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STAGE-DISCHARGE RATING WITH ADCP MEASUREMENTS
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Abstract: Stage-discharge rating has been considered as the most practical approach to produce continuous discharge records by converting the corresponding stage records. To develop the rating relationship, concurrent measurements of stage and discharge are required, which may take years to accumulate a sufficient number of measurements with both low and high waters to cover a reasonable range of flows at the site. In reality it may be not always possible to define a unique function for the stage-discharge rating considering the inherent complex nature of flow phenomenon under site specific conditions. On the other hand, traditional approach to discharge measurement with current meters is notoriously time consuming and may be impractical in a short period of time by performing measurements at a number of specified discrete verticals (with several points at each vertical) along the river cross section, which leads to the wide spread use of acoustic Doppler current profilers (ADCPs) for discharge measurement. However, considering that the discharge value measured with an ADCP actually consists of two components, i.e., a measured Q and an unmeasured (extrapolated) Q, there are several inherent uncertainties or deficiencies associated with ADCP measurements. Among these possible deficiencies are two major ones: extrapolation of the velocity distribution to zones of the flow field that cannot be measured with an ADCP; and the practice of averaging more than one individual transect to produce a single discharge value in an attempt to minimize the potential measurement error. This study investigates the potential impact as a result of such practices, and attempts to develop stage-discharge relationship based on the ADCP actually measured discharges, and assesses the impact of using extrapolated discharges on the rating curve calibration as well.
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1. introduction

For many years, stage-discharge rating has been a topic of extensive study (Wiele and Torrizo, 2003; Sefe, 1996; El--Jabi et al., 1992; Fread, 1975; Mitchell, 1954). These studies attempted to develop reasonable rating curves applicable under specific flow regime. Gawne and Simonovic (1994) proposed a computer-based system for modeling the stage-discharge relationships in steady state conditions. Schmidt and Yen (2002) explored the theoretical basis of stage-discharge relationships. Petersen-Øverleir (2006) and Perumal et al. (2004) investigated stage-discharge relationships affected by hysteresis for flows under unsteady state conditions. Among numerous previous studies, Kennedy (1984) provided an excellent overview of the methodology and associated techniques including standard procedures for stage-discharge ratings. 

Despite its age, the century old stage-discharge empirical rating method is still widely employed in water survey communities worldwide and considered to be the most practical and effective tool for producing continuous discharge records from concurrent measurements of stages. The rationale for this method is mainly based on the assumption that the discharge at the channel cross-section is a function of the stage only. For the development of a stage-discharge relationship, field discharge measurements are required which may take several years to accumulate a sufficient number of measurements to cover a reasonable range of flows. For this purpose, discharge measurements should capture both low and high water conditions at the site. As an ongoing process, water survey personnel conduct periodic visits to the hydrometric station in the field, while taking discharge measurements for further calibration and verification of the rating curves. 

In the past, for the development of rating curves, discharge measurements are usually made with conventional current meters. As a standard procedure, the conventional method typically requires a sufficient number of verticals along the channel across section, and the measurement of flow velocity at one or more points in each vertical. Water Survey of Canada (2004) has developed standard procedures for this purpose. The detailed procedures including site selection and measurement methods were discussed in details by Rantz et al. (1982). Despite the fact that conventional techniques are still widely used, discharge measurements in larger water bodies with current meters are generally recognized as time consuming, and this can be the major disadvantage for capturing peak flows which typically last a very short period of time in urban settings. Moreover, in some cases, current meter measurements may be deemed impractical to implement due to site specific conditions. 

As the development of hydrometric technology continues, the emergence of the narrowband acoustic Doppler current profiler (ADCP) in 1989 (RD Instruments) has provided alternative means for discharge measurement. Principles of ADCP operation are explained fully by Gordon (1996). As the technique evolves, especially since the introduction of the broadband ADCP for flow measurement in shallow waters in 1992, the instrument and associated techniques have been increasingly used in water survey communities worldwide (Goda, 2004; Marsden et al.,2003; Callede et al., 2000). In the United States, USGS personnel conducted more than 65,700 discharge measurements during the period from October 1, 2005 to September 30, 2006, 14% of which were made with ADCPs (Oberg and Mueller, 2007). While discharge measurement with an ADCP usually takes less time to complete compared to conventional techniques at larger rivers, it also provides continuous velocity measurement profiles along the channel cross section with both spatial and temporal resolutions. 

However, despite the field advantages, discharge measurements with an ADCP are subject to operational limitations (Morlock, 1996). An ADCP can only measure velocities or discharges in the central part of the channel cross-section as illustrated in Figure 1. 
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Figure 1. Illustration of the Subareas of Channel Cross-Section for an ADCP Measurement

As shown in the figure, subareas (or subsections) including the top, bottom, right and left bank edges are immeasurable by an ADCP due to the interference of the channel boundaries to acoustic pulse signals from the ADCP transducers. As a result, it is necessary to extrapolate the measured velocity distribution to immeasurable subsections, a procedure which will inevitably affect the quality of discharge measurement and brings uncertainty to the calibration of the rating curves. Therefore, it is of interest to explore stage-discharge relationships based on the ADCP actually measured or unmeasured discharges, while investigating potential impacts of the extrapolated discharges on the accuracy of discharge computation. In addition, it is also of interest to conduct an assessment of the practice of averaging discharge values measured from at least of four transects to produce a single discharge value for stage-discharge rating.       

2. Stage-Discharge Rating

2.1 Correlation analysis of ADCP measurements

As noted earlier, an ADCP discharge measurement actually consists of two major components, i.e., a measured discharge (Qm), and an extrapolated discharge (Qunm) (the sum of the Qtop, Qbottom, Qright and Qleft). Generally, according to the standard procedures in Water Survey of Canada, if the river cross section that is being measured is generating transects where the measured flow is less than 50% of the total flow, then the measurement will not be accepted for use in calibrating the stage discharge curve, and a different section is recommended to be chosen. For correlation visualization, the series of Qm which represents ADCP actual measurements are plotted against each component of the unmeasured discharges as shown in Figures 2 to 5.   
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Figure 2. Correlation between the Qleft and Qm            Figure 3. Correlation between the Qright and Qm
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Figure 4. Correlation between the Qtop and Qm             Figure 5. Correlation between the Qbottom and Qm
From these figures, it appears that the plotted points in Figures 2 and 3 are relatively scatted, which may confirm that the Qleft and Qright are normally not highly dependent on Qm, the actually measured discharge as indicated in the R-squared values. By comparison, both Qtop and Qbottom have a better relationship with Qm (Figures 4 and 5) in terms of the R-squared value, and the plotted points in the two figures are more convergent. 

For numerical comparison, the Pearson correlation coefficient (also known as the “sample correlation coefficient”) is usually considered to be the best estimate of the correlation of two random variables X and Y. Mathematically, given a series of n measurements of X and Y written as xi and yi (where i = 1,2, …, n), the Pearson coefficient can be expressed as follows:
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where 
[image: image9.wmf]x

 and
[image: image10.wmf]y

are the sample means of X and Y, sx  and sy  are the sample standard deviation of X and Y. Based on the proposed statistics, the Pearson correlation coefficient was calculated in Table 1. The value of the correlation coefficient for Qm and Qbottom is 0.964, which is obviously higher than the value of 0.914 for Qm and Qtop. Table 1 also indicated that there is a strong correlation between Qm and Qtotal, whereas the correlation between Qright (or Qleft) and Qtotal is relatively weak.        



       Table 1. Calculation of Pearson Correlation Coefficient 

	
	Qtotal
	Qleft
	Qtop
	Qm
	Qbottom
	Qright

	Qtotal
	-
	
	
	
	
	

	Qleft
	0.655
	-
	
	
	
	

	Qtop
	0.936
	0.851
	-
	
	
	

	Qm
	0.997
	0.626
	0.914
	-
	
	

	Qbottom
	0.981
	0.753
	0.981
	0.964
	-
	

	Qright
	0.503
	0.310
	0.473
	0.471
	0.538
	-


3.2 Discharge computation with rating curve 

For the development of rating curves, a stage-discharge relationship can be represented by a polynomial function as follows:
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Based on the proposed relationship, rating curves are developed for each component of the discharge measurement. Figure 6 shows the rating curve defined with stage (H) and the ADCP actually measured discharge (Qm), whereas Figures 7 and 8 illustrate stage-discharge relationships calibrated with the extrapolated top and bottom discharges. Likewise, rating curves can also be developed with the estimated left and right edge discharges. 
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Figure 6. H-Qm Rating                                                         Figure 7.  H-Qtop Rating
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Figure 8. H-Qbottom Rating
As indicated in the three figures, the R-squared value is 0.996 for the H–Qm rating, 0.962 and 0.977 for H-Qtop and H-Qbottom ratings, respectively. In contrast to develop a rating curve for each component of the discharge measurement, the lumped discharge measurements (including all components) are used to calibrate the stage-discharge relationship as shown in Figure 9. The calibrated stage-discharge relationship is as follows:
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and the R-squared value for the H–Q rating is close to 1.  
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Figure 9. H-Qtotal Rating

Based on the calibrated H-Q relationships above, each component of the discharge, i.e., Qm, Qtop, Qbottom, Qright and Qleft can be computed, and the sum of these components (Q’) is tabulated along with the measured discharge (Q) in Table 2. Likewise, discharges can also be computed with the H-Q relationship calibrated in Figure 9. As a comparison, the computed discharge (Qcal) values along with the percentage errors are also shown in Table 2.  


Table 2. Comparison of the Measured and Computed Discharges

	Date
	Q (m3/s)
	Q’ (m3/s)
	Error%
	Qcal (m3/s)
	Error%

	2002-06-11
	38.20
	38.23
	0.08
	38.21
	0.03

	2004-06-10
	5.43
	5.74
	5.71
	5.74
	5.71

	2004-04-30
	5.03
	4.66
	-7.35
	4.66
	-7.35

	2005-05-10
	15.80
	15.66
	-0.89
	15.61
	-1.20

	2005-04-21
	10.00
	10.26
	2.59
	10.23
	2.33

	2005-04-12
	7.90
	9.34
	18.17
	9.31
	17.90

	2006-04-19
	5.52
	5.60
	1.45
	5.60
	1.45

	2007-10-31
	10.76
	9.63
	-10.46
	9.61
	-10.68


In terms of the percentage of error, it appears there is no significant difference between the two rating approaches. Note that the calibration of the rating curves and the associated results in Table 2 are limited by the total number of measurements available. In addition, it is difficult to verify and ensure that the current available measurements have included both low and high waters to cover a reasonable range of flows at the site (up to date, a total of 8 ADCP measurements are available, others are conventional current meter measurements). But the procedure is obviously time-consuming to develop a rating curve for each discharge component. Figure 10 shows a comparison of the computed discharges with rating curves developed with each component of the discharge measurement. The figure reveals that discharges computed with the Qm based rating curve almost overlap with that from the Qtotal based rating curve. The plotted points are more scattered with the Qtop based rating curve.         
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Figure 10. Comparison of the Percentage Errors for Various Rating Methods

It must be pointed out that each value of the discharge measurement given in Table 2 (Q value) actually represents an averaged value from the measured discharge values of at least 4 transects. While attempting to minimize directional based potential uncertainties in ADCP measurements, this practice may cause a significant impact on stage-discharge relationship by reducing the availability of the total number of measurements. With fewer measurements available because of this averaging, it may be more difficult to define the stage-discharge relationships. To assess the impact, the measured discharge from each transect is assumed to be an independent valid measurement, and based on the discharge measurement from each transect, the calculated values for the Pearson correlation coefficient are given in Table 3, and the calibrated rating curve is shown in Figure 11.

   Table 3 Pearson Correlation Coefficient Based on Measurement from Each Transect

	
	Qtotal
	Qleft
	Qtop
	Qm
	Qbottom
	Qright

	Qtotal
	-
	
	
	
	
	

	Qleft
	0.580
	-
	
	
	
	

	Qtop
	0.918
	0.823
	-
	
	
	

	Qm
	0.996
	0.544
	0.893
	-
	
	

	Qbottom
	0.975
	0.702
	0.975
	0.956
	-
	

	Qright
	0.435
	0.265
	0.397
	0.397
	0.469
	-
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Figure 11 H-Q Rating with Discharge Measurement from Each Transect  

The calibrated H-Q rating curve derived in Figure 11 is as follows:
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and the R-squared value for the H–Q rating is 0.999.

The coefficients in Equations (3) and (4) show the difference based on the two rating techniques. Note that Equation (3) is calibrated with 5 measurements, and Equation (4) is calibrated with all the measurements of 20 transects. Nevertheless, it appears there is no significant impact on the stage-discharge rating equation.     
4.     SUMMARY AND CONCLUSIONS 

Completing discharge measurements with ADCPs has demonstrated its field advantages over traditional current meter measurements. In light of the principles of ADCP measurement, it is valuable to explore and evaluate the impacts of various discharge components that are estimated by the ADCP analysis software. Stage-discharge rating curves calibrated with the ADCP actually measured discharges (central portion of the river only) should be more accurate than the rating curve defined with the total lumped discharges, which contains more uncertainty in extrapolation of the measured velocities to zones of the flow field that cannot be measured with an ADCP. On the other hand, while the uncertainty of ADCP measurements is reduced by averaging the measured discharge values of a standard number of transects (4 or 8 according to Water Survey of Canada standards), the total number of discharge measurements is significantly reduced as well, which could induce uncertainty in definition of the rating curve. A comparison of rating results indicates that as long as single transect ADCP measurements meets review criteria, it is reasonable to consider the measured discharge from each transect as an independent valid measurement for rating curve development. In this study, while the discharge measurement from each transect is used for rating curve calibration, there are almost no changes in water levels corresponding to the consecutive transects. In reality, there may be appreciable changes in water levels between consecutive transects of discharge measurements within the time frame used to complete a typical transect of ADCP measurement. During times of rapidly changing flows, it is worthwhile to explore stage-discharge rating with individual ADCP transects as a tool to improve the stage discharge calibration under various flow conditions.    
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ADCP

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time												Error%

		6/11/02		12:36		388.965		38.20		8.965				38.21		0.04

		6/10/04		12.36		386.630		5.43		6.63				5.74		5.75

		4/30/04		9:30		386.554		5.03		6.554				4.66		-7.33

		5/10/05		15:40		387.329		15.80		7.329				15.61		-1.20

		4/21/05		13:20		386.947		10.00		6.947				10.23		2.33

		4/12/05		15:15		386.882		7.90		6.882				9.31		17.90

		4/19/06		13:50		386.620		5.52		6.62				5.60		1.45

		10/31/07		13:40		386.903		10.76		6.903				9.61		-10.68

								(Note: 5 measurements used for calibration, and 3 measurements used for verification)
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ADCP2

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating								unmeasured Q rating								Top Q rating

		Date		Time		H' (m)				H (m)																						Error%								Error%								Error%								Error%

		6/11/02		12:36		388.965		38.20		8.965		38.20		0.95		5.63		26.99		4.07		0.58				11.23		26.96		38.20		0.01				11.27		38.52		0.83				5.65		38.57		0.98				4.08		38.31		0.29

		6/10/04		12.36		386.63		5.43		6.63		5.432		0.297		1.82		2.443		0.629		0.244				2.99		3.05		5.84		7.58				2.70		7.10		30.77				1.77		7.47		37.66				0.61		6.60		21.56

		4/30/04		9:30		386.554		5.03		6.554		5.03		0.041		1.883		2.283		0.659		0.159				2.742		2.16		4.82		-4.24				2.49		6.65		32.20				1.71		7.16		42.29				0.52		5.92		17.64

		5/10/05		15:40		387.329		15.80		7.329		15.849		0.199		2.86		10.33		1.721		0.739				5.519		10.86		15.43		-2.31				4.79		12.54		-20.63				2.53		11.83		-25.13				1.49		13.79		-12.72

		4/21/05		13:20		386.947		10.00		6.947		10.02		0.018		1.527		7.641		0.633		0.198				2.376		6.66		10.16		1.59				3.60		9.26		-7.39				2.07		9.10		-8.95				0.99		9.65		-3.47

		4/12/05		15:15		386.882		7.9		6.882		7.914		0.006		1.755		5.578		0.527		0.049				2.337		5.93		9.27		17.32				3.41		8.78		11.13				2.00		8.73		10.48				0.91		9.00		13.93

		4/19/06		13:50		386.62		5.52		6.62		5.52		0.05		1.431		2.998		0.456		0.586				2.523		2.93		5.71		3.37				2.67		7.04		27.54				1.76		7.43		34.63				0.60		6.51		17.93

		10/31/07		13:40		386.903		10.76		6.903		10.761		-0.984		3.345		6.61		1.456		0.334				4.151		6.17		9.56		-11.19				3.47		8.93		-16.98				2.02		8.85		-17.78				0.94		9.21		-14.41

																						measured Q rating										unmeasured Q rating														Top Q rating												Bottom Q rating
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H' (m)				H (m)						Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		38.23		0.08

										8.965		37.816

										8.965		38.238

										8.965		38.481

		6/10/04		12.36		386.630		5.43		6.630		5.269		5.74		5.78

										6.630		5.653

										6.630		5.311

										6.630		5.496

		4/30/04		9:30		386.554		5.03		6.554		5.193		4.66		-7.43

										6.554		5.115

										6.554		4.85

										6.554		4.943

		5/10/05		15:40		387.329		15.80		7.329		15.869		15.66		-0.90

										7.329		15.881

										7.329		15.686

										7.329		15.961

		4/21/05		13:20		386.947		10.00		6.947		10.01		10.26		2.60

										6.947		10.12

										6.947		10.08

										6.947		9.87

		4/12/05		15:15		386.882		7.9		6.882		8.229		9.34		18.19

										6.882		7.699

										6.882		7.823

										6.882		8.215

										6.882		7.791

										6.882		7.729

		4/19/06		13:50		386.62		5.52		6.620		5.615		5.60		1.47

										6.620		5.641

										6.620		5.485

										6.620		5.341

		10/31/07		13:40		386.903		10.76		6.903		10.377		9.64		-10.45

										6.903		11.286

										6.903		10.314

										6.903		11.004

										6.903		10.586

										6.903		11.001
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating				unmeasured Q rating				Top Q rating				bottom Q rating																measured Q rating						unmeasured Q rating						top Q rating						bottom Q rating

		Date		Time		H' (m)				H (m)																																				Date		Time		H' (m)				H (m)						Error%						Error%						Error%						Error%						Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		1.00		5.513		26.81		4.01		0.99		11.51				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/11/02		12:36		388.965		38.20		8.965		26.96		38.23		0.09		11.27		38.37		0.44		5.65		38.49		0.76		4.08		38.22		0.05				38.23		0.07

										8.965		37.816		1.01		5.69		26.64		4.10		0.38		11.18				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/10/04		12.36		386.63		5.43		6.63		3.05		5.84		7.57		2.70		7.09		30.55		1.77		7.49		37.93		0.61		6.59		21.44				5.74		5.77

										8.965		38.238		0.92		5.59		27.53		3.93		0.26		10.70				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				4/30/04		9:30		386.554		5.03		6.554		2.16		4.81		-4.45		2.49		6.61		31.35		1.70		7.17		42.57		0.52		5.89		17.02				4.66		-7.45

										8.965		38.481		0.85		5.74		26.96		4.25		0.68		11.52				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				5/10/05		15:40		387.329		15.80		7.329		10.86		15.50		-1.92		4.80		12.75		-19.28		2.53		11.85		-25.00		1.49		13.96		-11.66				15.66		-0.91

		6/10/04		12.36		386.630		5.43		6.630		5.269		0.274		1.793		2.388		0.646		0.168		2.88				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/21/05		13:20		386.947		10.00		6.947		6.66		10.19		1.94		3.60		9.37		-6.34		2.07		9.12		-8.77		1.00		9.74		-2.61				10.26		2.59

										6.630		5.653		0.354		1.91		2.529		0.642		0.217		3.12				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59

										6.630		5.311		0.312		1.728		2.455		0.612		0.204		2.86				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/12/05		15:15		386.882		7.9		6.882		5.93		9.30		17.68		3.41		8.86		12.17		2.00		8.75		10.71		0.91		9.07		14.79				9.34		18.17

										6.630		5.496		0.246		1.847		2.401		0.616		0.385		3.09				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/19/06		13:50		386.62		5.52		6.62		2.93		5.70		3.34		2.67		7.02		27.25		1.76		7.45		34.90		0.60		6.50		17.75				5.60		1.45

		4/30/04		9:30		386.554		5.03		6.554		5.193		0.151		2.021		2.150		0.704		0.167		3.04				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89				10/31/07		13:40		386.903		10.76		6.903		6.17		9.59		-10.91		3.47		9.02		-16.15		2.02		8.87		-17.61		0.94		9.28		-13.72				9.63		-10.46

										6.554		5.115		0.123		1.921		2.315		0.678		0.077		2.80				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.85		-0.089		1.859		2.319		0.651		0.111		2.53				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.943		-0.022		1.729		2.351		0.604		0.280		2.59				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

		5/10/05		15:40		387.329		15.80		7.329		15.869		0.392		2.721		10.347		1.586		0.824		5.52				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.881		0.285		2.965		10.14		1.82		0.671		5.74				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.686		0.06		2.773		10.339		1.673		0.841		5.35				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.961		0.057		2.982		10.495		1.806		0.621		5.47				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

		4/21/05		13:20		386.947		10.00		6.947		10.01		0.021		1.546		7.622		0.64		0.178		2.39				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.12		0.021		1.543		7.716		0.641		0.197		2.40				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.08		0.029		1.517		7.655		0.63		0.247		2.42				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		9.87		0.003		1.503		7.573		0.622		0.168		2.30				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

		4/12/05		15:15		386.882		7.9		6.882		8.229		0.02		1.879		5.64		0.648		0.041		2.59				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.699		0.013		1.745		5.335		0.573		0.033		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.823		0.018		1.704		5.593		0.472		0.035		2.23				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		8.215		-0.011		1.821		5.86		0.51		0.036		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.791		-0.018		1.682		5.611		0.465		0.051		2.18				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.729		0.014		1.697		5.428		0.495		0.095		2.30				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

		4/19/06		13:50		386.62		5.52		6.620		5.615		0.074		1.32		2.835		0.439		0.947		2.78				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.641		0.141		1.439		3.025		0.462		0.574		2.62				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.485		-0.045		1.473		3.097		0.47		0.49		2.39				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.341		0.029		1.491		3.034		0.454		0.332		2.31				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

		10/31/07		13:40		386.903		10.76		6.903		10.377		-0.901		3.118		6.302		1.385		0.473		4.08				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.286		-1.015		3.514		6.792		1.592		0.402		4.49				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.314		-1.021		3.196		6.534		1.369		0.237		3.78				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.004		-1.019		3.419		6.724		1.511		0.369		4.28				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.586		-0.988		3.358		6.573		1.463		0.181		4.01				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.001		-0.962		3.467		6.739		1.416		0.342		4.26				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

																		measured Q rating										unmeasured Q rating														Top Q rating										bottom Q rating
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H (m)

		6/11/02		12:36		388.965		38.20				38.33		1.00		5.513		26.81		4.01		0.99

												37.816		1.01		5.69		26.64		4.10		0.38

												38.238		0.92		5.59		27.53		3.93		0.26

												38.481		0.85		5.74		26.96		4.25		0.68

										Mean		38.20		0.95		5.63		26.99		4.07		0.58				11.23

		6/10/04		12.36		386.63		5.43				5.269		0.274		1.793		2.388		0.646		0.168

												5.653		0.354		1.91		2.529		0.642		0.217

												5.311		0.312		1.728		2.455		0.612		0.204

												5.496		0.246		1.847		2.401		0.616		0.385

										Mean		5.432		0.297		1.82		2.443		0.629		0.244				2.99

		4/30/04		9:30		386.554		5.03				5.193		0.151		2.021		2.150		0.704		0.167

												5.115		0.123		1.921		2.315		0.678		0.077

												4.85		-0.089		1.859		2.319		0.651		0.111

												4.943		-0.022		1.729		2.351		0.604		0.280

										Mean		5.03		0.041		1.883		2.283		0.659		0.159				2.742

		5/10/05		15:40		387.329		15.80				15.869		0.392		2.721		10.347		1.586		0.824

												15.881		0.285		2.965		10.14		1.82		0.671

												15.686		0.06		2.773		10.339		1.673		0.841

												15.961		0.057		2.982		10.495		1.806		0.621

										Mean		15.849		0.199		2.86		10.33		1.721		0.739				5.519

		4/21/05		13:20		386.947		10.00				10.01		0.021		1.546		7.622		0.64		0.178

												10.12		0.021		1.543		7.716		0.641		0.197

												10.08		0.029		1.517		7.655		0.63		0.247

												9.87		0.003		1.503		7.573		0.622		0.168

										Mean		10.02		0.018		1.527		7.641		0.633		0.198				2.376

		4/12/05		15:15		386.882		7.9				8.229		0.02		1.879		5.64		0.648		0.041

												7.699		0.013		1.745		5.335		0.573		0.033

												7.823		0.018		1.704		5.593		0.472		0.035

												8.215		-0.011		1.821		5.86		0.51		0.036

												7.791		-0.018		1.682		5.611		0.465		0.051

												7.729		0.014		1.697		5.428		0.495		0.095

										Mean		7.914		0.006		1.755		5.578		0.527		0.049				2.337

		4/19/06		13:50		386.62		5.52				5.615		0.074		1.32		2.835		0.439		0.947

												5.641		0.141		1.439		3.025		0.462		0.574

												5.485		-0.045		1.473		3.097		0.47		0.49

												5.341		0.029		1.491		3.034		0.454		0.332

										Mean		5.52		0.05		1.431		2.998		0.456		0.586				2.523

		10/31/07		13:40		386.903		10.76				10.377		-0.901		3.118		6.302		1.385		0.473

												11.286		-1.015		3.514		6.792		1.592		0.402

												10.314		-1.021		3.196		6.534		1.369		0.237

												11.004		-1.019		3.419		6.724		1.511		0.369

												10.586		-0.988		3.358		6.573		1.463		0.181

												11.001		-0.962		3.467		6.739		1.416		0.342

										Mean		10.761		-0.984		3.345		6.61		1.456		0.334				4.151





		

		Date										Error%

		6/11/02		38.20		26.96		11.27		38.23		0.07

		6/10/04		5.43		3.05		2.70		5.74		5.77

		4/30/04		5.03		2.16		2.49		4.66		-7.45

		5/10/05		15.80		10.86		4.80		15.66		-0.91

		4/21/05		10.00		6.66		3.60		10.26		2.59

		4/12/05		7.90		5.93		3.41		9.34		18.17

		4/19/06		5.52		2.93		2.67		5.60		1.45

		10/31/07		10.76		6.1657838113		3.47		9.63		-10.46
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ADCP

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time												Error%

		6/11/02		12:36		388.965		38.20		8.965				38.21		0.04

		6/10/04		12.36		386.630		5.43		6.63				5.74		5.75

		4/30/04		9:30		386.554		5.03		6.554				4.66		-7.33

		5/10/05		15:40		387.329		15.80		7.329				15.61		-1.20

		4/21/05		13:20		386.947		10.00		6.947				10.23		2.33

		4/12/05		15:15		386.882		7.90		6.882				9.31		17.90

		4/19/06		13:50		386.620		5.52		6.62				5.60		1.45

		10/31/07		13:40		386.903		10.76		6.903				9.61		-10.68

								(Note: 5 measurements used for calibration, and 3 measurements used for verification)





ADCP

		



H (m)

Q(m3/s)

Q = -0.1295H2 + 15.926H - 94.155
R2 = 0.9996



ADCP1

		



Q (m3/s)

Error %



ADCP2

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating								unmeasured Q rating								Top Q rating

		Date		Time		H' (m)				H (m)																						Error%								Error%								Error%								Error%

		6/11/02		12:36		388.965		38.20		8.965		38.20		0.95		5.63		26.99		4.07		0.58				11.23		26.96		38.20		0.01				11.27		38.52		0.83				5.65		38.57		0.98				4.08		38.31		0.29

		6/10/04		12.36		386.63		5.43		6.63		5.432		0.297		1.82		2.443		0.629		0.244				2.99		3.05		5.84		7.58				2.70		7.10		30.77				1.77		7.47		37.66				0.61		6.60		21.56

		4/30/04		9:30		386.554		5.03		6.554		5.03		0.041		1.883		2.283		0.659		0.159				2.742		2.16		4.82		-4.24				2.49		6.65		32.20				1.71		7.16		42.29				0.52		5.92		17.64

		5/10/05		15:40		387.329		15.80		7.329		15.849		0.199		2.86		10.33		1.721		0.739				5.519		10.86		15.43		-2.31				4.79		12.54		-20.63				2.53		11.83		-25.13				1.49		13.79		-12.72

		4/21/05		13:20		386.947		10.00		6.947		10.02		0.018		1.527		7.641		0.633		0.198				2.376		6.66		10.16		1.59				3.60		9.26		-7.39				2.07		9.10		-8.95				0.99		9.65		-3.47

		4/12/05		15:15		386.882		7.9		6.882		7.914		0.006		1.755		5.578		0.527		0.049				2.337		5.93		9.27		17.32				3.41		8.78		11.13				2.00		8.73		10.48				0.91		9.00		13.93

		4/19/06		13:50		386.62		5.52		6.62		5.52		0.05		1.431		2.998		0.456		0.586				2.523		2.93		5.71		3.37				2.67		7.04		27.54				1.76		7.43		34.63				0.60		6.51		17.93

		10/31/07		13:40		386.903		10.76		6.903		10.761		-0.984		3.345		6.61		1.456		0.334				4.151		6.17		9.56		-11.19				3.47		8.93		-16.98				2.02		8.85		-17.78				0.94		9.21		-14.41

																						measured Q rating										unmeasured Q rating														Top Q rating												Bottom Q rating
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H' (m)				H (m)						Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		38.23		0.08

										8.965		37.816

										8.965		38.238

										8.965		38.481

		6/10/04		12.36		386.630		5.43		6.630		5.269		5.74		5.78

										6.630		5.653

										6.630		5.311

										6.630		5.496

		4/30/04		9:30		386.554		5.03		6.554		5.193		4.66		-7.43

										6.554		5.115

										6.554		4.85

										6.554		4.943

		5/10/05		15:40		387.329		15.80		7.329		15.869		15.66		-0.90

										7.329		15.881

										7.329		15.686

										7.329		15.961

		4/21/05		13:20		386.947		10.00		6.947		10.01		10.26		2.60

										6.947		10.12

										6.947		10.08

										6.947		9.87

		4/12/05		15:15		386.882		7.9		6.882		8.229		9.34		18.19

										6.882		7.699

										6.882		7.823

										6.882		8.215

										6.882		7.791

										6.882		7.729

		4/19/06		13:50		386.62		5.52		6.620		5.615		5.60		1.47

										6.620		5.641

										6.620		5.485

										6.620		5.341

		10/31/07		13:40		386.903		10.76		6.903		10.377		9.64		-10.45

										6.903		11.286

										6.903		10.314

										6.903		11.004

										6.903		10.586

										6.903		11.001
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating				unmeasured Q rating				Top Q rating				bottom Q rating																measured Q rating						unmeasured Q rating						top Q rating						bottom Q rating

		Date		Time		H' (m)				H (m)																																				Date		Time		H' (m)				H (m)						Error%						Error%						Error%						Error%						Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		1.00		5.513		26.81		4.01		0.99		11.51				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/11/02		12:36		388.965		38.20		8.965		26.96		38.23		0.09		11.27		38.37		0.44		5.65		38.49		0.76		4.08		38.22		0.05				38.23		0.07

										8.965		37.816		1.01		5.69		26.64		4.10		0.38		11.18				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/10/04		12.36		386.63		5.43		6.63		3.05		5.84		7.57		2.70		7.09		30.55		1.77		7.49		37.93		0.61		6.59		21.44				5.74		5.77

										8.965		38.238		0.92		5.59		27.53		3.93		0.26		10.70				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				4/30/04		9:30		386.554		5.03		6.554		2.16		4.81		-4.45		2.49		6.61		31.35		1.70		7.17		42.57		0.52		5.89		17.02				4.66		-7.45

										8.965		38.481		0.85		5.74		26.96		4.25		0.68		11.52				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				5/10/05		15:40		387.329		15.80		7.329		10.86		15.50		-1.92		4.80		12.75		-19.28		2.53		11.85		-25.00		1.49		13.96		-11.66				15.66		-0.91

		6/10/04		12.36		386.630		5.43		6.630		5.269		0.274		1.793		2.388		0.646		0.168		2.88				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/21/05		13:20		386.947		10.00		6.947		6.66		10.19		1.94		3.60		9.37		-6.34		2.07		9.12		-8.77		1.00		9.74		-2.61				10.26		2.59

										6.630		5.653		0.354		1.91		2.529		0.642		0.217		3.12				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59

										6.630		5.311		0.312		1.728		2.455		0.612		0.204		2.86				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/12/05		15:15		386.882		7.9		6.882		5.93		9.30		17.68		3.41		8.86		12.17		2.00		8.75		10.71		0.91		9.07		14.79				9.34		18.17

										6.630		5.496		0.246		1.847		2.401		0.616		0.385		3.09				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/19/06		13:50		386.62		5.52		6.62		2.93		5.70		3.34		2.67		7.02		27.25		1.76		7.45		34.90		0.60		6.50		17.75				5.60		1.45

		4/30/04		9:30		386.554		5.03		6.554		5.193		0.151		2.021		2.150		0.704		0.167		3.04				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89				10/31/07		13:40		386.903		10.76		6.903		6.17		9.59		-10.91		3.47		9.02		-16.15		2.02		8.87		-17.61		0.94		9.28		-13.72				9.63		-10.46

										6.554		5.115		0.123		1.921		2.315		0.678		0.077		2.80				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.85		-0.089		1.859		2.319		0.651		0.111		2.53				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.943		-0.022		1.729		2.351		0.604		0.280		2.59				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

		5/10/05		15:40		387.329		15.80		7.329		15.869		0.392		2.721		10.347		1.586		0.824		5.52				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.881		0.285		2.965		10.14		1.82		0.671		5.74				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.686		0.06		2.773		10.339		1.673		0.841		5.35				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.961		0.057		2.982		10.495		1.806		0.621		5.47				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

		4/21/05		13:20		386.947		10.00		6.947		10.01		0.021		1.546		7.622		0.64		0.178		2.39				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.12		0.021		1.543		7.716		0.641		0.197		2.40				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.08		0.029		1.517		7.655		0.63		0.247		2.42				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		9.87		0.003		1.503		7.573		0.622		0.168		2.30				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

		4/12/05		15:15		386.882		7.9		6.882		8.229		0.02		1.879		5.64		0.648		0.041		2.59				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.699		0.013		1.745		5.335		0.573		0.033		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.823		0.018		1.704		5.593		0.472		0.035		2.23				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		8.215		-0.011		1.821		5.86		0.51		0.036		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.791		-0.018		1.682		5.611		0.465		0.051		2.18				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.729		0.014		1.697		5.428		0.495		0.095		2.30				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

		4/19/06		13:50		386.62		5.52		6.620		5.615		0.074		1.32		2.835		0.439		0.947		2.78				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.641		0.141		1.439		3.025		0.462		0.574		2.62				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.485		-0.045		1.473		3.097		0.47		0.49		2.39				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.341		0.029		1.491		3.034		0.454		0.332		2.31				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

		10/31/07		13:40		386.903		10.76		6.903		10.377		-0.901		3.118		6.302		1.385		0.473		4.08				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.286		-1.015		3.514		6.792		1.592		0.402		4.49				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.314		-1.021		3.196		6.534		1.369		0.237		3.78				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.004		-1.019		3.419		6.724		1.511		0.369		4.28				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.586		-0.988		3.358		6.573		1.463		0.181		4.01				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.001		-0.962		3.467		6.739		1.416		0.342		4.26				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

																		measured Q rating										unmeasured Q rating														Top Q rating										bottom Q rating
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H (m)

		6/11/02		12:36		388.965		38.20				38.33		1.00		5.513		26.81		4.01		0.99

												37.816		1.01		5.69		26.64		4.10		0.38

												38.238		0.92		5.59		27.53		3.93		0.26

												38.481		0.85		5.74		26.96		4.25		0.68

										Mean		38.20		0.95		5.63		26.99		4.07		0.58				11.23

		6/10/04		12.36		386.63		5.43				5.269		0.274		1.793		2.388		0.646		0.168

												5.653		0.354		1.91		2.529		0.642		0.217

												5.311		0.312		1.728		2.455		0.612		0.204

												5.496		0.246		1.847		2.401		0.616		0.385

										Mean		5.432		0.297		1.82		2.443		0.629		0.244				2.99

		4/30/04		9:30		386.554		5.03				5.193		0.151		2.021		2.150		0.704		0.167

												5.115		0.123		1.921		2.315		0.678		0.077

												4.85		-0.089		1.859		2.319		0.651		0.111

												4.943		-0.022		1.729		2.351		0.604		0.280

										Mean		5.03		0.041		1.883		2.283		0.659		0.159				2.742

		5/10/05		15:40		387.329		15.80				15.869		0.392		2.721		10.347		1.586		0.824

												15.881		0.285		2.965		10.14		1.82		0.671

												15.686		0.06		2.773		10.339		1.673		0.841

												15.961		0.057		2.982		10.495		1.806		0.621

										Mean		15.849		0.199		2.86		10.33		1.721		0.739				5.519

		4/21/05		13:20		386.947		10.00				10.01		0.021		1.546		7.622		0.64		0.178

												10.12		0.021		1.543		7.716		0.641		0.197

												10.08		0.029		1.517		7.655		0.63		0.247

												9.87		0.003		1.503		7.573		0.622		0.168

										Mean		10.02		0.018		1.527		7.641		0.633		0.198				2.376

		4/12/05		15:15		386.882		7.9				8.229		0.02		1.879		5.64		0.648		0.041

												7.699		0.013		1.745		5.335		0.573		0.033

												7.823		0.018		1.704		5.593		0.472		0.035

												8.215		-0.011		1.821		5.86		0.51		0.036

												7.791		-0.018		1.682		5.611		0.465		0.051

												7.729		0.014		1.697		5.428		0.495		0.095

										Mean		7.914		0.006		1.755		5.578		0.527		0.049				2.337

		4/19/06		13:50		386.62		5.52				5.615		0.074		1.32		2.835		0.439		0.947

												5.641		0.141		1.439		3.025		0.462		0.574

												5.485		-0.045		1.473		3.097		0.47		0.49

												5.341		0.029		1.491		3.034		0.454		0.332

										Mean		5.52		0.05		1.431		2.998		0.456		0.586				2.523

		10/31/07		13:40		386.903		10.76				10.377		-0.901		3.118		6.302		1.385		0.473

												11.286		-1.015		3.514		6.792		1.592		0.402

												10.314		-1.021		3.196		6.534		1.369		0.237

												11.004		-1.019		3.419		6.724		1.511		0.369

												10.586		-0.988		3.358		6.573		1.463		0.181

												11.001		-0.962		3.467		6.739		1.416		0.342

										Mean		10.761		-0.984		3.345		6.61		1.456		0.334				4.151





		

		Date										Error%

		6/11/02		38.20		26.96		11.27		38.23		0.07

		6/10/04		5.43		3.05		2.70		5.74		5.77

		4/30/04		5.03		2.16		2.49		4.66		-7.45

		5/10/05		15.80		10.86		4.80		15.66		-0.91

		4/21/05		10.00		6.66		3.60		10.26		2.59

		4/12/05		7.90		5.93		3.41		9.34		18.17

		4/19/06		5.52		2.93		2.67		5.60		1.45

		10/31/07		10.76		6.1657838113		3.47		9.63		-10.46
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ADCP

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H' (m)		Q (m3/s)		H (m)				Q' (m3/s)		Error%

		6/11/02		12:36		388.965		38.20		8.965				38.21		0.04

		6/10/04		12.36		386.630		5.43		6.63				5.74		5.75

		4/30/04		9:30		386.554		5.03		6.554				4.66		-7.33

		5/10/05		15:40		387.329		15.80		7.329				15.61		-1.20

		4/21/05		13:20		386.947		10.00		6.947				10.23		2.33

		4/12/05		15:15		386.882		7.90		6.882				9.31		17.90

		4/19/06		13:50		386.620		5.52		6.62				5.60		1.45

		10/31/07		13:40		386.903		10.76		6.903				9.61		-10.68

								(Note: 5 measurements used for calibration, and 3 measurements used for verification)
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ADCP2

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating								unmeasured Q rating								Top Q rating

		Date		Time		H' (m)		Q (m3/s)		H (m)		Qtotal(m3/s)		Qleft(m3/s)		Qtop(m3/s)		Qm(m3/s)		Qbottom(m3/s)		Qright(m3/s)				Qunm(m3/s)		Q'm(m3/s)		Q (m3/s)		Error%				Q'unm(m3/s)		Q (m3/s)		Error%				Q'top(m3/s)		Q (m3/s)		Error%				Q'bottom(m3/s)		Q (m3/s)		Error%

		6/11/02		12:36		388.965		38.20		8.965		38.20		0.95		5.63		26.99		4.07		0.58				11.23		26.96		38.20		0.01				11.27		38.52		0.83				5.65		38.57		0.98				4.08		38.31		0.29

		6/10/04		12.36		386.63		5.43		6.63		5.432		0.297		1.82		2.443		0.629		0.244				2.99		3.05		5.84		7.58				2.70		7.10		30.77				1.77		7.47		37.66				0.61		6.60		21.56

		4/30/04		9:30		386.554		5.03		6.554		5.03		0.041		1.883		2.283		0.659		0.159				2.742		2.16		4.82		-4.24				2.49		6.65		32.20				1.71		7.16		42.29				0.52		5.92		17.64

		5/10/05		15:40		387.329		15.80		7.329		15.849		0.199		2.86		10.33		1.721		0.739				5.519		10.86		15.43		-2.31				4.79		12.54		-20.63				2.53		11.83		-25.13				1.49		13.79		-12.72

		4/21/05		13:20		386.947		10.00		6.947		10.02		0.018		1.527		7.641		0.633		0.198				2.376		6.66		10.16		1.59				3.60		9.26		-7.39				2.07		9.10		-8.95				0.99		9.65		-3.47

		4/12/05		15:15		386.882		7.9		6.882		7.914		0.006		1.755		5.578		0.527		0.049				2.337		5.93		9.27		17.32				3.41		8.78		11.13				2.00		8.73		10.48				0.91		9.00		13.93

		4/19/06		13:50		386.62		5.52		6.62		5.52		0.05		1.431		2.998		0.456		0.586				2.523		2.93		5.71		3.37				2.67		7.04		27.54				1.76		7.43		34.63				0.60		6.51		17.93

		10/31/07		13:40		386.903		10.76		6.903		10.761		-0.984		3.345		6.61		1.456		0.334				4.151		6.17		9.56		-11.19				3.47		8.93		-16.98				2.02		8.85		-17.78				0.94		9.21		-14.41

																						measured Q rating										unmeasured Q rating														Top Q rating												Bottom Q rating





ADCP2

		0

		0

		0

		0

		0



H (m)

Qm(m3/s)

Qm = -0.5731H2 + 19.18H - 98.925
R2 = 0.996

0

0

0

0

0



ADCP3

		0

		0

		0

		0

		0



Qm (m3/s)

Q (m3/s)

Q = 0.0078Qm2 + 1.1191Qm + 2.3594
R2 = 0.996

0

0

0

0

0



original

		0

		0

		0

		0

		0



H (m)

Qunm(m3/s)

Q = 0.4103H2 - 2.7266H + 2.7374
R2 = 0.9606

0

0

0

0

0



		0

		0

		0

		0

		0



Q'unm (m3/s)

Q (m3/s)

Q = 0.1653Qunm2 + 1.3554Qunm + 2.2462
R2 = 0.9678

0

0

0

0

0



		0

		0

		0

		0

		0



H (m)

Qtop(m3/s)

Qtop = 0.3512H2 - 3.8141H + 11.617
R2 = 0.9615

0

0

0

0

0



		0

		0

		0

		0

		0



Q'top (m3/s)

Q (m3/s)

Q = 0.7319Qtop2 + 2.5806Qtop + 0.6288
R2 = 0.9578

0

0

0

0

0



		0

		0

		0

		0

		0



H (m)

Qbottom(m3/s)

Qbottom = 0.1357H2 - 0.6302H - 1.1768
R2 = 0.9773

0

0

0

0

0



		0

		0

		0

		0

		0



Q'bottom (m3/s)

Q (m3/s)

Q = 0.3871Qbottom2 + 7.3226Qbottom + 1.9906
R2 = 0.9789

0

0

0

0

0



		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



Measured Q

Unmeasured Q

Top Q

Bottom Q

Total Q

Q (m3/s)

Error %

0

0

0

0

0.0353831479

0

0

0

0

5.7451464088

0

0

0

0

-7.3291773758

0

0

0

0

-1.1983557563

0

0

0

0

2.331472345

0

0

0

0

0

0

0

0

17.9033271139

0

0

0

0

1.4467427536

0

0

0

0

-10.6754597165



		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H' (m)		Q (m3/s)		H (m)		Qtotal(m3/s)		Q' (m3/s)		Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		38.23		0.08

										8.965		37.816

										8.965		38.238

										8.965		38.481

		6/10/04		12.36		386.630		5.43		6.630		5.269		5.74		5.78

										6.630		5.653

										6.630		5.311

										6.630		5.496

		4/30/04		9:30		386.554		5.03		6.554		5.193		4.66		-7.43

										6.554		5.115

										6.554		4.85

										6.554		4.943

		5/10/05		15:40		387.329		15.80		7.329		15.869		15.66		-0.90

										7.329		15.881

										7.329		15.686

										7.329		15.961

		4/21/05		13:20		386.947		10.00		6.947		10.01		10.26		2.60

										6.947		10.12

										6.947		10.08

										6.947		9.87

		4/12/05		15:15		386.882		7.9		6.882		8.229		9.34		18.19

										6.882		7.699

										6.882		7.823

										6.882		8.215

										6.882		7.791

										6.882		7.729

		4/19/06		13:50		386.62		5.52		6.620		5.615		5.60		1.47

										6.620		5.641

										6.620		5.485

										6.620		5.341

		10/31/07		13:40		386.903		10.76		6.903		10.377		9.64		-10.45

										6.903		11.286

										6.903		10.314

										6.903		11.004

										6.903		10.586

										6.903		11.001
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating				unmeasured Q rating				Top Q rating				bottom Q rating																measured Q rating						unmeasured Q rating						top Q rating						bottom Q rating

		Date		Time		H' (m)		Q (m3/s)		H (m)		Qtotal(m3/s)		Qleft(m3/s)		Qtop(m3/s)		Qmeasured(m3/s)		Qbottom(m3/s)		Qright(m3/s)		Qunm(m3/s)				Q'm(m3/s)		Q' (m3/s)		Q'unm(m3/s)		Q' (m3/s)		Qtop(m3/s)		Q' (m3/s)		Qbottom(m3/s)		Q' (m3/s)				Date		Time		H' (m)		Q (m3/s)		H (m)		Q'm(m3/s)		Q' (m3/s)		Error%		Q'unm(m3/s)		Q' (m3/s)		Error%		Q'top(m3/s)		Q' (m3/s)		Error%		Q'bottom(m3/s)		Q' (m3/s)		Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		1.00		5.513		26.81		4.01		0.99		11.51				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/11/02		12:36		388.965		38.20		8.965		26.96		38.23		0.09		11.27		38.37		0.44		5.65		38.49		0.76		4.08		38.22		0.05

										8.965		37.816		1.01		5.69		26.64		4.10		0.38		11.18				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/10/04		12.36		386.63		5.43		6.63		3.05		5.84		7.57		2.70		7.09		30.55		1.77		7.49		37.93		0.61		6.59		21.44

										8.965		38.238		0.92		5.59		27.53		3.93		0.26		10.70				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				4/30/04		9:30		386.554		5.03		6.554		2.16		4.81		-4.45		2.49		6.61		31.35		1.70		7.17		42.57		0.52		5.89		17.02

										8.965		38.481		0.85		5.74		26.96		4.25		0.68		11.52				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				5/10/05		15:40		387.329		15.80		7.329		10.86		15.50		-1.92		4.80		12.75		-19.28		2.53		11.85		-25.00		1.49		13.96		-11.66

		6/10/04		12.36		386.630		5.43		6.630		5.269		0.274		1.793		2.388		0.646		0.168		2.88				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/21/05		13:20		386.947		10.00		6.947		6.66		10.19		1.94		3.60		9.37		-6.34		2.07		9.12		-8.77		1.00		9.74		-2.61

										6.630		5.653		0.354		1.91		2.529		0.642		0.217		3.12				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59

										6.630		5.311		0.312		1.728		2.455		0.612		0.204		2.86				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/12/05		15:15		386.882		7.9		6.882		5.93		9.30		17.68		3.41		8.86		12.17		2.00		8.75		10.71		0.91		9.07		14.79

										6.630		5.496		0.246		1.847		2.401		0.616		0.385		3.09				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/19/06		13:50		386.62		5.52		6.62		2.93		5.70		3.34		2.67		7.02		27.25		1.76		7.45		34.90		0.60		6.50		17.75

		4/30/04		9:30		386.554		5.03		6.554		5.193		0.151		2.021		2.150		0.704		0.167		3.04				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89				10/31/07		13:40		386.903		10.76		6.903		6.17		9.59		-10.91		3.47		9.02		-16.15		2.02		8.87		-17.61		0.94		9.28		-13.72

										6.554		5.115		0.123		1.921		2.315		0.678		0.077		2.80				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.85		-0.089		1.859		2.319		0.651		0.111		2.53				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.943		-0.022		1.729		2.351		0.604		0.280		2.59				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

		5/10/05		15:40		387.329		15.80		7.329		15.869		0.392		2.721		10.347		1.586		0.824		5.52				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.881		0.285		2.965		10.14		1.82		0.671		5.74				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.686		0.06		2.773		10.339		1.673		0.841		5.35				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.961		0.057		2.982		10.495		1.806		0.621		5.47				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

		4/21/05		13:20		386.947		10.00		6.947		10.01		0.021		1.546		7.622		0.64		0.178		2.39				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.12		0.021		1.543		7.716		0.641		0.197		2.40				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.08		0.029		1.517		7.655		0.63		0.247		2.42				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		9.87		0.003		1.503		7.573		0.622		0.168		2.30				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

		4/12/05		15:15		386.882		7.9		6.882		8.229		0.02		1.879		5.64		0.648		0.041		2.59				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.699		0.013		1.745		5.335		0.573		0.033		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.823		0.018		1.704		5.593		0.472		0.035		2.23				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		8.215		-0.011		1.821		5.86		0.51		0.036		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.791		-0.018		1.682		5.611		0.465		0.051		2.18				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.729		0.014		1.697		5.428		0.495		0.095		2.30				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

		4/19/06		13:50		386.62		5.52		6.620		5.615		0.074		1.32		2.835		0.439		0.947		2.78				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.641		0.141		1.439		3.025		0.462		0.574		2.62				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.485		-0.045		1.473		3.097		0.47		0.49		2.39				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.341		0.029		1.491		3.034		0.454		0.332		2.31				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

		10/31/07		13:40		386.903		10.76		6.903		10.377		-0.901		3.118		6.302		1.385		0.473		4.08				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.286		-1.015		3.514		6.792		1.592		0.402		4.49				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.314		-1.021		3.196		6.534		1.369		0.237		3.78				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.004		-1.019		3.419		6.724		1.511		0.369		4.28				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.586		-0.988		3.358		6.573		1.463		0.181		4.01				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.001		-0.962		3.467		6.739		1.416		0.342		4.26				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

																		measured Q rating										unmeasured Q rating														Top Q rating										bottom Q rating
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H (m)		Q (m3/s)				Qtotal(m3/s)		Qleft(m3/s)		Qtop(m3/s)		Qmeasured(m3/s)		Qbottom(m3/s)		Qright(m3/s)				Qunm(m3/s)

		6/11/02		12:36		388.965		38.20				38.33		1.00		5.513		26.81		4.01		0.99

												37.816		1.01		5.69		26.64		4.10		0.38

												38.238		0.92		5.59		27.53		3.93		0.26

												38.481		0.85		5.74		26.96		4.25		0.68

										Mean		38.20		0.95		5.63		26.99		4.07		0.58				11.23

		6/10/04		12.36		386.63		5.43				5.269		0.274		1.793		2.388		0.646		0.168

												5.653		0.354		1.91		2.529		0.642		0.217

												5.311		0.312		1.728		2.455		0.612		0.204

												5.496		0.246		1.847		2.401		0.616		0.385

										Mean		5.432		0.297		1.82		2.443		0.629		0.244				2.99

		4/30/04		9:30		386.554		5.03				5.193		0.151		2.021		2.150		0.704		0.167

												5.115		0.123		1.921		2.315		0.678		0.077

												4.85		-0.089		1.859		2.319		0.651		0.111

												4.943		-0.022		1.729		2.351		0.604		0.280

										Mean		5.03		0.041		1.883		2.283		0.659		0.159				2.742

		5/10/05		15:40		387.329		15.80				15.869		0.392		2.721		10.347		1.586		0.824

												15.881		0.285		2.965		10.14		1.82		0.671

												15.686		0.06		2.773		10.339		1.673		0.841

												15.961		0.057		2.982		10.495		1.806		0.621

										Mean		15.849		0.199		2.86		10.33		1.721		0.739				5.519

		4/21/05		13:20		386.947		10.00				10.01		0.021		1.546		7.622		0.64		0.178

												10.12		0.021		1.543		7.716		0.641		0.197

												10.08		0.029		1.517		7.655		0.63		0.247

												9.87		0.003		1.503		7.573		0.622		0.168

										Mean		10.02		0.018		1.527		7.641		0.633		0.198				2.376

		4/12/05		15:15		386.882		7.9				8.229		0.02		1.879		5.64		0.648		0.041

												7.699		0.013		1.745		5.335		0.573		0.033

												7.823		0.018		1.704		5.593		0.472		0.035

												8.215		-0.011		1.821		5.86		0.51		0.036

												7.791		-0.018		1.682		5.611		0.465		0.051

												7.729		0.014		1.697		5.428		0.495		0.095

										Mean		7.914		0.006		1.755		5.578		0.527		0.049				2.337

		4/19/06		13:50		386.62		5.52				5.615		0.074		1.32		2.835		0.439		0.947

												5.641		0.141		1.439		3.025		0.462		0.574

												5.485		-0.045		1.473		3.097		0.47		0.49

												5.341		0.029		1.491		3.034		0.454		0.332

										Mean		5.52		0.05		1.431		2.998		0.456		0.586				2.523

		10/31/07		13:40		386.903		10.76				10.377		-0.901		3.118		6.302		1.385		0.473

												11.286		-1.015		3.514		6.792		1.592		0.402

												10.314		-1.021		3.196		6.534		1.369		0.237

												11.004		-1.019		3.419		6.724		1.511		0.369

												10.586		-0.988		3.358		6.573		1.463		0.181

												11.001		-0.962		3.467		6.739		1.416		0.342

										Mean		10.761		-0.984		3.345		6.61		1.456		0.334				4.151
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ADCP

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time												Error%

		6/11/02		12:36		388.965		38.20		8.965				38.21		0.04

		6/10/04		12.36		386.630		5.43		6.63				5.74		5.75

		4/30/04		9:30		386.554		5.03		6.554				4.66		-7.33

		5/10/05		15:40		387.329		15.80		7.329				15.61		-1.20

		4/21/05		13:20		386.947		10.00		6.947				10.23		2.33

		4/12/05		15:15		386.882		7.90		6.882				9.31		17.90

		4/19/06		13:50		386.620		5.52		6.62				5.60		1.45

		10/31/07		13:40		386.903		10.76		6.903				9.61		-10.68

								(Note: 5 measurements used for calibration, and 3 measurements used for verification)
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ADCP2

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating								unmeasured Q rating								Top Q rating

		Date		Time		H' (m)				H (m)																						Error%								Error%								Error%								Error%

		6/11/02		12:36		388.965		38.20		8.965		38.20		0.95		5.63		26.99		4.07		0.58				11.23		26.96		38.20		0.01				11.27		38.52		0.83				5.65		38.57		0.98				4.08		38.31		0.29

		6/10/04		12.36		386.63		5.43		6.63		5.432		0.297		1.82		2.443		0.629		0.244				2.99		3.05		5.84		7.58				2.70		7.10		30.77				1.77		7.47		37.66				0.61		6.60		21.56

		4/30/04		9:30		386.554		5.03		6.554		5.03		0.041		1.883		2.283		0.659		0.159				2.742		2.16		4.82		-4.24				2.49		6.65		32.20				1.71		7.16		42.29				0.52		5.92		17.64

		5/10/05		15:40		387.329		15.80		7.329		15.849		0.199		2.86		10.33		1.721		0.739				5.519		10.86		15.43		-2.31				4.79		12.54		-20.63				2.53		11.83		-25.13				1.49		13.79		-12.72

		4/21/05		13:20		386.947		10.00		6.947		10.02		0.018		1.527		7.641		0.633		0.198				2.376		6.66		10.16		1.59				3.60		9.26		-7.39				2.07		9.10		-8.95				0.99		9.65		-3.47

		4/12/05		15:15		386.882		7.9		6.882		7.914		0.006		1.755		5.578		0.527		0.049				2.337		5.93		9.27		17.32				3.41		8.78		11.13				2.00		8.73		10.48				0.91		9.00		13.93

		4/19/06		13:50		386.62		5.52		6.62		5.52		0.05		1.431		2.998		0.456		0.586				2.523		2.93		5.71		3.37				2.67		7.04		27.54				1.76		7.43		34.63				0.60		6.51		17.93

		10/31/07		13:40		386.903		10.76		6.903		10.761		-0.984		3.345		6.61		1.456		0.334				4.151		6.17		9.56		-11.19				3.47		8.93		-16.98				2.02		8.85		-17.78				0.94		9.21		-14.41

																						measured Q rating										unmeasured Q rating														Top Q rating												Bottom Q rating





ADCP2

		



H (m)

Qm(m3/s)

Qm = -0.5731H2 + 19.18H - 98.925
R2 = 0.996



ADCP3

		



Qm (m3/s)

Q (m3/s)

Q = 0.0078Qm2 + 1.1191Qm + 2.3594
R2 = 0.996



original

		



H (m)

Qunm(m3/s)

Q = 0.4103H2 - 2.7266H + 2.7374
R2 = 0.9606



Sheet1

		



Q'unm (m3/s)

Q (m3/s)

Q = 0.1653Qunm2 + 1.3554Qunm + 2.2462
R2 = 0.9678



		



H (m)

Qtop(m3/s)

Qtop = 0.3512H2 - 3.8141H + 11.617
R2 = 0.9615



		



Q'top (m3/s)

Q (m3/s)

Q = 0.7319Qtop2 + 2.5806Qtop + 0.6288
R2 = 0.9578



		



H (m)

Qbottom(m3/s)

Qbottom = 0.1357H2 - 0.6302H - 1.1768
R2 = 0.9773



		



Q'bottom (m3/s)

Q (m3/s)

Q = 0.3871Qbottom2 + 7.3226Qbottom + 1.9906
R2 = 0.9789
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Measured Q

Unmeasured Q

Top Q

Bottom Q

Total Q

Q (m3/s)

Error %



		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H' (m)				H (m)						Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		38.23		0.08

										8.965		37.816

										8.965		38.238

										8.965		38.481

		6/10/04		12.36		386.630		5.43		6.630		5.269		5.74		5.78

										6.630		5.653

										6.630		5.311

										6.630		5.496

		4/30/04		9:30		386.554		5.03		6.554		5.193		4.66		-7.43

										6.554		5.115

										6.554		4.85

										6.554		4.943

		5/10/05		15:40		387.329		15.80		7.329		15.869		15.66		-0.90

										7.329		15.881

										7.329		15.686

										7.329		15.961

		4/21/05		13:20		386.947		10.00		6.947		10.01		10.26		2.60

										6.947		10.12

										6.947		10.08

										6.947		9.87

		4/12/05		15:15		386.882		7.9		6.882		8.229		9.34		18.19

										6.882		7.699

										6.882		7.823

										6.882		8.215

										6.882		7.791

										6.882		7.729

		4/19/06		13:50		386.62		5.52		6.620		5.615		5.60		1.47

										6.620		5.641

										6.620		5.485

										6.620		5.341

		10/31/07		13:40		386.903		10.76		6.903		10.377		9.64		-10.45

										6.903		11.286

										6.903		10.314

										6.903		11.004

										6.903		10.586

										6.903		11.001





		



H (m)

Q(m3/s)

Q = -0.1647H2 + 16.482H - 96.292
R2 = 0.9994



		



Q (m3/s)

Error %



		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating				unmeasured Q rating				Top Q rating				bottom Q rating																measured Q rating						unmeasured Q rating						top Q rating						bottom Q rating

		Date		Time		H' (m)				H (m)																																				Date		Time		H' (m)				H (m)						Error%						Error%						Error%						Error%						Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		1.00		5.513		26.81		4.01		0.99		11.51				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/11/02		12:36		388.965		38.20		8.965		26.96		38.23		0.09		11.27		38.37		0.44		5.65		38.49		0.76		4.08		38.22		0.05				38.23		0.07

										8.965		37.816		1.01		5.69		26.64		4.10		0.38		11.18				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/10/04		12.36		386.63		5.43		6.63		3.05		5.84		7.57		2.70		7.09		30.55		1.77		7.49		37.93		0.61		6.59		21.44				5.74		5.77

										8.965		38.238		0.92		5.59		27.53		3.93		0.26		10.70				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				4/30/04		9:30		386.554		5.03		6.554		2.16		4.81		-4.45		2.49		6.61		31.35		1.70		7.17		42.57		0.52		5.89		17.02				4.66		-7.45

										8.965		38.481		0.85		5.74		26.96		4.25		0.68		11.52				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				5/10/05		15:40		387.329		15.80		7.329		10.86		15.50		-1.92		4.80		12.75		-19.28		2.53		11.85		-25.00		1.49		13.96		-11.66				15.66		-0.91

		6/10/04		12.36		386.630		5.43		6.630		5.269		0.274		1.793		2.388		0.646		0.168		2.88				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/21/05		13:20		386.947		10.00		6.947		6.66		10.19		1.94		3.60		9.37		-6.34		2.07		9.12		-8.77		1.00		9.74		-2.61				10.26		2.59

										6.630		5.653		0.354		1.91		2.529		0.642		0.217		3.12				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59

										6.630		5.311		0.312		1.728		2.455		0.612		0.204		2.86				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/12/05		15:15		386.882		7.9		6.882		5.93		9.30		17.68		3.41		8.86		12.17		2.00		8.75		10.71		0.91		9.07		14.79				9.34		18.17

										6.630		5.496		0.246		1.847		2.401		0.616		0.385		3.09				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/19/06		13:50		386.62		5.52		6.62		2.93		5.70		3.34		2.67		7.02		27.25		1.76		7.45		34.90		0.60		6.50		17.75				5.60		1.45

		4/30/04		9:30		386.554		5.03		6.554		5.193		0.151		2.021		2.150		0.704		0.167		3.04				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89				10/31/07		13:40		386.903		10.76		6.903		6.17		9.59		-10.91		3.47		9.02		-16.15		2.02		8.87		-17.61		0.94		9.28		-13.72				9.63		-10.46

										6.554		5.115		0.123		1.921		2.315		0.678		0.077		2.80				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.85		-0.089		1.859		2.319		0.651		0.111		2.53				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.943		-0.022		1.729		2.351		0.604		0.280		2.59				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

		5/10/05		15:40		387.329		15.80		7.329		15.869		0.392		2.721		10.347		1.586		0.824		5.52				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.881		0.285		2.965		10.14		1.82		0.671		5.74				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.686		0.06		2.773		10.339		1.673		0.841		5.35				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.961		0.057		2.982		10.495		1.806		0.621		5.47				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

		4/21/05		13:20		386.947		10.00		6.947		10.01		0.021		1.546		7.622		0.64		0.178		2.39				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.12		0.021		1.543		7.716		0.641		0.197		2.40				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.08		0.029		1.517		7.655		0.63		0.247		2.42				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		9.87		0.003		1.503		7.573		0.622		0.168		2.30				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

		4/12/05		15:15		386.882		7.9		6.882		8.229		0.02		1.879		5.64		0.648		0.041		2.59				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.699		0.013		1.745		5.335		0.573		0.033		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.823		0.018		1.704		5.593		0.472		0.035		2.23				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		8.215		-0.011		1.821		5.86		0.51		0.036		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.791		-0.018		1.682		5.611		0.465		0.051		2.18				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.729		0.014		1.697		5.428		0.495		0.095		2.30				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

		4/19/06		13:50		386.62		5.52		6.620		5.615		0.074		1.32		2.835		0.439		0.947		2.78				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.641		0.141		1.439		3.025		0.462		0.574		2.62				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.485		-0.045		1.473		3.097		0.47		0.49		2.39				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.341		0.029		1.491		3.034		0.454		0.332		2.31				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

		10/31/07		13:40		386.903		10.76		6.903		10.377		-0.901		3.118		6.302		1.385		0.473		4.08				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.286		-1.015		3.514		6.792		1.592		0.402		4.49				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.314		-1.021		3.196		6.534		1.369		0.237		3.78				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.004		-1.019		3.419		6.724		1.511		0.369		4.28				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.586		-0.988		3.358		6.573		1.463		0.181		4.01				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.001		-0.962		3.467		6.739		1.416		0.342		4.26				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

																		measured Q rating										unmeasured Q rating														Top Q rating										bottom Q rating





		



H (m)

Qm(m3/s)

Q = -0.5743H2 + 19.196H - 98.978
R2 = 0.9957



		



Qm (m3/s)

Q (m3/s)

Q = 0.0074Qm2 + 1.1328Qm + 2.3204
R2 = 0.9955



		



H (m)

Qunm(m3/s)

Qunm = 0.4089H2 - 2.7047H + 2.6542
R2 = 0.9574



		



Qunm (m3/s)

Q (m3/s)

Q = 0.1467Qunm2 + 1.5993Qunm + 1.7108
R2 = 0.9638



		



H (m)

Qtop (m3/s)

Qtop = 0.3514H2 - 3.8162H + 11.62
R2 = 0.9585



		



Qtop (m3/s)

Q (m3/s)

Q = 0.7207Qtop2 + 2.635Qtop + 0.5936
R2 = 0.955



		



H (m)

Qbottom (m3/s)

Qbottom = 0.1362H2 - 0.6368H - 1.1542
R2 = 0.9745



		



Qbottom (m3/s)

Q (m3/s)

Q = 0.2998Q2bottom + 7.6999Qbottom + 1.7797
R2 = 0.9759



		



Measured Q

Unmeasured Q

Top Q

Bottom Q

Q (m3/s)

Error %



		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H (m)

		6/11/02		12:36		388.965		38.20				38.33		1.00		5.513		26.81		4.01		0.99

												37.816		1.01		5.69		26.64		4.10		0.38

												38.238		0.92		5.59		27.53		3.93		0.26

												38.481		0.85		5.74		26.96		4.25		0.68

										Mean		38.20		0.95		5.63		26.99		4.07		0.58				11.23

		6/10/04		12.36		386.63		5.43				5.269		0.274		1.793		2.388		0.646		0.168

												5.653		0.354		1.91		2.529		0.642		0.217

												5.311		0.312		1.728		2.455		0.612		0.204

												5.496		0.246		1.847		2.401		0.616		0.385

										Mean		5.432		0.297		1.82		2.443		0.629		0.244				2.99

		4/30/04		9:30		386.554		5.03				5.193		0.151		2.021		2.150		0.704		0.167

												5.115		0.123		1.921		2.315		0.678		0.077

												4.85		-0.089		1.859		2.319		0.651		0.111

												4.943		-0.022		1.729		2.351		0.604		0.280

										Mean		5.03		0.041		1.883		2.283		0.659		0.159				2.742

		5/10/05		15:40		387.329		15.80				15.869		0.392		2.721		10.347		1.586		0.824

												15.881		0.285		2.965		10.14		1.82		0.671

												15.686		0.06		2.773		10.339		1.673		0.841

												15.961		0.057		2.982		10.495		1.806		0.621

										Mean		15.849		0.199		2.86		10.33		1.721		0.739				5.519

		4/21/05		13:20		386.947		10.00				10.01		0.021		1.546		7.622		0.64		0.178

												10.12		0.021		1.543		7.716		0.641		0.197

												10.08		0.029		1.517		7.655		0.63		0.247

												9.87		0.003		1.503		7.573		0.622		0.168

										Mean		10.02		0.018		1.527		7.641		0.633		0.198				2.376

		4/12/05		15:15		386.882		7.9				8.229		0.02		1.879		5.64		0.648		0.041

												7.699		0.013		1.745		5.335		0.573		0.033

												7.823		0.018		1.704		5.593		0.472		0.035

												8.215		-0.011		1.821		5.86		0.51		0.036

												7.791		-0.018		1.682		5.611		0.465		0.051

												7.729		0.014		1.697		5.428		0.495		0.095

										Mean		7.914		0.006		1.755		5.578		0.527		0.049				2.337

		4/19/06		13:50		386.62		5.52				5.615		0.074		1.32		2.835		0.439		0.947

												5.641		0.141		1.439		3.025		0.462		0.574

												5.485		-0.045		1.473		3.097		0.47		0.49

												5.341		0.029		1.491		3.034		0.454		0.332

										Mean		5.52		0.05		1.431		2.998		0.456		0.586				2.523

		10/31/07		13:40		386.903		10.76				10.377		-0.901		3.118		6.302		1.385		0.473

												11.286		-1.015		3.514		6.792		1.592		0.402

												10.314		-1.021		3.196		6.534		1.369		0.237

												11.004		-1.019		3.419		6.724		1.511		0.369

												10.586		-0.988		3.358		6.573		1.463		0.181

												11.001		-0.962		3.467		6.739		1.416		0.342

										Mean		10.761		-0.984		3.345		6.61		1.456		0.334				4.151





		

		Date										Error%

		6/11/02		38.20		26.96		11.27		38.23		0.07

		6/10/04		5.43		3.05		2.70		5.74		5.77

		4/30/04		5.03		2.16		2.49		4.66		-7.45

		5/10/05		15.80		10.86		4.80		15.66		-0.91

		4/21/05		10.00		6.66		3.60		10.26		2.59

		4/12/05		7.90		5.93		3.41		9.34		18.17

		4/19/06		5.52		2.93		2.67		5.60		1.45

		10/31/07		10.76		6.1657838113		3.47		9.63		-10.46






_1267731159.unknown
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Chart5

		8.965

		6.63

		6.554

		7.329

		6.947



H (m)

Qbottom(m3/s)

Qbottom = 0.1357H2 - 0.6302H - 1.1768
R2 = 0.9773

4.07

0.629

0.659

1.721

0.633



ADCP

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time												Error%

		6/11/02		12:36		388.965		38.20		8.965				38.21		0.04

		6/10/04		12.36		386.630		5.43		6.63				5.74		5.75

		4/30/04		9:30		386.554		5.03		6.554				4.66		-7.33

		5/10/05		15:40		387.329		15.80		7.329				15.61		-1.20

		4/21/05		13:20		386.947		10.00		6.947				10.23		2.33

		4/12/05		15:15		386.882		7.90		6.882				9.31		17.90

		4/19/06		13:50		386.620		5.52		6.62				5.60		1.45

		10/31/07		13:40		386.903		10.76		6.903				9.61		-10.68

								(Note: 5 measurements used for calibration, and 3 measurements used for verification)
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ADCP2

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating								unmeasured Q rating								Top Q rating

		Date		Time		H' (m)				H (m)																						Error%								Error%								Error%								Error%

		6/11/02		12:36		388.965		38.20		8.965		38.20		0.95		5.63		26.99		4.07		0.58				11.23		26.96		38.20		0.01				11.27		38.52		0.83				5.65		38.57		0.98				4.08		38.31		0.29

		6/10/04		12.36		386.63		5.43		6.63		5.432		0.297		1.82		2.443		0.629		0.244				2.99		3.05		5.84		7.58				2.70		7.10		30.77				1.77		7.47		37.66				0.61		6.60		21.56

		4/30/04		9:30		386.554		5.03		6.554		5.03		0.041		1.883		2.283		0.659		0.159				2.742		2.16		4.82		-4.24				2.49		6.65		32.20				1.71		7.16		42.29				0.52		5.92		17.64

		5/10/05		15:40		387.329		15.80		7.329		15.849		0.199		2.86		10.33		1.721		0.739				5.519		10.86		15.43		-2.31				4.79		12.54		-20.63				2.53		11.83		-25.13				1.49		13.79		-12.72

		4/21/05		13:20		386.947		10.00		6.947		10.02		0.018		1.527		7.641		0.633		0.198				2.376		6.66		10.16		1.59				3.60		9.26		-7.39				2.07		9.10		-8.95				0.99		9.65		-3.47

		4/12/05		15:15		386.882		7.9		6.882		7.914		0.006		1.755		5.578		0.527		0.049				2.337		5.93		9.27		17.32				3.41		8.78		11.13				2.00		8.73		10.48				0.91		9.00		13.93

		4/19/06		13:50		386.62		5.52		6.62		5.52		0.05		1.431		2.998		0.456		0.586				2.523		2.93		5.71		3.37				2.67		7.04		27.54				1.76		7.43		34.63				0.60		6.51		17.93

		10/31/07		13:40		386.903		10.76		6.903		10.761		-0.984		3.345		6.61		1.456		0.334				4.151		6.17		9.56		-11.19				3.47		8.93		-16.98				2.02		8.85		-17.78				0.94		9.21		-14.41

																						measured Q rating										unmeasured Q rating														Top Q rating												Bottom Q rating
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H' (m)				H (m)						Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		38.23		0.08

										8.965		37.816

										8.965		38.238

										8.965		38.481

		6/10/04		12.36		386.630		5.43		6.630		5.269		5.74		5.78

										6.630		5.653

										6.630		5.311

										6.630		5.496

		4/30/04		9:30		386.554		5.03		6.554		5.193		4.66		-7.43

										6.554		5.115

										6.554		4.85

										6.554		4.943

		5/10/05		15:40		387.329		15.80		7.329		15.869		15.66		-0.90

										7.329		15.881

										7.329		15.686

										7.329		15.961

		4/21/05		13:20		386.947		10.00		6.947		10.01		10.26		2.60

										6.947		10.12

										6.947		10.08

										6.947		9.87

		4/12/05		15:15		386.882		7.9		6.882		8.229		9.34		18.19

										6.882		7.699

										6.882		7.823

										6.882		8.215

										6.882		7.791

										6.882		7.729

		4/19/06		13:50		386.62		5.52		6.620		5.615		5.60		1.47

										6.620		5.641

										6.620		5.485

										6.620		5.341

		10/31/07		13:40		386.903		10.76		6.903		10.377		9.64		-10.45

										6.903		11.286

										6.903		10.314

										6.903		11.004

										6.903		10.586

										6.903		11.001
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Q = -0.1647H2 + 16.482H - 96.292
R2 = 0.9994



		



Q (m3/s)

Error %



		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating				unmeasured Q rating				Top Q rating				bottom Q rating																measured Q rating						unmeasured Q rating						top Q rating						bottom Q rating

		Date		Time		H' (m)				H (m)																																				Date		Time		H' (m)				H (m)						Error%						Error%						Error%						Error%						Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		1.00		5.513		26.81		4.01		0.99		11.51				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/11/02		12:36		388.965		38.20		8.965		26.96		38.23		0.09		11.27		38.37		0.44		5.65		38.49		0.76		4.08		38.22		0.05				38.23		0.07

										8.965		37.816		1.01		5.69		26.64		4.10		0.38		11.18				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/10/04		12.36		386.63		5.43		6.63		3.05		5.84		7.57		2.70		7.09		30.55		1.77		7.49		37.93		0.61		6.59		21.44				5.74		5.77

										8.965		38.238		0.92		5.59		27.53		3.93		0.26		10.70				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				4/30/04		9:30		386.554		5.03		6.554		2.16		4.81		-4.45		2.49		6.61		31.35		1.70		7.17		42.57		0.52		5.89		17.02				4.66		-7.45

										8.965		38.481		0.85		5.74		26.96		4.25		0.68		11.52				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				5/10/05		15:40		387.329		15.80		7.329		10.86		15.50		-1.92		4.80		12.75		-19.28		2.53		11.85		-25.00		1.49		13.96		-11.66				15.66		-0.91

		6/10/04		12.36		386.630		5.43		6.630		5.269		0.274		1.793		2.388		0.646		0.168		2.88				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/21/05		13:20		386.947		10.00		6.947		6.66		10.19		1.94		3.60		9.37		-6.34		2.07		9.12		-8.77		1.00		9.74		-2.61				10.26		2.59

										6.630		5.653		0.354		1.91		2.529		0.642		0.217		3.12				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59

										6.630		5.311		0.312		1.728		2.455		0.612		0.204		2.86				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/12/05		15:15		386.882		7.9		6.882		5.93		9.30		17.68		3.41		8.86		12.17		2.00		8.75		10.71		0.91		9.07		14.79				9.34		18.17

										6.630		5.496		0.246		1.847		2.401		0.616		0.385		3.09				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/19/06		13:50		386.62		5.52		6.62		2.93		5.70		3.34		2.67		7.02		27.25		1.76		7.45		34.90		0.60		6.50		17.75				5.60		1.45

		4/30/04		9:30		386.554		5.03		6.554		5.193		0.151		2.021		2.150		0.704		0.167		3.04				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89				10/31/07		13:40		386.903		10.76		6.903		6.17		9.59		-10.91		3.47		9.02		-16.15		2.02		8.87		-17.61		0.94		9.28		-13.72				9.63		-10.46

										6.554		5.115		0.123		1.921		2.315		0.678		0.077		2.80				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.85		-0.089		1.859		2.319		0.651		0.111		2.53				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.943		-0.022		1.729		2.351		0.604		0.280		2.59				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

		5/10/05		15:40		387.329		15.80		7.329		15.869		0.392		2.721		10.347		1.586		0.824		5.52				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.881		0.285		2.965		10.14		1.82		0.671		5.74				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.686		0.06		2.773		10.339		1.673		0.841		5.35				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.961		0.057		2.982		10.495		1.806		0.621		5.47				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

		4/21/05		13:20		386.947		10.00		6.947		10.01		0.021		1.546		7.622		0.64		0.178		2.39				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.12		0.021		1.543		7.716		0.641		0.197		2.40				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.08		0.029		1.517		7.655		0.63		0.247		2.42				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		9.87		0.003		1.503		7.573		0.622		0.168		2.30				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

		4/12/05		15:15		386.882		7.9		6.882		8.229		0.02		1.879		5.64		0.648		0.041		2.59				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.699		0.013		1.745		5.335		0.573		0.033		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.823		0.018		1.704		5.593		0.472		0.035		2.23				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		8.215		-0.011		1.821		5.86		0.51		0.036		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.791		-0.018		1.682		5.611		0.465		0.051		2.18				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.729		0.014		1.697		5.428		0.495		0.095		2.30				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

		4/19/06		13:50		386.62		5.52		6.620		5.615		0.074		1.32		2.835		0.439		0.947		2.78				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.641		0.141		1.439		3.025		0.462		0.574		2.62				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.485		-0.045		1.473		3.097		0.47		0.49		2.39				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.341		0.029		1.491		3.034		0.454		0.332		2.31				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

		10/31/07		13:40		386.903		10.76		6.903		10.377		-0.901		3.118		6.302		1.385		0.473		4.08				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.286		-1.015		3.514		6.792		1.592		0.402		4.49				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.314		-1.021		3.196		6.534		1.369		0.237		3.78				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.004		-1.019		3.419		6.724		1.511		0.369		4.28				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.586		-0.988		3.358		6.573		1.463		0.181		4.01				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.001		-0.962		3.467		6.739		1.416		0.342		4.26				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

																		measured Q rating										unmeasured Q rating														Top Q rating										bottom Q rating
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H (m)

		6/11/02		12:36		388.965		38.20				38.33		1.00		5.513		26.81		4.01		0.99

												37.816		1.01		5.69		26.64		4.10		0.38

												38.238		0.92		5.59		27.53		3.93		0.26

												38.481		0.85		5.74		26.96		4.25		0.68

										Mean		38.20		0.95		5.63		26.99		4.07		0.58				11.23

		6/10/04		12.36		386.63		5.43				5.269		0.274		1.793		2.388		0.646		0.168

												5.653		0.354		1.91		2.529		0.642		0.217

												5.311		0.312		1.728		2.455		0.612		0.204

												5.496		0.246		1.847		2.401		0.616		0.385

										Mean		5.432		0.297		1.82		2.443		0.629		0.244				2.99

		4/30/04		9:30		386.554		5.03				5.193		0.151		2.021		2.150		0.704		0.167

												5.115		0.123		1.921		2.315		0.678		0.077

												4.85		-0.089		1.859		2.319		0.651		0.111

												4.943		-0.022		1.729		2.351		0.604		0.280

										Mean		5.03		0.041		1.883		2.283		0.659		0.159				2.742

		5/10/05		15:40		387.329		15.80				15.869		0.392		2.721		10.347		1.586		0.824

												15.881		0.285		2.965		10.14		1.82		0.671

												15.686		0.06		2.773		10.339		1.673		0.841

												15.961		0.057		2.982		10.495		1.806		0.621

										Mean		15.849		0.199		2.86		10.33		1.721		0.739				5.519

		4/21/05		13:20		386.947		10.00				10.01		0.021		1.546		7.622		0.64		0.178

												10.12		0.021		1.543		7.716		0.641		0.197

												10.08		0.029		1.517		7.655		0.63		0.247

												9.87		0.003		1.503		7.573		0.622		0.168

										Mean		10.02		0.018		1.527		7.641		0.633		0.198				2.376

		4/12/05		15:15		386.882		7.9				8.229		0.02		1.879		5.64		0.648		0.041

												7.699		0.013		1.745		5.335		0.573		0.033

												7.823		0.018		1.704		5.593		0.472		0.035

												8.215		-0.011		1.821		5.86		0.51		0.036

												7.791		-0.018		1.682		5.611		0.465		0.051

												7.729		0.014		1.697		5.428		0.495		0.095

										Mean		7.914		0.006		1.755		5.578		0.527		0.049				2.337

		4/19/06		13:50		386.62		5.52				5.615		0.074		1.32		2.835		0.439		0.947

												5.641		0.141		1.439		3.025		0.462		0.574

												5.485		-0.045		1.473		3.097		0.47		0.49

												5.341		0.029		1.491		3.034		0.454		0.332

										Mean		5.52		0.05		1.431		2.998		0.456		0.586				2.523

		10/31/07		13:40		386.903		10.76				10.377		-0.901		3.118		6.302		1.385		0.473

												11.286		-1.015		3.514		6.792		1.592		0.402

												10.314		-1.021		3.196		6.534		1.369		0.237

												11.004		-1.019		3.419		6.724		1.511		0.369

												10.586		-0.988		3.358		6.573		1.463		0.181

												11.001		-0.962		3.467		6.739		1.416		0.342

										Mean		10.761		-0.984		3.345		6.61		1.456		0.334				4.151





		

		Date										Error%

		6/11/02		38.20		26.96		11.27		38.23		0.07

		6/10/04		5.43		3.05		2.70		5.74		5.77

		4/30/04		5.03		2.16		2.49		4.66		-7.45

		5/10/05		15.80		10.86		4.80		15.66		-0.91

		4/21/05		10.00		6.66		3.60		10.26		2.59

		4/12/05		7.90		5.93		3.41		9.34		18.17

		4/19/06		5.52		2.93		2.67		5.60		1.45

		10/31/07		10.76		6.1657838113		3.47		9.63		-10.46
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ADCP

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time												Error%

		6/11/02		12:36		388.965		38.20		8.965				38.21		0.04

		6/10/04		12.36		386.630		5.43		6.63				5.74		5.75

		4/30/04		9:30		386.554		5.03		6.554				4.66		-7.33

		5/10/05		15:40		387.329		15.80		7.329				15.61		-1.20

		4/21/05		13:20		386.947		10.00		6.947				10.23		2.33

		4/12/05		15:15		386.882		7.90		6.882				9.31		17.90

		4/19/06		13:50		386.620		5.52		6.62				5.60		1.45

		10/31/07		13:40		386.903		10.76		6.903				9.61		-10.68

								(Note: 5 measurements used for calibration, and 3 measurements used for verification)





ADCP

		0

		0

		0

		0

		0



H (m)

Q(m3/s)

Q = -0.1295H2 + 15.926H - 94.155
R2 = 0.9996

0

0

0

0

0



ADCP1

		0

		0

		0

		0

		0

		0

		0

		0

		0



Q (m3/s)

Error %

0

0

0

0

0

0

0

0

0



ADCP2

		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating								unmeasured Q rating								Top Q rating

		Date		Time		H' (m)				H (m)																						Error%								Error%								Error%								Error%

		6/11/02		12:36		388.965		38.20		8.965		38.20		0.95		5.63		26.99		4.07		0.58				11.23		26.96		38.20		0.01				11.27		38.52		0.83				5.65		38.57		0.98				4.08		38.31		0.29

		6/10/04		12.36		386.63		5.43		6.63		5.432		0.297		1.82		2.443		0.629		0.244				2.99		3.05		5.84		7.58				2.70		7.10		30.77				1.77		7.47		37.66				0.61		6.60		21.56

		4/30/04		9:30		386.554		5.03		6.554		5.03		0.041		1.883		2.283		0.659		0.159				2.742		2.16		4.82		-4.24				2.49		6.65		32.20				1.71		7.16		42.29				0.52		5.92		17.64

		5/10/05		15:40		387.329		15.80		7.329		15.849		0.199		2.86		10.33		1.721		0.739				5.519		10.86		15.43		-2.31				4.79		12.54		-20.63				2.53		11.83		-25.13				1.49		13.79		-12.72

		4/21/05		13:20		386.947		10.00		6.947		10.02		0.018		1.527		7.641		0.633		0.198				2.376		6.66		10.16		1.59				3.60		9.26		-7.39				2.07		9.10		-8.95				0.99		9.65		-3.47

		4/12/05		15:15		386.882		7.9		6.882		7.914		0.006		1.755		5.578		0.527		0.049				2.337		5.93		9.27		17.32				3.41		8.78		11.13				2.00		8.73		10.48				0.91		9.00		13.93

		4/19/06		13:50		386.62		5.52		6.62		5.52		0.05		1.431		2.998		0.456		0.586				2.523		2.93		5.71		3.37				2.67		7.04		27.54				1.76		7.43		34.63				0.60		6.51		17.93

		10/31/07		13:40		386.903		10.76		6.903		10.761		-0.984		3.345		6.61		1.456		0.334				4.151		6.17		9.56		-11.19				3.47		8.93		-16.98				2.02		8.85		-17.78				0.94		9.21		-14.41

																						measured Q rating										unmeasured Q rating														Top Q rating												Bottom Q rating
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H' (m)				H (m)						Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		38.23		0.08

										8.965		37.816

										8.965		38.238

										8.965		38.481

		6/10/04		12.36		386.630		5.43		6.630		5.269		5.74		5.78

										6.630		5.653

										6.630		5.311

										6.630		5.496

		4/30/04		9:30		386.554		5.03		6.554		5.193		4.66		-7.43

										6.554		5.115

										6.554		4.85

										6.554		4.943

		5/10/05		15:40		387.329		15.80		7.329		15.869		15.66		-0.90

										7.329		15.881

										7.329		15.686

										7.329		15.961

		4/21/05		13:20		386.947		10.00		6.947		10.01		10.26		2.60

										6.947		10.12

										6.947		10.08

										6.947		9.87

		4/12/05		15:15		386.882		7.9		6.882		8.229		9.34		18.19

										6.882		7.699

										6.882		7.823

										6.882		8.215

										6.882		7.791

										6.882		7.729

		4/19/06		13:50		386.62		5.52		6.620		5.615		5.60		1.47

										6.620		5.641

										6.620		5.485

										6.620		5.341

		10/31/07		13:40		386.903		10.76		6.903		10.377		9.64		-10.45

										6.903		11.286

										6.903		10.314

										6.903		11.004

										6.903		10.586

										6.903		11.001
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

																												measured Q rating				unmeasured Q rating				Top Q rating				bottom Q rating																measured Q rating						unmeasured Q rating						top Q rating						bottom Q rating

		Date		Time		H' (m)				H (m)																																				Date		Time		H' (m)				H (m)						Error%						Error%						Error%						Error%						Error%

		6/11/02		12:36		388.965		38.20		8.965		38.33		1.00		5.513		26.81		4.01		0.99		11.51				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/11/02		12:36		388.965		38.20		8.965		26.96		38.23		0.09		11.27		38.37		0.44		5.65		38.49		0.76		4.08		38.22		0.05				38.23		0.07

										8.965		37.816		1.01		5.69		26.64		4.10		0.38		11.18				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				6/10/04		12.36		386.63		5.43		6.63		3.05		5.84		7.57		2.70		7.09		30.55		1.77		7.49		37.93		0.61		6.59		21.44				5.74		5.77

										8.965		38.238		0.92		5.59		27.53		3.93		0.26		10.70				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				4/30/04		9:30		386.554		5.03		6.554		2.16		4.81		-4.45		2.49		6.61		31.35		1.70		7.17		42.57		0.52		5.89		17.02				4.66		-7.45

										8.965		38.481		0.85		5.74		26.96		4.25		0.68		11.52				26.96		38.23		11.27		38.37		5.65		38.49		4.08		38.22				5/10/05		15:40		387.329		15.80		7.329		10.86		15.50		-1.92		4.80		12.75		-19.28		2.53		11.85		-25.00		1.49		13.96		-11.66				15.66		-0.91

		6/10/04		12.36		386.630		5.43		6.630		5.269		0.274		1.793		2.388		0.646		0.168		2.88				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/21/05		13:20		386.947		10.00		6.947		6.66		10.19		1.94		3.60		9.37		-6.34		2.07		9.12		-8.77		1.00		9.74		-2.61				10.26		2.59

										6.630		5.653		0.354		1.91		2.529		0.642		0.217		3.12				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59

										6.630		5.311		0.312		1.728		2.455		0.612		0.204		2.86				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/12/05		15:15		386.882		7.9		6.882		5.93		9.30		17.68		3.41		8.86		12.17		2.00		8.75		10.71		0.91		9.07		14.79				9.34		18.17

										6.630		5.496		0.246		1.847		2.401		0.616		0.385		3.09				3.05		5.84		2.70		7.09		1.77		7.49		0.61		6.59				4/19/06		13:50		386.62		5.52		6.62		2.93		5.70		3.34		2.67		7.02		27.25		1.76		7.45		34.90		0.60		6.50		17.75				5.60		1.45

		4/30/04		9:30		386.554		5.03		6.554		5.193		0.151		2.021		2.150		0.704		0.167		3.04				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89				10/31/07		13:40		386.903		10.76		6.903		6.17		9.59		-10.91		3.47		9.02		-16.15		2.02		8.87		-17.61		0.94		9.28		-13.72				9.63		-10.46

										6.554		5.115		0.123		1.921		2.315		0.678		0.077		2.80				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.85		-0.089		1.859		2.319		0.651		0.111		2.53				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

										6.554		4.943		-0.022		1.729		2.351		0.604		0.280		2.59				2.16		4.81		2.49		6.61		1.70		7.17		0.52		5.89

		5/10/05		15:40		387.329		15.80		7.329		15.869		0.392		2.721		10.347		1.586		0.824		5.52				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.881		0.285		2.965		10.14		1.82		0.671		5.74				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.686		0.06		2.773		10.339		1.673		0.841		5.35				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

										7.329		15.961		0.057		2.982		10.495		1.806		0.621		5.47				10.86		15.50		4.80		12.75		2.53		11.85		1.49		13.96

		4/21/05		13:20		386.947		10.00		6.947		10.01		0.021		1.546		7.622		0.64		0.178		2.39				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.12		0.021		1.543		7.716		0.641		0.197		2.40				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		10.08		0.029		1.517		7.655		0.63		0.247		2.42				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

										6.947		9.87		0.003		1.503		7.573		0.622		0.168		2.30				6.66		10.19		3.60		9.37		2.07		9.12		1.00		9.74

		4/12/05		15:15		386.882		7.9		6.882		8.229		0.02		1.879		5.64		0.648		0.041		2.59				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.699		0.013		1.745		5.335		0.573		0.033		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.823		0.018		1.704		5.593		0.472		0.035		2.23				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		8.215		-0.011		1.821		5.86		0.51		0.036		2.36				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.791		-0.018		1.682		5.611		0.465		0.051		2.18				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

										6.882		7.729		0.014		1.697		5.428		0.495		0.095		2.30				5.93		9.30		3.41		8.86		2.00		8.75		0.91		9.07

		4/19/06		13:50		386.62		5.52		6.620		5.615		0.074		1.32		2.835		0.439		0.947		2.78				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.641		0.141		1.439		3.025		0.462		0.574		2.62				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.485		-0.045		1.473		3.097		0.47		0.49		2.39				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

										6.620		5.341		0.029		1.491		3.034		0.454		0.332		2.31				2.93		5.70		2.67		7.02		1.76		7.45		0.60		6.50

		10/31/07		13:40		386.903		10.76		6.903		10.377		-0.901		3.118		6.302		1.385		0.473		4.08				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.286		-1.015		3.514		6.792		1.592		0.402		4.49				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.314		-1.021		3.196		6.534		1.369		0.237		3.78				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.004		-1.019		3.419		6.724		1.511		0.369		4.28				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		10.586		-0.988		3.358		6.573		1.463		0.181		4.01				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

										6.903		11.001		-0.962		3.467		6.739		1.416		0.342		4.26				6.17		9.59		3.47		9.02		2.02		8.87		0.94		9.28

																		measured Q rating										unmeasured Q rating														Top Q rating										bottom Q rating
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		Atikokan River Stage-Discharge Rating										(Station No.05PB018)

		with ADCP measurements

		Date		Time		H (m)

		6/11/02		12:36		388.965		38.20				38.33		1.00		5.513		26.81		4.01		0.99

												37.816		1.01		5.69		26.64		4.10		0.38

												38.238		0.92		5.59		27.53		3.93		0.26

												38.481		0.85		5.74		26.96		4.25		0.68

										Mean		38.20		0.95		5.63		26.99		4.07		0.58				11.23

		6/10/04		12.36		386.63		5.43				5.269		0.274		1.793		2.388		0.646		0.168

												5.653		0.354		1.91		2.529		0.642		0.217

												5.311		0.312		1.728		2.455		0.612		0.204

												5.496		0.246		1.847		2.401		0.616		0.385

										Mean		5.432		0.297		1.82		2.443		0.629		0.244				2.99

		4/30/04		9:30		386.554		5.03				5.193		0.151		2.021		2.150		0.704		0.167

												5.115		0.123		1.921		2.315		0.678		0.077

												4.85		-0.089		1.859		2.319		0.651		0.111

												4.943		-0.022		1.729		2.351		0.604		0.280

										Mean		5.03		0.041		1.883		2.283		0.659		0.159				2.742

		5/10/05		15:40		387.329		15.80				15.869		0.392		2.721		10.347		1.586		0.824

												15.881		0.285		2.965		10.14		1.82		0.671

												15.686		0.06		2.773		10.339		1.673		0.841

												15.961		0.057		2.982		10.495		1.806		0.621

										Mean		15.849		0.199		2.86		10.33		1.721		0.739				5.519

		4/21/05		13:20		386.947		10.00				10.01		0.021		1.546		7.622		0.64		0.178

												10.12		0.021		1.543		7.716		0.641		0.197

												10.08		0.029		1.517		7.655		0.63		0.247

												9.87		0.003		1.503		7.573		0.622		0.168

										Mean		10.02		0.018		1.527		7.641		0.633		0.198				2.376

		4/12/05		15:15		386.882		7.9				8.229		0.02		1.879		5.64		0.648		0.041

												7.699		0.013		1.745		5.335		0.573		0.033

												7.823		0.018		1.704		5.593		0.472		0.035

												8.215		-0.011		1.821		5.86		0.51		0.036

												7.791		-0.018		1.682		5.611		0.465		0.051

												7.729		0.014		1.697		5.428		0.495		0.095

										Mean		7.914		0.006		1.755		5.578		0.527		0.049				2.337

		4/19/06		13:50		386.62		5.52				5.615		0.074		1.32		2.835		0.439		0.947

												5.641		0.141		1.439		3.025		0.462		0.574

												5.485		-0.045		1.473		3.097		0.47		0.49

												5.341		0.029		1.491		3.034		0.454		0.332

										Mean		5.52		0.05		1.431		2.998		0.456		0.586				2.523

		10/31/07		13:40		386.903		10.76				10.377		-0.901		3.118		6.302		1.385		0.473

												11.286		-1.015		3.514		6.792		1.592		0.402

												10.314		-1.021		3.196		6.534		1.369		0.237

												11.004		-1.019		3.419		6.724		1.511		0.369

												10.586		-0.988		3.358		6.573		1.463		0.181

												11.001		-0.962		3.467		6.739		1.416		0.342

										Mean		10.761		-0.984		3.345		6.61		1.456		0.334				4.151





		

		Date										Error%

		6/11/02		38.20		26.96		11.27		38.23		0.07

		6/10/04		5.43		3.05		2.70		5.74		5.77

		4/30/04		5.03		2.16		2.49		4.66		-7.45

		5/10/05		15.80		10.86		4.80		15.66		-0.91

		4/21/05		10.00		6.66		3.60		10.26		2.59

		4/12/05		7.90		5.93		3.41		9.34		18.17

		4/19/06		5.52		2.93		2.67		5.60		1.45

		10/31/07		10.76		6.1657838113		3.47		9.63		-10.46
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