 3:  Eklutna River at Old Glenn Highway
Discharge Comparison for Water Years 1954 and 2003

134

130

130

132

134

207

352

382

358

335

324

300

279

253

230

219

203

191

179

171

171

189

187

175

166

157

145

137

134

130

130

132

137

133

132

130

138

138

138

138

138

138

138

138

138

138

139

146

138

137

138

141

139

139

139

141

134

137

137

137

138

138

138

138

144

145

145

145

142

142

142

139

123

126

148

148

144

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

142

144

146

148

148

148

146

141

139

139

139

139

139

138

137

137

137

137

137

137

137

137

137

137

141

145

142

137

132

121

119

119

117

117

114

112

112

112

113

118

117

117

117

117

117

117

117

117

117

117

117

117

117

115

109

108

108

108

108

109

110

110

110

109

108

108

108

108

108

108

108

108

106

105

104

103

103

103

92

75

67

69

67

67

65

65

67

66

69

72

82

87

92

112

101

101

101

101

99

99

99

99

99

99

99

101

103

103

105

105

105

105

105

105

105

103

100

95

91

90

89

88

88

89

90

90

91

92

94

100

109

115

119

123

124

128

133

137

139

152

164

171

177

189

200

214

224

224

224

233

233

251

274

284

305

346

391

433

487

511

542

553

556

542

528

525

525

542

570

592

637

654

681

701

729

769

813

833

837

841

865

869

853

853

865

869

869

889

917

957

994

998

985

994

994

1000

1000

1000

1030

1080

1080

1080

1050

1010

977

961

961

1000

1070

1170

1300

1360

1380

1420

1420

1390

1370

1360

1360

1350

1330

1280

1260

1110

909

777

673

592

539

677

813

837

849

861

969

990

990

985

913

741

669

612

570

550

550

553

584

588

475

375

327

316

340

367

388

388

391

409

595

785

789

745

681

584

504

514

469

400

332

313

316

355



Sheet1

		10/1/53		134				10/1/02		71

		10/2/53		130				10/2/02		73

		10/3/53		130				10/3/02		62

		10/4/53		132				10/4/02		63

		10/5/53		134				10/5/02		62

		10/6/53		207				10/6/02		61

		10/7/53		352				10/7/02		70

		10/8/53		382				10/8/02		66

		10/9/53		358				10/9/02		65

		10/10/53		335				10/10/02		64

		10/11/53		324				10/11/02		65

		10/12/53		300				10/12/02		64

		10/13/53		279				10/13/02		63

		10/14/53		253				10/14/02		63

		10/15/53		230				10/15/02		63

		10/16/53		219				10/16/02		64

		10/17/53		203				10/17/02		64

		10/18/53		191				10/18/02		66

		10/19/53		179				10/19/02		67

		10/20/53		171				10/20/02		68

		10/21/53		171				10/21/02		70

		10/22/53		189				10/22/02		69

		10/23/53		187				10/23/02		69

		10/24/53		175				10/24/02		68

		10/25/53		166				10/25/02		69

		10/26/53		157				10/26/02		70

		10/27/53		145				10/27/02		67

		10/28/53		137				10/28/02		67

		10/29/53		134				10/29/02		67

		10/30/53		130				10/30/02		66

		10/31/53		130				10/31/02		64

		11/1/53		132				11/1/02		63

		11/2/53		137				11/2/02		60

		11/3/53		133				11/3/02		57

		11/4/53		132				11/4/02		55

		11/5/53		130				11/5/02		55

		11/6/53		138				11/6/02		55

		11/7/53		138				11/7/02		52

		11/8/53		138				11/8/02		48

		11/9/53		138				11/9/02		45

		11/10/53		138				11/10/02		44

		11/11/53		138				11/11/02		45

		11/12/53		138				11/12/02		44

		11/13/53		138				11/13/02		43

		11/14/53		138				11/14/02		42

		11/15/53		138				11/15/02		42

		11/16/53		139				11/16/02		41

		11/17/53		146				11/17/02		40

		11/18/53		138				11/18/02		39

		11/19/53		137				11/19/02		38

		11/20/53		138				11/20/02		37

		11/21/53		141				11/21/02		37

		11/22/53		139				11/22/02		36

		11/23/53		139				11/23/02		36

		11/24/53		139				11/24/02		36

		11/25/53		141				11/25/02		35

		11/26/53		134				11/26/02		35

		11/27/53		137				11/27/02		35

		11/28/53		137				11/28/02		34

		11/29/53		137				11/29/02		35

		11/30/53		138				11/30/02		36

		12/1/53		138				12/1/02		33

		12/2/53		138				12/2/02		32

		12/3/53		138				12/3/02		32

		12/4/53		144				12/4/02		31

		12/5/53		145				12/5/02		31

		12/6/53		145				12/6/02		30

		12/7/53		145				12/7/02		29

		12/8/53		142				12/8/02		30

		12/9/53		142				12/9/02		29

		12/10/53		142				12/10/02		29

		12/11/53		139				12/11/02		29

		12/12/53		123				12/12/02		26

		12/13/53		126				12/13/02		25

		12/14/53		148				12/14/02		24

		12/15/53		148				12/15/02		23

		12/16/53		144				12/16/02		15

		12/17/53		142				12/17/02		10

		12/18/53		142				12/18/02		15

		12/19/53		142				12/19/02		20

		12/20/53		142				12/20/02		24

		12/21/53		142				12/21/02		24

		12/22/53		142				12/22/02		24

		12/23/53		142				12/23/02		25

		12/24/53		142				12/24/02		25

		12/25/53		142				12/25/02		25

		12/26/53		142				12/26/02		20

		12/27/53		142				12/27/02		12

		12/28/53		142				12/28/02		8

		12/29/53		142				12/29/02		10

		12/30/53		142				12/30/02		15

		12/31/53		142				12/31/02		22

		1/1/54		142				1/1/03		20

		1/2/54		142				1/2/03		23

		1/3/54		144				1/3/03		22

		1/4/54		146				1/4/03		22

		1/5/54		148				1/5/03		22

		1/6/54		148				1/6/03		22

		1/7/54		148				1/7/03		21

		1/8/54		146				1/8/03		21

		1/9/54		141				1/9/03		21

		1/10/54		139				1/10/03		22

		1/11/54		139				1/11/03		22

		1/12/54		139				1/12/03		22

		1/13/54		139				1/13/03		22

		1/14/54		139				1/14/03		22

		1/15/54		138				1/15/03		22

		1/16/54		137				1/16/03		22

		1/17/54		137				1/17/03		22

		1/18/54		137				1/18/03		22

		1/19/54		137				1/19/03		22

		1/20/54		137				1/20/03		22

		1/21/54		137				1/21/03		22

		1/22/54		137				1/22/03		21

		1/23/54		137				1/23/03		21

		1/24/54		137				1/24/03		20

		1/25/54		137				1/25/03		19

		1/26/54		141				1/26/03		19

		1/27/54		145				1/27/03		19

		1/28/54		142				1/28/03		20

		1/29/54		137				1/29/03		21

		1/30/54		132				1/30/03		21

		1/31/54		121				1/31/03		22

		2/1/54		119				2/1/03		21

		2/2/54		119				2/2/03		21

		2/3/54		117				2/3/03		22

		2/4/54		117				2/4/03		24

		2/5/54		114				2/5/03		26

		2/6/54		112				2/6/03		23

		2/7/54		112				2/7/03		22

		2/8/54		112				2/8/03		24

		2/9/54		113				2/9/03		25

		2/10/54		118				2/10/03		28

		2/11/54		117				2/11/03		26

		2/12/54		117				2/12/03		25

		2/13/54		117				2/13/03		25

		2/14/54		117				2/14/03		23

		2/15/54		117				2/15/03		23

		2/16/54		117				2/16/03		22

		2/17/54		117				2/17/03		21

		2/18/54		117				2/18/03		20

		2/19/54		117				2/19/03		19

		2/20/54		117				2/20/03		19

		2/21/54		117				2/21/03		18

		2/22/54		117				2/22/03		18

		2/23/54		117				2/23/03		19

		2/24/54		115				2/24/03		20

		2/25/54		109				2/25/03		21

		2/26/54		108				2/26/03		21

		2/27/54		108				2/27/03		22

		2/28/54		108				2/28/03		22

		3/1/54		108				3/1/03		22

		3/2/54		109				3/2/03		23

		3/3/54		110				3/3/03		23

		3/4/54		110				3/4/03		22

		3/5/54		110				3/5/03		23

		3/6/54		109				3/6/03		22

		3/7/54		108				3/7/03		21

		3/8/54		108				3/8/03		18

		3/9/54		108				3/9/03		12

		3/10/54		108				3/10/03		7

		3/11/54		108				3/11/03		7

		3/12/54		108				3/12/03		10

		3/13/54		108				3/13/03		12

		3/14/54		108				3/14/03		15

		3/15/54		106				3/15/03		16

		3/16/54		105				3/16/03		16

		3/17/54		104				3/17/03		16

		3/18/54		103				3/18/03		16

		3/19/54		103				3/19/03		15

		3/20/54		103				3/20/03		15

		3/21/54		92				3/21/03		14

		3/22/54		75				3/22/03		14

		3/23/54		67				3/23/03		13

		3/24/54		69				3/24/03		13

		3/25/54		67				3/25/03		14

		3/26/54		67				3/26/03		14

		3/27/54		65				3/27/03		15

		3/28/54		65				3/28/03		15

		3/29/54		67				3/29/03		15

		3/30/54		66				3/30/03		15

		3/31/54		69				3/31/03		15

		4/1/54		72				4/1/03		15

		4/2/54		82				4/2/03		14

		4/3/54		87				4/3/03		14

		4/4/54		92				4/4/03		14

		4/5/54		112				4/5/03		14

		4/6/54		101				4/6/03		14

		4/7/54		101				4/7/03		14

		4/8/54		101				4/8/03		15

		4/9/54		101				4/9/03		17

		4/10/54		99				4/10/03		17

		4/11/54		99				4/11/03		20

		4/12/54		99				4/12/03		28

		4/13/54		99				4/13/03		27

		4/14/54		99				4/14/03		28

		4/15/54		99				4/15/03		27

		4/16/54		99				4/16/03		27

		4/17/54		101				4/17/03		22

		4/18/54		103				4/18/03		22

		4/19/54		103				4/19/03		20

		4/20/54		105				4/20/03		20

		4/21/54		105				4/21/03		21

		4/22/54		105				4/22/03		22

		4/23/54		105				4/23/03		25

		4/24/54		105				4/24/03		28

		4/25/54		105				4/25/03		29

		4/26/54		105				4/26/03		29

		4/27/54		103				4/27/03		29

		4/28/54		100				4/28/03		27

		4/29/54		95				4/29/03		24

		4/30/54		91				4/30/03		25

		5/1/54		90				5/1/03		24

		5/2/54		89				5/2/03		22

		5/3/54		88				5/3/03		22

		5/4/54		88				5/4/03		21

		5/5/54		89				5/5/03		20

		5/6/54		90				5/6/03		19

		5/7/54		90				5/7/03		19

		5/8/54		91				5/8/03		19

		5/9/54		92				5/9/03		19

		5/10/54		94				5/10/03		19

		5/11/54		100				5/11/03		19

		5/12/54		109				5/12/03		20

		5/13/54		115				5/13/03		19

		5/14/54		119				5/14/03		18

		5/15/54		123				5/15/03		19

		5/16/54		124				5/16/03		20

		5/17/54		128				5/17/03		21

		5/18/54		133				5/18/03		20

		5/19/54		137				5/19/03		19

		5/20/54		139				5/20/03		19

		5/21/54		152				5/21/03		19

		5/22/54		164				5/22/03		20

		5/23/54		171				5/23/03		20

		5/24/54		177				5/24/03		20

		5/25/54		189				5/25/03		22

		5/26/54		200				5/26/03		22

		5/27/54		214				5/27/03		23

		5/28/54		224				5/28/03		24

		5/29/54		224				5/29/03		26

		5/30/54		224				5/30/03		27

		5/31/54		233				5/31/03		29

		6/1/54		233				6/1/03		28

		6/2/54		251				6/2/03		28

		6/3/54		274				6/3/03		27

		6/4/54		284				6/4/03		29

		6/5/54		305				6/5/03		32

		6/6/54		346				6/6/03		35

		6/7/54		391				6/7/03		35

		6/8/54		433				6/8/03		38

		6/9/54		487				6/9/03		38

		6/10/54		511				6/10/03		46

		6/11/54		542				6/11/03		55

		6/12/54		553				6/12/03		65

		6/13/54		556				6/13/03		81

		6/14/54		542				6/14/03		93

		6/15/54		528				6/15/03		111

		6/16/54		525				6/16/03		104

		6/17/54		525				6/17/03		106

		6/18/54		542				6/18/03		99

		6/19/54		570				6/19/03		99

		6/20/54		592				6/20/03		101

		6/21/54		637				6/21/03		102

		6/22/54		654				6/22/03		99

		6/23/54		681				6/23/03		100

		6/24/54		701				6/24/03		108

		6/25/54		729				6/25/03		97

		6/26/54		769				6/26/03		87

		6/27/54		813				6/27/03		80

		6/28/54		833				6/28/03		79

		6/29/54		837				6/29/03		77

		6/30/54		841				6/30/03		78

		7/1/54		865				7/1/03		81

		7/2/54		869				7/2/03		90

		7/3/54		853				7/3/03		88

		7/4/54		853				7/4/03		89

		7/5/54		865				7/5/03		88

		7/6/54		869				7/6/03		84

		7/7/54		869				7/7/03		84

		7/8/54		889				7/8/03		82

		7/9/54		917				7/9/03		78

		7/10/54		957				7/10/03		75

		7/11/54		994				7/11/03		74

		7/12/54		998				7/12/03		66

		7/13/54		985				7/13/03		65

		7/14/54		994				7/14/03		57

		7/15/54		994				7/15/03		60

		7/16/54		1000				7/16/03		67

		7/17/54		1000				7/17/03		66

		7/18/54		1000				7/18/03		62

		7/19/54		1030				7/19/03		59

		7/20/54		1080				7/20/03		59

		7/21/54		1080				7/21/03		59

		7/22/54		1080				7/22/03		58

		7/23/54		1050				7/23/03		57

		7/24/54		1010				7/24/03		56

		7/25/54		977				7/25/03		58

		7/26/54		961				7/26/03		56

		7/27/54		961				7/27/03		54

		7/28/54		1000				7/28/03		53

		7/29/54		1070				7/29/03		52

		7/30/54		1170				7/30/03		50

		7/31/54		1300				7/31/03		50

		8/1/54		1360				8/1/03		49

		8/2/54		1380				8/2/03		50

		8/3/54		1420				8/3/03		47

		8/4/54		1420				8/4/03		45

		8/5/54		1390				8/5/03		42

		8/6/54		1370				8/6/03		40

		8/7/54		1360				8/7/03		38

		8/8/54		1360				8/8/03		37

		8/9/54		1350				8/9/03		36

		8/10/54		1330				8/10/03		36

		8/11/54		1280				8/11/03		37

		8/12/54		1260				8/12/03		43

		8/13/54		1110				8/13/03		40

		8/14/54		909				8/14/03		38

		8/15/54		777				8/15/03		39

		8/16/54		673				8/16/03		39

		8/17/54		592				8/17/03		38

		8/18/54		539				8/18/03		38

		8/19/54		677				8/19/03		38

		8/20/54		813				8/20/03		38

		8/21/54		837				8/21/03		38

		8/22/54		849				8/22/03		39

		8/23/54		861				8/23/03		36

		8/24/54		969				8/24/03		37

		8/25/54		990				8/25/03		37

		8/26/54		990				8/26/03		38

		8/27/54		985				8/27/03		37

		8/28/54		913				8/28/03		40

		8/29/54		741				8/29/03		39

		8/30/54		669				8/30/03		39

		8/31/54		612				8/31/03		39

		9/1/54		570				9/1/03		40

		9/2/54		550				9/2/03		39

		9/3/54		550				9/3/03		39

		9/4/54		553				9/4/03		39

		9/5/54		584				9/5/03		35

		9/6/54		588				9/6/03		34

		9/7/54		475				9/7/03		34

		9/8/54		375				9/8/03		33

		9/9/54		327				9/9/03		32

		9/10/54		316				9/10/03		32

		9/11/54		340				9/11/03		31

		9/12/54		367				9/12/03		30

		9/13/54		388				9/13/03		32

		9/14/54		388				9/14/03		30

		9/15/54		391				9/15/03		29

		9/16/54		409				9/16/03		29

		9/17/54		595				9/17/03		28

		9/18/54		785				9/18/03		28

		9/19/54		789				9/19/03		27

		9/20/54		745				9/20/03		27

		9/21/54		681				9/21/03		27

		9/22/54		584				9/22/03		26

		9/23/54		504				9/23/03		26

		9/24/54		514				9/24/03		27

		9/25/54		469				9/25/03		26

		9/26/54		400				9/26/03		26

		9/27/54		332				9/27/03		25

		9/28/54		313				9/28/03		25

		9/29/54		316				9/29/03		26

		9/30/54		355				9/30/03		26
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