22 February 2001

Northwest Power Planning Council

Attention:  Kendra Phillips

Response to ISRP

851 SE 6th Avenue, Suite 1100

Portland, OR 97204

Re:  Kootenai Tribe of Idaho/U.S. Geological Survey Project # 24009 [Assess Feasibility of Enhancing White Sturgeon Spawning Substrate Habitat, Kootenai R., Idaho] response to ISRP comments [Mountain Columbia Province]

ISRP Comment 1: “The technical and scientific background to justify such a strong focus on sediment dynamics is weak.  Despite well-recognized problems with incubation success of sturgeon eggs, the proposal does not make a compelling argument nor present sufficient evidence that this problem [recruitment failure] is caused by sedimentation. 

Response to ISRP Comment 1:

In order to address this ISRP comment, it is necessary to discuss potential factors limiting natural recruitment of white sturgeon, and provide empirical data from the Kootenai River to substantiate the plausibility of hypothesized limiting factors.

The following text is from Anders et al. (2000).  A series of factors appear responsible for natural recruitment failure in the Kootenai River white sturgeon population (Figure 1).  These factors fall into two general categories: stock limitation and post-spawning early life mortality factors.

Stock limitation 
An important initial question regarding natural recruitment failure in the Kootenai River white sturgeon population is whether this population is stock limited.  Under a stock limitation scenario, because males in this system were documented to spawn every 2 to 3 years, and females at least every 5 (USFWS 1999), this population should be initially limited by reduced annual numbers of female spawners.  Severe limitation of female spawners in a given year could render post-spawning early life mortality factors obsolete during that year.  

Early life mortality factors 

During years without female stock limitation, given natural spawning and failed natural recruitment, post-spawning early life mortality factors (Figure 1, shaded boxes) would explain failed recruitment.  These potential early life mortality factors could have affected egg, larval, fingerling and YOY (young-of-the-year) stages of white sturgeon, assuming that these lifestages were actually produced in the post-development Kootenai River.

Figure 1. Hypothesized causes of natural recruitment failure in the Kootenai River white sturgeon population.  Although post-spawning mortality factors (shaded boxes) operate in natural, unaltered ecosystems, post-development alterations in the Kootenai River may have increased their relative contributions to recruitment failure in this population. 
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Eggs - Based on empirical evidence, egg suffocation and predation were hypothesized as potential egg mortality factors for Kootenai River white sturgeon (Anders and Richards 1996; Paragamian and Kruse 1996; USFWS 1999).  Over 96% (428 of 444) of the naturally produced white sturgeon eggs collected from the Kootenai River between 1991 and 1995 were collected from habitat that appeared to be suboptimal for incubation (Marcuson et al. 1995; Anders 1996; Paragamian and Kruse 1996).  River velocity and substrate characteristics of documented white sturgeon egg collection areas  (near assumed spawning habitat) in the Kootenai River were atypical of white sturgeon spawning habitat in other parts of the Columbia River Basin (Table 1). 

High water velocities and solid bottom substrates of bedrock, boulder, or cobble characterize white sturgeon spawning habitat, and sturgeon habitat in general in the northern hemisphere (Balon 1981).  In the Columbia basin, the free-flowing reach downstream from Columbia River dams in the U.S. and the Columbia River in BC, white sturgeon spawn in higher water velocity areas with substrate particle size much larger than observed in the Kootenai River (Table 1). The construction and operation of Libby Dam upstream of the white sturgeon spawning reach has dramatically altered stream flow and sediment transport through the spawning reach (Fig. 2) and has reduced the river’s ability to flush sand burying gravel and cobble substrate. The white sturgeon spawning substrate in the Kootenai River is currently dominated by very active and mobile sand dunes as illustrated in Figure 3. 

Hydroelectric development in the Columbia River Basin (Parsley and Beckman 1994; Parsley and Kappenman 2000) and in Europe and Asia (Holcik, Juraj, 1989, p. 150) has reduced the availability of riverine habitat needed for successful sturgeon spawning. An example of this reduced riverine spawning habitat availability is described here for the Kootenai River white sturgeon. Recently, a two-foot veneer of sand (approximate thickness) deposited over a gravel and cobble layer has been discovered in the Kootenai River substrate between river kilometer 240.5 and 245 (Figures 4 and 5), approximately 1.2 kilometers upstream of the white sturgeon spawning reach. Prior to Libby Dam, large spring snowmelt flows would have flushed much of this sand from the underlying gravel-cobble layer. Since Libby Dam became operational, the flushing of this sand is minimal due to the severely muted spring snowmelt runoff flows (Gary Barton, U.S. Geological Survey, personal communication 2001). On the basis of a liner-regression model of Kootenai Lake elevations and sturgeon spawning locations, this gravel-cobble layer may represent pre-Libby dam era white sturgeon spawning substrate habitat (Paragamian et al. 2001).  

These differences in spawning habitat use by Kootenai River and Columbia River white sturgeon may have contributed to recruitment failure.  White sturgeon also spawned in considerably colder water in the Kootenai River than in all lower and upper Columbia River locations (Table 1).  Spawning in colder water would subject white sturgeon eggs in the Kootenai River to a longer incubation period.  Longer incubation periods could result in increased egg mortality by increasing the duration of exposure to predation and suffocation. 

Additionally, white sturgeon spawning and incubation micro-habitat characteristics may have limited or prohibited successful incubation and hatching of white sturgeon eggs in the Kootenai River.  Egg incubation and collection areas in the Kootenai River lack interstitial space (Anders and Richards 1996; USFWS 1999).  These habitats occurred predominantly in the historical alluvial flood plain, currently characterized by low gradient, low water velocity, and the deposition of fine sands, silts, and sediments. 

The depositional characteristics of white sturgeon egg incubation habitats are relevant to egg survival in the Kootenai River due to the eggs' demersal and adhesive qualities.  An adhesive jelly layer surrounds white sturgeon eggs throughout early development.  The adhesiveness of the jelly layer is important for anchoring eggs to the substrate at the vegetal pole during natural spawning (Conte et al. 1988).  Attachment to the substrate in this fashion orients the micropyle upward prior to fertilization.  Contact with freshwater causes the jelly layer to hydrate and the egg becomes adhesive within five minutes (Conte et al., 1988).  The observation that no confirmed viable white sturgeon eggs collected from the Kootenai River from 1991 through 1995 had developed beyond approximately 60 hours after estimated spawning and fertilization suggested that egg suffocation may have been a substantial early life mortality factor for this population.  However, during 1996, many of the naturally spawned eggs collected were within a day of hatching (Vaughn Paragamian, Idaho Department of Fish and Game, personal communication, 1997).

Table 1.  Physical habitat conditions at sites where white sturgeon (Acipenser transmontanus) eggs were collected in the Columbia River in the United States and Canada, and from the Kootenai River in the United States (adapted from Parsley et al. 1993).

Location
Years
Water temperature ((C)
Mean water column velocity (m/s)
Velocity near substrate

(m/s)
Substrate type
References

Lower Columbia River 
1987-1991
10-18
1.0-2.8


0.06-2.4


Boulder
Parsley et al. 1993

Columbia River

Impoundments


1987-1991
12-18


0.81-2.10
0.52-1.62
Cobble
Parsley et al. 1993

Columbia River, BC. 
1993
15.5-17.0
-
-
Clean small boulder,

large cobble
Hildebrand and McKenzie 1994

Kootenai River
1994
7.8-11.2
0.03-0.85
0.09-0.68
Fine sediment

and sand
Marcuson et al. 1995; Anders 1994

Kootenai River
1995
8.4-12.9
0.68
0.17-0.93
Fine sediment 

and sand
Anders and Westerhof 1996; Paragamian and Kruse 1996

Additional comments:  

Justification for sediment-induced mortality hypothesis:

Several concurrent early life mortality factors for white sturgeon could exist in the Kootenai River, as generally presented in Figure 1.  However, due to the fact that no naturally produced white sturgeon larvae have ever been captured from the Kootenai River, despite nearly ten years of sampling with proven gear and techniques, suggests that the recruitment bottleneck likely occurs between fertilization (confirmed by collection of nearly 1,000 naturally spawned and predominantly fertilized eggs, USFWS 1999) and hatch, but before lifestages affected by subsequent proposed mortality factors. It is possible that limited amounts of natural recruitment may be occurring periodically, or possibly even annually at a level below detectable limits.  Successful natural spawning in this population was documented in nearly all years during the 1990’s (USFWS 1999). However, from a population perspective, such low levels of recruitment may be a moot point, due to natural mortality during the time required to reach maturity (age at first maturity documented at mid -teens for males and early 20’s for females for Kootenai River population; Paragamian et al.1997; USFWS 1999).

Given the assumption that recruitment failure occurs very early in life, we then focus on mechanisms that might explain mortality during these lifestages (embryos and larvae).  We then look to the habitat conditions and the biological condition of fish at these early lifestages to provide insight into linkages with observed recruitment failure.  Having many years of empirical confirmation that Kootenai River white sturgeon gametes are viable, and produce surviving, healthy progeny in the hatchery (in the absence of natural incubation and rearing conditions, and predation) virtually confirms that biological inviability is not an issue for these fish, in the hatchery or in the wild.   Thus, potential explanatory differences between survival in the hatchery and mortality in the wild are isolated. Unfortunately, the potential coexistence of several suspected mortality factors confounds our approach.  To compensate for this, we have chosen (following years of study and discussion within the USFWS Recovery Team process) to evaluate potential early life mortality factors at the earliest life stages after which little or no empirical evidence of survival exists.  

To further assess the timing of recruitment failure, relative to life stage, another approach, taken by the KTOI’s Project 199404900 (Improving the Kootenai Ecosystem) addressed the question “ Will Kootenai River white sturgeon eggs fertilized in the hatchery, hatch in the Kootenai River in the absence of siltation and deposition?” To address this question a series of replicated exclusion experiments were performed. These experiments demonstrated that in experimental exclosures, fertilized Kootenai River white sturgeon eggs obtained from the hatchery consistently hatched (at a rate of 3-15%) (C. Holderman, KTOI, personal communication 2000).  Although not a direct measure of the effects of exposure to conditions of incubation habitat, these experiments did suggest that factoring out suspected mortality factors (sedimentation and predation) allowed successful hatch.

An additional piece of evidence initially suggested suffocation (burial) as an important potential early life mortality factor for Kootenai river white sturgeon:  Routine egg sampling employs artificial substrate mats (McCabe and Beckman 1990).  These devices are home furnace filters, close to 1 square meter, sandwiched between 1” angle iron, and lowered to the substrate, where they passively collect numerous naturally spawned and fertilized  (and dead, unfertilized) white sturgeon eggs.  They are retrieved with an attached float and line. 

In the spawning reach of the Kootenai River (Shorty’s island area), if these mats were left on the substrate for several days, some became irretrievable using a 22’ Jet boat, with a V-8 inboard engine for power.  Additionally, tethered thermographs were also “lost” (buried) a period of days to deposition or movement of sand dunes or fines.  This empirical observation strongly suggested the potential severity of conditions for incubating sturgeon eggs in the only known spawning reach.  The pertinent question then became: “If bedload movement has these effects on these relatively solid physical structures, what chances do demersal, adhesive sturgeon eggs (~3 mm diameter) have of surviving an incubation period that may last up to 14 days?”  Although far from empirical scientific evidence, these first-hand observations may be valuable to prioritizing which potential early life mortality factors should be investigated first, based on their probability of contributing to recruitment failure.  

This approach was also chosen to maximize cost-effectiveness of the program.  As in the KTOI’s “Improving the Kootenai Ecosystem” study, completion of the Kootenai River AEA (Adaptive Environmental Assessment) provided a multifactorial management option desirability matrix, which supports investigation of egg loss due to deposition and bedload movements in documented white sturgeon incubation habitat.  Thus, our approach has been to systematically test, and accept or reject the series of proposed early life mortality factors, beginning at the youngest lifestages beyond which survival remains undocumented.

In summary, the review of sampling data, empirical observations, theoretical predictions, and anecdotal evidence, we believe, justifies investigation of  suffocation and burial of incubating embryos as an important potential early life mortality factor for Kootenai River white sturgeon.

ISRP Comment 2: “ No evidence is presented that hard substrate is actually used for egg attachment here or elsewhere.”

Response to ISRP Comment 2:

Conte et al. (1998), and contributing authors have reported that white sturgeon egg positioning in the water column, relative to animal and vegital pole orientation indicates that egg attachment would theoretically maximize fertilization success from a physical perspective.  

White sturgeon are broadcast spawners that release adhesive, demersal eggs (Stockley 1981; Brannon et al. 1984). With the exception of the Sacramento system, white sturgeon spawn exclusively in tailrace areas of Columbia and Snake River impoundments, in the states and in BC (Mike Parsley, USGS, personal communication 2000; Parsley et al. 1993). The exception occurs in the Hell’s Canyon section of the Snake River, which is the only case where turbulent conditions and large particle sized substrate exist at considerable distance from a tailrace (Ken LePla, Idaho Power Co. pers Comm. 1999). Likewise, in the unimpounded Fraser River system in BC., white sturgeon spawning is reported over hard, larger particle sized substrates, in side channel habitats that resemble small swift flowing rivers (Chris Perrin, Limnotek Inc. pers comm. 2000).

In the lower Columbia River, most sturgeon eggs incubate on rocky substrate near the spawning site (Parsley et al. 1993). Rocky substrates also provide cover for yolk sac larvae before they become free swimming. Table 1 in the preceding response provides additional data and citations regarding the fact that white sturgeon, with the few exceptions mentioned, spawn exclusively in habitats characterized by relatively high velocity, some associated with turbulence, over substrates ranging from gravel and cobble to bedrock. Incidentally, such substrate conditions are largely autocorrelated with the over-riding velocities and turbulent flows at these sites.  However, in the Kootenai River, most eggs are found drifting along the river bottom covered with fine sand particles (Paragamian et al. in press). High levels of mortality are likely occurring at the sites now being used for spawning, egg incubation, and yolk sac fry development (Federal Register, Proposed designation of critical habitat for the Kootenai River population of the white sturgeon. vol. 65, no. 246, December 21, 2000, pp. 80698-80708).

ISRP Comment 3:  “A previous study of velocities in the vicinity of the proposed work has not been published except as an abstract, and no summary data from it are presented in the proposal.”

Response to ISRP Comment 3:

These data were published in: Lipscomb, S.W., C. Berenbrock, and J.D. Doyle. 1998. Spatial distribution of stream velocities for the Kootenai River near Bonners Ferry, Idaho, June 1997: U.S. Geological Survey open-File Report 97-830, 174 p. 

Summary velocity data are presented below in Table 2.

Table 2.  Mean and standard deviations of velocities at selected depths below the water surface, by reach, Kootenai River, June 1997. 

Depth (m)
Reach 1 – Spawning staging area

 
Reach 2 –Spawning subreach

 
Reach 3 – Bonners Ferry

 


Vel (m/s)
Std dev
Vel (m/s)
Std dev
Vel (m/s)
Std dev

2.82
0.83
0.20
0.82
0.25
0.79
0.37

3.82
0.85
0.19
0.82
0.23
0.75
0.34

4.82
0.88
0.17
0.85
0.22
0.67
0.32

5.82
0.89
0.16
0.85
0.22
0.59
0.35

6.82
0.89
0.16
0.86
0.22
0.53
0.35

ISRP Comment 4:  “This proposal assumes that the sediment hypothesis for lack of incubation success is correct without suggesting any alternative hypotheses that might be addressed by the research.”

Response to ISRP Comment 4:   See response to ISRP Comment 1, above, specifically Figure 3, and text that describes it.

ISRP Comment 5:  What if sediment dynamics has nothing to do with reproductive success?  If it does not, then the benefit to fish and wildlife from the detailed sediment study could be nil, regardless of the opinions in the BiOp, recovery Plan, and Subbasin Summary.  

Response to ISRP Comment 5:  This is a very pertinent concern, and one that continues to challenge the experimental approach of this and other studies involving habitat and sturgeon recruitment failure.  However,  we reiterate that we believe that the review of nearly a decade of  empirical data and observations, theoretical predictions, and anecdotal evidence, in this case justifies investigation of  suffocation and burial of incubating embryos as an important potential early life mortality factor for Kootenai River white sturgeon.  

We acknowledge uncertainty in assigning cause to this population’s recruitment failure.  While this concern is particularly relevant, it is analogous to an earlier dilemma facing this program, in which the Kootenai white sturgeon research group needed information concerning survival rates of juvenile white sturgeon in the river to develop stocking rates for the Kootenai Hatchery program.  However, no juveniles could be found in the river.  Thus, the circular argument suggested that we needed juvenile survival data in the river to set release targets, but could only get such data by releasing fish into the system to estimate them. 

Previously discussed evidence does suggest that incubation may likely be unsuccessful, contributing substantially to recruitment failure.  One way to be more certain of the role of sediment issues in recruitment failure is to gain an understanding into specifics of the bedload processes in this important incubation habitat. 

The response to this ISRP comment involves the chosen adaptive management approach adopted by the white sturgeon recovery team.  We model, review, discuss, and prioritize management options, agree on a” best” plan of action, with the instantaneous amount of available data (while cognizant of the uncertainties), make predictions, and then sequentially test to accept or reject them.  This process is accompanied by an iterative evaluation and improvement loop.

ISRP Comment 6:  “The Tribe should perhaps pursue other aspects of the effort before implementing this large task”.

Response to ISRP Comment 6:

Recovery efforts for Kootenai River white sturgeon have included nearly 10 years of augmented discharge tests and evaluation, providing virtually no population benefit.  However, the experiments did document unexpected nearly annual successful spawning throughout the 1990’s.  Subsequently, focus has shifted toward in-river limitations to recruitment, and collection of viable embryos, and virtually no subsequent naturally produced life stages.  In addition, growth, condition and survival of released hatchery progeny of actively spawned wild adults have been positive.  

In general terms, we have a population with declining population fecundity, when viewed on a decadal scale.  We have drastic changes in the ecosystem following diking and impoundment.  The Kootenai sturgeon’s life cycle is broken during or immediately after incubation. Therefore, we feel that although monetary risks accompany the investigation of this sediment-induced recruitment failure hypothesis, testing it at this time appears to be a justified next step in this series of investigations, none of which have yet successfully solved the problem of natural recruitment failure.  We would invite alternative research and management suggestions from the ISRP.
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Figure 5--Seismic section, coring data, and location of buried gravel-cobble layer on the Kootenai River near river kilometer 242 near the white sturgeon spawning reach. (Source is the U.S. Geological Survey)





EXPLANATION





Figure 4--Sediment core, taken from the Kootenai River substrate near river kilometer 242. Core shows a layer of sand burying a gravel and cobble layer that perhaps was a historic sturgeon spawning substrate habitat. (Source is the U.S. Geological Survey)
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Figure 3--Seismic profile of sand dune forming the Kootenai River substrate in the white sturgeon spawning reach. (Seismic section from the U.S. Geological Survey)
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Figure 4--Median daily suspended-sediment load and median daily stream flow for the Kootenai River white sturgeon spawning reach: (a) 1966-71 [pre Libby dam] and (b) 1973-83 [Libby dam era]. Suspend-sediment samples collected daily from the Kootenai River during 1966-83 by the U.S. Geological Survey.
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Sheet1

		

						Median daily suspended sediment load (tons/day)		Daily median flow (cubic-ft/s)		Median daily suspended sediment load (tons/day)		Daily median flow (cubic-ft/sec)

		1-Jan		1		33		4050		358		17300

		2-Jan		2		49		3610		420		16000

		3-Jan		3		45		3700		400.5		16800

		4-Jan		4		31		3700		284.5		17000

		5-Jan		5		30		3700		310		16900

		6-Jan		6		21		3800		389.5		20800

		7-Jan		7		21		3940		372.5		20600

		8-Jan		8		14		4010		329.5		19000

		9-Jan		9		21		4050		373.5		20600

		10-Jan		10		22		4080		298.5		20600

		11-Jan		11		29		4040		352		20500

		12-Jan		12		30		3980		256.5		19700

		13-Jan		13		32		3880		318		19100

		14-Jan		14		18		4000		325		19400

		15-Jan		15		52		4300		333.5		20800

		16-Jan		16		39		4500		298.5		20600

		17-Jan		17		42		4700		312		15900

		18-Jan		18		38		4650		329		16200

		19-Jan		19		40		4910		412.5		16000

		20-Jan		20		38		5300		292		20100

		21-Jan		21		39		4900		289		15200

		22-Jan		22		40		5170		387		13850

		23-Jan		23		58		5310		672		16150

		24-Jan		24		91		5020		343		16450

		25-Jan		25		91		4850		652		16200

		26-Jan		26		74		4610		289		16800

		27-Jan		27		63		4630		434		17300

		28-Jan		28		68		4260		397		19600

		29-Jan		29		51		4180		604		18450

		30-Jan		30		38		4300		261		19700

		31-Jan		31		43		4600		285		18900

		1-Feb		32		44		4850		224		17300

		2-Feb		33		70		5200		334		17550

		3-Feb		34		91		5600		376		17050

		4-Feb		35		67		6200		293		17100

		5-Feb		36		99		7140		180		14900

		6-Feb		37		152		7060		259		12400

		7-Feb		38		140		6500		165		11800

		8-Feb		39		117		6200		336		16500

		9-Feb		40		54		6000		288		18900

		10-Feb		41		54		5800		292		19250

		11-Feb		42		60		5600		204		19250

		12-Feb		43		53		5500		310		17800

		13-Feb		44		57		5300		275		15250

		14-Feb		45		52		5200		346		15050

		15-Feb		46		52		5080		295		19200

		16-Feb		47		88		5060		342		19200

		17-Feb		48		76		5060		489		18000

		18-Feb		49		91		5100		413.5		18000

		19-Feb		50		140		5200		331		17500

		20-Feb		51		75		5400		263.5		13900

		21-Feb		52		151		5590		275.5		14600

		22-Feb		53		110		5590		248.5		14500

		23-Feb		54		185		5520		269.5		14400

		24-Feb		55		177		5470		429		16200

		25-Feb		56		177		5430		429.5		16200

		26-Feb		57		105		5450		343.5		15000

		27-Feb		58		64		5470		250		14700

		28-Feb		59		62		5550		287		14300

		1-Mar		60		243		7500		109.5		9950

		2-Mar		61		93		5440		329.5		13600

		3-Mar		62		59		5460		330		13500

		4-Mar		63		67		5280		383		17000

		5-Mar		64		59		5480		441		18300

		6-Mar		65		55		5280		345		18600

		7-Mar		66		54		5160		329		16900

		8-Mar		67		61		5020		284		16800

		9-Mar		68		76		5000		290.5		13900

		10-Mar		69		64		5000		269		11200

		11-Mar		70		66		4910		235		12400

		12-Mar		71		110		5100		369.5		14500

		13-Mar		72		104		5180		365		14800

		14-Mar		73		91		5010		339.5		13600

		15-Mar		74		64		4900		278.5		7090

		16-Mar		75		89		4940		272		7170

		17-Mar		76		117		5020		283.5		11000

		18-Mar		77		124		5200		201		11000

		19-Mar		78		110		5180		198		7710

		20-Mar		79		193		5510		237.5		8000

		21-Mar		80		160		5630		177.5		7460

		22-Mar		81		140		5590		107.5		7280

		23-Mar		82		144		5460		123		7080

		24-Mar		83		134		6490		183		8850

		25-Mar		84		232		7060		193.5		8560

		26-Mar		85		167		7200		276.5		8500

		27-Mar		86		192		7270		229		8280

		28-Mar		87		233		7200		150.5		7820

		29-Mar		88		188		7030		109.5		7180

		30-Mar		89		195		7000		146		6700

		31-Mar		90		214		6780		232.5		8040

		1-Apr		91		219		6760		192		8540

		2-Apr		92		215		6630		242		8690

		3-Apr		93		212		6540		271.5		9860

		4-Apr		94		211		6510		206.5		8500

		5-Apr		95		217		6710		247		8280

		6-Apr		96		188		7140		148.5		6830

		7-Apr		97		231		7520		190.5		8060

		8-Apr		98		268		7960		273		9550

		9-Apr		99		277		8550		218		8920

		10-Apr		100		347		9190		217		8280

		11-Apr		101		420		9720		184		8160

		12-Apr		102		500		10200		117		7350

		13-Apr		103		583		10800		125		7120

		14-Apr		104		685		11100		159		8920

		15-Apr		105		491		11600		138		8710

		16-Apr		106		514		11900		126		8420

		17-Apr		107		547		11700		129.5		8430

		18-Apr		108		618		11200		177.5		8260

		19-Apr		109		487		10600		201.5		8270

		20-Apr		110		445		10300		287.5		9030

		21-Apr		111		317		9780		301.5		10100

		22-Apr		112		353		9330		287.5		9700

		23-Apr		113		335		8870		267.5		9970

		24-Apr		114		234		8680		298		10400

		25-Apr		115		234		8680		530		12300

		26-Apr		116		220		9040		872		15900

		27-Apr		117		212		9810		984		14300

		28-Apr		118		589		10900		1135		16300

		29-Apr		119		311		11500		887		17100

		30-Apr		120		282		11600		1029.5		17100

		1-May		121		1050		11400		904.5		17500

		2-May		122		1760		15900		1028.5		17900

		3-May		123		2140		19800		1022.5		18000

		4-May		124		2860		21200		1110		18200

		5-May		125		3330		21700		1340		20200

		6-May		126		2660		22400		1415		21600

		7-May		127		2600		26100		1080.5		21600

		8-May		128		3970		31900		942		22100

		9-May		129		5840		34200		1004.5		19500

		10-May		130		8750		34600		666		16900

		11-May		131		11100		34000		638		20700

		12-May		132		11400		32600		797		20600

		13-May		133		6070		30300		611.5		17800

		14-May		134		3280		27300		551.5		15400

		15-May		135		8330		31500		513		14700

		16-May		136		9580		35500		810		15200

		17-May		137		10800		36500		1715		20500

		18-May		138		12200		36000		1545.5		22800

		19-May		139		18500		42200		1079.5		23000

		20-May		140		16700		47700		1115		22100

		21-May		141		22900		45200		885.5		21100

		22-May		142		27300		45200		833.5		20400

		23-May		143		19700		47000		879		20400

		24-May		144		14100		53500		961.5		21700

		25-May		145		21400		59700		813		20400

		26-May		146		20100		59600		716		20100

		27-May		147		22900		58000		669.5		18200

		28-May		148		31750		62800		629.5		17000

		29-May		149		29750		61200		573		17500

		30-May		150		27800		60050		497		16300

		31-May		151		41900		69100		368.5		15900

		1-Jun		152		45050		76800		297.5		15300

		2-Jun		153		41800		77550		429.5		15700

		3-Jun		154		42150		72550		362		15000

		4-Jun		155		33350		68950		383.5		17300

		5-Jun		156		45700		69500		425.5		19500

		6-Jun		157		49400		74500		350.5		18000

		7-Jun		158		53700		75400		364.5		16800

		8-Jun		159		52250		74800		350.5		16100

		9-Jun		160		50200		73450		385		15700

		10-Jun		161		40850		70500		440.5		16400

		11-Jun		162		38150		66400		792.5		19900

		12-Jun		163		34050		62400		438		17100

		13-Jun		164		27100		61900		500		14400

		14-Jun		165		28900		60650		529.5		16800

		15-Jun		166		22100		58250		616		19300

		16-Jun		167		18500		53250		361		12900

		17-Jun		168		11850		47000		325.5		12700

		18-Jun		169		9755		42950		404		15000

		19-Jun		170		9065		43100		383.5		14900

		20-Jun		171		8235		43600		402.5		13700

		21-Jun		172		10590		42350		368		15400

		22-Jun		173		11550		46350		343		14300

		23-Jun		174		15000		50150		153		11050

		24-Jun		175		13500		49750		150		10950

		25-Jun		176		15500		48350		119		11150

		26-Jun		177		12495		46650		138		11050

		27-Jun		178		12160		46550		130		10930

		28-Jun		179		14455		45400		232		12200

		29-Jun		180		12710		47900		208		11800

		30-Jun		181		12430		46950		180.5		9730

		1-Jul		182		9470		42700		222		9160

		2-Jul		183		7340		38250		249		9500

		3-Jul		184		7625		36300		393.5		9320

		4-Jul		185		4900		35800		280		10200

		5-Jul		186		4160		34750		218.5		8630

		6-Jul		187		4290		35050		175		8740

		7-Jul		188		5660		36850		181		8620

		8-Jul		189		6090		37600		178.5		9720

		9-Jul		190		6345		36950		180		9780

		10-Jul		191		6545		36700		385.5		13000

		11-Jul		192		5805		36000		246		12600

		12-Jul		193		5295		35050		428		12200

		13-Jul		194		3765		33700		283.5		12000

		14-Jul		195		3735		32750		248		12000

		15-Jul		196		2950		32000		277		13700

		16-Jul		197		2185		29600		257.5		15700

		17-Jul		198		1610		27850		309		13900

		18-Jul		199		1420		26000		327.5		13500

		19-Jul		200		1170		25050		508		11400

		20-Jul		201		1190		24300		446		9230

		21-Jul		202		987		23200		250		9220

		22-Jul		203		950		21700		266		9720

		23-Jul		204		1060.5		20950		380.5		13500

		24-Jul		205		954		20800		452		14400

		25-Jul		206		971		20100		290		14400

		26-Jul		207		820		19300		276.5		14000

		27-Jul		208		614.5		18850		212		11500

		28-Jul		209		713		18500		188		11300

		29-Jul		210		608		17900		250		15000

		30-Jul		211		604		17250		297		15500

		31-Jul		212		569		16650		298		15200

		1-Aug		213		496.5		16400		299		14500

		2-Aug		214		441.5		16000		197.5		12700

		3-Aug		215		364.5		15150		180.5		11400

		4-Aug		216		356.5		14300		155.5		12400

		5-Aug		217		344		13900		207.5		12300

		6-Aug		218		331.5		13500		253		12300

		7-Aug		219		358		13250		193.5		14200

		8-Aug		220		388.5		13000		214.5		12300

		9-Aug		221		348.5		12900		133		10100

		10-Aug		222		340		12600		141.5		9590

		11-Aug		223		312		12050		152		11100

		12-Aug		224		336.5		11550		120.5		11100

		13-Aug		225		308.5		11200		171.5		12800

		14-Aug		226		266		10950		146.5		10800

		15-Aug		227		255		10800		66.5		8770

		16-Aug		228		279.5		10700		81.5		7580

		17-Aug		229		321.5		10500		89.5		9820

		18-Aug		230		216.5		10750		115		7700

		19-Aug		231		216.5		10315		162.5		10600

		20-Aug		232		234		10390		130		12800

		21-Aug		233		210		9660		144.5		12800

		22-Aug		234		217		9215		141.5		12400

		23-Aug		235		188		9055		86.5		10300

		24-Aug		236		173.5		8890		70.5		8650

		25-Aug		237		158		8850		89.5		10600

		26-Aug		238		142		8890		133.5		8820

		27-Aug		239		152.5		8745		117		8700

		28-Aug		240		127.5		8640		74.5		8580

		29-Aug		241		150.5		8485		92.5		8040

		30-Aug		242		135		8295		83.5		9320

		31-Aug		243		121.5		8140		95		10100

		1-Sep		244		97.5		8170		91.5		9220

		2-Sep		245		153.5		8165		87.5		8880

		3-Sep		246		120.5		8065		80		8430

		4-Sep		247		119		7710		59.5		7840

		5-Sep		248		109		7470		58		7040

		6-Sep		249		118.5		7225		58.5		7170

		7-Sep		250		111		7300		64.5		8120

		8-Sep		251		128.5		7120		66.5		8010

		9-Sep		252		113.5		7105		67		8850

		10-Sep		253		74.5		6875		86.5		9470

		11-Sep		254		86		6785		97.5		10500

		12-Sep		255		76		6560		113.5		10500

		13-Sep		256		75		6505		69		8670

		14-Sep		257		94		6475		102.5		8430

		15-Sep		258		93		6460		99.5		10300

		16-Sep		259		59		6445		87.5		10400

		17-Sep		260		41.5		6395		80		9830

		18-Sep		261		53		6510		59		7870

		19-Sep		262		43.5		6355		58		8390

		20-Sep		263		42.5		6180		91		8420

		21-Sep		264		40.5		6210		60		8180

		22-Sep		265		52		6090		76		8670

		23-Sep		266		48.5		6165		119		9290

		24-Sep		267		50.5		6255		128.5		12300

		25-Sep		268		55		6195		118.5		12800

		26-Sep		269		88		6070		70		11500

		27-Sep		270		55		5985		87		11500

		28-Sep		271		47.5		5845		72.5		9360

		29-Sep		272		38		5680		72.5		9480

		30-Sep		273		45.5		5640		118.5		10200

		1-Oct		274		53		5790		126.5		11100

		2-Oct		275		108		5675		145		10500

		3-Oct		276		78.5		5630		159		10800

		4-Oct		277		73.5		5675		103		10700

		5-Oct		278		76.5		5700		114		10800

		6-Oct		279		68		5695		176		13500

		7-Oct		280		76		5665		97.5		11600

		8-Oct		281		57		5580		99.5		11600

		9-Oct		282		56.5		5725		135		14100

		10-Oct		283		60		5915		228.5		14400

		11-Oct		284		56		5895		218.5		12500

		12-Oct		285		46.5		5910		127.5		11300

		13-Oct		286		59		5795		98		11100

		14-Oct		287		59		5845		153.5		13900

		15-Oct		288		95		6070		231		16200

		16-Oct		289		77.5		6355		292		15500

		17-Oct		290		64.5		6280		221		14200

		18-Oct		291		64		5935		255.5		14800

		19-Oct		292		63.5		5665		284		15300

		20-Oct		293		61		5525		234.5		15100

		21-Oct		294		66.5		5630		207		14400

		22-Oct		295		81.5		5505		270		15500

		23-Oct		296		58		5635		184		13700

		24-Oct		297		54		5600		185		12500

		25-Oct		298		43		5580		252		14750

		26-Oct		299		47.5		5605		260.5		15600

		27-Oct		300		54.5		5755		349		16000

		28-Oct		301		55.5		5635		337.5		15800

		29-Oct		302		57		5575		362		17600

		30-Oct		303		41.5		5355		301.5		17800

		31-Oct		304		62		5220		314.5		16700

		1-Nov		305		45.5		5125		331		16500

		2-Nov		306		45		5055		374		16300

		3-Nov		307		33		4990		348		16600

		4-Nov		308		46.5		5020		426.5		19500

		5-Nov		309		48.5		5230		424.5		18800

		6-Nov		310		54.5		5230		364.5		18600

		7-Nov		311		41		5415		346		18600

		8-Nov		312		45.5		5235		314		16300

		9-Nov		313		43		5145		422		17700

		10-Nov		314		45		5145		403		17600

		11-Nov		315		45.5		5235		455.5		18300

		12-Nov		316		48		5420		455.5		17100

		13-Nov		317		52.5		5505		324.5		20400

		14-Nov		318		44.5		5590		331		19900

		15-Nov		319		47.5		5540		209.5		16600

		16-Nov		320		47.5		5510		225.5		17700

		17-Nov		321		49		5380		305		19200

		18-Nov		322		49		5410		280.5		19200

		19-Nov		323		50.5		5550		367		19900

		20-Nov		324		49		5495		409.5		20000

		21-Nov		325		46		5365		382		20900

		22-Nov		326		47		5360		362		19500

		23-Nov		327		59		5455		377		19000

		24-Nov		328		57.5		5315		340		18500

		25-Nov		329		55.5		5110		356.5		18900

		26-Nov		330		62		5115		331.5		20100

		27-Nov		331		40.5		4960		266		21100

		28-Nov		332		46.5		4940		317.5		20800

		29-Nov		333		51		4835		249		20900

		30-Nov		334		46		4705		228.5		21100

		1-Dec		335		45.5		4615		314.5		21200

		2-Dec		336		38.5		4485		385.5		19600

		3-Dec		337		43.5		4525		319		20500

		4-Dec		338		43		4555		737		19200

		5-Dec		339		50		4615		505		19450

		6-Dec		340		50		4635		522		19150

		7-Dec		341		46		4725		471		21750

		8-Dec		342		51.5		4760		569.5		21800

		9-Dec		343		49.5		4855		381.5		21700

		10-Dec		344		50.5		4695		378.5		21500

		11-Dec		345		47.5		4530		324.5		21500

		12-Dec		346		44.5		4470		464.5		21500

		13-Dec		347		47		4315		513		21050

		14-Dec		348		44		4060		305		21750

		15-Dec		349		49.5		4165		299.5		21200

		16-Dec		350		42.5		4215		490		21500

		17-Dec		351		36		4350		387		21600

		18-Dec		352		36.5		4490		410		21500

		19-Dec		353		38.5		4485		495		16500

		20-Dec		354		40		4315		419.5		20150

		21-Dec		355		42		4220		494.5		19850

		22-Dec		356		40		3955		440.5		16900

		23-Dec		357		37		3840		356		17050

		24-Dec		358		33		4250		500.5		16200

		25-Dec		359		37.5		4345		496.5		18000

		26-Dec		360		36.5		4775		499		17750

		27-Dec		361		49		4715		403		12080

		28-Dec		362		40.5		4395		444.5		9980

		29-Dec		363		33.5		4115		370		13350

		30-Dec		364		38.5		4170		514		18750

		31-Dec		365		33		4080		430		18850
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Median daily suspended sediment load (tons/day)

Daily median flow (cubic-ft/s)

Days during year
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Sheet1

		

						Median daily suspended sediment load (tons/day)		Daily median flow (cubic-ft/s)		Median daily suspended sediment load (tons/day)		Daily median flow (cubic-ft/sec)

		1-Jan		1		33		4050		358		17300

		2-Jan		2		49		3610		420		16000

		3-Jan		3		45		3700		400.5		16800

		4-Jan		4		31		3700		284.5		17000

		5-Jan		5		30		3700		310		16900

		6-Jan		6		21		3800		389.5		20800

		7-Jan		7		21		3940		372.5		20600

		8-Jan		8		14		4010		329.5		19000

		9-Jan		9		21		4050		373.5		20600

		10-Jan		10		22		4080		298.5		20600

		11-Jan		11		29		4040		352		20500

		12-Jan		12		30		3980		256.5		19700

		13-Jan		13		32		3880		318		19100

		14-Jan		14		18		4000		325		19400

		15-Jan		15		52		4300		333.5		20800

		16-Jan		16		39		4500		298.5		20600

		17-Jan		17		42		4700		312		15900

		18-Jan		18		38		4650		329		16200

		19-Jan		19		40		4910		412.5		16000

		20-Jan		20		38		5300		292		20100

		21-Jan		21		39		4900		289		15200

		22-Jan		22		40		5170		387		13850

		23-Jan		23		58		5310		672		16150

		24-Jan		24		91		5020		343		16450

		25-Jan		25		91		4850		652		16200

		26-Jan		26		74		4610		289		16800

		27-Jan		27		63		4630		434		17300

		28-Jan		28		68		4260		397		19600

		29-Jan		29		51		4180		604		18450

		30-Jan		30		38		4300		261		19700

		31-Jan		31		43		4600		285		18900

		1-Feb		32		44		4850		224		17300

		2-Feb		33		70		5200		334		17550

		3-Feb		34		91		5600		376		17050

		4-Feb		35		67		6200		293		17100

		5-Feb		36		99		7140		180		14900

		6-Feb		37		152		7060		259		12400

		7-Feb		38		140		6500		165		11800

		8-Feb		39		117		6200		336		16500

		9-Feb		40		54		6000		288		18900

		10-Feb		41		54		5800		292		19250

		11-Feb		42		60		5600		204		19250

		12-Feb		43		53		5500		310		17800

		13-Feb		44		57		5300		275		15250

		14-Feb		45		52		5200		346		15050

		15-Feb		46		52		5080		295		19200

		16-Feb		47		88		5060		342		19200

		17-Feb		48		76		5060		489		18000

		18-Feb		49		91		5100		413.5		18000

		19-Feb		50		140		5200		331		17500

		20-Feb		51		75		5400		263.5		13900

		21-Feb		52		151		5590		275.5		14600

		22-Feb		53		110		5590		248.5		14500

		23-Feb		54		185		5520		269.5		14400

		24-Feb		55		177		5470		429		16200

		25-Feb		56		177		5430		429.5		16200

		26-Feb		57		105		5450		343.5		15000

		27-Feb		58		64		5470		250		14700

		28-Feb		59		62		5550		287		14300

		1-Mar		60		243		7500		109.5		9950

		2-Mar		61		93		5440		329.5		13600

		3-Mar		62		59		5460		330		13500

		4-Mar		63		67		5280		383		17000

		5-Mar		64		59		5480		441		18300

		6-Mar		65		55		5280		345		18600

		7-Mar		66		54		5160		329		16900

		8-Mar		67		61		5020		284		16800

		9-Mar		68		76		5000		290.5		13900

		10-Mar		69		64		5000		269		11200

		11-Mar		70		66		4910		235		12400

		12-Mar		71		110		5100		369.5		14500

		13-Mar		72		104		5180		365		14800

		14-Mar		73		91		5010		339.5		13600

		15-Mar		74		64		4900		278.5		7090

		16-Mar		75		89		4940		272		7170

		17-Mar		76		117		5020		283.5		11000

		18-Mar		77		124		5200		201		11000

		19-Mar		78		110		5180		198		7710

		20-Mar		79		193		5510		237.5		8000

		21-Mar		80		160		5630		177.5		7460

		22-Mar		81		140		5590		107.5		7280

		23-Mar		82		144		5460		123		7080

		24-Mar		83		134		6490		183		8850

		25-Mar		84		232		7060		193.5		8560

		26-Mar		85		167		7200		276.5		8500

		27-Mar		86		192		7270		229		8280

		28-Mar		87		233		7200		150.5		7820

		29-Mar		88		188		7030		109.5		7180

		30-Mar		89		195		7000		146		6700

		31-Mar		90		214		6780		232.5		8040

		1-Apr		91		219		6760		192		8540

		2-Apr		92		215		6630		242		8690

		3-Apr		93		212		6540		271.5		9860

		4-Apr		94		211		6510		206.5		8500

		5-Apr		95		217		6710		247		8280

		6-Apr		96		188		7140		148.5		6830

		7-Apr		97		231		7520		190.5		8060

		8-Apr		98		268		7960		273		9550

		9-Apr		99		277		8550		218		8920

		10-Apr		100		347		9190		217		8280

		11-Apr		101		420		9720		184		8160

		12-Apr		102		500		10200		117		7350

		13-Apr		103		583		10800		125		7120

		14-Apr		104		685		11100		159		8920

		15-Apr		105		491		11600		138		8710

		16-Apr		106		514		11900		126		8420

		17-Apr		107		547		11700		129.5		8430

		18-Apr		108		618		11200		177.5		8260

		19-Apr		109		487		10600		201.5		8270

		20-Apr		110		445		10300		287.5		9030

		21-Apr		111		317		9780		301.5		10100

		22-Apr		112		353		9330		287.5		9700

		23-Apr		113		335		8870		267.5		9970

		24-Apr		114		234		8680		298		10400

		25-Apr		115		234		8680		530		12300

		26-Apr		116		220		9040		872		15900

		27-Apr		117		212		9810		984		14300

		28-Apr		118		589		10900		1135		16300

		29-Apr		119		311		11500		887		17100

		30-Apr		120		282		11600		1029.5		17100

		1-May		121		1050		11400		904.5		17500

		2-May		122		1760		15900		1028.5		17900

		3-May		123		2140		19800		1022.5		18000

		4-May		124		2860		21200		1110		18200

		5-May		125		3330		21700		1340		20200

		6-May		126		2660		22400		1415		21600

		7-May		127		2600		26100		1080.5		21600

		8-May		128		3970		31900		942		22100

		9-May		129		5840		34200		1004.5		19500

		10-May		130		8750		34600		666		16900

		11-May		131		11100		34000		638		20700

		12-May		132		11400		32600		797		20600

		13-May		133		6070		30300		611.5		17800

		14-May		134		3280		27300		551.5		15400

		15-May		135		8330		31500		513		14700

		16-May		136		9580		35500		810		15200

		17-May		137		10800		36500		1715		20500

		18-May		138		12200		36000		1545.5		22800

		19-May		139		18500		42200		1079.5		23000

		20-May		140		16700		47700		1115		22100

		21-May		141		22900		45200		885.5		21100

		22-May		142		27300		45200		833.5		20400

		23-May		143		19700		47000		879		20400

		24-May		144		14100		53500		961.5		21700

		25-May		145		21400		59700		813		20400

		26-May		146		20100		59600		716		20100

		27-May		147		22900		58000		669.5		18200

		28-May		148		31750		62800		629.5		17000

		29-May		149		29750		61200		573		17500

		30-May		150		27800		60050		497		16300

		31-May		151		41900		69100		368.5		15900

		1-Jun		152		45050		76800		297.5		15300

		2-Jun		153		41800		77550		429.5		15700

		3-Jun		154		42150		72550		362		15000

		4-Jun		155		33350		68950		383.5		17300

		5-Jun		156		45700		69500		425.5		19500

		6-Jun		157		49400		74500		350.5		18000

		7-Jun		158		53700		75400		364.5		16800

		8-Jun		159		52250		74800		350.5		16100

		9-Jun		160		50200		73450		385		15700

		10-Jun		161		40850		70500		440.5		16400

		11-Jun		162		38150		66400		792.5		19900

		12-Jun		163		34050		62400		438		17100

		13-Jun		164		27100		61900		500		14400

		14-Jun		165		28900		60650		529.5		16800

		15-Jun		166		22100		58250		616		19300

		16-Jun		167		18500		53250		361		12900

		17-Jun		168		11850		47000		325.5		12700

		18-Jun		169		9755		42950		404		15000

		19-Jun		170		9065		43100		383.5		14900

		20-Jun		171		8235		43600		402.5		13700

		21-Jun		172		10590		42350		368		15400

		22-Jun		173		11550		46350		343		14300

		23-Jun		174		15000		50150		153		11050

		24-Jun		175		13500		49750		150		10950

		25-Jun		176		15500		48350		119		11150

		26-Jun		177		12495		46650		138		11050

		27-Jun		178		12160		46550		130		10930

		28-Jun		179		14455		45400		232		12200

		29-Jun		180		12710		47900		208		11800

		30-Jun		181		12430		46950		180.5		9730

		1-Jul		182		9470		42700		222		9160

		2-Jul		183		7340		38250		249		9500

		3-Jul		184		7625		36300		393.5		9320

		4-Jul		185		4900		35800		280		10200

		5-Jul		186		4160		34750		218.5		8630

		6-Jul		187		4290		35050		175		8740

		7-Jul		188		5660		36850		181		8620

		8-Jul		189		6090		37600		178.5		9720

		9-Jul		190		6345		36950		180		9780

		10-Jul		191		6545		36700		385.5		13000

		11-Jul		192		5805		36000		246		12600

		12-Jul		193		5295		35050		428		12200

		13-Jul		194		3765		33700		283.5		12000

		14-Jul		195		3735		32750		248		12000

		15-Jul		196		2950		32000		277		13700

		16-Jul		197		2185		29600		257.5		15700

		17-Jul		198		1610		27850		309		13900

		18-Jul		199		1420		26000		327.5		13500

		19-Jul		200		1170		25050		508		11400

		20-Jul		201		1190		24300		446		9230

		21-Jul		202		987		23200		250		9220

		22-Jul		203		950		21700		266		9720

		23-Jul		204		1060.5		20950		380.5		13500

		24-Jul		205		954		20800		452		14400

		25-Jul		206		971		20100		290		14400

		26-Jul		207		820		19300		276.5		14000

		27-Jul		208		614.5		18850		212		11500

		28-Jul		209		713		18500		188		11300

		29-Jul		210		608		17900		250		15000

		30-Jul		211		604		17250		297		15500

		31-Jul		212		569		16650		298		15200

		1-Aug		213		496.5		16400		299		14500

		2-Aug		214		441.5		16000		197.5		12700

		3-Aug		215		364.5		15150		180.5		11400

		4-Aug		216		356.5		14300		155.5		12400

		5-Aug		217		344		13900		207.5		12300

		6-Aug		218		331.5		13500		253		12300

		7-Aug		219		358		13250		193.5		14200

		8-Aug		220		388.5		13000		214.5		12300

		9-Aug		221		348.5		12900		133		10100

		10-Aug		222		340		12600		141.5		9590

		11-Aug		223		312		12050		152		11100

		12-Aug		224		336.5		11550		120.5		11100

		13-Aug		225		308.5		11200		171.5		12800

		14-Aug		226		266		10950		146.5		10800

		15-Aug		227		255		10800		66.5		8770

		16-Aug		228		279.5		10700		81.5		7580

		17-Aug		229		321.5		10500		89.5		9820

		18-Aug		230		216.5		10750		115		7700

		19-Aug		231		216.5		10315		162.5		10600

		20-Aug		232		234		10390		130		12800

		21-Aug		233		210		9660		144.5		12800

		22-Aug		234		217		9215		141.5		12400

		23-Aug		235		188		9055		86.5		10300

		24-Aug		236		173.5		8890		70.5		8650

		25-Aug		237		158		8850		89.5		10600

		26-Aug		238		142		8890		133.5		8820

		27-Aug		239		152.5		8745		117		8700

		28-Aug		240		127.5		8640		74.5		8580

		29-Aug		241		150.5		8485		92.5		8040

		30-Aug		242		135		8295		83.5		9320

		31-Aug		243		121.5		8140		95		10100

		1-Sep		244		97.5		8170		91.5		9220

		2-Sep		245		153.5		8165		87.5		8880

		3-Sep		246		120.5		8065		80		8430

		4-Sep		247		119		7710		59.5		7840

		5-Sep		248		109		7470		58		7040

		6-Sep		249		118.5		7225		58.5		7170

		7-Sep		250		111		7300		64.5		8120

		8-Sep		251		128.5		7120		66.5		8010

		9-Sep		252		113.5		7105		67		8850

		10-Sep		253		74.5		6875		86.5		9470

		11-Sep		254		86		6785		97.5		10500

		12-Sep		255		76		6560		113.5		10500

		13-Sep		256		75		6505		69		8670

		14-Sep		257		94		6475		102.5		8430

		15-Sep		258		93		6460		99.5		10300

		16-Sep		259		59		6445		87.5		10400

		17-Sep		260		41.5		6395		80		9830

		18-Sep		261		53		6510		59		7870

		19-Sep		262		43.5		6355		58		8390

		20-Sep		263		42.5		6180		91		8420

		21-Sep		264		40.5		6210		60		8180

		22-Sep		265		52		6090		76		8670

		23-Sep		266		48.5		6165		119		9290

		24-Sep		267		50.5		6255		128.5		12300

		25-Sep		268		55		6195		118.5		12800

		26-Sep		269		88		6070		70		11500

		27-Sep		270		55		5985		87		11500

		28-Sep		271		47.5		5845		72.5		9360

		29-Sep		272		38		5680		72.5		9480

		30-Sep		273		45.5		5640		118.5		10200

		1-Oct		274		53		5790		126.5		11100

		2-Oct		275		108		5675		145		10500

		3-Oct		276		78.5		5630		159		10800

		4-Oct		277		73.5		5675		103		10700

		5-Oct		278		76.5		5700		114		10800

		6-Oct		279		68		5695		176		13500

		7-Oct		280		76		5665		97.5		11600

		8-Oct		281		57		5580		99.5		11600

		9-Oct		282		56.5		5725		135		14100

		10-Oct		283		60		5915		228.5		14400

		11-Oct		284		56		5895		218.5		12500

		12-Oct		285		46.5		5910		127.5		11300

		13-Oct		286		59		5795		98		11100

		14-Oct		287		59		5845		153.5		13900

		15-Oct		288		95		6070		231		16200

		16-Oct		289		77.5		6355		292		15500

		17-Oct		290		64.5		6280		221		14200

		18-Oct		291		64		5935		255.5		14800

		19-Oct		292		63.5		5665		284		15300

		20-Oct		293		61		5525		234.5		15100

		21-Oct		294		66.5		5630		207		14400

		22-Oct		295		81.5		5505		270		15500

		23-Oct		296		58		5635		184		13700

		24-Oct		297		54		5600		185		12500

		25-Oct		298		43		5580		252		14750

		26-Oct		299		47.5		5605		260.5		15600

		27-Oct		300		54.5		5755		349		16000

		28-Oct		301		55.5		5635		337.5		15800

		29-Oct		302		57		5575		362		17600

		30-Oct		303		41.5		5355		301.5		17800

		31-Oct		304		62		5220		314.5		16700

		1-Nov		305		45.5		5125		331		16500

		2-Nov		306		45		5055		374		16300

		3-Nov		307		33		4990		348		16600

		4-Nov		308		46.5		5020		426.5		19500

		5-Nov		309		48.5		5230		424.5		18800

		6-Nov		310		54.5		5230		364.5		18600

		7-Nov		311		41		5415		346		18600

		8-Nov		312		45.5		5235		314		16300

		9-Nov		313		43		5145		422		17700

		10-Nov		314		45		5145		403		17600

		11-Nov		315		45.5		5235		455.5		18300

		12-Nov		316		48		5420		455.5		17100

		13-Nov		317		52.5		5505		324.5		20400

		14-Nov		318		44.5		5590		331		19900

		15-Nov		319		47.5		5540		209.5		16600

		16-Nov		320		47.5		5510		225.5		17700

		17-Nov		321		49		5380		305		19200

		18-Nov		322		49		5410		280.5		19200

		19-Nov		323		50.5		5550		367		19900

		20-Nov		324		49		5495		409.5		20000

		21-Nov		325		46		5365		382		20900

		22-Nov		326		47		5360		362		19500

		23-Nov		327		59		5455		377		19000

		24-Nov		328		57.5		5315		340		18500

		25-Nov		329		55.5		5110		356.5		18900

		26-Nov		330		62		5115		331.5		20100

		27-Nov		331		40.5		4960		266		21100

		28-Nov		332		46.5		4940		317.5		20800

		29-Nov		333		51		4835		249		20900

		30-Nov		334		46		4705		228.5		21100

		1-Dec		335		45.5		4615		314.5		21200

		2-Dec		336		38.5		4485		385.5		19600

		3-Dec		337		43.5		4525		319		20500

		4-Dec		338		43		4555		737		19200

		5-Dec		339		50		4615		505		19450

		6-Dec		340		50		4635		522		19150

		7-Dec		341		46		4725		471		21750

		8-Dec		342		51.5		4760		569.5		21800

		9-Dec		343		49.5		4855		381.5		21700

		10-Dec		344		50.5		4695		378.5		21500

		11-Dec		345		47.5		4530		324.5		21500

		12-Dec		346		44.5		4470		464.5		21500

		13-Dec		347		47		4315		513		21050

		14-Dec		348		44		4060		305		21750

		15-Dec		349		49.5		4165		299.5		21200

		16-Dec		350		42.5		4215		490		21500

		17-Dec		351		36		4350		387		21600

		18-Dec		352		36.5		4490		410		21500

		19-Dec		353		38.5		4485		495		16500

		20-Dec		354		40		4315		419.5		20150

		21-Dec		355		42		4220		494.5		19850

		22-Dec		356		40		3955		440.5		16900

		23-Dec		357		37		3840		356		17050

		24-Dec		358		33		4250		500.5		16200

		25-Dec		359		37.5		4345		496.5		18000

		26-Dec		360		36.5		4775		499		17750

		27-Dec		361		49		4715		403		12080

		28-Dec		362		40.5		4395		444.5		9980

		29-Dec		363		33.5		4115		370		13350

		30-Dec		364		38.5		4170		514		18750

		31-Dec		365		33		4080		430		18850
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