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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 I1l. 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 Ill. 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
111 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 10™. 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 I11 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 | Average Amon PP | Canal Spill | Full Season Full Season Spill
Period Spill into Spill Flow | Flow Spill (estimated) Range
Amon (measured) | (calculated) | (estimated) +20%
(measured)
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 Ill, 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.

4
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 |11
Canal, looking downstream
Photo No. 2: Overflow Weir/Spillway into Amon Wasteway at end of Division |11
Canal, looking upstream
Photo No. 3: Overflow Weir/Spillway upstream gates into Amon Wasteway at
end of Division Il Canal, looking downstream

AmonWasteway.doc
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Amon Pumping Plant Wasteway Flow
For 2002 Irrigation Season

4/29/2003

Gate 6' Weir
W.S. to
Verticle Horizontal Center
Gate Gate Open Head on 6'|Opening
Date Stem Opening |Opening [Area Weir 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
19-Oct
20-Oct

21-Oct

3826.369
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USGS RECORDS 1986 - 1987
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AMON WASTEWAY FLOWS AT MOUTH
USGS RECORDS 1986 - 1987
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Yakima River Diversions and Operational Spills are Averages for all Years of Record

Operaﬁonal Spills

Yakima River Amon Wasteway - ' -Badger East Hover Highlift Lowlift
Month Diversion Main Canal Spillway Amon Pump Weir Wasteway Wasteway Wasteway - Wasteway
March 1986 625 17 9 8 7 3
April . 10830 2645 92 83 125 203 123
May 14921 3302 106 99 180 350 192
June 15447 2419 113 86 153 311 212
July 17128 2211 120 88 122 299 203
August 16836 2461 122 97 152 349 230
September 13902 3191 102 96 167 339 194
October 5781 1583 48 46 61 141 83
Total 96831 18437 720 604 968 1999 1240

SCM, ConsuHam%%f Inc.
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TABLE 3-3
DIVERSIONS, DELIVERIES AND OPERATIONAL SPILLS

MONTH
YEAR MARCH | APRIL | WAY | JUNE | JULY |AUGUST| SEPT | OCT || ANNUAL
1970 |DIVERSIONS

CHANDLER 200 | 10475 | 15968 | 15013 | 17,974 | 17,947 | 13754 | 6126 || 98461
MAXIMUM FLOW 69 230 292 283 304 307 271 210 307
MINIMUM FLOW 0 a7 o7 151 224 278 182 0 a

1971 |DIVERSIONS

CHANDLER 367 | 11,851 | 15737 | 15422 | 18445 | 18240 | 12651 | 5811 || 98,624
MAXIMUM FLOW o7 285 207 286 312 316 277 214 318
MINIMUM FLOW 0 30 80 227 279 268 185 0 0

1972 [DIVERSIONS :

CHANDLER 686 | 12668 | 15771 | 16,100 | 17,921 | 16,832 | 13980 | 5121 || 99,079
MAXIMUM FLOW o8 274 288 289 300 298 263 183 300
MINIMUM FLOW 0 98 219 256 275 250 206 0 0

1973 |DIVERSIONS

CHANDLER 823 | 14301 | 17485 | 15915 | 19,048 | 17,738 | 15081 | 5173 |l 105,564
MAXIMUM FLOW 88 310 207 303 315 310 276 244 315
MINIMUM FLOW 0 93 267 70 300 270 207 0 0

1974 |DIVERSIONS

CHANDLER 1941 | 9973 | 15527 | 18212 | 17,957 | 17,969 | 5751 | 4,907 | 101,437
MAXIMUM FLOW 105 242 284 315 301 301 290 208 315
MINIMUM FLOW 0 27 224 288 279 282 229 0 0

1975 |DIVERSIONS ,

CHANDLER 1,188 | 10,630 | 15798 | 17,114 | 16330 | 17671 | 15110 | 6,383 || 100,224
MAXIMUM FLOW 90 240 274 305 321 313 273 233 321
MINIMUM FLOW 0 108 238 261 0 258 243 0 0

1976 |DIVERSIONS

CHANDLER 1005 | 11235 | 16548 | 16,154 | 19,897 [ 16461 | 13553 | 6,742 || 101595
MAXIMUM FLOW 103 267 303 304 341 323 241 245 341
MINIMUM FLOW 0 108 239 106 298 234 201 0 0

1977 [DIVERSIONS

CHANDLER 8450 | 11,951 | 11631 | 14414 | 15785 | 15521 | 11,776 | 5080 || 94,620
MAXIMUM FLOW 208 255 226 261 261 256 287 201 261
MINIMUM FLOW 0 147 52 204 252 244 57 0 0

1978 |DIVERSIONS

CHANDLER 740 | 9715 | 14571 | 14511 | 15309 | 11,675 | 12,347 o || 78868
MAXIMUM FLOW 100 227 256 288 312 301 223 0 312
MINIMUM FLOW 0 100 219 94 . 83 42 201 0 0

1979 |DIVERSIONS . .

CHANDLER 655 | 8823 | 11564 | 15130 | 16,233 | 15483 | 13803 | 5254 || 86945
MAXIMUM FLOW 82 218 273 289 275 265 237 234 289
MINIMUM FLOW 0 69 0 59 260 229 228 0 0

1980 |DIVERSIONS .

CHANDLER 518 | 8870 | 14164 | 13706 | 15872 | 15313 | 11488 | 8171

cID* 0 203 291 282 326 315 236 127
TOTAL DIVERSION 518 | 10073 | 14455 | 13,988 | 16,198 | 15628 | 11734 | 6,298 || 88,891
WATER DELIVERED :

NEW LANDS o 3176 | 5145 | 5412 | 6766 | 6739 | 4461 | 1394

OLD LANDS 0| 1438 | 2331 | 2452 | 3086 | 3,054 | 2021 632
TOTAL DELIVERED 0| a615 | 7476 | 7884 | 9832 | 9793 | 6482 | 2026 || 48088
OPERATIONAL SPILLS 10 | 2138 | 3047 | 2710 | 2612 | 3056 | 3329 | 1,297 || 18,209
MAXIMUM FLOW 73 235 240 249 - 282 273 236 250 282
MINIMUM FLOW 0 76 212 150 235 230 150 0 0

34 Sem

ennewicl lrevgpdion Distrief Weber Conservetion Plon Drodft Jime 9%




DIVERSIONS, DELIVERIES AND OPERATIONAL SPILLS

TABLE 3-3

MONTH
YEAR WARCH | APRIL | _MAY | JUNE | JULY [AUGUST| SEPT | OCT || ANNUAL
1981 |DIVERSIONS
CHANDLER 1355 | 0404 | 13,226 | 13480 | 16955 | 16713 | 13752 | 4078
ciD* i 187 262 267 336 332 273 81
TOTAL DIVERSION 1355 | ©591 | 13.488 | 13747 | 17,201 | 17,045 | 14025 | 4158 | 96,701
WATER DELIVERED
NEW LANDS o] 281 | 488 | 5003 | 7118 | 7042 | 5531 | 1430
OLD LANDS o} 1305 | 2197 | 2308 | 3225 | 3191 | 2506 648
TOTAL DELIVERED o] 4186 | 7045 | 7401 | 10343 | 10233 | 8037 | 2078 | 49,323
OPERATIONAL SPILLS got | 2703 | 23876 | 2955 | 3609 | 3,370 | 4156 | 1,827 | 23,397
MAXIMUM FLOW 91 243 242 262 289 283 273 155 289
MINIMUM FLOW 0 91 53 0 258 253 186 0 0
1982 |DIVERSIONS
CHANDLER 2081 | 7738 | 16618 | 15652 |. 17,209 | 17,076 | 11,225 | 5024
cio* 0 154 330 311 341 339 223 100
TOTAL DIVERSION 208 | 7802 | 16948 | 15963 | 17550 | 17415 | 11448 | 5124 || 94370
WATER DELIVERED
NEW LANDS o] 4735 | 6140 | 6808 | 6610 | 6767 | 3619 | 1,178
OLD LANDS 0 786 | 2782 | 3085 | 2995 | 3066 | 1,640 534
TOTAL DELIVERED o) 2521 | 8922 | 9893 | 9605 | 9833 | 5258 | 1,712 || 47,745
OPERATIONAL SPILLS 366 | 2543 | 4326 | 3780 | 3893 | 4328 | 3586 | 1782 j 24604
MAXIMUM FLOW B4 283 299 283 312 304 265 190 312
* |MINIMUM FLOW 0 0 244 232 236 250 0 0 0
1983 [DIVERSIONS
CHANDLER 2005 | 8868 | 13718 | 12734 | 15864 | 16711 | 15120 | 6,138
cip* 0 176 272 253 315 332 300 122
TOTAL DIVERSION 2005 | 0044 | 13,990 | 12,987 | 16179 | 17,043 | 15420 | 6261 | 93,018
WATER DELIVERED
NEW LANDS 0| 2383 | 4988 | 5652 | 6683 | 6745 | 5032 | 1625
OLD LANDS o] 1080 | 2260 | 2561 | 3028 | 3056 | 27280 736
TOTAL DELIVERED ol 3463 | 7248 | 8213 | o711 | 9801 | 7312 | 2381 || 48110
OPERATIONAL SPILLS 858 | a3s577.] 3652 | 2975 | 3612 | 3562 | 4465 | 2243 || 24844
MAXIMUM FLOW 77 206 255 258 294 293 203 181 294
MINIMUM FLOW 0 7 204 0 225 266 215 0 0
1984 |DIVERSIONS
CHANDLER 0| 8779 | 14,263 | 14150 | 17.784 | 17,683 | 13635 | 5762
cio* 0 174 283 281 353 351 271 115
TOTAL DIVERSION o) 8953 | 14546 | 14431 | 18137 | 18034 | 13,906 { 5897 [ 93903
WATER DELIVERED
NEW LANDS 0| 1851 | 4898 | 5238 | 7453 | 7753 | 5399 | 1,847
OLD LANDS 0 748 | 2219 | 2373 | 3377 | 3513 | 2446 837
TOTAL DELIVERED 01 2399 | 7417 { 7611 | 10830 | 11,266 | 7,845 | 2,684 || 49753
OPERATIONAL SPILLS 0] 3019 | 4138 | 2998 | 2626 | 2132 | 3984 | 1604 }| 20,501
MAXIMUM FLOW 0 231 255 259 312 329 292 225 329
MINIMUM FLOW 0 0 219 56 254 252 157 0 0
1985 |DIVERSIONS
CHANDLER 3013 | 9874 | 15951 | 16102 | 17,746 | 16,941 | 12500 | 4868
ciD* 0 196 317 320 352 336 248 97
TOTAL DIVERSION 3013 | 10070 | 16,268 | 16422 | 18008 | 17,277 | 12748 | 4,965 || 98,860
WATER DELIVERED
NEW LANDS o] 3448 | 6116 | 6695 | 7872 | 7,330 | 3,907 | 1473
OLD LANDS 0| 1562 | 2771 | 3084 | 3567 | 3321 1,770 667
TOTAL DELIVERED o| 5010 | 887 | 9720 | 11439 | 10,651 5677 | 2140 || 53534
OPERATIONAL SPILLS |l 1,080 | 2877 | 44117 | 3028 | 2009 | 3198 | 3732 | 1,877 | 22,007
MAXIMUM FLOW 113 259 267 303 309 203 262 171 309
MINIMUM FLOW 0 0 250 236 275 260 176 0 0
1986 |DIVERSIONS
CHANDLER 2876 | 10077 | 15227 | 17525 | 18060 | 18022 | 14222 | 5272
cip* 0 218 302 348 358 358 282 105
TOTAL DIVERSION 2876 | 11195 | 15520 | 17,673 | 18,418 | 18380 | 14,504 | 5377 | 104,151
WATER DELIVERED
NEW LANDS 0| 34e5 | 5060 | 6694 | 6930 | 7252 | 4345 | 1,084
OLD LANDS 0| 1584 | 2203 | 3033 | 3140 | 3286 | 1969 491
TOTAL DELIVERED o | 5079 | 7353 | 9727 | 10070 | 10538 | 6314 | 1575 || 50,656
OPERATIONAL SPILLS |l 2170 | 3076 | 3805 | 3376 | 3875 | 3,119 | 5205 | 2120 || 26836
MAXIMUM FLOW 144 233 291 297 298 297 262 311 311
MINIMUM FLOW 0 116 233 288 202 289 170 o
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TABLE 3-3
DIVERSIONS, BELIVERIES AND OPERATIONAL SPILLS

MONTH
YEAR MARCH T APRIL | WAY | JUNE | JULY |AUGUST| SEPT | ©OCT || ANNUAL
1887 |DIVERSIONS :
CHANDLER - 1833 | 13121 | 16667 | 17,965 | 18,480 | 17,745 | 15148 | 4532
ciD* 0 260 331 341 361 352 301 50
TOTAL DIVERSION 1833 | 13381 | 16,098 | 17,506 | 18,550 | 18,067 | 15449 | 4622 || 106405
WATER DELIVERED
NEW LANDS 0] 4204 | 5712 | 6451 | 6,981 8835 | 5182 | 1,820
OLD LANDS 0| 1905 | 2588 | 2923 | 3163 | 3007 | 2348 825
TOTAL DELIVERED 0| 6109 | 8300 | 9374 | 104144 | 9932 | 7530 | 2645 | 54,084
OPERATIONAL SPILLS 840 | 4275 | 4333 | 3454 | 3115 | 3785 | 4483 | 2014 | 26005
MAXIMUM FLOW 11 2717 285 300 302 203 278 189 302
MINIMUM FLOW 0 126 266 278 288 278 233 0 0
1988 |DIVERSIONS
CHANDLER 6432 | 13,014 | 14416 | 14,634 | 16,660 | 18577 | 14793 | 6,926
ciD* 0 258 286 290 331 369 204 137
TOTAL DIVERSION 6432 | 13272 | 14702 | 14924 | 17,000 | 18,946 | 15087 | 7.083 I 107,426
WATER DELIVERED _
NEW LANDS 0 3757 | 5055 | 532 [ 7000 | 7482 | 4719 | 1,802
OLD LANDS 0] 1702 | 2291 | 2414 | 3172 | 3254 | 2138 862
TOTAL DELIVERED 01 5450 | 7346 | 7742 | 10,472 | 10436 | 6857 | 2784 || 50776
OPERATIONAL SPILLS 788 | 3809 | 3919 | 385 | 2953 | 3,297 | 3550 | 1659 {| 23830
MAXIMUM FLOW 189 240 255 274 286 309 298 227 309
MINIMUM FLOW 0] 204 215 218 262 288 217 0 0
1989 |DIVERSIONS
CHANDLER 1545 | 10517 | 14682 | 16,909 | 18,086 | 17,717 | 14595 | 5578
ciD* 0 209 291 336 359 352 290 11
TOTAL DIVERSION 1,545 | 10,726 | 14,973 | 17,245 | 18,445 | 18,069 | 14,885 | 5689 | 101,575
WATER DELIVERED
NEW LANDS 0| 2909 | 4914 | 7478 | 7486 | 6807 | 5050 | 2195
OLD LANDS 0 1318 | 2227 | 3388 | 3392 | 3084 | 2288 995
TOTAL DELIVERED 0| 4227 | 7141 | 10866 | 10878 | 9,891 7338 | 3190 { 53531
OPERATIONAL SPILLS 652 | 3698 | 6011 | 3184 | 2,501 3880 | 4743 | 2207 || 27,006
MAXIMUM FLOW 89 251 268 298 298 300 260 215 300
MINIMUM FLOW 0 90 20 267 288 258 226 0 0
1990 {DIVERSIONS
CHANDLER 2251 | 14,767 | 15664 | 15745 | 18,494 | 18819 | 15116 | 6,698
cio* 0 293 311 312 367 373 300 133
TOTAL DIVERSION 2,251 | 15060 | 15975 | 16,057 | 18,861 | 19,192 | 15416 | 6,831 | 100,643
WATER DELIVERED ,
NEW LANDS 0| 5227 | 5283 | 6675 | 7,693 | 6562 { 5209 | 2533
OLD LANDS 0 2368 | 2304 | 3025 | 3486 | 2973 | 2360 | 1,148
TOTAL DELIVERED 0] 7595 | 7677 | 9700 | 11,179 | 9535 | 7,569 | 3681 || 56936
OPERATIONAL SPILLS 672 | 3312 | 4456 | 3097 | 2203 | 3571 3995 | 2142 || 23538
MAXIMUM FLOW 152 268 263 285 312 319 260 224 319
MINIMUM FLOW 0 163 116 252 286 262 237 0 0
1991 [DIVERSIONS
CHANDLER 2684 | 12,147 | 15273 | 17,225 | 18,103 | 17,845 | 14,888 | 8950
cip* 0 241 303 342 359 350 295 178
TOTAL DIVERSION 2,684 | 12,388 | 15576 | 17,567 | 18462 | 17,995 | 15183 | 9,37 {| 108,962
WATER DELIVERED
NEW LANDS 0| 3679 | 4479 | 6078 | 6604 | 6229 | 5457 | 2,975
OLD LANDS 0] 1667 | 2030 | 2754 | 2992 | 2822 | 2473 | 1,248
TOTAL DELIVERED 0| 5346 | 6509 | 8832 | 95% | 9,051 7930 | 4323 || 51,587
MAXIMUM FLOW 131 244 258 298 305 304 285 232 305
MINIMUM FLOW 0 142 238 268 240 259 216 0 0
1992 |DIVERSIONS
CHANDLER 3122 | 11,995 | 13902 | 15856 | 15945 | 15247 | 12,351 8,349
cip* 0 222 276 315 316 303 245 166
TOTAL DIVERSION 3122 | 11,417 | 14478 | 16171 | 16,261 | 15550 | 12,596 | 8515 || 97,800
WATER DELIVERED
NEW LANDS 0| 3687 | 5888 | 6201 | 5979 | 5477 3872 | 1,087
OLD LANDS 0 1671 | 2668 | 2851 | 2709 | 2482 1,754 878
TOTAL DELIVERED 0| 535 | 855 | 6142 | 8688 | 7959 5626 | 2815 | 48,143
MAXIMUM FLOW 155 206 256 286 267 258 233 218 286
JMINIMUM FLOW 0 180 205 248 244 231 180 0 0
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the Highland Feeder Canal. The total is less than that shown for 1986 in Table 3-3 because

CID canal water withdrawals have been excluded.

TABLE 3-8
WATER DELIVERIES BY CANAL

Canal Water Deliveries (Acre Feet)
Main Canal

Div i, li : 6,100

Div il 3,794
Division IV 14,222
Badger East Lateral 6,339
Badger West Lateral | 416
Amon Pump Laterals 2,647
Highland Feeder 16,118
Totals 49,636

Operational Spills

Operation of the KID’s open canal system requires that water spill cobntinuously from the
ends of the canals. This water is called operational spill. Operational spill allows ditchriders
to make water delivery changes without adversely impacting other water deliveries.
Estimates of 1986 operational spills from the KID's canal system are shown in Table 3-7.
- Operational spill from the Badger West Lateral was assumed to be zero since it is very

small and unmeasured.

TABLE 3-7
1986 OPERATIONAL SPILLS

Canal Volume Spilled (Acre Feet)

- Badger East Lateral 861
Badger West Lateral 0
Amon Wasteway ‘ 19 260 E
Division IV h /3,033
Lowlift Canal 1,932

WAR\2535R018.D0C | 41 2535.079
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TABLE 3-7 (CONT'D)

1986 GPERATIONAL SPILLS
Ganal VYolume Spilled (Acre Fest)
Highlift Canal 1,932
Total 26,836

Subtracting seepage and evaporation losses, water deliveries and operations spills from the
total diversion leaves 10,837 acre feet of water unaccounted for. This represents about
10.6% of the KID’s 1986 water diversion. Operational spills accounted for 26.3% of KID's
1986 diversion, delivered water accounted for 48.6% of KID's 1986 diversion, seepage
losses accounted for 13.8% of KID’s 1986 diversion and evaporation losses accounted for

0.7% of KID’'s 1986 diversion.

Deep Percolation of Applied Irrigation Water

The KID is located in a semi-arid climate with an annual average precipitation rate of 8
inches and an evaporation rate of more than 45 kinches per year. The majority of the
precipitation occurs during the winter when water use by plants and evaporation are at there
lowest. For purposes of calculating deep percolation it has been assumed that winter

precipitation will furnish 4 %z inches of water for agricultural crops and 1% inches of water for

lawns.

Since 1988 the Bureau of Reclamation has measured the water requirements
(evapotranspiration, ET) for crops typical of the KID area at their Legrow Agrimet weather
station site. The Legrow site is located across the Columbia River from KiD's Hover

Wasteway.

Average ET rates fdr crops typically grown in the KID over the 1988 to 1998 period were:

e Alfalfa 39.8”
e Pasture/Lawns 33.3"
e Apples 37.9”
W:AR2535R018.D00C 42 2535.079
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other water conservation improvements the benefits of this measure are not dependant on

proper operation by district personnel.

Simply removing the KiID's diversion from the Yakima River does not conserve water.
Completion of the project will however require construction of facilities identified herein as

water conservation measures. Those facilities include a regulating reservoir and canal

piping.

The regulating reservoir would allow the regulation of water to the Highland Feeder Canal
‘and the majority of the KID’s urban areas. In Section 3.2, Historical Water Use, it was noted
that 80% of all operational spills occur at Amon Wasteway. Over the 11 years from 1980
through 1990 (inclusive) the average operational spill to Amon Wasteway was 19,157 acre
feet. Of these volumes an average of 720 acre feet (Refer to Table 6—1, 6’ Weir) is excess
water from the hydraulic drive pumps at Amon Pump Station. ‘This water would not be
conserved as a result of the regulating reservoir. Potentially the remaining 18,437 acre feet

(Refer to Table 6-1, Main Canal Spillway) could be conserved with a regulating reservoir.

Piping the Badger East Lateral would eliminate operational spills. Over the 1980 to 1990
time period the Badger East Wasteway spilled an average of 604 acre feet (Refer to Table

6-1) annually.

Piping of the Main Canal, Badger East Lateral and Badger West Lateral would also reduce
the KID’s annual diversion. Table 6-1 identified the combined estimated seepage and

evaporation losses for these canals to be 10,137 acre feet per year.

Measure 1 would conserve 29,178 acre feet of water. Leaving two thirds in the river would
amount to 19,542 acre feet. The estimated monthly diversion reductions are outlined in

Table 6-6.

WARI2535R018.00C ' 2535.079
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AMON WASTEWAY
OVERFLOW WEIR AND WASTEWAY
STRUCTURE

DRAWINGS AND PHOTOS
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