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KENNEWICK IRRIGATION DISTRICT AND COLUMBIA IRRIGATION DISTRICT 
PUMP EXCHANGE FEASIBILITY STUDY  

 
AMON WASTEWAY OPERATIONAL SPILL  

KENNEWICK IRRIGATION DISTRICT CONCEPT DESIGN REPORT 
 

 
 
Background: 
 
The Amon Wasteway begins at the end of Kennewick Irrigation District (KID) Main Canal 
Division III.  At this location the Main Canal Spillway is designed to deliver operational and 
emergency spills safely into the natural drainage way, commonly referred to as Amon 
Wasteway.  The KID/Amon Wasteway structure is shown in attached photos and drawing.   It 
has a design capacity of 275 cfs.  Amon Siphon and Pumping Plant also draw water from the end 
of KID Main Canal Division III.  Amon Pumping Plant spills water into Amon Wasteway when 
the pump drive water exceeds the flow needed by the Highland Feeder Canal.  The Amon 
Pumping Plant was designed for a maximum of 148 cfs spill into the wasteway.  Amon Pumping 
Plant drawings, schematic (Drawing 33-155-348) and photos are attached.  Amon Wasteway 
flows north to the Yakima River; see the attached aerial photograph, Drawing 33-155-347.  The 
same drainage way is also referred to as Leslie Drain and Amon Creek downstream (north) of 
Clodfelter Road.  The drainage way is approximately 6 miles long.  In addition to spills, natural 
flow and irrigation return flow come into Leslie Drain via tributary channels and springs between 
Clodfelter Road and Gage Pumping Plant.  The Amon Wasteway is not only used for Division 
III Canal and Amon Pumping Plant operational spills, but also carries KID water to Gage 
Pumping Plant.  Gage Pumping Plant serves 2100.35 acre-ft to fifteen Local Improvement 
Districts (LID’s) off Leslie Drain.  The Gage Pumping Plant consists of a single rotary screen 
and three vertical pumps.  The three vertical pumps are rated 75, 100, and 125 hp.  There is a 4-5 
ft high check structure with one gate in Leslie Drain to provide turnout head to the pumps.  The 
Gage Pumping Plant can draw 3820 gpm (8.5 cfs), and serves 600.1 acres, and was completed in 
1992.   
 
The best information on Amon Wasteway operational spills, was included in the June 1999 KID 
Water Conservation Plan.  The report showed spills to be 19,060 acre-ft in 1986, and spill 
records from 1980 to 1990 of similar amounts. The report indicated that these spills could be 
substantially reduced with a pumped water exchange system.  In order to substantiate this 
number, the Bureau of Reclamation and KID contracted with SCM Consultants, Inc, from 
Kennewick, WA, to monitor Amon Wasteway spill downstream of Amon Pump Wasteway at an 
established gaging station.  The wasteway was monitored during the 2001 and 2002 irrigation 
seasons.  The spills measured for 2001 and 2002 irrigation seasons were substantially less than 
the 19,060 acre-ft reported in the Water Conservation Plan. 
 
Previous Studies by USGS and KID:   
 
Amon Wasteway USGS 1986 Flow Information:  Flow data collected by the USGS for the 1986 
irrigation season used a gaging station in Amon Wasteway downstream of the Amon Pumping 
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Plant wasteway, and another gaging station at the confluence of Amon Wasteway with the 
Yakima River.  The flows at the mouth were greater than those below Amon Pumping Plant in 
most cases.  Most of the irrigation return flows come from Highland Feeder Canal 1.8 Lateral 
that enters a tributary just south of BNSF railroad and empties into the wasteway.  Attached are 
graphs of USGS flow information for 1986. 
 
KID Water Conservation Plan Operational Spill Data:  KID operational spills for 1980 to 1990 
are reported in the June 1999 KID Water Conservation Plan. The operational spill for Amon 
Wasteway in 1986 was measured by the USGS to be 19,060 acre-ft.  This included 18,340 acre-
ft from the Main Canal and 720 acre-ft from the Amon Pumping Plant.  KID Water Conservation 
Plan reported an average spill into Amon Wasteway of 19,157 acre-ft for years 1980-1990.  See 
attached pages 41, 42, and 92 and Table 3-3 from Conservation Plan.  Attached KID report data 
also shows High Lift wasteway spills which flow into the lower reach of Amon Wasteway.  Note 
that during the USGS and KID spill reporting years, KID was not diverting flows from Amon 
Wasteway for Gage Pumping Plant, LID 120 and Meadow Country Club and Golf Course lands.  
Thus reported spills were not rediverted for irrigation, but instead flowed to the mouth. 
 
 
Amon Wasteway 2001 and 2002 Flow Measurement Devices: 
 
Flow measurement in Amon Wasteway for the 2001 and 2002 irrigation seasons was 
accomplished by using a pressure transducer and datalogger installed in the existing stilling well 
located at the 1986 USGS gage site, downstream of the Amon Pumping Plant.  The pressure 
transducer was installed in the existing stilling well at a known depth and reference to the 
existing staff gage.  The board supporting the staff gage was replaced prior to the 2001 irrigation 
season.  A Noshok Series 612 Submersible Pressure Transducer was used.  The pressure 
transducer has a pressure range of 0 to 2 psi and an accuracy of 0.1% of full scale.  The accuracy 
is equivalent to a depth measurement of 0.005 foot.  The transducer was weighted and was 
suspended in the stilling well.  A copy of the catalog cut sheet describing the transducer is 
attached.  Data logging was accomplished by using a Logic Beach, Inc. Modulogger MNL-1.  
The datalogger ran on batteries and provided the loop power the pressure transducer requires.  
Power to the transducer was shutoff between measurements to save battery power.  The MNL-1 
took measurements every 15 minutes.  Associated equipment used with the pressure transducer 
and data logger; were ML-300 Weatherproof Enclosure, ML-Batt Battery Pack and PSM-2 
Sensor Excitation Power Supply. 
 
Pressure/discharge relationships for the site were developed using a Pygmy current meter, 
wading rod, and other associated stream gaging equipment.  Separate pressure/discharge curves 
were developed for 2001 and 2002 seasons, each with six/seven measurements taken at various 
flows.  Equations used to develop each year’s discharge curves are least squares fit for all 
measurements taken in the year.  See Figure 1, Pressure vs. Flow 2001 & 2002, for the flow 
measurement points and developed pressure/discharge curves.  Gaging took place immediately 
downstream from the stilling well where the channel was not undercutting the bank. June 24, 
2001, due to low water surface the pressure transducer was above the water.  SCM Consultants 
personnel modified the wasteway channel by moving rocks to raise the water surface level, 0.18 
foot, to resubmerge the pressure transducer.  Data prior to June 24, 2001 was considered 
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unreliable and is not used herein.  Problems with shifting rocks that resulted in a lower water 
surface were also encountered in 2002 irrigation season.   
In 2002, wasteway rock placed below the gage during the 2001 season was “blown out” by 
flushing flows at the beginning of the season.  The attempt to rebuild a portion of the dam left a 
somewhat lower and more porous dam than that of the previous season.  Thus the pressures are 
lower for flows in 2002 than they were in 2001, as shown on the pressure/discharge curves.  
During the 2002 season rocks from the rebuilt dam were also dislodged sometime between June 
and August, perhaps due to the high flow that occurred around June 10th.  This is suspected 
because there are higher pressure readings in May for a given flow rate than those measurements 
completed in September and October.  As a result the equation tends to calculate a higher flow 
rate than measured for the early 2002 season readings and a lower flow rate than measured for 
the late 2002 season readings.   
 
Amon Pumping Plant spill was also monitored in 2002 and evaluated using the operator’s log of 
flows for the Amon Pumping Plant 6-ft operational spill weir and wasteway gate.  Flow rates 
were calculated using standard weir and orifice equations. Values were interpolated for 
weekends when measurements were not taken.   
 
Results of 2001 and 2002 Measurements: 
 
The 2001 irrigation season was a drought year (KID’s water allocation was prorated and KID 
received 77% of  its 100,274 acre-ft water right).  Spill data is shown on a daily basis on Figure 
2, Amon Wasteway Total Spill 2001.  The total spill measured at the Amon wasteway gage from 
June 23-October 15, 2001 was 5,385 acre-ft.  July 25 – August 4 data shows zero spills (See 
2001 Spill Graph).  Assuming this was due to gage malfunction, 10 cfs (180 ac-ft) has been 
added for this period.  With this adjustment the 2001 spill was 5565 acre-ft.  The average spill 
was 24.6 cfs for the 114 day period.  If this average flow is extended for the full season it would 
give a total spill of 10,250 acre-ft. 
 
The 2002 irrigation season was a normal water year (KID received 100% of 100,274 acre-ft).  
Spill data is shown on a daily basis on Figure 3, Amon Wasteway Total Spill 2002.  The total 
spill measured at the Amon wasteway gage from June 23-October 15, 2002 was 5,945 acre-ft for 
average flow of 26 cfs.  From April 26 to October 15 9,660 acre-ft was measured for an average 
spill of 27.5 cfs.  If this flow is extended for the full season it would give a total spill of 12,000 
acre-ft. 
 
Also in 2002 the spill was measured from the Amon Pumping Plant over the 6’ weir and the 
wasteway gate.  See Figure 4, Amon Pump Spill & Wasteway Gate 2002 Irrigation Season, for 
daily Amon Pumping Plant spill.  Amon Pumping Plant spill from April 1 to October 15, 2002 
was 3826 acre-feet, for an average flow of 9.7 cfs.  The 2002 spill from Division III Canal 
Spillway into Amon wasteway was calculated by subtracting the pump spill from total spill, 
giving 17.8 cfs, or 7,400 acre-ft for a full season. 
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1986, 2001 and 2002 KID Operational Spill Data at Amon Wasteway 
Year Measurement 

Period 
Average  
Spill into 
Amon 
(measured) 

Amon PP 
Spill Flow 
(measured)

Canal Spill 
Flow 
(calculated)

Full Season  
Spill 
(estimated) 

 Full Season Spill 
(estimated) Range 
±20% 

1986 3/15-10/15 44.5 cfs 1.7cfs 42.8 19,060 acre-ft - 
2001 6/23-10/15 24.6 cfs - - 10,250 acre-ft 8,540-12,300 acre-ft 
2002 4/26-10/15 27.5 cfs 9.7 cfs 17.8 cfs 12,000 acre-ft 10,000-14,400 acre-ft 
 
 
Conclusions: 
 
The KID Amon wasteway spills measured in 2001 and 2002 are significantly less than the spills 
reported in the June 1999 KID Water Conservation Plan.  Some of this difference may be 
attributable to gaging and data accuracy and varying portions of irrigation seasons for which data 
were collected.  The margin of error for the measured flow for 2001 and 2002 irrigation seasons 
is between 10% to 20%.  Margin of error for previous KID and USGS data is unknown.  For the 
2001 and 2002 irrigation seasons, the pressure transducer was placed in the same stilling well 
used by the USGS.  The USGS had used a float recorder to measure flow in 1986. USGS 
measured the waterway flow in March 1986 and April 1987, months which were not included in 
our measuring seasons. 
 
Another presumed reason for the decrease in spill is the district has grown increasingly urbanized 
in the last ten years.  The increase in LID’s has increased the number of water users in the district 
which has required the district to manage their use of water differently than in earlier years.   
 
It is important to note that since 1992 part of the Amon spill is rediverted from Leslie Drain to 
serve 600.1 acres of KID land.  On a per acre, entitlement basis; this requires approximately 
2,100 acre-ft of the Amon Wasteway spill, in addition to a conveyance amount, to serve these 
KID lands. 
 
It is also important to note that Amon spill is considered by some to be important to maintaining 
Amon Creek riparian and fish habitat in its lower reaches.  Water quality is increasingly 
becoming an issue with the district trying to prevent Acrolein treatments from entering Amon 
Wasteway.  The district will be testing a different more environmentally friendly chemical 
(GreenClean Aquatic Algaecide by BioSafe Systems) to treat algae in the future. 
 
The pump exchange systems would provide much greater control of water at the end of KID 
Main Canal Division III, including capability to match flow and demand with no canal 
operational spills to Amon Wasteway.  Amon Pumping Plant will continue to have operational 
spills, whenever the hydraulic pump drive flow exceeds the Highland Feeder Canal demand.  It 
is reasonable to assume that with the pump exchange systems, Amon Wasteway flow could be 
regulated to meet irrigation and habitat flow requirements which may, or may not, be 
significantly less than the spills observed in 2001 and 2002. 
 



 

5 
AmonWasteway.doc  

 
 

ATTACHMENTS 
 

Amon Wasteway Aerial Photo & Schematic of Irrigation Facilities 
1 Amon Wasteway Aerial Photograph     Drawing 33-155-347 

 
2 Amon Pumping Plant Detail      Drawing 33-155-348 
 
Total Spill Data for Amon Wasteway 2001 & 2002 Irrigation Seasons 
3 Pressure vs. Flow 2001 & 2002      Figure 1 
 
4 Amon Wasteway Total Spill 2001      Figure 2 
 
5 Amon Wasteway Total Spill 2002      Figure 3  
 
Amon Pumping Plant Spill Data 2002 Irrigation Season 
6 Amon Pump Spill & Wasteway Gate 2002 Irrigation Season   Figure 4 
 
7 Amon Pumping Plant Wasteway Flow for 2002 Irrigation Season Spreadsheet 
 
USGS and KID Data on Amon Wasteway 1980-1990 
8 KID-Amon Wasteway Flows Below Pump USGS Records 1986-1987 Graph 
 
9 Amon Wasteway Flows at Mouth USGS Records 1986-1987 Graph 
 
10 Yakima River Diversions and Operational Spills are Averages for all Years of Record 

Table 
 
11 Table 3-3 Diversion, Deliveries and Operational Spills, pg. 34-36, Table 3-6 Water 

Deliveries by Canal and Table 3-7 1986 Operational Spills pgs. 41, 42, 92. 
 Kennewick Irrigation District Water Conservation Plan- Draft, June 1999, SCM 

Consultants. 
 
Amon Wasteway Overflow Weir and Wasteway Structure Drawings and Photos 
12 Amon Wasteway Overflow Weir and Wasteway Structure  Drawing No. 566-D-691 
 
13 Amon Wasteway Overflow Weir and Wasteway Structure  Drawing No. 566-D-692 
 
14 PHOTOGRAPHS 

Photo No. 1: Overflow Weir/Spillway into Amon Wasteway at end of Division III 
Canal, looking downstream  
Photo No. 2: Overflow Weir/Spillway into Amon Wasteway at end of Division III 
Canal, looking upstream  
Photo No. 3: Overflow Weir/Spillway upstream gates into Amon Wasteway at 
end of Division III Canal, looking downstream  
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Photo No. 4: Amon Wasteway below Overflow Weir/Spillway at the end of 
Division III Canal, looking downstream  

 
Amon Pumping Plant Drawings and Photos 
15 Amon Pumping Plant General Arrangement Plans and Sections Drawing No. 566-D-536 
 
16 PHOTOGRAPHS 

Photo No. 5: Amon Pumping Plant, looking west  
Photo No. 6: Amon Pumping Plant wasteway into Amon Wasteway, looking east  
Photo No. 7: Amon Pumping Plant wasteway into Amon Wasteway, looking west  
Photo No. 8: Amon Pumping Plant head gate into Highland Feeder Canal, looking 
north  

  Photo No. 9: Amon Pumping Plant, 6’ overflow weir to wasteway chute  
Photo No. 10: Amon Pumping Plant, 6’ overflow weir staff gage  

  Photo No. 11: Amon Pumping Plant gate into wasteway chute  
 
Amon Wasteway Gaging Station Photos and Equipment Specifications 
17 PHOTOGRAPHS 

Photo No. 12: Amon Wasteway, USGS gaging station, looking west  
  Photo No. 13: Amon Wasteway, USGS gaging station  
   Photo No. 14: Amon Wasteway, looking upstream from USGS gaging station  

 Photo No. 15: Amon Wasteway, looking downstream from USGS gaging station  
 
18 EQUIPMENT SPECIFICATIONS: 

Pressure-Submersible Level Transducers 
 MNL Modulogger ‘Mini’ Data Logger 
 
19 DRAFT DISTRIBUTION LETTER AND COMMENTS RECEIVED: 
  August 20, 2004, Draft distribution letter – internal review 
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FIGURE 1 12/15/2004

Pressure vs. Flow
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FIGURE 2 12/15/2004

Amon Wasteway Total Spill - 2001
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FIGURE 3 12/15/2004

Amon Wasteway Total Spill - 2002
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FIGURE 4 12/15/2004

AMON PUMP SPILL & WASTEWAY GATE
2002 IRRIGATION SEASON
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Amon Pumping Plant Wasteway Flow 4/29/2003
For 2002 Irrigation Season

Gate 6' Weir

Date Stem

Verticle 
Gate 
Opening

Horizontal 
Gate 
Opening

Open 
Area

Head on 6' 
Weir

W.S. to 
Center 
Opening 
Height (h) Q Height (h) Length Q Q total

ft ft ft sf ft ft cfs ft ft cfs cfs
1-Apr 0.5 0.29 3.5 1.015 0.2 5.885 13.83185 0.2 6 1.77 15.60
2-Apr 0.5 0.29 3.5 1.015 0.2 5.885 13.83185 0.2 6 1.77 15.60
3-Apr 0.7 0.49 3.5 1.715 0.2 5.785 23.17164 0.2 6 1.77 24.94
4-Apr 0.65 0.44 3.5 1.54 0.2 5.81 20.8521 0.2 6 1.77 22.62
5-Apr 0.5 0.29 3.5 1.015 0.35 6.035 14.00702 0.35 6 4.10 18.11
6-Apr 0.5 0.29 3.5 1.015 0.35 6.035 14.00702 * 0.35 6 4.10 18.11
7-Apr 0.5 0.29 3.5 1.015 0.35 6.035 14.00702 * 0.35 6 4.10 18.11
8-Apr 0.45 0.24 3.5 0.84 0.35 6.06 11.616 0.35 6 4.10 15.72
9-Apr 0.45 0.24 3.5 0.84 0.3 6.01 11.56798 0.3 6 3.25 14.82

10-Apr 0.42 0.21 3.5 0.735 0.3 6.025 10.13461 0.3 6 3.25 13.39
11-Apr 0.42 0.21 3.5 0.735 0.2 5.925 10.05015 0.2 6 1.77 11.82
12-Apr 0.42 0.21 3.5 0.735 0.28 6.005 10.11777 0.28 6 2.93 13.05
13-Apr 0.42 0.21 3.5 0.735 0.28 6.005 10.11777 * 0.28 6 2.93 13.05
14-Apr 0.42 0.21 3.5 0.735 0.28 6.005 10.11777 * 0.28 6 2.93 13.05
15-Apr 0.4 0.19 3.5 0.665 0.25 5.985 9.138916 0.25 6 2.48 11.61
16-Apr 0.45 0.24 3.5 0.84 0.3 6.01 11.56798 0.3 6 3.25 14.82
17-Apr 0.4 0.19 3.5 0.665 0.35 6.085 9.214948 0.35 6 4.10 13.31
18-Apr 0.4 0.19 3.5 0.665 0.35 6.085 9.214948 0.35 6 4.10 13.31
19-Apr 0.38 0.17 3.5 0.595 0.3 6.045 8.21781 0.3 6 3.25 11.47
20-Apr 0.38 0.17 3.5 0.595 0.3 6.045 8.21781 * 0.3 6 3.25 11.47
21-Apr 0.38 0.17 3.5 0.595 0.3 6.045 8.21781 * 0.3 6 3.25 11.47
22-Apr 0.38 0.17 3.5 0.595 0.3 6.045 8.21781 0.3 6 3.25 11.47
23-Apr 0.38 0.17 3.5 0.595 0 5.745 8.011299 0 6 0.00 8.01
24-Apr 0.38 0.17 3.5 0.595 0.35 6.095 8.251726 0.35 6 4.10 12.35
25-Apr 0.38 0.17 3.5 0.595 0.3 6.045 8.21781 0.3 6 3.25 11.47
26-Apr 0.38 0.17 3.5 0.595 0.2 5.945 8.149555 0.2 6 1.77 9.92
27-Apr 0.38 0.17 3.5 0.595 0.2 5.945 8.149555 * 0.2 6 1.77 9.92
28-Apr 0.38 0.17 3.5 0.595 0.2 5.945 8.149555 * 0.2 6 1.77 9.92
29-Apr 0.38 0.17 3.5 0.595 0.3 6.045 8.21781 0.3 6 3.25 11.47
30-Apr 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43



1-May 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
2-May 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
3-May 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
4-May 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
5-May 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
6-May 0.35 0.14 3.5 0.49 0.25 6.01 6.747988 0.25 6 2.48 9.22
7-May 0.35 0.14 3.5 0.49 0.15 5.91 6.691613 0.15 6 1.15 7.84
8-May 0.35 0.14 3.5 0.49 0.15 5.91 6.691613 0.15 6 1.15 7.84
9-May 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82

10-May 0.24 0.03 3.5 0.105 0.3 6.115 1.458574 0.3 6 3.25 4.71
11-May 0.24 0.03 3.5 0.105 0.3 6.115 1.458574 0.3 6 3.25 4.71
12-May 0.24 0.03 3.5 0.105 0.3 6.115 1.458574 0.3 6 3.25 4.71
13-May 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
14-May 0.28 0.07 3.5 0.245 0.25 6.045 3.383804 0.25 6 2.48 5.86
15-May 0.28 0.07 3.5 0.245 0.28 6.075 3.39219 0.28 6 2.93 6.33
16-May 0.24 0.03 3.5 0.105 0.3 6.115 1.458574 0.3 6 3.25 4.71
17-May 0.37 0.16 3.5 0.56 0.3 6.05 7.737607 0.3 6 3.25 10.99
18-May 0.37 0.16 3.5 0.56 0.3 6.05 7.737607 0.3 6 3.25 10.99
19-May 0.37 0.16 3.5 0.56 0.3 6.05 7.737607 0.3 6 3.25 10.99
20-May 0.37 0.16 3.5 0.56 0.3 6.05 7.737607 0.3 6 3.25 10.99
21-May 0.34 0.13 3.5 0.455 0.3 6.065 6.294595 0.3 6 3.25 9.55
22-May 0.34 0.13 3.5 0.455 0.3 6.065 6.294595 0.3 6 3.25 9.55
23-May 0.28 0.07 3.5 0.245 0.3 6.095 3.397769 0.3 6 3.25 6.65
24-May 0.35 0.14 3.5 0.49 0.3 6.06 6.776 0.3 6 3.25 10.03
25-May 0.35 0.14 3.5 0.49 0.3 6.06 6.776 0.3 6 3.25 10.03
26-May 0.35 0.14 3.5 0.49 0.3 6.06 6.776 0.3 6 3.25 10.03
27-May 0.35 0.14 3.5 0.49 0.3 6.06 6.776 0.3 6 3.25 10.03
28-May 0.38 0.17 3.5 0.595 0.2 5.945 8.149555 0.2 6 1.77 9.92
29-May 0.38 0.17 3.5 0.595 0.25 5.995 8.183753 0.25 6 2.48 10.66
30-May 0.3 0.09 3.5 0.315 0.3 6.085 4.364976 0.3 6 3.25 7.62
31-May 0.16 -0.05 3.5 -0.175 0.3 6.155 0 0.3 6 3.25 3.25

1-Jun 0.16 -0.05 3.5 -0.175 0.3 6.155 0 0.3 6 3.25 3.25
2-Jun 0.16 -0.05 3.5 -0.175 0.3 6.155 0 0.3 6 3.25 3.25
3-Jun 0.1 -0.11 3.5 -0.385 0.2 6.085 0 0.2 6 1.77 1.77
4-Jun 0.2 -0.01 3.5 -0.035 0.25 6.085 0 0.25 6 2.48 2.48
5-Jun 0.2 -0.01 3.5 -0.035 0.25 6.085 0 0.25 6 2.48 2.48
6-Jun 0.2 -0.01 3.5 -0.035 0.25 6.085 0 0.25 6 2.48 2.48
7-Jun 0.4 0.19 3.5 0.665 0.1 5.835 9.023667 0.1 6 0.63 9.65
8-Jun 0.4 0.19 3.5 0.665 0.1 5.835 9.023667 * 0.1 6 0.63 9.65
9-Jun 0.4 0.19 3.5 0.665 0.1 5.835 9.023667 * 0.1 6 0.63 9.65



10-Jun 0.4 0.19 3.5 0.665 0.1 5.835 9.023667 0.1 6 0.63 9.65
11-Jun 0.38 0.17 3.5 0.595 0.25 5.995 8.183753 0.25 6 2.48 10.66
12-Jun 0.36 0.15 3.5 0.525 0.35 6.105 7.286905 0.35 6 4.10 11.39
13-Jun 0.1 -0.11 3.5 -0.385 0.4 6.285 0 0.4 6 5.01 5.01
14-Jun 0.1 -0.11 3.5 -0.385 0.4 6.285 0 0.4 6 5.01 5.01
15-Jun 0.1 -0.11 3.5 -0.385 0.4 6.285 0 * 0.4 6 5.01 5.01
16-Jun 0.1 -0.11 3.5 -0.385 0.4 6.285 0 * 0.4 6 5.01 5.01
17-Jun 0.1 -0.11 3.5 -0.385 0.4 6.285 0 0.4 6 5.01 5.01
18-Jun 0.1 -0.11 3.5 -0.385 0.4 6.285 0 0.4 6 5.01 5.01
19-Jun 0.1 -0.11 3.5 -0.385 0.4 6.285 0 0.4 6 5.01 5.01
20-Jun 0.1 -0.11 3.5 -0.385 0.4 6.285 0 0.4 6 5.01 5.01
21-Jun 0.1 -0.11 3.5 -0.385 0.4 6.285 0 0.4 6 5.01 5.01
22-Jun 0.1 -0.11 3.5 -0.385 0.4 6.285 0 * 0.4 6 5.01 5.01
23-Jun 0.1 -0.11 3.5 -0.385 0.4 6.285 0 * 0.4 6 5.01 5.01
24-Jun 0.1 -0.11 3.5 -0.385 0.35 6.235 0 0.35 6 4.10 4.10
25-Jun 0 -0.21 3.5 -0.735 0.4 6.335 0 0.4 6 5.01 5.01
26-Jun 0 -0.21 3.5 -0.735 0.35 6.285 0 0.35 6 4.10 4.10
27-Jun 0 -0.21 3.5 -0.735 0.35 6.285 0 0.35 6 4.10 4.10
28-Jun 0 -0.21 3.5 -0.735 0.35 6.285 0 0.35 6 4.10 4.10
29-Jun 0 -0.21 3.5 -0.735 0.35 6.285 0 * 0.35 6 4.10 4.10
30-Jun 0 -0.21 3.5 -0.735 0.35 6.285 0 * 0.35 6 4.10 4.10

1-Jul 0.25 0.04 3.5 0.14 0.4 6.21 1.959814 0.4 6 5.01 6.97
2-Jul 0.25 0.04 3.5 0.14 0.4 6.21 1.959814 0.4 6 5.01 6.97
3-Jul 0.2 -0.01 3.5 -0.035 0.4 6.235 0 0.4 6 5.01 5.01
4-Jul 0.25 0.04 3.5 0.14 0.4 6.21 1.959814 0.4 6 5.01 6.97
5-Jul 0.25 0.04 3.5 0.14 0.4 6.21 1.959814 0.4 6 5.01 6.97
6-Jul 0.25 0.04 3.5 0.14 0.4 6.21 1.959814 * 0.4 6 5.01 6.97
7-Jul 0.25 0.04 3.5 0.14 0.4 6.21 1.959814 * 0.4 6 5.01 6.97
8-Jul 0.3 0.09 3.5 0.315 0.4 6.185 4.400696 0.4 6 5.01 9.41
9-Jul 0 -0.21 3.5 -0.735 0.4 6.335 0 0.4 6 5.01 5.01

10-Jul 0 -0.21 3.5 -0.735 0.4 6.335 0 0.4 6 5.01 5.01
11-Jul 0 -0.21 3.5 -0.735 0.4 6.335 0 0.4 6 5.01 5.01
12-Jul 0.22 0.01 3.5 0.035 0.5 6.325 0.494469 0.5 6 7.00 7.49
13-Jul 0.22 0.01 3.5 0.035 0.5 6.325 0.494469 0.5 6 7.00 7.49
14-Jul 0.22 0.01 3.5 0.035 0.5 6.325 0.494469 0.5 6 7.00 7.49
15-Jul 0.22 0.01 3.5 0.035 0.5 6.325 0.494469 0.5 6 7.00 7.49
16-Jul 0.22 0.01 3.5 0.035 0.4 6.225 0.490545 0.4 6 5.01 5.50
17-Jul 0.22 0.01 3.5 0.035 0.4 6.225 0.490545 0.4 6 5.01 5.50
18-Jul 0.25 0.04 3.5 0.14 0.4 6.21 1.959814 0.4 6 5.01 6.97
19-Jul 0.25 0.04 3.5 0.14 0.4 6.21 1.959814 0.4 6 5.01 6.97



20-Jul 0.25 0.04 3.5 0.14 0.4 6.21 1.959814 0.4 6 5.01 6.97
21-Jul 0.25 0.04 3.5 0.14 0.4 6.21 1.959814 0.4 6 5.01 6.97
22-Jul 0.2 -0.01 3.5 -0.035 0.4 6.235 0 0.4 6 5.01 5.01
23-Jul 0.2 -0.01 3.5 -0.035 0.4 6.235 0 0.4 6 5.01 5.01
24-Jul 0 -0.21 3.5 -0.735 0.4 6.335 0 0.4 6 5.01 5.01
25-Jul 0.26 0.05 3.5 0.175 0.3 6.105 2.428968 0.3 6 3.25 5.68
26-Jul 0.26 0.05 3.5 0.175 0.3 6.105 2.428968 0.3 6 3.25 5.68
27-Jul 0.26 0.05 3.5 0.175 0.3 6.105 2.428968 0.3 6 3.25 5.68
28-Jul 0.26 0.05 3.5 0.175 0.3 6.105 2.428968 0.3 6 3.25 5.68
29-Jul 0.28 0.07 3.5 0.245 0.3 6.095 3.397769 0.3 6 3.25 6.65
30-Jul 0.3 0.09 3.5 0.315 0.3 6.085 4.364976 0.3 6 3.25 7.62
31-Jul 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
1-Aug 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
2-Aug 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
3-Aug 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
4-Aug 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
5-Aug 0.3 0.09 3.5 0.315 0.3 6.085 4.364976 0.3 6 3.25 7.62
6-Aug 0.35 0.14 3.5 0.49 0.3 6.06 6.776 0.3 6 3.25 10.03
7-Aug 0.35 0.14 3.5 0.49 0.3 6.06 6.776 0.3 6 3.25 10.03
8-Aug 0.32 0.11 3.5 0.385 0.3 6.075 5.330585 0.3 6 3.25 8.58
9-Aug 0.32 0.11 3.5 0.385 0.3 6.075 5.330585 0.3 6 3.25 8.58

10-Aug 0.32 0.11 3.5 0.385 0.3 6.075 5.330585 0.3 6 3.25 8.58
11-Aug 0.32 0.11 3.5 0.385 0.3 6.075 5.330585 0.3 6 3.25 8.58
12-Aug 0.32 0.11 3.5 0.385 0.25 6.025 5.308603 0.25 6 2.48 7.78
13-Aug 0.32 0.11 3.5 0.385 0.25 6.025 5.308603 0.25 6 2.48 7.78
14-Aug 0.24 0.03 3.5 0.105 0.3 6.115 1.458574 0.3 6 3.25 4.71
15-Aug 0.2 -0.01 3.5 -0.035 0.3 6.135 0 0.3 6 3.25 3.25
16-Aug 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
17-Aug 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
18-Aug 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
19-Aug 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
20-Aug 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
21-Aug 0.4 0.19 3.5 0.665 0.1 5.835 9.023667 0.1 6 0.63 9.65
22-Aug 0.4 0.19 3.5 0.665 0.25 5.985 9.138916 0.25 6 2.48 11.61
23-Aug 0.4 0.19 3.5 0.665 0.25 5.985 9.138916 0.25 6 2.48 11.61
24-Aug 0.4 0.19 3.5 0.665 0.25 5.985 9.138916 0.25 6 2.48 11.61
25-Aug 0.4 0.19 3.5 0.665 0.25 5.985 9.138916 0.25 6 2.48 11.61
26-Aug 0.3 0.09 3.5 0.315 0.25 6.035 4.347005 0.25 6 2.48 6.82
27-Aug 0.26 0.05 3.5 0.175 0.35 6.155 2.438895 0.35 6 4.10 6.54
28-Aug 0.26 0.05 3.5 0.175 0.4 6.205 2.448781 0.4 6 5.01 7.46



29-Aug 0.3 0.09 3.5 0.315 0.3 6.085 4.364976 0.3 6 3.25 7.62
30-Aug 0.3 0.09 3.5 0.315 0.3 6.085 4.364976 0.3 6 3.25 7.62
31-Aug 0.3 0.09 3.5 0.315 0.3 6.085 4.364976 0.3 6 3.25 7.62

1-Sep 0.3 0.09 3.5 0.315 0.3 6.085 4.364976 0.3 6 3.25 7.62
2-Sep 0.3 0.09 3.5 0.315 0.3 6.085 4.364976 0.3 6 3.25 7.62
3-Sep 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
4-Sep 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
5-Sep 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
6-Sep 0.4 0.19 3.5 0.665 0.25 5.985 9.138916 0.25 6 2.48 11.61
7-Sep 0.4 0.19 3.5 0.665 0.25 5.985 9.138916 0.25 6 2.48 11.61
8-Sep 0.4 0.19 3.5 0.665 0.25 5.985 9.138916 0.25 6 2.48 11.61
9-Sep 0.4 0.19 3.5 0.665 0.25 5.985 9.138916 0.25 6 2.48 11.61

10-Sep 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
11-Sep 0.38 0.17 3.5 0.595 0.3 6.045 8.21781 0.3 6 3.25 11.47
12-Sep 0.38 0.17 3.5 0.595 0.3 6.045 8.21781 0.3 6 3.25 11.47
13-Sep 0.38 0.17 3.5 0.595 0.3 6.045 8.21781 0.3 6 3.25 11.47
14-Sep 0.38 0.17 3.5 0.595 0.3 6.045 8.21781 0.3 6 3.25 11.47
15-Sep 0.38 0.17 3.5 0.595 0.3 6.045 8.21781 0.3 6 3.25 11.47
16-Sep 0.42 0.21 3.5 0.735 0.3 6.025 10.13461 0.3 6 3.25 13.39
17-Sep 0.48 0.27 3.5 0.945 0.25 5.945 12.94341 0.25 6 2.48 15.42
18-Sep 0.48 0.27 3.5 0.945 0.2 5.895 12.88887 0.2 6 1.77 14.66
19-Sep 0.48 0.27 3.5 0.945 0.25 5.945 12.94341 0.25 6 2.48 15.42
20-Sep 0.46 0.25 3.5 0.875 0.25 5.955 11.99471 0.25 6 2.48 14.47
21-Sep 0.46 0.25 3.5 0.875 0.25 5.955 11.99471 0.25 6 2.48 14.47
22-Sep 0.46 0.25 3.5 0.875 0.25 5.955 11.99471 0.25 6 2.48 14.47
23-Sep 0.46 0.25 3.5 0.875 0.25 5.955 11.99471 0.25 6 2.48 14.47
24-Sep 0.46 0.25 3.5 0.875 0.25 5.955 11.99471 0.25 6 2.48 14.47
25-Sep 0.46 0.25 3.5 0.875 0.1 5.805 11.84268 0.1 6 0.63 12.47
26-Sep 0.48 0.27 3.5 0.945 0.2 5.895 12.88887 0.2 6 1.77 14.66
27-Sep 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
28-Sep 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
29-Sep 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43
30-Sep 0.48 0.27 3.5 0.945 0.3 5.995 12.99773 0.3 6 3.25 16.25

1-Oct 0.48 0.27 3.5 0.945 0.3 5.995 12.99773 0.3 6 3.25 16.25
2-Oct 0.5 0.29 3.5 1.015 0.25 5.935 13.89048 0.25 6 2.48 16.37
3-Oct 0.5 0.29 3.5 1.015 0.25 5.935 13.89048 0.25 6 2.48 16.37
4-Oct 0.5 0.29 3.5 1.015 0.25 5.935 13.89048 0.25 6 2.48 16.37
5-Oct 0.5 0.29 3.5 1.015 0.25 5.935 13.89048 0.25 6 2.48 16.37
6-Oct 0.5 0.29 3.5 1.015 0.25 5.935 13.89048 0.25 6 2.48 16.37
7-Oct 0.5 0.29 3.5 1.015 0.25 5.935 13.89048 0.25 6 2.48 16.37



8-Oct 0.5 0.29 3.5 1.015 0.3 5.985 13.94887 0.3 6 3.25 17.20
9-Oct 0.4 0.19 3.5 0.665 0.3 6.035 9.177011 0.3 6 3.25 12.43

10-Oct 0.5 0.29 3.5 1.015 0.3 5.985 13.94887 0.3 6 3.25 17.20
11-Oct 0.5 0.29 3.5 1.015 0.3 5.985 13.94887 0.3 6 3.25 17.20
12-Oct 0.5 0.29 3.5 1.015 0.3 5.985 13.94887 0.3 6 3.25 17.20
13-Oct 0.5 0.29 3.5 1.015 0.3 5.985 13.94887 0.3 6 3.25 17.20
14-Oct 0.5 0.29 3.5 1.015 0.3 5.985 13.94887 0.3 6 3.25 17.20
15-Oct 0.7 0.49 3.5 1.715 0.3 5.885 23.37106 0.3 6 3.25 26.62
16-Oct
17-Oct
18-Oct 1929.59 3826.369
19-Oct
20-Oct
21-Oct
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