Table 1. Summary of literature based values for aerator efficiency ratings.

Source Aerator Type Efficiency Efficiency
(Ibs/’kWh) ' | (%)
Boon and Chambers | Diffused air: fine 33-79 -
1986 bubble (< 5 mm)
Boon and Chambers | Diffused air: course | 2.0 — 2.6 -
1986 bubble (> 5 mm)
Boon and Chambers | Mechanical surface | 2.6 — 5.3 -
1986 aerators
Boyd 1990 Shallow pond air 0.7-1.2(0.9)
diffusers
Lindenschmidt and | Hypolimnetic 12° 16%
Hamblin 1997 aeration — air
diffusers
Kortmann, et al. Hypolimnetic 32/48° -
1994 aeration — air
diffusers
Mobley and Brock | Reservoir aeration — | Unknown * 90% >
1995 pure oxygen
Beutel and Horne Hypolimnetic - 12% -50%
1999 aeration — air
diffusers
Beutel and Horne Hypolimnetic - 60% - 80%
1999 aeration - pure
oxygen
Prepas et al. 1997 Hypolimnetic Unknown * 90%
aeration - pure
oxygen
Weiss et al. 1994 Hollow fiber Unknown 90%-100%
membranes
Speece 1996 U-tube — pure - 75% - 90%
oxygenation

Notes:

- Data not available to calculate efficiency, or not applicable.
! Values given as range (mean) unless otherwise noted. Single values are reported mean

values unless otherwise noted.

? Calculated based on reported airflow rate, oxygen transfer rate, and diffuser depth from

standard compressor power consumption equation.

3 Reported as calculated average efficiencies of tests on hypolimnetic aeration / layer

aeration.

* Information not available. However, expansion of liquid oxygen generates pressure and

gas flow to the diffusers resulting in minimal power consumption.
> Efficiency reported in Beutel and Horne 1999.
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Aeration Performance Survey at RR Bridge

Oct. 3,2001
Aerator On
Water Temperature (Deg. F)
5m

Surf. 723] 730] 732 732) 732) 727 727] 727] 736) 739 74.3] 721
1.0m 723] 727| 720 723 723 730) 721 721 727 726 720 7138
20m 721 721 718 713 721 721 720| 723 721 721 7138 71|
30m 720) 718] 716 713 720) 721 721 721 7138 720 716 71|
40m 718| 716 718) 7138 720 721
50m 716 718) 713 720)
6.0m 718) 7138 720)
7.0m 713 718
80m
9.0m
Dissolved Qxygen (mglL)

5m 10m 15m 25m 30m
Surf, 7.07] 679 756] 754 750 6.3 7.25] 697 7.72] 837 9.06] 587]
1.0m 680| 72 640) 6.29) 733 625 6.3§‘ 668 747 675 643 590)
20m 671 66| 59 631 679 632 6.39) 6.70 690 62 59§I 565
30m 654] 59| 557 567] 665) 611 6.43' 646 644 605 578 553|
40m 571 553 571 650 607 6.35)
50m 547 562) 64| 6.00)
6.0m 564 631 6.00)
70m 624 590
80m [
9.0m [
pH

5m 10m 15m 25m 30m
Surf. 7.60] 75 771 7.70) 7.10) 76] 7.78] 7.66] 7.4 7.90] 7.59) 753|
1.0m 752 762 75% 754 760) 7.55) 754 763) 761 757 749
20m 750| 7.56| 750 751 754 755) 754] 7.5§I 757 7.5§I 757] 747
30m 748 75 746 747 753 753 754 7.55) 753 753 750 748|
40m 7.50| 745 747 751 753 754]
50m 745 7.46) 75 753)
6.0m 747 75 7.5§I
7.0m 750) 75
80m
9.0m
Turbidity (NTU)

5m 10m 15m 25m 30m
Surf. 23] 256 24.9) 251 271 271 275] 262) 24.8] 234 24.2) 33
1.0m 22 245| 303 309 273 286 298| 282 2638 279 311 32
20m 316] 273] %8 317] 296 293] 300] 278 292) 295) 355 389
30m 59| BI| 440 407] 305 304 299 292 317] 344 35 113
40m 69| 431 405 318 315 312
50m 479) 220) 316 22|
6.0m 93] 34 33|
7.0m 30 336
80m
9.0m
Bectrical Conductance (uS/cm)

5m 10m 15m 25m 30m
Surf. 649] 650 657 es§| 665 662] 653] 662 664] 657 673
1.0m 645 671| &7 661 &3 667 665 665 662 egl 671 674
20m 655 650 669 671 e@l 6% 668 &4 669 = 671 676)
30m e§| 665 677 673 656 ﬁ 663 666 671 671 674 676
40m 665 671 @ 675 671 668 658
50m 678 676 670 660
6.0m 674 672 670
7.0m 672 672
80m
9.0m
Velocity (ft/'sec)

5m 10m 15m 25m 30m
Surf. 08 08 08 0.7 06 04] 03] 03 04 05] 0.7] 08|
1.0m 07 08 03 06 06 02 03] 03 04 04 05] 05]
20m 08| 03| 06 06| 06| 03] 03 03 03 03 05 04
30m 08 07 06 05 06 03 03] 03 03] 03] 05] 02]
40m 06 04 05 06| 03] 03
50m 00 04 04 06| 02
6.0m 03 nodda nodata
7.0m nodata nodata
80m
9.0m
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Aeration Performance Survey at RR Bridge

Oct. 3,2001
Aerator OFf

Water Temperature (Deg. F)
5m

10m 15m 30m 60m

Surf. 721 734] 734 732 736 732
1.0m 718 71.6) 736 732 720 720
20m 716 71.6) 723 730 71.6] 718
3.0m 714 74 72.3) 71.6) 71.6)
4.0m 4 4 721
5.0m 716
6.0m 71.6)
7.0m
8.0m
9.0m
Dissolved Oxygen (mg/L)

5m 10m 15m 30m 60m
Surf. 83 a4 82 78 82 83
1.0m 5.8 59 7.3 7.8 55| 6.2
20m 54 5.8| 6.9 75| 5.5 55|
3.0m 53 52 6.7 53| 53
4.0m 5.2 5.1 6.2
50m 56
6.0m 58
7.0m
8.0m
9.0m
pH

5m 10m 15m 30m 60m
Surf. 7.8 7.8| 7.8 7.8 7.9 79
1.0m 7.5 7.5 7.7 78 7.5 76
20m 75 7.5 76 79 7.5 75
3.0m 74 74 76 7.5 75|
4.0m 74 74 7.6
5.0m 75|
6.0m 7.5
7.0m
80m
9.0m
Turbidiity (NTU)

5m 10m 15m 30m 60m
Surf. 242 239 26 241 237| 244]
1.0m 335 21 242 241 31.6) 333
20m 388 30.8) 257 260 31.9 35.7|
3.0m 4.3 39.2) 26.8 354 364
4.0m 442 398 20
50m 305
6.0m 31.3]
7.0m
8.0m
9.0m
Bectrical Conductance (uS/cm)

5m 10m 15m 30m 60m
1.0m 671 673 663 673 677| 673
20m 676) 679 671 676 675) 676
30m 680 683 670 680) 678|
40m 685) 684 671
50m 679
60m 651
7.0m
80m
9.0m
Velocity (ft/sec)

5m 10m 15m 30m 60m
Surf. 0.8 0.8| 0.6 04 0.7] 0.7
1.0m 0.7 0.8 07 04 0.5 05|
20m 07| 08 0.7 04 06| 04
3.0m 0. 0.8| 07 0.5 0.3
40m 08 06 0.7
5.0m 08
6.0m 07|
7.0m
80m
9.0m
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Aeration Performance Survey at RR Bridge
Oct. 3, 2001
Comparison (Aerator ON- Aerator OFF)

Water Temperature (Deg. F)
5m

10m 15m 20m 25m 30m 35m 40m 45m 50m 55m 60m 65m

Surf. 0.2 -0.2 -0.2 -0.52 0.3 -1.1
1.0m 0.5 0.4 -1.3] -1.1 06 -0.2
20m 0.5 0.2 -0.2 -0.7' 0.5 0
3.0m 0.6 0.2 -0.3 04 0
4.0m 0.2 -0.3
5.0m 0.2
6.0m 0.2
7.0m
8.0m
9.0m
Dissolved Oxygen (mg/L)

5m 10m 15m 20m 25m 30m 35m 40m 45m 50m 55m 60m 65m
Surf. -1.23 -0.14! -Oq -0.83 0.17 -243
1.0m 1 0.5 0.03 -1.12 1.25 -0.3
20m 1.31 0.19 -0.12 -0.8 1.02 0.15]
3.0m 124 0.37' -0.04 0.75 0.23
4.0m 0.43 0.3
5.0m 0.86
6.0m 0.71
7.0m
8.0m
9.0m
pH

5m 10m 15m 20m 25m 30m 35m 40m 45m 50m 55m 60m 65m
Surf. -0.2, -0.09 -0.1 [ -0.14 0 -0.37'
1.0m 0.02 0.05 -0.1 0.11 -0.11
20m 0] 0 -0.06 -0.32 0.08; -0.03!
3.0m 0.08 0.06 -0.07: 0.03; -0.02!
4.0m 0.05 -0.09:
5.0m 0.02;
6.0m 0
7.0m
8.0m
9.0m
Turbidity (NTU)

5m 10m 15m 20m 25m 30m 35m 40m 45m 50m 55m 60m 65m
Surf. 8.1 1 4.5] 21 -0.3 8.9
1.0m -1.3] 12 31 4.1 -3.7 -0.1
20m 7.2, 5 39 1.6 -24 3.2
3.0m -54 4.8 37 -1 -24.6
4.0m 3.3 28
5.0m 11
6.0m 21
7.0m
8.0m
9.0m
Bectrical Conductance (uS/cm)

5m 10m 15m 20m 25m 30m 35m 40m 45m 50m 55m 60m 65m
Surf. -14/ -15| -10! -13 -3
1.0m -26 -6 -5 -8 -8 1
2.0m -21 -10! -5 -12! -7 0
3.0m -25 -6 -4 -9 -2
4.0m -20 -8 0
5.0m -9
6.0m -9
7.0m
8.0m
9.0m
Velocity (ft/sec)

5m 10m 15m 20m 25m 30m 35m 40m 45m 50m 55m 60m 65m
Surf. 0] 0 0] -0.1 -0.2 0.1
1.0m 0] 0 -0.1 -0.1 -0.1 0
2.0m 0.1 -0.2 -0.1 -01 -0.3 0
3.0m 0] -0.2] -0.1 -0.2 -0.1
4.0m -0.2] -0.1
5.0m -0.2
6.0m
7.0m
8.0m
9.0m

Table 2. Measured DO Mass flux reduction from Aerator on to aerator off was 740
Ibs/day.
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Figure 2. DO Minimum and Maximum Measured at Rough & Ready DO Monitor During 2001
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Figure 3. Simulated Effects of Waterfall Aeration on DO Concentrations in the DWSC
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Figure 4. Layout of Near-Field Upwelling flow-Away Current Measurements for
North and South Bubble-Jets of Corps of Engineers Stockton Aerator
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