Environmenta | Protection Laboratory December 1979
Agency Cincinnati OH 45268

Research and Development

wEPA Seattle Tolt Water
Supply Mixed
Asbestiform
Removal Study

Appendices B and C

P D



RESEARCH REPORTING SERIES

Research reports of the Office of Research and Development, U.S. Environmental
Protection Agency, have been grouped into nine series. These nine broad cate-
gories were established to facilitate further development and application of en-
vironmental technology. Elimination of traditional grouping was consciously
planned to foster technology transfer and a maximum interface in related fields.
The nine series are:

Environmental Health Effects Research

Environmental Protection Technology

Ecological Research

Environmental Monitoring

Socioeconomic Environmental Studies

Scientific and Technical Assessment Reports (STAR)
Interagency Energy-Environment Research and Development
“Special” Reports

Miscellaneous Reports

This report has been assigned to the ENVIRONMENTAL PROTECTION TECH-
NOLOGY series. This series describes research performed to develop and dem-
onstrate instrumentation, equipment, and methodology to repair or prevent en-
vironmental degradation from point and non-point sources of pollution. This work
provides the new or improved technology required for the control and treatment
of pollution sources to meet environmental quality standards.

©CEOE~NOO PN -

This document is available to the public through the National Technical Informa-
tion Service, Springfield, Virginia 22161.



EPA-600/2-79-153
December 1979

SEATTLE TOLT WATER SUPPLY
MIXED ASBESTIFORM REMOVAL STUDY

Appendices B and C

by

Gregory J. Kirmeyer
Water Quality Division
Seattle Water Department
Seattle, Washington 98144

Grant No. 804422

Project Officer

Gary S. Logsdon
Drinking Water Research Division
Municipal Environmental Research Laboratory
Cincinnati, Ohio 45268

MUNICIPAL ENVIRONMENTAL RESEARCH LABORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
U.S. ENVIRONMENTAL PROTECTION AGENCY
CINCINNATI, OHIO 45268



DISCLAIMER

This report has been reviewed by the Municipal Environmental Research
Laboratory, U.S. Environmental Protection Agency, and approved for publication.
Approval does not signify that the contents necessarily reflect the views and
policies of the U.S. Environmental Protection Agency, nor does mention of

trade names or commercial products constitute endorsement or recommendation
for use.

ii



FOREWORD

The Environmental Protection Agency was created because of increasing
public and government concern about the dangers of pollution to the health
and welfare of the American people. WNoxious air, foul water, and spoiled
land are tragic testimony to the deterioration of our natural environment.
The complexity of that environment and the interplay between its components
require a concentrated and integrated attack on the problem.

Research and development is that necessary first step in problem
solution and it involves defining the problem, measuring its impact, and
searching for solutions. The Municipal Environmental Research Laboratory
develops new and improved technology and systems for the prevention,
treatment, and management of wastewater and solid and hazardous waste
pollutant discharges from municipal and community sources, for the preserva-
tion and treatment of public drinking water supplies, and to minimize the
adverse economic, social, health, and aesthetic effects of pollution. This
publication is one of the products of that research; a most vital communica-
tions link between the researcher and the user community.

This report presents the results obtained and conclusions drawn from
pilot plant filtration research on the removal of naturally occurring
asbestiform fibers from a protected mountain water source. Appendix B
contains photographs of equipment; data on operating conditions, water
quality, fiber counting, and filter media; information on treatment of turbid
water; results of sludge generation studies; and detailed documentation of
cost estimating information. Appendix C presents information on environmental
conditions of each filter run.

Francis T. Mayo, Director
Municipal Environmental Research
Laboratory

iii



ABSTRACT

Pilot plant research conducted during 1977 and 1978 demonstrated that both
amphibole and chrysotile asbestos can be removed using direct filtration tech-
nigues at filter loading rates as high as 10 gpm/ft2. Since asbestos fibers,
especially chrysotile, were found to be quite sensitive to changes in the
treatment process, vigilant control over chemical additions and finished
water turbidity is a necessity. During the study, engineering data were also
obtained for making cost estimates for construction and operation of a 100 MGD
granular media filtration plant.

Photographs of pilot plant apparatus are contained in Appendix B-1l. It
includes pictures of the existing facilities on the Tolt, the Waterboy pilot
plant and piping, mixers, storage tanks and sludge settling basins. Weather
and operating conditions at the South Fork Tolt Reservoir are presented in
Appendix B-2. It contains water and air temperatures, valve operations and
flow conditions. Appendix B-3 includes information from the manufacturers on
granular media filters and various graphs of water production efficiencies.

Both amphibole and chrysotile asbestos fibers are in the micron size range
and require that electron microscopy techniques be used for counting. Appendix
B~4 contains micrographs of these fibers. Appendix B-5 contains information
on particle counts and turbidity from various filter runs.

To determine the capabilities of direct filtration treatment techniques
at treating water with abnormally high raw water turbidities, tests were
conducted on water with a turbidity as high as 34 NTU. The treatment tech-
niques could consistently remove turbidity from 20 NTU down to < 0.5 NTU.
Appendix B-6 contains a description of these pilot tests. -

Water pollution laws now require treatment of wastes generated at water
filtration facilities. Pilot settling tests were conducted on sludge gener-
ated from backwashing the Waterboy granular media filter. The tests indicate
that a sludge with a concentration of 2-3% can be produced by gravity settling.
Appendix B~-7 contains details of the settling tests.

Based on design criteria developed during the filtration studies, CH2M/
Hill Consulting Engineers developed treatment plant costs. Construction costs
were estimated at $24,747,000 and annual operation and maintenance costs were
$1,212,000. Appendix B-8 contains details on the development of the costs.

To document the conditions surrounding each pilot filter run, Appendix C
contains a description of the treatment trains, mixing intensities, physical
and chemical properties of the water and data on water production efficiencies.

This report was submitted in fulfillment of Grant No. 804422 by the
Seattle Water Department under the sponsorship of the U.S. Environmental
Protection Agency. This report covers a period from May, 1976 to November,
1978 and work was completed March, 1979.
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APPENDIX B-1

PHOTOGRAPHS OF PILOT PLANT APPARATUS
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Figure Bl1~1. Ring gate and intake tower on South Fork Tolt Reservoir.



Tolt Regulating Basin.

FigureBl-2.



_EE

25 il
B i
o

Figure B1-3. Screen house at Tolt Regulating Basin.
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Figure Bl1-4. Tolt Regulating Building.

Note: Pilot plant located inside this structure.



Figure B1-5. Backflow preventor on service to pilot plant.



Figure B1-6. Front view of Neptune Microfloc Waterboy-27 pilot plant.



Figure Bl-7. Pilot plant and chemical solution barrels.



Figure B1-8. Pilot plant with platform and by-pass pipes.



Figure B1-9. Top view of pilot plant.

Note: Settling chamber by-pass line.



Figure Bl-10. Mechanical surface wash of filter media.

Note: Purpose of mechanical wash to release air prior to backwashing.
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Figure Bl-11. Top view of pilot filter.

Note: Air bubbles rising to surface.
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Figure Bl-12. Meter on effluent from filter.
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Figure Bl-13. Continuous turbidimeters on raw and finished water.
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Figure B1-14. Backwash water storage tank.
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Figure Bl1-15. Plywood backwash wastewater settling basin.

Figure Bl-16. Earthen emergency overflow settling basin.
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Figure Bl1-17. Top view of North Fork Tolt River from bridge.

Note: All plant wastes and surface drainage discharge to this receiving stream.
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Figure B1-18. Pilot filter columns constructed by Seattle Water Department.
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Pilot filter column purchased from Neptune Microfloc, Inc.

Figure B1-19.
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Figure Bl1-20. Static mixers on pilot plant.

Note: Mixers were loaned to Seattle Water Department by USEPA.
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Figure B1-21. Mixing barrels.

Note: Baffles to prevent vortex.
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Figure B1-22., Adjustable platforms supporting mixing barrels.
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APPENDIX B-2

WEATHER AND OPERATING CONDITIONS AT THE SOUTH FORK TOLT RESERVOIR
AND TOLT REGULATING BASIN
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APPENDIX B-2, WEATHER AND OPERAT%NG CONDITIONS AT THE SOUTH FORK TOLT RESERVOIR AND TOLT REGULATING BASIN -

MONTH OF JANUARY 977. o
South Fork Tolt Reservoir Regulating Basin
Date[ Elev., Wind Wind Precip., Avg. Water Max. Valve #15,| Elev., Precip. Max. Valve #25 Total
ft Vel, Dir. in. Air  Temp., Turb” % Open ft in. Turb., % Open Flow,
mph Temp., ©C' " NIU ' NTU MGD
1 1751.35 18 NE 0 34.0 5.0 1.50 0 759.8 0 1.20 35 68
2 1751.25 36 NE 0.13 36.5 5.0 1.80 0 759.8 0.09 1.20 35 66
3 *1750.98 O - 0.03 29.0 4,5 1,60 0 759.5 0.02 1.20 35 67
4 *1750.70 3 NE 0.02 27.0 4.5 1.30 0 759.1 0.02 1.10 35 71
5 #%1750.42 3 NW 0 27.5 4,0 1.10 0 758.9 0 1.20 35 64
6 *1750.14 4 NE 0 27.5 3.5 1.40 0 760.1 0 1.10 35 50
7 1749.86 5 NE 0 22.5 3.5 1.50 0 760.4 O 1.10 35 55
8 1750.12 0O - 0 21.5 3.0 1.20 0 759.3 0 1.10 15 51
9 1750.18 5 SE 0 32.0 3.0 1.20 0 758.3 0 1.00 15 53
10 1750.11 3 SE 0 31.5 3.0 1.00 0 756.7 O 1.00 - 51
11 1749.83 10 NE 0.10 33.5 3.0 1.00 0 756.5 0.08 0.90 25 59
12 1749.75 8 SW 1.30 39.0 3.0 2.50 0 758.1 1.05 0.90 35 54
13 1749.82 8 NE 0.98 38.5 3.5 0.90 0 759.3 0.47 1.10 35 51
14 1749.83 6 NE 0.34 38.0 3.5 1.20 0 760.2 0,18 1.20 30 55
15 1749.81 0 - 0.18 39.5 3.5 1.20 0 760.4 0.13 1.20 30 48
16 1750.15 10 SE 0.40 40.5 4,0 1.10 0 760.2 0.21 1.20 15 52
17 1751.63 0 - 1.10 44,5 4,0 1.20 0 758.5 0.69 1.20 15 50
18 1753.55 20 NE 0.90 45.0 4.0 1.80 0 758.3 0.65 1.40 20 54
19 1755.14 20 SE 0.66 45.0 4,5 1.60 0 758.1 0.53 1.45 20 48
20 1755.45 34 NE 0 44,0 4,0 1.50 0 758.5 0 1.70 25 52
21 1755.48 0 - 0 44,5 4.0 1.50 0 757.4 0 1.20 25 65
22 1755.43 5 NE 0.10 35.5 4,0 1.30 0 758.7 0.05 1.40 75 66
23 1755.32 3 Nw 0 38.5 4,0 1.30 0 760.0 O 1.40 75 68
24 1755.21 5 SE 0 39.5 4,0 1.20 0 759.6 0 1.20 30 67
25 1755.08 0 - 0 38.0 4.0 1.20 0 760.1 0 1.40 30 63
26 1754.96 8 NE 0 37.5 3.5 1.20 0 760.3 0 1.20 30 52
27 1754.87 8 NE 0 39.0 4.0 1.20 0 759.4 0 1.20 15 48
28 1754.78 5 NE 0 40.0 4.0 1.10 0 759.7 0 1.20 15 38
29 1754.70 O - 0 34.0 4.0 1.10 0 760.1 O 1.10 15 30
30 1754.68 16 NE 0 36.0 4,0 1.10 0 759.7 0 1.10 0 31
31 1754.71 12 NE 0.32 39.0 4.0 1.10 0 755.0 0.22 1.20 30 31

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
*Estimated reading. Gage malfunction (frozen).
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APPENDIX B-2 (CONTINUED) MONTH OF FEBRUARY, 1977.

South Fork Tolt Reservoir Regulating Basin
Date| Elev., Wind Wind Precip., Avg. Water Max. Valve #15, | Elev., Precip., Max. Valve #25 Total
ft Vel., Dir. in. Air Temp., Turb., % Open ft in. Turb., % Open  Flow,
mph Tgmp - °C NTU NTU MGD
F

1 1754.66 4 SE 0.43 44,0 4,0 1.10 0 757.6 0.21 1.10 30 31
2 1754.50 0 - 0.12 42.0 4,0 1.10 0 760.1 0.05 1.10 15 31
3 1754.47 36 NE 0 48,0 4,0 1.30 0 757.2 0 1.10 0 41
4 1754.37 8 NE 0 47.0 4.0 1.20 0 757.8 0 1.10 20 40
5 1754.26 28 NE 0 46.5 4.0 1.10 0 758.2 0.02 1.20 - 45
6 1754.15 10 NE 0 46.5 4,0 1.10 0 758.5 0.03 1.20 20 47
7 1754.06 50 SE 0 48.5 4.5 1.20 0 758.8 0 1.40 20 44
8 1753.91 28 NE 0 49.0 4.5 1.20 0 758.7 0 1.40 20 51
9 1753.77 5 SW 0.03 47,5 4.5 1.00 0 757.9 0.02 1.40 20 50
10 1753.70 18 SW 0.43 45,0 4,5 1.00 0 756.5 0.23 1.40 20 66
11 1753.88 0 - 0.28 44,0 4.5 1.00 0 755.6 0.27 1.70 20 60
12 1753.93 5 SW 0.16 46.0 4.5 1.00 0 755.5 0.10 1.70 20 52
13 1754.47 4 NE 0.38 42,5 4,5 1.00 0 756.4 0.23 1.40 30 56
14 1754.55 8 NE 0 43.0 5.0 1.00 0 756.8 0 1.50 30 56
15 1754.52 3 NE 0.03 46,5 5.0 1.00 0 757.2 0.02 1.10 30 59
16 1754.47 5 NE 0.02 46,5 5.0 1.00 0 757.6 0.02 1.10 30 58
17 1754.45 5 sw 0.23 47.0 5.0 0.85 0 758.1 0.12 0.90 30 55
18 1754.54 6 NE 0.43 42,0 5.0 0.90 0 758.7 0.16 1.30 30 58
19 1754.63 38 NE 0 49.0 5.0 1.00 0 758.5 0 1.20 20 55
20 1754.62 5 NE 0 52,5 5.0 1.00 0 758.0 0 1.10 20 54
21 1754.66 40 SW 0.27 48.5 5.0 1.00 0 757.6 0.26 1.10 20 55
22 1754.65 26 NW 0.20 57.0 5.0 1.00 0 756.6 0.12 1.10 30 60
23 1754.66 5 NE 0.35 43.5 5.0 1.00 0 756.9 0.60 1.00 30 59
24 1754.63 5 NE 0 44,0 5.0 0.90 0 757.5 0 1.15 15 47
25 1754.66 6 SwW 0.65 37.0 5.0 0.90 0 758.2 0.38 1.15 15 28
26 1754.68 3 SW 0.30 34.0 4.5 1.00 0 758.9 0.16 1.50 15 27
27 1754.73 6 Sw 0.63 37.0 4,5 1.00 0 759.5 0.33 1.15 15 30
28 1755.15 3 NW 0.53 39.5 5.0 1.00 0 757.4 0.35 1.00 0 28

29

30

31

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF MARCH, 1977.

South Fork Tolt Reservoir Regulating Basin

Date| Elev., Wind Wind Precip., Avg. Water Max. Valve #15,[ Elev., Precip., Max. Valve #25 Total

ft Vel.,, Dir. in. Air Temp., Turb., % Open ft in, Turb., % Open Flow,

mph Temp., °C NTU NTU MGD

. OF .
1 1755.45 O - 0.37 39.0 5.0 1.00 0 757.1  0.45 0.90 15 28
2 1755.56 5 SW 0.18 36.0 5.0 1.00 0 757.7 0.12 1.20 15 28
3 1755.65 5 SW 0.64 39.0 5.0 0.75 0 758.3 0.75 1.00 15 30
4 1755.68 5 NE 0.10 35.0 5.0 0.70 0 758.9 0.06 1.00 15 27
5 1755.88 8 NE 0 39.0 5.0 0.90 0 757.3 O 1.10 0 28
6 1755.98 1 N 0 44.0 5.0 0.70 0 754.8 0.01 1.00 0 29
7 1756.06 5 SE 0.48 44,0 5.0 0.90 0 756.2  0.27 1.00 15 27
8 1756.36 8 Nw 0.84 43.5 5.0 0.90 0 757.3 0.53 1.00 15 27
9 1756.77 5 NW 0.90 37.5 5.0 0.90 0 755.9 0.50 1.00 0 25
10 1757.04 4 W 0.36 43.0 5.0 0.60 0 754.4  0.13 1.10 0 18
11 1757.24 42 NE 0 36.0 5.0 1.10 0 755.7 O 1.20 15 12
12 1757.27 3 NW 0.60 40.0 5.0 0.90 0 757.5 0.50 1.00 0 12
13 1757.42 0 - 0.17 38.0 5.0 0.90 0 756.4 0.13 1.00 0 12
14 1757.53 5 NE 0.45 38.0 4.5 0.90 0 755.3 0.20 1.00 0 12
15 1757.65 10 SE 0.28 38.0 4.5 0.80 0 756.4 0,17 1.00 15 12
16 1757.67 0 - 0.18 28.0 4.5 0.80 0 758.2 0.12 1.00 15 12
17 1757.71 4 NE 0.04 38.0 5.0 0.60 0 758.0 0.03 1.00 0 12
18 1757.80 4 Sw 0.31 39.0 5.0 0.60 0 756.8 0.11 1.00 0 12
19 1757.87 10 SW 0.35 36.0 5.0 0.60 0 755.7 0.47 1.00 15 12
20 1757.93 8 NW 0.21 37.5 4.5 0.80 0 757.7 0.08 0.90 15 12
21 1757.94 5 Nw 0.34 38.0 4,5 0.80 0 759.6 0.23 1.00 0 12
22 1758.11 8 NE 0.27 39.0 5.0 0.80 0 758.8 0.18 0.90 0 12
23 1758.49 3 SE 0.48 43.0 5.0 0.70 0 757.5 0.34 0.90 0 13
24 1758.87 4 SwW 0.27 45,0 5.5 0.50 0 756.3  0.20 0.85 0 13
25 1759.10 4 NE 0.24 40.0 5.0 0.50 0 755.0 0.06 0.85 0 11
26 1759.31 20 NwW 0.15 39.0 5.0 0.60 0 754.0 0.12 0.80 15 12
27 1759.70 3 SW 1.20 37.0 5.0 0.60 0 755.9 0.66 0.80 15 11
28 1759.94 0 - 0.38 37.5 5.0 0.60 0 758.0 0.25 0.90 15 11
29 1760.03 0 - 0.10 38.0 5.0 0.60 0 759.7 0.08 0.90 0 11
30 1760.15 9 NE 0.02 35.5 5.0 1.00 0 757.0 O 0.85 0 12
31 1760.32 3 NW 0 42.5 5.0 0.90 0 757.5 0 0.80 0 13
Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF APRIL, 1977.

South Fork Tolt Reservoir Regulating Basin

Date| Elev., Wind Wind Precip., Avg, Water Max. Valve #15 |Elev. Precip. Max. Valve #25 Total
ft Vel.,, Dir. in. Air Temp., Turb., % Open ft in. Turb., % Open Flow,

mph Tgmp” ¢ NTU NTU MGD

F
1 1760.49 0 - 0.57 43.5 5.0 0.90 0 756,5 0.44 0.80 0 12
2 1760.67 5 N 0 41.5 5.0 0.95 0 755,2 0.01 0.80 0 11
3 1760.80 7 NE 0 41.5 5.0 0.92 0 754.0 0 0.80 0 12
4 1760.93 9 NE 0.02 46.0 5.5 0.88 0 752.8 0 0.80 0 11
5 1761.04 9 NE 0 51.0 5.5 0.89 0 754 .4 0 0.80 15 10
6 1761.35 15 N 0 60.0 6.0 0.94 0 756,2 0 0.80 15 10
7 1761.87 36 SE 0 61.5 7.0 1.10 0 757.9 0 0.80 15 11
8 1762.47 0 - 0.17 60.0 7.0 1.00 0 757.7 0.14 0. 80 0 10
9 1763.30 3 SW 0.75 56.0 6.4 0.97 0 756.6 0.56 0.80 0 10
10 1763.38 11 NE 0.24 40.5 6.0 0.95 0 755.2 0.09 0.70 0 11
11 1763.64 0 - 0.24 39.0 6.0 1.00 0 754.1 0.04 0.70 0 11
12 1763.81 9 NE 0 45.5 6.0 1.00 0 755.5 0 0.70 15 12
13 1764.00 10 SW 0.44 49.5 6.0 0.98 0 757.6 0.19 0.70 15 12
14 1764.37 0 - 0.79 35.5 5.5 1.00 0 757.4 0.59 0.70 4] 12
15 1764.64 20 NE 0.30 37.5 6.0 1.10 0 756.2 0.23 0.70 0 12
16 1764.86 5 S 0.71 43.0 6.1 1.00 0 758.3 0.60 0.70 35 32
17 1765.03 0 - 0.74 36.0 6.0 1.00 0 760.0 0.19 0.70 35 47
18 1765.08 5 S 0.19 41.0 6.0 1.00 0 759.2 0.10 0.70 35 59
19 1765.08 0 - 0 39.0 6.0 1.00 0 758.2 0 0.60 35 75
20 1765.04 13 NE 0.06 39.0 6.5 0.60 0 758.5 0.01 0.65 35 72
21 1765.00 7 N 0 47.0 6.5 0.74 0 758.0 0 0.65 35 72
22 1764.98 25 NE 0.08 48.0 7.5 1.00 0 758.5 0.06 0.65 35 62
23 1765.10 0 - 0 56.0 7.0 0.75 0 759.5 0 0.65 35 61
24 1765.40 6 NE 0 59.0 8.0 0.65 0 759.8 0 0.65 35 59
25 1765.68 8 NE 0 62.5 8.0 0.65 0 759.0 0 0.60 35 71
26 1765.77 3 S 0.82 50.5 7.5 0.68 0 759.4 0.50 0.60 75 77
27 1765.70 9 E 0.04 47.0 7.5 0.70 0 760.0 0.01 0.60 75 67
28 1765.62 6 NE 0 55.5 7.5 0.80 0 759.4 0 0.60 75 76
29 1765.54 6 E 0 56.0 8.0 0.60 0 759.2 0 0.60 75 82
30 1765.45 9 N 0 56.5 8.0 0.60 0 759.1 0 0.60 75 76
31

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF MAY, 1977.

South Fork Tolt Reservoir Regulating Basin

Date| Elev., Wind Wind Precip., Avg. Water Max. Valve #15, | Elev., Precip., Max. Valve #25 Total

ft Vel, Dir.. in. Air Temp. Turb,, % Open ft in. Turb., % Open  Flow,

mph Temp., °c  NTU NTU MGD

F

1 1765.42 3 NE 0 59.0 8.0 0.60 0 758.8 0 0.60 75 82
2 1765.40 8 S 0.26 55.0 8.0 0.60 0 758.7 0.25 0.60 75 77
3 1765.54 7 sw 1.22 45.5 9.0 0.70 0 759.1 0.67 0.60 75 75
4 1765.57 9 S 0.54 40.5 7.5 0.60 0 759.8 0.24 0.60 75 69
5 1765.55 0 - 0.35 42.0 8.0 0.60 0 760.1 0.21 0.60 75 67
6 1765.43 4 NE 0.09 42,0 8.0 0.60 0 760.1 0.05 0.60 75 67
7 1765.22 8 NE 0.10 46.0 8.0 0.60 0 760.2 0.80 0.50 75 71
8 1765.14 3 S 0.34 53.5 8.0 0.60 0 760.2 0.32 0.40 75 74
9 1765.09 11 NE 0 51.5 8.0 0.60 0 760.1 0 0.40 75 69
10 1765.08 10 S 0.02 58.0 8.5 0.60 0 760.0 0.02 0.40 35 72
11 1765.32 5 S 1.21 41.0 8.0 0.60 0 759.0 1.10 0.50 20 63
12 1765.33 5 NE 0.08 42.0 8.0 0.60 0 758.7 0.05 0.50 33 63
13 1765.25 3 NE 0 44.5 8.0 0.60 0 757.9 0 0.60 35 71
14 1765.23 3 S 0.18 49.0 8.0 0.60 0 757.9 0.13 0.60 35 74
15 1765.24 1 S 0.17 45.0 8.3 0.60 0 757.6 0.05 0.53 35 70
16 1765.23 0 - 0.19 46,0 8.0 0.60 0 756.8 0.16 0.60 35 73
17 1765.17 0 - 0.16 45.0 8.0 0.60 0 757.7 0.19 0.50 75 75
18 1765.16 0 - 0.31 42,5 8.0 0.60 0 758.7 0.20 0.47 75 72
19 1765.16 0 - 0 46.0 8.0 0.60 0 759.4 0 0.50 75 73
20 1765.12 5 NE 0 50.5 8.0 0.60 0 759.9 0 0.50 75 73
21 1765.14 9 S 0.49 53.0 8.4 0.56 0 760.1 0.11 0.45 35 65
22 1765.27 0 - 0 49.0 8.5 0.54 0 760.1 O 0.45 35 66
23 1765.27 4 S 0.06 52.5 8.5 0.54 0 759.9 0.07 0.50 35 68
24 1765.41 3 NE 1.16 41.5 8.5 0.54 0 759.6 0.80 0.50 35 70
25 1765.47 12 NE 0.22 48.0 8.4 0.55 0 759.1 0.25 0.55 35 72
26 1765.45 8 SW 0.63 51.5 8.0 0.60 0 758.3 0.32 0.50 35 72
27 1765.43 4 NE 0.13 50.5 8.5 0.60 0 759.1 0.13 0.70 35 74
28 1765.43 10 NE 0.68 50.0 8.3 0.55 0 759.0 0.22 0.75 30 71
29 1765.46 3 S 0.55 42,0 8.0 0.50 0 759.0 0.21 0.60 35 66
30 1765.43 14 NE 0 50.0 8.5 0.54 0 759.3 0 0.60 35 65
31 1765.39 11 NE 0.35 52,5 8.5 0.50 0 759.1 0.39 0.60 35 68

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.



8¢

APPENDIX B-2 (CONTINUED) MONTH OF JUNE, 1977,

South Fork Tolt Reservoir i Regulating Basin
Date| Elev.,, Wind Wind Precip., Avg. Water Max. Valve #15, | Elev.,, Precip., Max. Valve #25 Total
ft Vel., Dir. in. Air Temp., Turb., % Open ft in. Turb., %Z Open  Flow,
mph Temp.,, °C  NTU NTU MGD
OF :
1 1765.50 3 W 0.71 52.0 8.5 0.50 0 758.9 0,48 0.60 35 71
2 1765.53 6 SW 0.05 49.5 8.5 0.60 0 758.3 0.03 0.60 35 70
3 1765.44 0 - 0.03 52.0 8.5 0.60 0 759.1 0 0.40 75 71
4 1765.47 5 N 0.68 50.5 8.5 0.46 0 759.3 0.48 0.40 35 74
5 1765.52 12 NE 0.10 54.5 8.5 0.50 0 758.8 0.16 0.40 35 76
6 1765.52 5 N 0 68.5 9.2 0.48 0 757.7 0 0.40 35 78
7 1765.49 7 N 0 74.5 10.5 0.50 0 757.9 0 0.44 75 82
8 1765.42 4 S 0.12 60.0 10.0 0.50 0 758.7 0 0.40 75 79
9 1765.35 4 NE 0 52.0 9.0 0.50 0 759.8 0 0.40 75 69
10 1765.27 2 NE 0 56.5 9.0 0.60 0 759.9 0 0.40 35 66
11 1765.20 1 S 0 58.0 9.5 0.45 0 759.7 0 0.45 35 70
12 1765.13 0 - 0 60.0 9.5 0.45 0 759.3 0 0.45 35 71
13 1765.02 0 - 0 50.0 9.5 0.42 0 758.7 0 0.45 35 76
14 1764.94 3 S 0 61.0 10.0 0.42 0 759.4 0 0.45 35 68
15 1764.85 4 S 0 56.0 9.5 0.40 0 760.5 0 0.45 20 40
16 1764.78 4 NE 0 54.5 9.5 0.30 0 760.2 0 0.45 20 38
17 1764.80 4 NE 0 60.0 10.0 0.40 0 754 .4 0 0.45 0 41
18 1764.80 5 S 0 66.0 10.0 0.40 0 756.0 0 0.40 20 51
19 1764.72 6 SW 0 61.0 10.0 0.40 0 756.3 0 0.40 20 48
20 1764.69 0 - 0 58.0 10.0 0.30 0 756.7 0 0.40 20 43
21 1764.62 4 SW 0.29 56.0 10.0 0.30 0 757.3 0.06 0.40 20 42
22 1764.57 5 S 0.19 58.0 9.6 0.35 0 756.3 0.06 0.40 20 53
23 1764.52 0 - 0.03 62.0 9.5 0.30 0 755.5 0 0.40 25 62
24 1764.44 6 NE 0 64.5 10.0 0.30 0 755.5 0 0.40 75 77
25 1764.17 3 S Q0 62.5 10.0 0.35 0 756.7 0 0.40 75 81
26 1763.96 ] - 0 58.5 10.0 0.60 0 757.1 0 0.50 75 71
27 1763.75 0 - 0.04 60.0 10.0 0.58 0 757.7 0 0.50 75 80
28 1763.54 1 NE 0 57.0 10.0 : 0.60 0 758.5 0 0.50 75 77
29 1763.31 2 S 0 56.5 10.0 0.55 0 759.7 0 0.45 75 73
30 1763.23 5 NE 0 58.0 10.0 0.50 0 758.6 0 0.40 35 71
31

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF JULY, 1977. -

South Fork Tolt Reservoir Regulating Basin

Date| Elev., Wind Wind Precip., Avg. Water Max. Valve #15, |Elev., Precip., Max. Valve #25 Total

ft Vel., Dir. in,. Air Temp., Turb., % Open ft in,. Turb., % Open  Flow,
mph Temp., ©C NTU NTU MGD
F

1 1762.90 2 N 0 64.0 10.0 0.50 0 758.6 O 0.50 75 84
2 1762.73 7 S 0.56 52.5 9.5 0.55 0 759.0 0.24 0.45 35 80
3 1762.62 10 NE 0.41 52.0 9.5 0.57 0 760.2 0.06 0.50 15 54
4 1762.56 0 - 0.40 50.0 9.5 0.55 0 759.3  0.42 0.45 15 50
5 1762.54 0 - 0.60 51.5 9.5 0.55 0 758.4 0.63 0.45 15 48
6 1762.53 6 N 0.12 52.5 9.5 0.55 0 759.1 0.02 0.45 20 44
7 1762.43 6 N 0 57.0 9.5 0.55 0 757.6 O 0.45 20 40
8 1762.,32 0 - 0 61.5 11.0 0.55 0 759.3 O 0.45 20 50
9 1762.,22 2 S 0.03 59.5 11.0 0.50 0 759.2 0 0.40 20 52
10 1762.10 4 SW 0 57.0 11.0 0.40 0 759.3 0 0.40 20 47
11 1761.96 O - 0.04 56.5 11.0 0.50 0 758.9 0.05 0.40 20 51
12 1761.87 3 SW 0.42 54,0 11.0 0.40 0 759.8 0.27 0.54 20 41
13 1761.88 O - 0.16 56,5 11.0 0.40 0 758.3 0.11 0.40 0 31
14 1761.85 3 S 0 54.0 10.0 0.40 0 758.8 © 0.40 20 32
15 1761.71 4 NE 0 59.5 10.0 0.40 0 759.2 0 0.45 20 40
16 1761.59 2 S 0 60.5 11.0 0.40 0 759.6 O 0.40 20 46
17 1761.54 2 S 0.30 59.0 11.0 0.40 0 760.4 0.03 0.40 20 37
18 1761.53 4 NE 6.07 52.0 10.0 0.40 0 759.3 0 0.40 10 31
19 1761.49 6 NE 0 57.0 10.0 0.40 0 757.9 0 0.40 15 43
20 1761.34 3 NE 0 60.0 10.5 0.45 0 758.6 0 0.40 35 55
21 1761.15 O - 0 63.5 11.0 0.42 0 759.1 0 0.40 30 62
22 1761.06 2 NE 0 61.0 11.0 0.45 0 759.8 0 0.45 15 57
23 1760.82 2 N 0 65.0 11.0 0.40 0 759.3 0 0.40 35 66
24 1760.61 4 NE 0 69.0 11.0 0.40 0 759.1 0 0.40 35 65
25 1760.42 3 S 0 68.0 11.0 0.40 0 758.8 O 0.20 35 71
26 1760.21 4 S 0 65.5 11.0 0.55 0 758.9 0 0.20 35 70
27 1760.01 O - 0 60.5 11.0 0.40 0 759.7 0 0.20 35 58
28 1759.79 3 N 0.12 66.0 11,0 0.40 0 758.5 0.04 0.20 35 70
29 1759.57 2 S 0.03 59.5 11.0 0.40 0 758.0 0.02 0.20 45 81
30 1759.35 5 S 0 62.0 11.0 0.40 0 757.4 0 0.20 45 80
31 1759.12 5 NE 0 68.5 11.0 0.30 0 756.8 O 0.20 45 84

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 {(CONTINUED) MONTH OF AUGUST, 1977.

South Fork Tolt Reservoir Regulating Basin
Date| Elev., Wind Wind Precip., Avg. Water Max. Valve #15, | Elev., Precip., Max. Valve #25 Total
ft Vel., Dir. in, Air Temp., Turb.,, Z Open ft in, Turb., % Open Flow,
mph Temp., °C  NTU NTU MGD

OoF

1 1758.89 7 NE 0 72.0 11.5 0.40 0 756.0 0 0.20 45 83
2 1758.62 5 N 0 72.0 11.5 0.40 0 756.1 0 0.20 75 84
3 1758.37 3 N 0 72,5 12.0 0.40 0 756.1 0 0.20 75 83
4 1758.09 0 - 0 72.5 12.0 0.40 0 756.2 0 0.20 75 83
5 1757.84 0 - 0 70.0 12,0 0.40 0 756.3 0 0.20 75 83
6 1757.59 2 NE 0 71.0 12.0 0.40 0 756.4 0 0.20 75 84
7 1757.30 6 NE 0 72.0 12.0 0.30 0 756.5 0 0.20 75 84
8§ 1757.02 4 N 0 72.0 12.0 0.40 0 756.5 0 0.20 75 84
9 1756.74 5 NE 0 68.0 12.0 0.40 0 756.6 0 0.20 75 85
10 1756.45 6 NE 0 70.0 12.0 0.40 0 756.9 0 0.20 75 84
11 1756.18 6 NE 0 70.5 12.0 0.40 0 756.6 0 0.20 75 84
12 1755.91 5 NE 0 72.0 12.5 0.40 0 756.6 0 0.20 75 84
13 1755.62 6 NE 0 71.0 12.5 0.40 0 756.9 0 0.20 75 83
14 1755.37 2 NE 0 73.5 12.0 0.42 0 756.6 0 0.20 75 88
15 1755.07 0 - 0 69.5 12.5 0.40 0 756.7 0 0.20 75 84
16 1754.78 3 NE 0 71.5 12.5 0.40 0 756.7 0 0.20 75 85
17 1754.51 6 NE 0 75.0 12,5 0.40 0 756.7 0 0.20 75 85
18 1754.23 0 - 0 60.0 12.5 0.40 0 756.8 0 0.20 75 84
19 1753.93 0 - 0 68.0 12.5 0.40 0 756.9 0 0.20 75 83
20 1753.65 0 - 0 62.5 12.0 0.40 0 757.1 0 0.20 75 84
21 1753.36 2 S 0.02 63.5 12,0 0.40 0 1 757.2 0 0.40 75 83
22 1753.06 3 SE 0.10 54.5 12.0 0.40 0 758.1 0.03 0.40 75 80
23 1752.80 0 - 0.11 56.5 12.0 0.45 0 758.7 0.15 0.40 75 79
24 1752.70 0 - 1.67 54.5 12.0 0.45 0 759.5 1.71 0.40 75 78
25 1752.,71 7 Sw 0.94 54.0 12.0 0.40 0 759.2 1.19 0.40 35 71
26 1752.83 2 S 0.50 51.0 12.0 0.45 0 760.5 0.71 0.40 35 59
27 1753.03 0 - 0.18 52,0 12.0 0.45 0 757.6 0.25 0.40 0 34
28 1753.20 12 N 0.09 55.0 12.0 0.45 0 754.,5 0.19 0.45 0 35
29 1753.42 6 S 0.32 53.5 12,0 0.40 0 754.6 0.17 0.40 15 33
30 1753.72 0 - 0.78 49.5 12.0 0.40 0 756,6 0.83 0.40 35 37
31 1753.85 0 - 0.05 51.5 12.0 0.40 0 759.2 0.03 0.50 35 34

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF SEPTEMBER, 1977.

A South Fork Tolt Reservoir Regulating Basin
Date| Elev,, Wind Wind Precip., Avg. Water Max. Valve #15,| Elev., Precip., Max. Valve #25 Total
ft Vel,, Dir. in. Air Temp., Turb., % Open ft in. Turb., % Open  Flow,
mph Temp., ©C NTU NTU MGD
OF
1 1753.84 4 NE 0 55.5 - 0.40 0 760.4 O 0.45 25 37
2 1753.92 O - 0 58.0 - 0.40 0 757.1 0 0.45 0 37
3 1754.12 0O - 0.46 52.0 - 0.35 0 754.1  0.39 0.45 0 36
4 1754.32 2 S 0.46 61.0 - 0.40 0 754.4  0.55 0.45 15 35
5 1754.61 2 S 0.10 61.0 - 0.40 0 754.8 0.05 0.45 15 32
6 1754.68 3 N 0 59.0 - 0.40 0 754.7 O 0.45 15 35
7 1754.69 6 NE 0 59.0 - 0.40 0 754,9 O 0.45 15 38
8 1754.71 O - 0.35 50.5 - 0.45 0 755.5 0.29 0.45 15 35
9 1754.68 2 NE 0 53.5 13.0 0.45 0 756.0 0 0.45 15 37
10 1754.63 1 NE 0 51.5 13.0 0.45 0 756.5 O 0.45 15 38
11 1754.54 4 N 0 55.0 12.0 0.45 0 756.9 0 0.45 15 37
12 1754.45 4 N 0 62.0 14,0 0.45 0 757.3 O 0.50 15 36
13 1754.33 4 N 0 65.0 14.0 0.50 0 757.6 0 0.50 15 39
14 1754.29 4 SW 0.02 64.0 14.0 0.50 0 756.5 0.03 0.50 15 38
15 1754.14 0 - 0.40 55.5 14.0 0.50 0 757.6 0.02 0.50 35 37
16 1753.95 O - 0.03 52.0 13.0 0.50 0 760.3 0,02 0.50 35 34
17 1753.84 0 - 0.02 52.5 13,0 0.45 0 759.9 O 0.45 15 34
18 1753.83 8 E 0.01 55.5 13.0 0.50 0 758.0 0.03 0.50 0 31
19 1753.82 O - 0.06 52,0 13.0 0.45 0 755.0 0.04 0.45 0 31
20 1753.81 12 S 0.72 50.5 13.0 0.50 0 755.7 0.72 0.50 35 30
21 1753.92 O - 1.0 47.0 13.0 0.50 0 756.4 1.50 0.50 15 27
22 1754.03 4 N 0.08 48,0 13.0 0.60 0 756.7 0.06 0.60 15 33
23 1754.04 14 NE 0.16 50.5 13.0 0.60 0 757.4  0.18 0.60 15 30
24 1754.10 6 S 0.62 46.0 13.0 0.55 0 758.5 0.52 0.60 15 26
25 1754.30 12 E 0.24 48,0 13.0 0.60 0 759.4  0.09 0.60 15 24
26 1754.36 3 N 0.13 46.5 13.0 0.60 0 760.1  0.11 0.60 15 24
27 1754.44 9 NE 0 52.5 13.0 0.60 0 758.3 O 0.60 0 27
28 1754.45 O - 0.20 52.0 13.5 0.55 0 758.6 0,08 0.50 10 27
29 1754.46 4 W 0.64 53.5 13.0 0.60 0 758.6  0.43 0.50 15 24
30 1754.54 O - 0.62 47.0 13.0 0.60 0 758.6  0.48 0.50 15 24
31

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF OCTOBER, 1977.

South Fork Tolt Reservoir ' Regulating Basin
Date| Elev., Wind Wind Precip., Avg. Water Max. Valve #15 | Elev., Precip., Max. Valve #25 Total
ft Vel., Dir. in. Air Temp., Turb., % Open ft in. Turb., %Z Open Flow,
mph Temp., °C  KTU NTU MGD

OF

1 1754.60 6 N 0 48.0 13.0 0.60 0 756.2 0 0.50 0 34
2 1754.66 3 NE 0 50.0 13.0 0.60 0 752.6 0 0.50 0 42
3 1754.65 6 NE 0 47.5 12.5 0.60 0 751.7 0 0.50 15 47
4 1754.51 18 NE 0 50.0 13.0 0.60 0 751.6 0 0.60 35 58
5 1754.30 26 NE 0 47.5 13.0 0.60 0 752.2 0 0.50 35 61
6 1754.10 14 NE 0 55.0 13.0 0.50 0 752.7 0 0.50 35 66
7 1753.94 2 SW 0.33 49.0 12.5 0.60 0 753.9 0.20 0.50 35 59
8 1753.75 6 S 0 51.5 13.0 0.60 0 751.8 0 0.50 35 54
9 1753.62 2 S 0.29 45,0 12.0 0.60 0 755.2 0.20 0.50 35 65
10 1753.50 20 NE 0.03 45,0 12,0 0.60 0 756.0 0,02 0.50 35 59
11 1753.30 25 NE 0 47.0 12.0 0.60 0 756.2 0 0.50 35 64
12 1753.10 17 NE 0 63.5 12.0 0.60 0 756.8 0 0.50 35 64
13 1753.01 0 - 0.72 53.0 12,0 0.60 0 757.3 0.51 0.50 35 61
14 1752.88 4 NE 0 52.5 12.0 0.60 0 757.8 0 0.50 35 64
15 1752.68 18 NE 0 53.5 12.0 0.70 0 758.2 0 0.60 35 64
16 1752.51 4 N 0.36 53.0 12,0 0.70 0 758.5 0.24 0.60 35 57
17 1752.33 6 NE 0 52.5 12.0 0.60 0 758.9 0 0.60 35 74
18 1752.13 17 NE 0 52.0 12.0 0.60 0 758.7 0 0.60 35 70
19 1751.92 0 - 0.02 52,0 12.0 0.60 0 758.8 0.03 0.50 35 71
20 1751.73 6 N 0 44,5 12,0 0.60 0 758.2 0 0.50 35 " 69
21 1751.51 12 NE 0.05 51.0 11.5 0.60 0 757.2 0.04 0.50 35 78
22 1751.30 22 NE 0 49.5 12.0 0.60 0 756.7 0 0.50 35 72
23 1751.09 15 SW 0.36 50.5 12.0 0.70 0 757.2 0.20 0.50 35 75
24 1750.90 15 NE 0.03 46.0 11.5 0.65 0 755.2 0 0.50 35 77
25 1750.96 5 NE 0.90 49.5 11.5 0.75 0 755.4 0.73 0.60 60 78
26 1751.16 2 SW 0.65 47.0 11.0 0.70 0 756.5 0.35 0.60 60 67
27 1751.20 38 NE 0 46.0 11.0 0.80 0 757.0 0 0.60 60 77
28 1751.07 12 NE 0 48.0 11.0 0.75 0 757.4 0 0.60 60 79
29 1750.98 8 NE 0.57 48,0 11.0 0.70 0 758.6  0.41 0.60 60 71
30 1750.90 14 S 0.86 45.0 11.0 0.80 0 759.6 0.45 0.60 60 72
31 1751.25 0 - 0.09  41.0 10.5 0.80 0 760.1 0.05  0.70 60 73

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF NOVEMBER, 1977.

South Fork Tolt Reservoir Regulating Basin

Date| Elev.,, Wind Wind Precip., Avg. Water Max. Valve #15, | Elev.,, Precip., Max. Valve #25 Total

ft Vel.,, Dir, in Air Temp., Turb,, % Open ft in. Turb., % Open Flow,

mph Tgmp” °¢ NTU NTU MGD

F

1 1751.40 26 SW 0.32 44.0 10,0 0.80 0 760.0 0.41 0.70 35 68
2 1753.00 7 SW 0.42 46,5 10,0 0.95 0 757.2  0.42 0.70 15 70
3 1753.37 15 NE 0.03 39.0 10.0 1.40 0 757.0 0.04 0.70 15 54
4 1753.39 36 NE 0.05 39.0 9.5 1.20 0 759.9 0.07 0.70 35 29
5 1753.27 22 NE 0.14 40,5 9.0 1.50 0 760.9 0.11 0.80 35 25
6 1753.23 5 NE 0.26 40.5 9.0 1.40 0 760.9 0.31 0.90 35 26
7 1753.45 O - 0.95 38.0 9.0 1.40 0 760.7 0.62 0.90 35 25
8 1753.75 7 NE 0.14 36.5 9.0 1.40 0 758.7 0.04 1.00 0 28
9 1754,00 27 NE 0.18 34,5 8.5 1.40 0 756.4 0.15 1.00 0 24
10 1754.80 4 SW 0.63 44.0 8.5 1.40 0 759.3 0.48 1.00 35 26
11 1755.44 20 NE 0.17 49.0 8.5 2,00 30 760.2 0.15 1.00 15 25
12 1755.50 5 NE 0.36 46.0 8.5 1.80 30 760.3  0.25 1.00 15 26
13 1757.14 0 SE 0.48 43,5 8.5 1.90 30 760.2  0.24 1.05 15 26
14 1755.5 12 SW 0.38 40.5 8.5 1.70 30 760.1  0.27 1.10 15 28
15 1755.70 9 S 0.41 39.0 8.5 1.20 30 760.1  0.34 1.00 15 27
16 1755.63 1 S 0.40 38.0 8.5 1.20 40 760.2 0.43 1.00 15 26
17 1755.63 0 - 0.05 34.5 8.0 1.20 40 760.2 0.04 0.95 15 26
18 1755.11 11 NE 0.27 30.5 7.5 1.20 50 760.2 0.07 0.95 15 25
19 1754.52 6 NE 0 29.0 7.0 1.20 50 760.3 0 0.90 15 25
20 1753.89 35 NE ] 28.0 7.0 1.20 50 760.3 0 0.90 15 25
21 1753.17 34 NE 0 19.5 6.0 1.50 50 760.1 0 0.90 15 27
22 1752.55 30 NE 0 18.5 5.5 1.80 50 758.8 0 0.90 0 30
23 1751.88 9 NE 0.03 20.0 5.5 1.70 50 755.0 0.40 0.90 0 32
24 1751.25 7 SW 0.65 41,5 5.5 1.60 50 755.0 0.47 0.90 15 35
25 1750.62 26 NE 0.53 42,5 5.5 1.60 50 756.0 0.36 0.90 15 27
26 1753.45 8 NE 2.10 45,5 5.5 3.50 50 757.1  1.45 1.20 15 71
27 1753.96 16 N 0.39 40.0 5.5 2.00 50 758.2 0.20 1.10 15 26
28 1754.42 6 SW 0.59 41.0 5.0 1.80 50 759.0 0.15 1.40 15 25
29 1755.11 3 SW 0.86 42.0 4,5 1.80 50 760.0 0.34 1.40 15 27
30 1755.14 12 NE 0 39.5 5.0 1.60 70 758.0 0 1.30 0 26

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF DECEMBER, 1977.

B South Fork Tolt Reservoir Regulating Basin
Date| Elev., Wind Wind Precip. Avg. Water Max. Valve #15,| Elev.,, Precip. Max. Valve #25 Total
ft Vel., Dir. in. Air Temp., Turb.,, % Open ft in. Turb., Z Open Flow,
mph Temp., ©°C NTU NTU MGD

OF

1 1754.65 9 SW 0.70 37.5 4.5 2,20 70 755.9 0.54 1.00 0 26
2 1758.43 30 SW 2.00 47.0 4,5 3,80 0 755.8  0.77 1.00 15 27
3 1758.57 30 SW 0.28 45.5 5.0 3.20 0 756.8 0.11 1.40 15 22
4 1758.10 6 S 0.46 37.0 5.0 3.60 0 757.9 0.61 1.30 15 20
5 1757.77 6 NE 0.27 35.0 4.5 3.90 0 758.9  0.24 1.30 15 19
6 1757.40 10 S 0.60 37.5 4.5 4.60 0 758.1  0.46 1.50 0 20
7 1757.70 2 S 0.32 35.0 4,5 4,80 0 756.3 0.14 1.90 0 19
8 1757.69 15 NW 0.08 34.0 4,0 5.00 0 754.5 0.10 1.80 0 20
9 1757.46 12 SE 0.12 33.5 4,0 5,00 0 752.7 0.09 1.60 0 18
10 1756.62 4 Sw 0.67 36.5 4.0 4.90 75 751.5 0.42 2.00 15 19
11 1758.12 12 NE 1.47 44,5 4.0 4,50 0 752.0 1.29 2.00 0 20
12 1758.63 21 SW 1.28 48.0 4.4 4,60 0 750.0 0.76 2.10 0 19
13 1758.18 3 SW 0.50 43.5 4.0  4.40 0 753.1 0.38 2.80 35 20
14 1758.35 20 NE 1.01 44,0 4.5 4,20 0 756,9 0.71 3.60 35 18
15 1758.12 10 SwW 0.51 43,0 4,5 4.00 0 759.0 0.42 3.40 35 28
16 1757.90 3 NE 1.60 38.5 4,0 4.00 0 758.9 1.52 4,00 35 59
17 1757.52 2 SW 0.03 39.0 4,0 3.16 0 758.9 0.02 4,90 35 68
18 1757.30 4 NE 0.24 33.5 4.0 3.50 0 759.1 0.21 3.80 35 58
19 1757.14 O - 0.22 33.5 4,0 3.60 0 759.5 0.07 3.90 35 62
20 1755.92 54 NE 0 29.0 3.5 5,20 100 758.5 O 4.00 35 69
21 1754.46 52 NE 0 39.0 3.5 5.80 100 758.9 0 2.30 35 63
22 1753.07 15 NE 0 38.0 3.5 4.60 100 755.0 O 4,00 0 61
23 1751.74 4 NE 0 36.0 3.5 4,20 100 750.1 O 4,20 0 64
24 1750.24 O - 0.10 38.0 3.0  3.90 100 748.5 0.09 4,50 35 57
25 1748.,23 2 NE 0.22 36.5 3.0 3.00 100 748.0 0.11 4.20 35 59
26 1748.45 34 NE 0 36.0 3.0  3.40 0 751.0 O 4.00 35 56
27 1748.15 38 NE 0 29.0 3.0 3.40 0 751.8 0 3.90 35 57
28 1748.84 42 NE 0 33.0 2,5 3.60 0 752.8 0 3.90 35 51
29 1747.67 11 NE 0.42 35.0 2.5 3.40 0 754.5 0.34 3.80 35 46
30 1747.60 O - 0.28 34.0 2.5 3.40 0 756.2  0.07 3.80 35 47
31 1747.57 30 NE 0 30.5 2.5 3,00 0 758.1 0 3.70 20 37

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF JANUARY, 1978.

South Fork Tolt ReServoir Regulating Basin
Date Elev., Wind Wind Precip., Avg. Water Max. Valve #15/| Elev.,, Precip., Max. Valve #25 Total
ft Vel. Dir. in, Air  Temp. Turb., % Open ft in. Turb., % Open  Flow,
mph Temp., ©C NTU NTU MGD
OF

1 1747.46 38 NE 0] 24,5 2,0 6.0 0 759.9 0 3.7 20 27
2 1746.48 37 NE 0 27.5 1.5 4.0 0 758.0 O 3.5 0 23
3 1747.50 6 NE 1.10 25,0 1.5 4.0 0 755.4 0.78 3.5 0 27
4 1748.,12 15 NW 1.10 41.5 3.0 3.8 0 755.9 0.53 3.5 15 28
5 1749.36 12 SE 0.70 43.0 2.0 3.8 0 756.8 0.40 3.5 15 28
6 1749.,68 7 NW 0.73 39.0 2.0 3.5 50 756.9  0.43 3.7 15 27
7 1749.20 24 NE 0.22 41,5 1.5 3.0 50 758.8 0.30 3.7 15 25
8 1748.85 29 NE 0.97 38.0 1.5 3.2 50 759.7 1.16 3.6 15 25
9 1749.47 45 SE 0.08 40.5 3.0 3.2 0 760.1  0.05 3.6 15 24
10 1749.72 4 SE 0.10 42,0 2.0 2.9 0 758.3 0.08 3.6 0 26
11 1749.90 O - 0.08 41.5 2,0 2.8 0 755.9 0.03 3.5 0 25
12 1749.55 6 NE 0.18 36.5 2.0 3.5 50 753.8 0.19 3.4 0 25
13 1748.88 42 NE 0.26 40.0 2.0 3.4 50 754.1  0.13 3.3 15 26
14 1748.51 46 NE 0.35 40.0 2.0 3.6 20 757.0  0.08 3.3 35 26
15 1748.29 19 NE 0.04 43.5 2.0 3.5 20 760,0 O 3.2 35 25
16 1748.24 30 NE 0 41,0 2.0 3.6 20 758.0 O 3.2 0 24
17 1748.14 6 NE 0.02 41.0 2.0 3.4 0 758,0 0.02 3.2 15 26
18 1748.04 18 NE 0.05 40.0 2.0 3.2 0 758.7 0.04 3.2 15 26
19 1747.91 14 NE 0.02 43.0 2,0 3.1 0 759.5 0.02 3.1 15 24
20 1747.78 6 NE 0.07 44,0 2.0 3.2 0 760.1  0.02 2.5 15 27
21 1747.80 2 N 0.70 41.5 2.5 3.0 0 758.0 0.56 2.5 0 25
22 1748,03 7 SW 0.40 39.0 2.5 3.0 0 755.9  0.26 2.5 0 25
23 1748.09 4 NE 0.20 36,0 2.0 3.0 0 756.1 0.16 2,5 15 24
24 1748,05 4 NE 0 34,0 2.0 2.5 0 757.4 0 2.4 20 26
25 1747.99 6 NE 0.02 40.0 2.0 2.4 0 759.0 0.02 2.2 15 25
26 1748.24 6 NE 1.46 36.0 - - 0 757.3 1,22 2,2 0 23
27 1748.36 4 NE 0.19 36.0 2,0 2.2 0 757.2 0.22 2.1 15 23
28 1748.38 11 NE 0.01 38.5 2.0 2.2 0 758.4 0.03 2.4 20 28
29 1748.,37 O - 0.20 37.0 2.0 2.2 0 759.9 0.05 2.0 20 31
30 1748.36 26 NE 0 38.0 2.0 2.2 0 760.5 0 2.1 20 25
31 1748.32 22 NE 0.04 35.0 2.0 2.2 0 760.2  0.05 2.1 15 26
tle Water Department pipeline patrolman and are not official.

Note: All readings were taken by the Seat
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APPENDIX B-2 (CONTINUED) MONTH OF FEBRUARY, 1978,

South Fork Tolt Reservoir Regulating Basin
Date| Elev., Wind Wind Precip., Avg. Water Max. Valve #15,{ Elev., Precip., Max. Valve #25, Total
ft Vel., Dir. in. Air  Temp., Turb., % Open | ft in. Turb.,, % Open Flow,
mph Temp., ©C NTU NTU MGD
OoF
1 1748.45 26 NE 0.26 35.0 2.0 2.0 0 758.1 0.26 2.0 0 27
2 1748.63 6 SW 0.86 35.0 2.0 2.0 0 756.1 0.48 2.2 0 24
3 1749.,00 6 SW 0.70 41.0 2,0 2.4 0 757.0 0.39 2.7 15 22
4 1749.49 38 NE 0.04 42.5 2.0 2.4 0 757.7 0.02 2.6 20 25
5 1749.73 39 NE 0.02 52.5 2,0 2.4 0 758.3 0 2.5 20 26
6 1750.07 10 NE 0.60 46.0 2.0 2.4 0 759.1 0.46 2.5 15 25
7 1750.32 22 NE 0.05 44.0 2.0 2.2 20 759.5 0.02 2.5 15 28
8 1750.26 10 NE 0.68 43.0 2.0 2.4 30 760.4 0.42 2.6 15 22
9 1750.90 6 NE 0.42 40.5 2.0 2.6 50 757.7 0.36 2.4 0 25
10 1749.35 4 NE 0.23 37.0 3.0 2.5 50 755.6 0.04 2.4 0 26
11 1749.60 0 - 0.07 36.0 3.0 2.4 0 756.4 0.02 2.4 15 25
12 1748.93 46 NE 0 33.5 2.5 2.4 15 757.4 0 2.3 15 24
13 1748.73 22 NE 0.04 35.5 3.0 2.3 15 758.0 0 2.2 15 24
14 1748.52 12 NE 0 40.0 3.0 2.4 15 758.8 0 2.4 15 27
15 1748.34 0 - 0.26 37.0 3.0 2.2 15 758.7 0.28 2.3 15 25
16 1748.17 6 NE 0.03 37.0 3.0 2.1 15 760.3 0 2.3 15 24
17 1748.13 8 NE 0 39.0 3.0 2.0 3 758.2 0.03 2.3 0 24
18 1748.15 4 S 0.20 39.0 2.5 2.0 0 756.0 0.17 2.2 0 24
19 1748.17 4 N 0.38 40.5 2.5 1.8 0 757 .2 0.24 2.1 15 23
20 1748.19 14 NE 0 49,0 3.0 1.7 0 758.4 0 2.2 15 23
21 1748.19 3 NE 0 50.0 3.0 1.6 0 759.3 0 2.2 15 24
22 1748.20 4 NE 0.01 47.0 3.0 1.6 0 759.9 0.01 2.0 15 29
23 1748.37 0 - 0.31 49.0 4.0 1.6 0 758.8 0.18 1.9 0 19
24 1748.69 22 NE 0.12 42,0 4,0 1.6 0 757.0 0.11 1.9 0 17
25 1748.77 21 NE 0.18 39.5 3.0 1.6 0 757.0 0.17 1.7 15 31
26 1748.81 0 - 0.42 41.0 3.0 1.6 0 758.0 0.29 1.7 15 28
27 1748.84 4 NE 0 35.0 3.0 1.5 0 759.0 0 1.7 15 23
28 1748.90 12 SW 0.47 35.0 3.0 1.5 0 759.9 0.18 1.8 15 25
29
30
31

Note: All readings were taken by’ the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF MARCH, 1978.

South Fork Tolt Reservoir Regulating Basin
Date| Elev.,, Wind Wind Precip., Avg. Water Max. Valve #15, | Elev., Precip., Max. Valve #25 Total
ft Vel.,, Dir. in, Air Temp., Turb. 7 Open ft in. Turb., % Open Flow,
mph Temp., °C  NTU NTU MGD
oF

1 1748.90 12 NE 0.23 34.0 3.0 1.40 0 760.3 0.18 1.80 15 24
2 1748.,95 30 NE 0 35.5 3.0 1.40 0 758.2 0 1.80 0 24
3 1748.93 26 NE 0 35.0 3.0 1.60 0 758.5 0 1.80 15 24
4 1748.87 28 NE 0.08 35.5 2.8 1.60 0 759.6 0.07 1.80 15 24
5 1748.80 0 - 0 41.5 2.8 1.60 0 760.2 0 1.70 15 26
6 1748.74 8 NE 0 39.0 3.0 1.40 0 760.3 0 1.70 15 24
7 1748.84 16 NE 0.44 44,5 3.0 1.40 0 758.3 0.42 1.70 0 25
8 1749.13 6 NE 0.56 42.5 3.0 1.50 0 756.2 0.36 1.50 15 22
9 1749.22 4 sW 0.04 46,0 3.0 1.40 0 757.2 0.08 1.50 15 24
10 1749.25 4 NE 0 40.0 3.0 1.40 0 758.2 0 1.40 15 24
11 1749.25 0 - 0.11 44,5 3.2 1.40 0 759.3 0.05 1.00 15 23
12 1749.28 0 - 0.30 39.0 3.2 1.40 0 760.2 0.28 1.60 15 23
13 1749.29 14 SW 0.10 38.0 3.0 1.30 0 760.4 0.12 1.80 15 23
14 1749.42 0 - 0.74 37.0 3.0 1.20 0 758.0 0.49 1.70 0 25
15 1749.48 4 NE 0 37.0 3.0 1.00 0 758.9 0 1.70 15 26
16 1749.47 12 NE 0 42.0 5.0 1.20 0 759.7 0 0.17 15 26
17 1749.47 6 NE 0 47.0 3.0 1.20 0 759.6 0 1.60: 15 31
18 1749.47 9 NE 0 51.5 4.0 1.20 0 759.8 0 1.50 15 41
19 1749.50 3 NE 0 53.5 4.0 1.40 0 760.2 0 1.50 15 25
20 1749.53 4 NE 0 41.0 4,0 1.40 0 760,2 0 1.50 15 28
21 1749.65 4 NE 0 51.0 5.0 1.40 0 757.4 0 1.40 15 32
22 1748.68 6 NE 0 53.0 5.0 1.40 0 758.0 0 1.40 15 23
23 1749.74 8 NE 0.04 52.0 5.0 1.30 0 759.6 0.05 1.40 15 20
24 1750.17 4 SW 1.21 43.5 5.0 1.40 0 760.2 0.66 1.40 0 31
25 1750.83 3 S 0.77 44,5 5.0 1.40 0 758.1 0.58 1.40 0 24
26 1751.79 0 - 0.87 44,5 5.0 1.20 0 758.1 0.84 1.40 15 25
27 1752.56 8 SwW 0.08 43.5 5.0 1.40 0 758.9 0.05 1.40 15 27
28 1752.53 4 NE 0.29 47.0 5.0 1.30 0 759.6 0.33 1.30 15 26
29 1752.92 6 NE 0.15 44,0 5.0 1.30 0 758,2 0.14 1.30 15 24
30 1753.12 0 - 0.02 50.0 5.0 1.20 0 758.9 0.07 1.30 15 25
31 1753.40 14 NE 0.47 39.5 5.0 1.30 0 759.6 0.20 1.30 15 25

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF APRIL, 1978.

South Fork Tolt Reservoir Regulating Basin
Date| Elev., Wind Wind Precip., Avg. Water Max., Valve #15, | Elev., Precip. Max. Valve #25 Total
ft Vel., Dir. in. Air Temp., Turb. % Open ft in. Turb., 7% Open Flow,
mph Temp.,, °C NTU NTU MGD
OF

1 1753.53 2 S 0.05 49.0 5.5 1.20 0 760,2 0.05 1.3 15 28
2 1753.75 2 N 0.36 40,5 5.5 1.20 0 758.1 0.16 1.2 0 25
3 1754.01 6 NE 0.42 41.0 5.0 1.20 0 755.9 0.25 1.2 15 23
4 1755.11 3 NE 0.30 45,0 6.0 1.40 0 756.6 0.22 1.2 15 25
5 1754.28 8 SW 0.66 37.0 6.0 1.40 0 757.5 0.42 1.2 15 24
6 1754.40 8 NE 0.09 39.0 5.0 1.30 0 758.4 0,09 1.2 15 25
7 1754.47 4 NE 0 44.0 5.0 1.20 0 758.5 0 1.2 15 30
8 1754.52 2 E 0.03 48.0 6.0 1.20 0 757.2 0.03 1.2 15 50
9 1754.55 4 NE 0 45,0 6.0 1.20 0 755.8 0 1.2 25 54
10 1754.53 8 NE 0 51.0 6.0 1.20 0 755.8 0 1.1 25 53
11 1754.52 6 SW 0.51 52.0 6.0 1.20 0 756.4 0.44 1.1 35 58
12 1754.49 3 NE 0 42.5 6.0 1.10 0 756.0 0 1.0 35 64
13 1754.43 3 NE 0 48.0 6.0 1.10 0 755.0 0 1.0 35 78
14 1754.35 6 NE 0.05 43,0 6.0 1.10 0 754.3 0.05 1.0 45 79
15 1754.22 0 - 0.23 43,5 6.0 1.10 0 755.2 ° 0,22 0.90 75 79
16 1754.,11 0O - 0.68 44,5 6,0 1.10 0 756.1 0.56 0.90 75 75
17 1754.05 6 NE 0.63 35.0 6.0 1.10 0 757.0 0.49 0.90 75 73
18 1753.97 6 NE 0.27 42.5 6.0 1.00 0 757.8 0.25 0.90 75 78
19 1753.93 0 - 0.20 46,5 6,5 1.00 0 758.7 0.42 0.80 75 75
20 1753.98 6 NE 0.64 44,0 6.0 1,00 0 759.5 0.52 0.80 75 78
21 1754.02 3 NE 0.23 41,0 6.0 1.00 0 758.7 0.16 0.80 35 77
22 1754.10 4 E 0.36 40.5 6.0 1.00 0 759.4 0.23 0.80 35 71
23 1754.44 4 E 0.76 39.0 6.0 0.90 0 755.6 0.60 0.75 0 53
24 1754.54 22 NE 0 47.0 7.0 1.00 0 758.4 0 0.60 35 33
25 1754.56 3 'NE 0 53.0 7.5 1.00 0 760.7 O 0.50 0 29
26 1754.84 4 NE 0.12 57.0 7.5 0.90 0 758.4 0.08 0.50 15 25
27 1755.12 3 Sw 0.98 47.0 7.0 0.90 0 759.6 0.83 0.50 15 22
28 1755.55 =~ Calm 0.13 45.0 7.0 0.80 0 758.3 0.10 0.50 0 22
29 1755.84 2 S 0.02 41.5 7.0 0.70 0 756.0 0.09 0.80 0 25
30 1755.92 2 W 0 49,0 7.0 0.70 0 757.0 0 0.80 15 21

31

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF MAY, 1978.

South Fork Tolt Reservoir Regulating Basin

Date Elev., Wind Wind Precip. Avg. Water Max. Valve #15, | Elev.. Precip., Max. Valve #25 Total

ft Vel. Dir. in. Air  Temp. Turb., % Open ft in. Turb., 7% Open Flow,

mph Temp., ©°C NTU NTU MGD

OF

1 1755.98 - Calm O 48.0 7.0 0.70 0 757.7 O 0.80 15 25
2 1756.,00 - Calm 0.05 48.0 7.0 0.80 0 758.8 0.01 0.70 15 29
3 1756.04 3 Sw 0.29 41.0 7.0 0.70 0 760.1 0.31 0.65 0 28
4 1756.24 0 - 0.43 40.0 7.0 0.60 0 757.9 0.39 0.65 15 25
5 1756.30 - Calm 0.10 41.0 7.0 0.70 0 758.6 0,19 0.60 15 26
6 1756.32 6 E 0 47.5 7.0  0.35 0 759.4 O 0.60 15 25
7 1756.32 4 NE 0 51.5 7.5 0.30 0 760.0 O 0.60 15 - 27
8 1756.32 8 NE 0 54.0 8.0 0.60 0 760.1 O 0.60 0 31
9 1756.43 - Calm O 57.0 8.0 0.60 0 757.4 0 0.60 15 32
10 1756.50 3 SW 0.31 45.0 7.0 0.60 0 758.3  0.28 0.60 15 27
11 1756.76 12 SW 1.06 50.0 7.0 0,60 0 759.3  0.49 0.50 15 25
12 1757.05 3 SW 0.08 46.5 7.0 0.60 0 760.0  0.03 0.50 0 27
13 1757.32 8 N 0.32 51.5 8.0 0.70 0 757.9 0.26 0.50 0 27
14 1757.70 12 NE 0.71 46,5 8.0 0.60 0 758.8 0.33 0.50 15 23
15 1758.12 - Calm 0.62 45.0 7.0 0.60 0 759.7 0.42 0.50 15 23
16 1758.55 5 SW 0.73 44,0 7.0 0.60 0 760.2 0.36 0.50 0 27
17 1759.04 6 SW 0.52 45.0 7.0 0.60 0 757.7 0.16 0.45 0 26
18 1759.38 6 NE 0.03 48,0 7.0 0.60 0 755.3  0.03 0.45 15 30
19 1759.50 10 NE 0 58.0 8.0 0.60 0 757.2 0 0.45 25 30
20 1759.62 12 E 0 65.0 8.5 0.60 0 757.9 0 0.40 15 32
21 1759.73 10 SW 0 62.5 9.0 0.60 0 757.8 0 0.40 15 35
22 1759.83 6 SW 0.10 48.0 8.0 0.60 0 758.4 0.01 0.40 15 29
23 1759.89 - Calm 0.33 44,0 8.0 0.55 0 758.8 0.32 0.45 15 29
24 1759.89 3 NE 0 49.0 8.0 0.60 0 759.2 0 0.45 15 28
25 1759.87 4 SwW 0 49.0 8.0 0.60 0 759.3 0 0.40 15 31
26 1759.86 3 NE 0.14 50.5 8.0 0.55 0 759.7 0.04 0.40 15 30
27 1759.92 2 E 0.33 50.5 8.0 0.50 0 757.0 0.29 0.40 0 33
28 1760.20 2 S 0.44 47.5 8.0 0.60 0 757.9 0,21 0,40 15 27
29 1760.37 3 SW 0.55 45.0 8.0 0.55 0 759.0 0.26 0.40 15 21
30 1760.47 8 NE 0 47.0 8.0 0.55 0 759.6 O 0.40 15 27
31 1760.48 6 NE 0 54.0 8.0 0.55 0 759.9 0 0,40 15 32

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF JUNE, 1978.

South Fork Tolt Reservoir Regulating Basin
Datel Elev., Wind Wind Precip., Avg. Water Max. Valve #15,| Elev., Precip., Max. Valve #25 Total
ft Vel., Dir. in, Air Temp., Turb., % Open ft in, Turb., % Open  Flow,
mph Temp., °C NTU NTU MGD
OF
1 1760.48 8 NE 0 60.0 9.0 0.55 0 759.9 O 0.40 0 36
2 1760.59 10 NE 0 67.5 9.0 0.55 0 757.2 O 0.40 25 47
3 1760.57 4 NE 0 81.0 10.0 0.50 0 757.2 0 0.40 25 55
4 1760.57 6 NE 0 72.0 10.0 0.50 0 756.4 O 0.40 25 53
5 1760.56 8 NE 0 72,5 10.0 0.55 0 755.7 0 0.40 35 69
6 1760.49 8 NE 0 69.0 10.0 0.55 0 756.0 0 0.40 75 77
7 1760.33 3 NE 0 66.0 10.0 0.55 0 756.8 0 0.35 75 76
8 1760.15 O - 0 51.0 9.0 0.55 0 758.7 0 0.35 75 64
9 1760.06 14 SW 0 60.0 9.0 0.55 0 760.2  0.36 0.35 0 53
10 1760.16 O - 0.11 50.5 9.0 0.50 0 757.3 0.02 0.30 0 37
11 1760.17 10 NE 0.11 51.0 9.0 0.50 0 758.8 0.09 0.30 15 33
12 1760.15 8 7] 4] 58.0 9.0 0.55 0 757.9 O 0.30 25 32
13 1760.13 O - 0.43 54.0 9.0 0.55 0 759.5 0.40 0.50 15 37
14 1760.18 4 NE 0.23 52.0 9.0 0.55 0 760.0  0.22 0.50 0 31
15 1760.33 4 sw 0.23 54.0 9.0 0.55 0 757.2  0.43 0.50 20 33
16 1760.53 - Calm (.34 50.0 9.0 0.55 0 757.8 0.11 0.50 20 36
17 1760.53 2 NE 0 51.5 9.0 0.50 0 758.5 O 0.45 20 42
18 1760.57 O - 0 60.5 9.5 0,50 0 758.9 O 0.45 20 37
19 1760.54 - Calm O 60.0 9.0 0,55 0 758.9 0 0.40 20 45
20 1760.49 6 NE 0 62.0 0.0 0.55 0 757.7 O 0.40 30 60
21 1760.34 O - 0 65.0 9.0 0.55 0 758.0 O 0.40 70 60
22 1760.17 6 SW 0 59,0 9.0 0.50 0 760.3 O 0.40 0 65
23 1760.13 4 Sw 0 58.0 9.0 0.50 0 758.4 0 0.40 15 49
24 1760.03 O - 0 61.0 9.5 0.55 0 757.6 0O 0.40 20 56
25 1759.94 9 - 0.29 55.5 9.0 0.50 0 757.1  0.1l4 0.40 20 56
26 1759.86 4 NE 0.03 53.0 9.0 0.50 0 757.0 0.02 0.40 20 50
27 1759.75 10 NE 0 63.0 9.0 0.50 0 755.5 0 0.40 35 60
28 1759.56 8 NE 0 72.5 9.5 0.50 0 755.5 O 0.40 75 76
29 1759.37 0 - 0 72.0 10.0 0.50 0 755.6 O 0.40 75 81
30 1759.22 3 Sw 0.54 55.0 9.5 0.50 0 757.6 0,32 0.40 35 70
31

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF JULY, 1978.

South Fork Tolt Reservoir Regulating Basin
Date| Elev., Wind Wind Precip., Avg. Water Max. Valve #15| Elev.,, Precip., Max. Valve #25 Total
ft Vel, Dir. in. Air Temp., Turb., % Open ft in. Turb., % Open Flow,
mph Temp., ©C NTU NTU MGD
OF
1 1759.03 3 S 0 63.5 9.5 0.25 0 758.5 0 0.35 75 68
2 1758.90 0 - 1.39 65.0 9.0 0.30 0 759.6 0.79 0.35 75 69
3 1758.84 5 SW 0.17 54,0 9.0 0.50 0 760.7 0.06 0.40 0 53
4 1758.89 6 SW 0.45 51.5 9.0 0.50 0 757.7 0.18 0.50 15 33
5 1758.90 3 Sw 0.12 49.5 9.0 0.50 0 757.3 0.06 0.50 15 38
6 1758.87 6 NE 0 56.0 9.0 0.50 0 757.7 0 0.45 20 37
7 1758.78 - Calm 0 62.5 9.5 0.50 0 756.6 0 0.50 20 56
8 1758.64 2 S 0 62.5 9.5 0.50 0 758.2 0 0.45 35 66
9 1758.48 0 - 0.02 54.0 9.5 0.50 0 757.3 0 0.45 35 54
10 1758.33 15 S 0.15 52,5 9.0 0.65 0 759.5 0.22 0.50 35 49
11 1758.31 3 SwW 0.21 52.5 9.0 0.65 0 758.3 0.08 0.50 0 27
12 1758.27 4 NE 0.03 51.0 9.0 0.65 0 758.3 0.01 0.50 15 30
13 1758.20 8 NE 0 47.0 9.5 0.65 0 757.7 0 0.50 15 39
14 1758.03 11 NE 0 70.5 10.0 0.60 0 757.3 0 0.50 35 62
15 1757.83 2 N 0 71.0 10.0 0.50 0 757.5 0 0.40 35 71
16 1757.66 2 SW 0.27 62.5 10.0 0.50 0 759.2 0.26 0.40 35 56
17 1757.65 3 S 0.62 51.0 9.0 0.60 0 760.3 0.56 0.45 30 34
18 1757.65 0 - 0.02 54.5 9.0 0.60 0 759.4 0.01 0.40 15 32
19 1757.63 3 NE 0 55.5 10.0 0.60 0 757.4 0 0.40 0 25
20 1757.57 4 NE 0 60.0 10.0 0.60 0 758.3 0 0.40 35 51
21 1757.33 9 NE 0 62.0 10.0 0.60 0 758.3 0 0.50 35 59
22 1757.10 8 NE 0 66.0 10.0 0.40 0 759.0 0 0.40 75 74
23 1756.86 12 NE 0 80.0 11.0 0.40 0 758.8 0 0.40 75 75
24 1756.62 0 - 0 70.0 10.0 0.60 0 758.8 0 0.40 75 92
25 1756.37 9 NE 0 70.5 10.5 0.60 0 759.9 0 0.40 75 74
26 1756.16 9 NE 0 74,0 10.0 0.60 0 759.0 0O 0.40 35 74
27 1756.08 -~ Calm 0.98 66.0 10.0 0.65 0 760.3 0.89 0.40 35 62
28 1756.06 2 S 0 61.0 10.0 0.60 0 757.2 0 0.40 0 38
29 1755.95 6 NE 0 62.0 10.0 0.40 0 757.4 0 0.40 20 35
30 1755.76 9 NE 0 69.0 11.0 0.40 0 757.9 0 0.40 35 46
31 1755.55 0 - 0 67.0 10.0 0.60 0 757.5 0 0.40 35 67

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF AUGUST, 1978,

South Fork Tolt Reservoir T Regulating Basin
Date| Elev.,, Wind Wind Precip., Avg. Water Max. Valve #15 | Elev., Precip. Max. Valve #25 Total
ft Vel.,, Dir. in, Air Temp. Turb,, % Open ft in. Turb., % Open Flow,
mph Temp., ©C NTU NTU MGD

OF

1 1755.32 0 - 0 62.0 10.0 0.60 0 758.2 0 0.40 35 57
2 1755.12 o - 0 61.5 10.0 0.60 0 759.4 0 0.40 35 56
3 1754.95 O - 0 64.0 10.0 0.60 0 759.3 O 0.40 20 49
4 1754.77 O - 0 67.0 11.0 0.65 0 758.1 O 0.40 20 61
5 1754.60 5 NE 0 63.5 10.5 0.40 0 757.1 O 0.40 20 59
6 1754.40 6 NE 0 61.5 10.5 0.40 0 755.7 O 0.40 30 64
7 1754.22 4 NE 0 71.0 11.0 0.60 0 756.2 0 0.50 30 67
8 1753.95 12 NE 0 73.0 11.0 0.65 0 754.6 O 0.50 75 79
9 1753.67 5 NE 0 75.5 11.0 0.65 0 754.0 O 0.50 75 92
10 1753.37 O - 0 71.0 11.0 0.70 0 754.1 0 0.50 75 92
11 1753.09 2 NW 0.50 70.5 11.0 0.70 0 756.8 0.01 0.50 75 60
12 1752.90 O - 0.60 56.5 10.5 0.40 0 758.8 0.35 0.50 30 51
13 1752.74 4 SW 0.24 59.0 11.0 0.40 0 760.0 0.20 0.50 20 42
14 1752,59 2 SW 0.03 60.0 11.0 0.75 0 759.2 0.02 0.50 20 49
15 1752.72 8 SW 1.30 53.5 11.0 0.75 0 758.8 1.06 0.60 20 63
16 1753.28 10 SW 0.71 54.0 11.0 0.90 0 759.9 0.63 0.50 20 41
17 1753.66 3 SW 0.12 54.0 11.0 0.85 0 758.3 0.05 0.50 0 25
18 - 1753,70 © - 0.04 56.0 11.0 0.85 0 758.5 0,01 0.60 20 36
19 1753.74 0 - 0.56 55.5 1.0 2.00 0 759.6  0.53 0.60 20 36
20 1753.81 O - 0.02 51.5 11.0 0.50 0 760.0 0.03 0.60 0 40
21 1753.84 O - 0.06 57.5 11.0 0.70 0 758.7 0.03 0.60 15 43
22 1753.83 3 SwW 0 59.0 11.0 0.70 0 758.5 O 0.50 15 42
23 1753.78 12 NE 0.06 59.0 11.0 0.65 0 757.8 0.03 0.50 15 43
24 1753.72 11 NE 0.14 59.0 11.0 0.70 0 757.1 0,12 0.50 15 48
25 1753.65 5 NE 0.22 55.0 12.0 0.65 0 758.5 0,11 0.50 25 39
26 1753.57 4 NE 0.31 57.0 11.6 0.40 0 760.2 0.29 0.50 15 37
27 1753.51 8 NE 0 60.5 11.0 0.40 0 760.3 0 0.50 0 33
28 1753.51 4 NE 0.04 62.0 11.0 0.65 0 758.1 0,03 0.50 0 20
29 1753.51 8 NE 0 53.0 12.5 0.70 0 754,9 0 0.50 0 35
30 1753.44 O - 0 73.0 13.0 0.70 0 754.6 O 0.50 20 45
31 1753.33 2 SE 0.59 63.5 12.0 0.70 0 755.5 0.12 0.40 30 50

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official.
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APPENDIX B-2 (CONTINUED) MONTH OF SEPTEMBER, 1978.

South Fork Tolt Reservoir Regulating Basin

Date| Elev., Wind Wind Precip., Avg. Water Max. Valve #15| Elev.,, Precip., Max. Valve #25, Total

ft Vel,, Dir. in. Air Temp.,, Turb,, % Open ft in. Turb., % Open  Flow,

mph Temp., ©C NTU NTU MGD

OF
1 1753.39 4 NW 0.90 57.0 13.0 0.75 0 758.1 0.77 0.40 30 40
2 1754.00 O - 0.93 56.5 12.5 0.40 0 759.8 0.72 0.40 15 26
3 1754.22 4 NE 0.13 56.5 12.0 0.50 0 760,2 0.07 0.40 0 26
4 1754.42 12 NE 0.28 56.5 12.0 .70 0 758.1 0.29 0.40 0 24
5 1754.56 4 S 0.50 52,0 12.0 0.70 0 758.9  0.45 0.50 15 27
6 1754.68 2 S 1.36 49.0 12.0 0.07 0 758.7 0.41 0.40 15 28
7 1754.76 0 - 0.13 51.5 12.0 0.70 0 758.3 0.05 0.40 15 34
8 1754.79 8 NE 0.05 50.5 12.0 0.75 0 757.5 0.03 0.40 15 47
9 1754.80 10 NE 0.24 50.5 13.5 0.60 0 758.4 0.23 0.40 25 44
10 1754.83 4 SW 0.75 55.0 12.0 0.60 0 759.4 0.52 0.40 25 50
11' 1755.01 0 - 0.59 54.0 13.0 0.80 0 760.1 0.43 0.50 25 42
12 1755.22 2 N 0.06 54,0 13.0 0.75 0 756.6 0.03 0.50 0 45
13 1755.25 0 - 0.01 55.5 13.0 0.75 0 757.1 0.02 0.40 20 43
14 1755.23 3 N 0 51.5 13.0 0.75 0 758.9 0 0.40 20 32
15 1755.24 0 - 1.10 51.5 12.0 0.70 0 760.4 0.95 0.40 20 28
16 1755.39 5 SW 0.10 50.0 12.0 0.95 0 760.1 0.17 0.40 15 40
17 1755.64 0 - 0.66 51.0 12.0 0.85 0 760.3 0.57 0.40 15 28
18 1755.73 2 W 0.21 44,0 12.0 0.75 0 760.1 0.08 0.50 15 26
19 1755.83 8 NE 0 48.0 12.0 0,70 0 760.1 0 0.50 15 31
20 1755.87 10 N 0 . 50,5 12,0 0.70 0 760.3 0 0.40 15 43
21 1755.98 8 S 0.59 46.0 12.0 0.65 0 757.9 0.27 0.40 0 30
22 1756.18 6 SW 0.67 43,0 12.0 0.70 0 759.2 0.46 0.40 20 31
23 1757.75 8 NE 1.95 51.0 12.0 1.50 0 760.4 1.67 0.40 20 32
24 1757.89 6 NE 0.30 54,0 12.0 0.60 0 760.4 0.19 0.60 20 29
25 1757.56 12 NE 0 59.5 12,0 1.00 0 760.2 0 0.70 20 37
26 1757.23 8 NE 0 65.5 12.0 1.00 0 760.5 0 0.70 35 39
27 1757.00 4 SW 0.20 62,0 12.0 1.00 0 760.5 0.18 0.70 35 38
28 1756.37 9 E 0.08 58.0 12.0 1.00 50 760.3 0.06 0.70 15 31
29 1755.56 5 NE 0.03 54.0 12,0 1.00 50 759.9 0.02 0.60 15 34
30 1754.,72 4 S 0.01 62.0 13.0 0.90 50 760,2 0.05 0.60 15 33
31

Note: All readings were taken by the Seattle Water Department pipeline patrolman and are not official,



APPENDIX B-3

SUMMARY OF INFORMATION ON GRANULAR MEDIA FILTERS

Pages 45 through 48 contain information supplied by the manufacturers on
the granular media filters. The graphs on pages 49 through 56 present

filter efficiency information for various medias as a function of filter
loading rate.
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A DHVISION OF THE YAULMAN COMPANY

,415 E Paces Ferry Road NE

Uniform Dual Media
TEST FILTER BED RECOMMENDATION

P C Box 17047 Atianta Georgre 30305

404 '262-3491

FOR: __Greg Kirmeyer
Seattle Water Department

1509 South Spokane Street

SHIPPED TO: _____John Marshall .
__.__Seattle Water Department

2700 Airport Way South

Seattle, Washington 98144

Seattle, Washington

The following recommendations are made with the best information available at the time. Specific applications
may result in various solids loading and filtration characteristics which may necessitate a change in filter bed. For
this reason, we request the individual responsible for conducting filtration tests provide periodic data to The Tur-
bitrol Company for complete evaluation. Based on subsequent test analysis and resuits Turbitrol engineers may
recommend changes in filter media bed design or gradation.

Based on the information supplied to Turbitro! the intended filter bed will be utilized for the following test filter

description:

Surface area .11 sq. fr.  Avg. rate of flow é’ GPM/fr2
Depth top of filter bottom to backwash Max rate of flow GPM/ft2
overflow ft. in. Allowable headloss 8 .
Filter Bottom

Application: ___Asbestos Removal

The following loadings are expected:

Turbidity 71 NTU Particle Size microns
Suspended Solids mg/l Phosphate mg/|
BOD mg/| Other

The following effluent quality is desired: .1 to .06

Based upon previous experience in this application or similar applications, the following media bed is recommended

for initial testing:
Turbitrol UDM Bed

Turbikol No.

Turbisand No.

Support Gravel

Support Gravel

Support Gravel

Support Gravel
Support Gravel

Our recommended backwash rate for the above bed is

if any questions arise, do not hesitate to contact The Turbitrol Company for information.

9545
9500 20
4500 10

- X

- X

- X

- X

- X e a———

,

45

17.5 GPM/f12 at 239,

inches
inches
Inches
Inches
Inches
tnches
Inches
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Uniform Dual Media
SCREEN ANALYSIS
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Uniform Dual Media
SCREEN ANALYSIS
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MIXED MEDIA INFORMATION

FURNISHED BY NEPTUNE-MICROFLOC

Coal MS-4
Specific Gravity: Not less than 1.55
Uniformity Coefficient <1.7
Effective Size 1.0 - 1.1

Sand MS-6 MS-18

Specific Gravity: 2.6 + 0.05 2.6 + 0.05
Uniformity Coefficient <1.8 1.4
Effective Size 0.42 - 0.55 0,42 - 0.52

Garnet MS-21

Specific Gravity: Not less than 3.8
Effective Size 0.18 - 0.32

Support High Density Media MS-22

Specific Gravity: Not less than 3.8
Effective Size 1.4 - 2.5
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APPENDIX B-4

MICROGRAPHS OF ASBESTOS FIBERS

Figure B4-1l. Amphibole fiber in raw water.

(magnification 31,500x)
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Figure B4-2. Electron diffraction dot pattern.
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Figure B4-3. Amphibole fiber in raw water.

(magnification 30,450x)

3.18.77..2067  (nK) LK 2026 FE
0X10408  0.38 KEV 110 SEC
A48 M HSs 108V A

Figure B4-4. X-ray analysis of anthophyllite fiber.
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Figure B4-5. Electron diffraction dot pattern for chrysotile fiber.

Figure B4-6. Two chrysotile fibers and a possible amphibole.

(magnification 31,500x)

60



Figure B4-7. Chrysotile fiber in raw water.

(magnification 34,000x)

g &
g -

Figure B4-8. Bundle of chrysotile fibers in raw water.

(magnification 34,000x)
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Figure B4-9. Amphibole fiber in raw water.

(magnification 28,350x)

Figure B4-~10. Chrysotile fiber in raw water.

(magnification 28,350x)
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Figure B4-11. Bundle of chrysotile fibers in finished water.

(magnification 28,300x)

63



Raw Water Turbidity = 1.4

Raw Water Particle Count = 4575

APPENDIX B-5

PARTICLE COUNT DATA

Run #3

Finished Water

Hour Into Run Turbidity Particle Count Amphibole Chrysotile
(NTU) (#/ml) fibers/liter | fibers/liter
[ 0.10 43"
8 0,10 146 0.04 (10°) 0.09(10°)
10 0.4 2126
12 2.0 11077
14 2.5 13432
Run #4c
Raw Water Turbidity = 1.4
Raw Water Particle Count = 2926
Finished Water . ]
Hour Into Run Turbidity Particle Count Amphibole Chrysotile
(NTU) (#/ml) fibers/liter fibers/liter
0 0.5 39
1 0.13 186
2 0.10 11
3 0.10 7
4 0.10 21
5 0.10 15 0.05(10°) 0.09(106)
6 0.10 11
7 0.10 21
8 0.10 33
9 0.10 949
10 0.10 39
11 0.10 32
12 0.60 232
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Raw Water Turbidity = 1.4

Raw Water Particle Count = 1262

Run #5c

Finished Water , .
Hour Into Run Turbidity Particle Count Amphibole Chrysotile
{NTU) (#/ml) fibers/liter fibers/liter
0 0.25 3078
1 0.12 27
2 0.08 24
3 0.07 23
4 0.06 26
5 0.08 51 <0.01(106) 0.15(10°)
6 0.08 312
7 0.08 65
8 0.08 30
9 0.08 17
10 0.08 1l
11 0.35 414
12 0.45 692
Run #6d4
Raw Water Turbidity = 1.25
Raw Water Particle Count = 2441
Finished Water . .
Hour Into Run Turbidity ! Particle Count Amphibole Chrysotile
(NTU) (#/ml) fibers/liter fibers/liter
0 0.95 218
1 0.08 72
2 0.08 32
3 0.07 42
4 0.07 34 0.05(109) 0.15(10°)
5 0.07 79
6 0.06 30
7 0.06 801
8 0.07 147
9 0.07 26
10 0.15 80
11 0.10 150
12 0.10 252
13 0.13 39
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Run #11

Raw Water Turbidity = 1.15
Raw Water Particle Count = 2438

Finished Water , ,
Hour Into Run Turbidity ~ Particle Count Amphibole Chrysotile
{NTU) i (#/ml) fibers/liter | fibers/liter
0 1.6 ) 271
1 0.83 i 128
2 0.45 44 —
3 0.33 30
4 0.31 36
5 0.28 18 I
6 0.28 73 0.42(106) 1.64(106)
7 0.26 21
8 0.26 21
9 0.24 101
10 0.20 260
11 0.18 16
12 ' 0.24 48
13 0.24 23
14 0.24 16
15 0.24 48
16 0.19 83
17 0.18 100
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Run #1l2d

Raw Water Turbidity = 1.0
Raw Water Particle Count = 177

Finished Water

Hour Into Run Turbidity Particle Count Amphibole Chrysotile
(NTU) (#/ml) fibers/liter | fibers/liter
0 0.95 40
1 0.10 20
2 0.098 9.7
3 0.095 11
4 0.095 23
5 0.094 29
6 0.09 6
7 0.09 20 0.01(10°) 0.13(10°)
8 0.08 14
9 0.08 40
10 0.08 160
11 0.08 15
12 0.08 40
13 0.08 22
14 0.08 43
15 0.08 46
16 0.08 21
17 0.08 382
18 0.08 53
19 0.09 196
20 0.09 366
21 0.11 331
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Raw Water Turbidity = 0.70

Raw Water Particle Count = 216

Run #21

Finished Water

Hour Into Run Turbidity Particle Count Amphibole Chrysotile
(NTU) (#/ml) fibers/liter | fibers/liter
i 0 0.13 10
1 0.072 10
2 0.065 16 0.01(109) 0.16(10%)
3 0,060 38
4 0.059 15
5 0.059 75
6 0.060 4 0.01(106) 0.16(10%)
7 0.34 22 0.72(109) 12.25(106)
8 0.060 7 <0.01(106) 0.19(106)
9 0.065 16
10 0.063 31
11 0.070 33
12 0.059 8 <0.01 (106) 0.09(105)
13 0.062 17
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Run #24

Raw Water Turbidity = 0.60
Raw Water Particle Count = 107

Finished Water . .
Hour Into Run Turbidity Particle Count Anphibole Chrysotile
(NTU) ; (#/ml) fibers/liter | fibers/liter
0 0.098 ; 10
1 0.071 5 11
2 0.065 9
3 0.065 10
4 0.071 4
5 0.070 4
6 0.085 18 0.04 (10°) 0.34(10%)
7 0.36 35 0.6 (106) | 6.2 (100)
8 0.41 40
9 0.08 26
10 0.072 20
11 0.062 15
12 0.060 21
13 0.062 18 0.04(1095) 0.13(1006)
14 0.058 16
15 0.060 22
16 0.091 36
17 0.059 21
18 0.059 12
19 0.059 10 ]
20 0.06 40
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APPENDIX B-6
FILTER RUN PILOT TESTING AT HIGH RAW WATER TURBIDITIES

I. SUMMARY

Pilot tests were conducted to determine if direct filtration techniques
could effectively treat water with abnormally high raw water turbidities,
These tests indicated that such techniques could produce an acceptable
quality finished water when raw water turbidity was less than approximately
20 NTU.

IT. INTRODUCTION

Purpose

The purposes of this phase of the asbestos removal study were to
determine (1) if the process flow schematic consisting of a static mixer,
a flocculation chamber and a granular media filter could effectively remove
abnormally high raw water turbidities; (2) what practical upper limit of
raw water turbidity could be removed; and (3) which of the test medias was
most effective under the stressed conditions.

Goals

To effectively remove asbestos particles from the raw water, the filtra-
tion process had to remove turbidity down to levels which were < 0.1 NTU.
Since turbid water conditions are normally short term phenomena—}esulting
from landslides or flooding, the turbidity goal in the finished water was
changed. Rather than attempting to produce a finished water turbidity of
< 0.1 NTU, the desired goal was increased to 0.5 NTU, which is still well
below the maximum contaminant level of 1.0 NTU set forth by the National
Interim Primary Drinking Water Regulations. This less stringent goal was
justifiable during emergencies since it would be more important to produce
a safe water by today's standards rather than removing all asbestos particles
from the water.

Methods and Equipment

To achieve the high turbidities, soil from the banks of the South Fork
Tolt Reservoir was gathered and mixed with raw Tolt water. The slurry was
allowed to settle to remove heavy suspended material and the supernatant was
decanted into another container for feeding into the pilot plant. Equipment
limitations prohibited the investigator from injecting the slurry at a point
upstream of the static mixer and consequently it was fed directly into the
head end of the flocculation chamber. Raw water turbidities between 5 and
34 NTU were achieved using these methods.
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III. RESULTS

General

Data frpm filter runs conducted at the abnormally high raw water tur-
bidities is presented in Table B6-1 and plots of headloss and turbidity vs.
time are contained in Figures B6-1 through B6-21.

Water Quality

The data indicate that direct filtration techniques using a static mixer,
a flocculation chamber and a granular media filter can significantly reduce
excessive turbidity present in the raw water. Using 10 mg/l of alum, lime for
" pH control and a nonionic polymer as a filter aid, direct filtration methods
reduced raw water turbidities of 20 NTU down to < 0.5 NTU. Raw water tur-
bidities > 20 NTU could be reduced but finished waters exceeded 0.5 NTU after
filtration. It is likely that chemical feed rates could be adjusted to
effectively remove raw water turbidities that are 20 NTU but such an evalua-
tion was beyond the scope of this study.

Water Production

Most of the filter runs were conducted at a moderate filter loading rate
of about 4 gpm/ft2. Normally, as the raw water turbidities increased, both
the length of the filter run and the filter efficiency decreased., Utilizing
direct filtration techniques at these high raw water turbidities was not
expected to be a very efficient method of operation but the tests demon-
strated that an acceptable quality finished water could be produced for
short periods of time at moderate loading rates. The coarse coal dual media
generally produced more water per filter run than either dual media with
fine coal or the mixed media filter.

Iv. CONCLUSIONS

Treatment techniques similar to those which remove asbestos fibers from
Tolt water can be used to reduce abnormally high raw water turbidities (20
NTU) down to < 0.5 NTU in the finished water. Direct filtration techniques
are inefficient under such raw water conditions but can produce potable water
for a short period of time until the turbidity recedes. Dual media with
coarse coal was the most effective filter media.

71



L

TABLE B6-1.

DETAILED DATA ON FILTER RUNS AT HIGH RAW WATER TURBIDITIES

Plant

Filter

Finished Water

A Net Water Raw Water
Run Flow Loading # of Hours| # of Hours UFRV Produced Turbidity |Temp.
No. gpm gpm/ft2 | <0.5 NTU to 10' |gal/ft2/run| gal/ft2/24 hrs NTU e Process pH

Raw Te2 7.2
RM 7.0 7.6
Floc 7.0 7.0

150 16.00 4.00 7 7 1680 4869 4.0 - 13 Finished 7.0 7.0

©.D

RM 6.6
Floc 6.4

151 8.8 2.20 8 8 924 2469 5.0 8.5 |Finished 6.5

151MM 0.43 3.94 7 12 1655 4785 5.0 SAME |AS RUN #151+4-——

151FC 0.46 4,15 7 10 1743 5077 5.0 SAME{AS RUN #151---

151CC 0.45 4,07 10 10 2442 5234 5.0 SAME |AS RUN #1514--—
Raw 6.5
RM 6.6
Floc 6.6

154 16.00 4.00 10 10 2400 5136 6,0 9,0 |Finished 6.6

AQQMM 0.44 4,00 10 15 2400 5136 6.0 9.0 |SAME AS RUN|#154

154FC 0.43 3.92 10 12 2352 5024 6.0 SAME|AS RUN #154+-=

154ccC 0.44 3.96 12 13 2851 5184 6.0 SAME| AS RUN #154+4--
Raw 6.5
RM 6.6
Floc 6.6

159 16.00 4.00 8 8 1920 4980 5.0 10.5 |Finished 6.6
Raw 6.6
RM 6.6
Floc 6.6

160 16.00 4.00 7 7 1680 4869 14 - 34 13 iFinished l6.8 |

{continued)




€L

TABLE B6-1 (CONTINUED)

Finished Water

Plant Filter Net Waterx Raw Water !
Run Flow Loading # of Hours| # of Hours UFRV Produced Turbidity Temp.;
No. gpm. gpm/ft2 <0.5 NTU 8' to 10'|gal/ft2/run| gal/ft2/24 hrs NTU Oc ¢ Process PH
160MM Q.43 3.89 9 10 2101 4913 SAME AS RU& #160 ———
i
160FC 0.43 3.92 9 10 2117 4955 SAME AS RUN #160
160CC 0.43 3.88 9 10 2095 4899 SAME AS RUN #160
RAW 6.6
RM 6.6
FLOC 6.8
162 16.00 4.00 0 2 0 0 5 - 34 13 FINISHED 6.6
Avg,= 0.53
162MM [Max.= 0.56 4.83 1 4 290 416 18 - 34 SAME |AS RUN #1624-~~
Avg.= 0.53 h
162FC |Max.= 0.56 4.16 0 2 0 18 -~ 34 SAME |AS RUN #162+4=w=~
Avg.= 0.44
162CC|Max.= 0.56 3.99 3 5 718 3667 18 - 34 SAME [AS RUN #1624=-~-—
: RAW 6.7
RM 6.8
FLOC 6.6
163 16.00 4.00 1 2 240 0 18 - 34 [13.1 |FINISHED 6.7
|
i
Avg.= 0.48 |
163MM|Max.= 0.56 4.33 4 4 1039 4646 SAME AS R LR S et Rt
Avg.= (.38
163FC|Max.= 0.56 3.43 3 3 617 2928 SAME AS RU& #163
Avg.= 0.56
1l63CcC|Max.= 0.45 4.13 5 5 1239 46920 SAME AS Rl #163
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Figure B6~11.
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APPENDIX B-7

SLUDGE SETTLEABILITY TESTING

I. INTRODUCTION

To assess the settling characteristics of the solids present in the
backwash wastewater, sludge settling tests were conducted. Backwash waste-
water was discharged into a settling basin where the solids would settle
and accumulate. The clear supernatent was periodically drawn off and
discharged to the Noxrth Fork Tolt River. Near the end of the pilot testing
phase; the solids, which had been accumulating for about one year, were
collected in a 55-gallon drum and transported to the Water Quality Laboratory.
Settling tests were initially performed using a small, 2-liter, graduated
cylinder and subsequently using a larger 6-inch diameter settling column.
The column was equipped with a stirring mechanism that rotated at 1 RPM to
facilitate movement of the water up through the solids. Various concentra-
tions of sludge were prepared and added to the graduated cylinder or column.
The downward velocity of the liquid-solids interface was measured at various
time intervals. From this data, batch settling curves were prepared and
were used to estimate the minimum surface area of the clarifier-thickener.

II. RESULTS

The results of the settling tests are listed in the tables below and
are illustrated in Figures B7-1 through B7-4. Review of this information
indicates that the solids generated during the filter backwashing process
can be thickened to a concentration of 2-3% by gravity thickening methods.
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TABLE B7-1. SETTLING INFORMATION USING THE GRADUATED CYLINDER

Sludge Interface Settling Solids
Concentration Velocity Flux
Sample (mg/1) In./Min. Ft./Day (1b/Ft2-day)

1 175 16-7/8"/5 408 4.5
2 245 16-7/8"/5 504 7.7
3 825 i6"/4 480 24.7
4 2970 12.5"/7 216 40.0
5 3760 9"/6 180 42,2
6 6500 3"/7 51,6 20.9
7 11,000 2"/19 12 8.2
8 31,000 1/4"/20 1.2 2.3

TABLE B7-2. SETTLING INFORMATION USING THE 6-INCH DIAMETER COLUMN

Sludge Interface Settling Solids
Concentration Velocity Flux
Sample {(mg/1) In. or Ft./Min.  Ft./Day (1b/Ft2-day)
1 450 5'9.5"/16 520 15
2 650 5'/15 480 19
3 740 4'8.5"/18 380 18
4 1,000 3'4"/15 320 20
5 2,000 3'7.5"/16 330 41
6 2,400 4'3"/11 560%* 84
7 7,600 6"/10 72 34
8 8,600 7.5"/27 33 17.7
9 11,000 8.5"/40 26 17.8
10 13,000 4.5"/30 18 15
11 20,000 2"/30 8 9.9
12 29,000 1"/80 1.5 2.7

*Does not seem to fit the rest of the data.
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APPENDIX B-8

DETAILED DOCUMENTATION OF COST INFORMATION

TABLE B8-1. OPERATIONAL COSTS

A. LABOR
1. Operators.
3 shifts/day = 1095 shifts/yr
Assume 1.33 men/shift x 1095 - 1456 shifts/yr
Assume 5 x 52 = 260 shifts/yr/man

1456
260

6 @ (18,000 + 50% O.H.)

= 5,6 men assume 6 men

2. Chief Operator/Chemist.
2 men @ (22,000 + 50% 0O.H.)

3. Maintenance and Sludge.

4 men @ (18,000 + 50% O.H.)

B. CHEMICAL USAGE (-ANNUAL) AND COST

1. Alum, 5000 ppd = 926 gpd
365 x 5000 _
5000 = 912 T/yr @ s$100/T
365 x 926 = 338,000 gal/yr
2. Lime, 5150 ppd
365 x 5150
202 2 o0 o 57/T
5000 940 T/yr @ $57/
3. Polymer - Cationic, 1000 ppd
365 x 1000 = 365,000 lbs/yr @ $.70/1b
Polymer - Anionic, 50 ppd
365 x 50 = 18,250 lbs/yr @ $.70/1b
(continued)
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$162,000

66,000

108,000

Cost/Yr

91,200

53,600

255,500

12,800

$336,000



TABLE B8-1 (CONTINUED)

OPERATIONAL COSTS

102

$/Weight Cost/Yr
4. Sodium Silicate, 2000 ppd
365 x 2000
2000 = 365 T/yr @ $330/T 120,400
5. Sodium Bicarbonate, 3760 ppd
365 % 3760 _ 686 w/yr e $230/T 157,800
2000
6. Chlorine, 750 ppd
365 x 750
2EE2 2 . 7 7,000
5000 137 T/Vyr @ $270/T 37,
7. Fluoride, 1 ppm 500 1lbs/day @ $84/T 38,700
91 T/yr
$767,000
POWER
HP Kw Use KWH/Yr
Motors Flocculators 20 67 10% 58,700
Blowers 30 22 .4 hr/day 150
Backwash 250 136 1.3 hr/day 490
Service water 15 11 50% 48,200
Washwater recovery 30 22 100% 192,700
Sludge pumps 20 7 25% 30,600
Chemical feeders 25 19 50% 83,200
334 414,000
Misc. & Lighting 104 50% 455,000
Total 438 = 869,000 KWH/Yr
72,400 KWH/Mo
Monthly Charge
Demand $ 6.00
KW @ 1.,00/KW over 10 KW 428,00
(438 - 10) x 1
Enexrgy
4000 KWH @ $.026/KWH 104.00
(72,500 ~ 4000) @ 0.02 1370.00
Total $1908.00/Mo = $22,900/Yx
(continued)



TABLE B8-1 (CONTINUED) OPERATIONAL COSTS

D. MAINTENANCE AND REPAIRS

3%/Y¥r x initial cost of major equipment

2.87
. .
{ } 6
.03 x (1.87 + .58 + 1.68)10

4

equip., + I & C + EICC

TOTAL OPERATIONAL COST/YR

$86,100

$1,212,000
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TABLE B8~2. BACKGROUND INFORMATION FOR CONSTRUCTION COSTS.

Division/Division,Division Division|Division Division Division;Division:Division Division|Division Divisionq Division|Division;Division |Division All
2 3 4 5 6 7 8 : 9 10 11 12 ! 13 14 15 16 Divisiors]
Facility Sitework | Concrete Not Metals | Wood. & T.herm. & Dz?ors & EFinishes . Special-] Equip~ | Furnish- Special Conveying Mechan- | Electri- Total
Used ‘Plastics Moist Prot| Windows ! . _ties ment ings Constr. Syst. ical cal
j: § *
. i ) !
General [L,828,500 190,700 19,100 ! 10,700 ;18,100 4,084,700 6,151,800
| ;
| i
Landscaping 145,200 ‘ 145,204
Control 28,500 63,600 - 1 ! ‘I
Building ' 3, 2,100 2,600 9,200 13,300 1,200 5,000 ‘ 75,000 700 104,200 305,400
! . ; ' "
Filter : : ! i
1,516,300 188,400 - 16,700 ; 54,000 24,200 86,000 499,500 27,0001 679,100 3,091,20d
Comp lex h ) : ) :
o ———— b ‘ !
Chemical ! :
Complex 503,700 145,600 6,500 ( 21,400 19,500 62,800 300 | 323,700 : 6,000 200,900? 1,290,400
1 i : H
Floccula~ | 266,800 41,700 - 8,000 | 21,600 1,400 | 5,300 16 '
tion Basins . ’ . ) ’ ' ’ 5,000 11,500 1,200 115,000 637,700
1
Headworks ; : : :
& Energy . 29,600 13,600 : 700 ; 1,800 1,400 3,900 | 100 64,500 100 7,700 235,100 358,500
Dissipation ; ' ; ; ;
i . A | ; :
Dewatering , 1 I : .
Facility g x 137,300; 24,700 . 1,300 3,300 ' 2,600 7,200 - 300,000 5 5,000 80,600 562,000
O U AU § RO R t
Sludge : : :
; ! 30,000 4,400 . 200 500 400 1,300 ¢ 45,400 200 14,400 96,800
Thickeners ; : : :
Sludge A I S § |
Thickener : 20,300 4,700 ! 300 600 | 500 1,400 i 24,800 200 15,300 68,100
Punp Station! : 4 |
Clarifiers | ! ; i
& Flow 308,400 28,900 ! 1,600 8,400 300 | 330,500 52,400 730,500
‘Distribution - ‘ 2
i
Reservoir . 775,000 16,800 i 2,700 20,900 815,400
S S JE T S 1
‘Backwash
{Pump 41,900 8,400 400 1,000 800 2,400 100 { 101,500 400 +27,300 184, 200
Station :
P ! t
iElectrical i 1,678,9000,678,900
i1 sc 581,800 581, 800
ITotal 1,973,7003,848,500 Not Used| 560,100 37,800 | 106,800 60,000 | 192,000 2,000 11,793,304 5,100 686,400 48,400 {5,629,9001,678,90(016,697,90




APPENDIX C-1
TABULATED CONDITIONS SURROUNDING EACH FILTER RUN

SOT

RAPID MIX FLOC FINISHED WATER PR
L7 I I CHEMICAL |prant | FILTER : ‘ : : :
i3
DATE | TURB | soypuarrc | DOSAGES LOADING Hours | UFRV | Net Water TEM E;F . | compENTS
NTU (ng/1) 1/¢¢2| Produced  fraw | R | Floc’|Fin ¢
Ton g‘al/ft
1.15 1 1.3 A Alum = 10 | 24.0 6.0 J229 |4ss00 3.4 hos fsor70 f6.5] 2 8 720 5160 6.1 |5.9 | 5.8 }5.7 72.2
oo [ 1.4 A Alum = 10 | 12.0 3.0 160 |e6000 |6,9 hos |soz00 fi3.0] 10 15 | 1800 3732 l6.6 {6.0] 5.5 5.3 88.9
1-22| 1.4 A Alum = 10} 12,0 3.0 f160 |66000 §6.9fos |sosoo h3.0] 17 20 | 3060 3976 |6.6 }6.0 | 5.5 |5.3 93.5
1-20] 1.4 A Alum = 10 | 12.0 3.0 160 f66000 | 6.9 ho3 |sosoo fi3.0] 1 18 | 1980 3785 {6.6 }6.0 ] 5.5 |5.3 89.9
1-24] 1.4 A Alum = 10 | 12.0 3.0 |160 Jes0oo |6.9fos |sos00 Jis.0] s 16 | 1440 3585 |6.6 |6.0] 5.5 |5.3 86.1 |Asbestos
Tun.
6.7 6.5 | 6.2 J6.3
1-31] 1.4 A Alum = 10 | 11.0 2.8 160 f65300 |6.8)79 |67200 Jr4.2] 14 22 | 2268 3476 6.7 l6.5 | 6.1 l6.3 91.2
6.7 |6.6 | 6.4 l6.9
6.8 [6.4 | 6.2 6.4
1.5
2-2 1.4 A Alum = 10 12.0 3.0 pe68 [62400 6.2 }79 je1600 J13.0 13 19 2340 3868 6.8 l6.2 6.0 I5.9 9
s}




90T

RAPID MIX FLOC FINISHED WATER pH
RAW CHEMICAL |PLANT | FILTER
DATE | TURB | . .fLOW DOSAGES | FLOW |LOADING .
o | scumaaTic | PCREES RN (Lo outs | UPRV | Net Water TEMP |EFF. {COMMENT:
o2 G GT to 8' |o.1/pp2 | Produced |Ray | RM [Floc |Fin °oc | %
or 10' run gal/fl:2
e e e |23 ht
- - .
2-2 | 1.4 A Atum = 10| 122 | 3.0 [168 |62400 6.2 79 {61600 h13 10 15 1800 3732 6.8 |6.115.8 6.1 88.9 :zzesms‘
9{s.2|5.2 b.
26 | 1.4 A Alun = 10| 123 § 3.1 {168 |ez400 |6.2]28.6f 22300 |13 g 6§ 1620 3667 6.915.215.2 p.3 87.7
‘ 6.2]6.2[6.5 f.9
2-8 | 1.4 A atum = 10} 12.00 3.0 168 |62400 | 6.2|28.6] 22300 J13 | 11 18.5 | 1980 3785 6.616.416.3 b.3 89.9
6.8|6.2}6.5 .3
6.316.216.1 $.3 Asbestos
2-1q 1.4 A Alunm = 10] 12.0] 3.0 |68 62400 | 6.2]28.4 22300 }13 o | 17 | 1620 1667 54 M B 87.7) oo
sec
: 6.5)6.3] -~ l6.4
21 1.4 E atum = 10] 120] 3.0 |sss) 1087 f1.2}-—F-—- -1 1 14 | 1980 3785 ettt ke 89.9

888 ] 1087 1.2
888 | 1087 §1.2

sec

' 6.3] 5.9 —~ 5.7
214 1.3 B Alum = 20} 12.0] 3.0 |sssjios7 |1.2{-—]-—- - 12 12 2160 3830 6.2]5.8] — [6 0.7
888 [1087 [1.2
888 11087 1.2
6.2] 6.0] —— J6.5
2-1d 1.3 c Alum = 10| 12.0] 3.0 |s8sfios7 |1i.2}---|-—-- — 13 14 2340 3868 pabd 4 I 915

Sec




LOT

) RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER : T P —
RUN | DATE | TURB SCHEMATLC DOSA/Gfs FLOW | LOADING Hours [Hours UFRV Net Water . Imoc 4 . <
(ng/1) B2 |6 ] ot |tmefc | cr [rings0.1 Jro 8' f .oy/¢ 2] Produced |Raw | RM |Floc |Fin
sec™ sec lsec- min NTU gct 10 4 Tun %]‘4,%
eadlos e nr
60 |2-17| 1.25 c Alum = 10 11.6 | 2.9 |ses|1087 1.2 )] v —}t 13.5] 13.5| 2430 1884 6.31 5.7] -— 15.5 91.g)Asbestos
6.6) 6.3] --= 6.0 run.
7 2-19| 1.25 9 Alum = 15) 12.2 3.0 888 | 1087 1.2 J~~=] == ]—-] 11 12 1980 3785 6.3] 5.4 — |5.5 89.9
6.9 5.2 ~ J5.2
8 2-20} 1.1 c Alum = 20| 11.6 2.9 88811987 {1.2 j-—- |- -—1 12 12 2160 3830 6.9015.4] - 5.3 90.7
6.9]5.6] -—— 5.5
6.416.2] -— .1
9 2-20| 1.1 c Alum =5 | 11.6 | 2.9 888 | 1087 11.2 fo—§ ~ooun -—1 7 19 1260 3480 6.616.3] -~ .1 |5.5°}84.1
6.8]6.3V-— k.4 |~
10 f2-21f 1.15 c Alum = 3 | 11,7 | 2.9 888 [1087 1.2 |-~ { ~mmmm -—1 o 0 0 0 6.6f6.4]-—— p.3 Is.50} 0
= 6,587.11-—— 6.3 Asbestos
11 f2-23 1.12 ¢ Alum= 5,91 11.v | 2.8 761 J1016 )3 ||| o 24 0 0 6.4 16.31-— |6.35.5°] 0 {run.
6.816.3}-—— Je6.2
6.6 |6.8 |—- 6.4 .
Alum=12,4 . 761 1016 J1.3 |--- |-———- — | 17 18 2856 3690 6.7 |6.8 {~— l6.4 |5 0°]93.0
124 f2-25) 1.2 c Lime 2] 2.8 6.5 16.8 |—— |6.4




80T

RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAY, (PLANT | FILTER : - - :
RUN | DATE mﬁ? SCHEMATIC D(O SA;;IE)S FL? LOADml:NG Hours [Hours UFRV Net Water T?‘P EFF, | COMMENTS
e &P B Jo | er fime]ec ga1/ec? | Froduced | raw | mi |Floc |Fanf °¢ | %
po— gal/ft?
—
128 p-26 |1.2 ¢ Alum = 11.§ 111 2.8 761 ] 1016 1.3 |~ | =mmmm -1 13 20 2184 3585 g'g g'g - 22 5% | 90.8
Lime . . - .
’ 6.8 6.7] —— le.6
6.51 6.4] -— l6.51
12¢ §2-28 J1.15 C Alum =11.5 11.2 2.8 761] 1016 1.3 )—-]-—— -1 15.5 17 2604 3657 6.6] 6.4 -— 6.6} 6 92.3
Lime 6.5) 6.3| «= 6.7
7.3} 7.3] —- 7.5
"1, 6.8) 6.4y -—— l6.8}
12p f3-3 {1.0 c Alum = 10 | 13.2] 3.3 fosofi03s f1.1 19 20 3762 4437 6.7 6.5} —- 16.7 | 6° | 94.7]Asbestos
Lime = 3.4 6.8| 6.4] —- 6.7 run,
6.4 6.1] -—- {6.0
; 6.6] 6.0 —- [5.9|
14 J3-6 | 1.1 c Alum = 17 | 12.5 3.1 |saMe as|row Pi2p 0 12 0 0 6.7 6.0 ——- I5.9] 6 0
Lime = 6.2 6.5] 6.1] — Je.1
1 7.2} 6.7] 6.7 |6.8
15 3-8 | 0.99 T Alum = 9,8 12.2 3.0 175 t66468 (6.3 17 20 3060 3974 6.81 6.5 6.5 §6.5 [5.5° | 93.9
min 6.7] 6.5] 6.5 6.4
. 6.4] 6.7} 6.4 |6.3
Alum = 10 6.6] 6.4] 6.4 [6.5 d
16 [3-9} 0.95 A Alum = 10f 12,1} 3.0 fi7s | se468)6.3 } 73 {56940 h3.0]| 14 35 2520 3900 6.7| 6.7] 6.7 6.6 | 5.59 92.1
Lime = 3.1 min 6.5§ 6.5} 6.2 }6.2
6.7] 6.3] 6.2 |6.4
Alum = 10 6.706.3] 6.4 [6.3 ] _
17 }3-14 1015 A ~um = 50| 12-2] 2.8 |75 66468 6.3 f193 fisosa0 p3.0] 17 35 2856 3690 6.5]16.3] 6.5 6.0 | 6" | 939
Lime = 3. min 6.5} 6.3] 6.4 F6.0
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RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER ' —
DATE | TURB | covmmanre DOSA/GIE)S FL(:I LOADING jours lHours | UFRV | et water r?f E;;F. $
N (mg &P mftz 6 | 6T [fimef G GT ]Time) Sg'i'lll to g")' gal/ft? Prorll}x;eg Raw | RM |Floc {Fin
sec] sec fsec”] nin Headiosd TU° b imad
==W: — ::._.._=E£ ————
314 | 0.89 A Alum = 10 | 24.0] 6.0 |47 {45900 {3.1h93 |75270 {e.5] o 11 o 0 6.716.316.3 6.1} 0 |
[Lime min 6.7 6.3] 6.3 6.1
6.7|6.4] 6.3 J6.1
3-16] 1.0 A hium = 11.4 17.1 ]| 4.3 [203 [s7246 [4.7 f193 [113484 Jo.s | 3 15 774 4076 6.416.316.3 1621 g0 |, 5
Lime = 3.9 min 6.416.2]6.2 5.1
Wlum = 9.2
3-22{ 0.77 ¢ five = 3.2} 11.8] 3.0 Jo9sf1i24 . |-} — 1 17 18 3060 3974 k.1 | 6° |93.5
h 986N =
0.03
plum = 9.2
3-24] 0.70 c Lime = 4.3| 13.0 | 3.25 Jo96 |1124 fr.1if-— |- | 16 17 3120 4307 6.6 16.41-— b1 169 |o3.¢laebestos
| 986N = run.
65 ppb
Alum = 5.6 o
4-6 | 0.62 c [ime = 3.2| 12.0 3.0 880 f1o76 p.1 }— |—-- — 11 15 to 7} 1980 3785 6.6 16.7 |-—— B.3 |9 89.9
- 6.4 |6.5]-— b.4
986N
100 ppb
ons Wlun = 6.0 ] g; gcly -— g.g
= 0.63 C Lime = 3.2} 120 3.0 8801076 J1.1 {---|} === — . R . o
e = 10 17 1800 3732 saleo| = 1eole |es.d
40 ppb
o 1 el el a1 R O
4-11| 0.60 o Lime = 4.1 12.7] 3.2 Qorof110es 1.1 f-l-——-v{-—1 17 121 to7] 32064 . B Dndil RELE PV sbestos
986N = ° 6 6258 6.8 7.5 7.3 87 939,
20 ppb




RAPID MIX FLOC FINISHED WATER pH

RAW CHEMICAL |PLANT | FILTER

FLOW
DATE | TURB SCHEMATIC DOSAGES | FLOW LOAD;NG
ft2

TEMP | EFF, |COMMENTS

UFRV Net Water
oC Z

eal /ft2 Zﬁ?‘f’igd Raw | RM |Floc |Fin
run Z5HE

NTU (mg/1) Time

PI

4~1310.65 C Lime = 4.7 15.0 3.7 121q 1184 .98 —— | - -1 13 14 2925 4927 6.6| -—] 6.7 J6.6] 8° ]93.2

7
4-16]0.60 c Lime = 4.
18494 =
20 ppb

16.0 4.0 145% 1316 B e -1 13.5 13.5 | 3240 5298 e o= -] 8.5993.8

0Tt

4-17]0.62 c hium = 7.0] 16,2} 4.0 Jrasd sz | .o2|—-|-—-—— e 13.5 | 2880 5240 22 93.1

Lime = 4.4 ) .

Alum = 7.0
4-1% 0.63 C Lime = 4.4] 15.9 4.0 1402 1294 292 {mmue § e ---1 10 13.5 § 2400 4816
[1849A =

20 ppb

(== ]
Eo

plum = 7.0 6.7
4-200.69 C Lime = 4.1 12.7 3.2 970 f 1105 1.1 j==m = — 15 18 2880 4211 *
- 6.7
[849A =
20 ppb

hsbestos
[run

93.1

hlum = 10
4-2%0.58 [ l.ime = 6.2} 15.9 4.0 1402) 1294 292 femm {mm—e— -— 19 10 2160 5067
986N =

99 l90.7

LA -
(VR VRV,
A
B W
]
i
= oN

20 ppb

Alum = 10

4_27 0.64 c Lime =6.2| 16.5 | 4.1 |1503}1336 | .89~ f---—- — 1 9 9.5 | 2214 5207 91.0

L= = -
wmu o
o O O
(G RV ]

]

]

1
O
wn

-]

1986N =
70 ppb
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RAPID MIX FLOC FINISHED WATER pH
RAW CHEMICAL |PLANT | FILTER .
RUN | DATE | TURB scxlz%'nc DOSAGES | FLOW |L0ADING Hours Mours | UFRY | Net water ngf E;‘F. COMMENTS
NTU @g/l) jewm | g0 [ ol or fimeflc | or |rimd<0.1 fto &' 1/5c2| Produced |Rraw | BM |Floc {Fin
£t - ey 7wt for 10 | BALE gal/ee?
e == ‘&====Fcﬁ= s N lieadlos ==‘ir
Alum = 10 6.6{ 6.5] —— 6.6 o
32 15-3 J0.64 ¢ Lime 12.7] 3.2 |970]1105 J1.1)-—]--—— —1 14 14 2683 4183 6.6} 6.6] ——— J6.7} 10°] 92.5
1986N = 6.6f 6.6} —- 6.6
70 ppb
larum = 10 : 6.64 6.5 -— 16.6 Asbestos
33 5-5-]0.65 c Lime 12.2 3.0 880 ] 1076 1.2 J-—§ - | — 12 12 2160 4630 6.6§ 6.6} ~— 6.7 9 90.7 run
1986N = 6.6} 6.6] — ls.6 un
70 ppb
o turb
removal
Lun = 10 6.5/ 6.4)— fe.6| 1% 38
34 5-7 ]0.62 c ime 12.7 3.2 970] 1105 Q.1 |-—=] ~=mmm —f 15 19 2880 4211 6.416.4] — l6.51 10°§93.1 ﬁfgfug'
-17 = 6.416.4) -— l6.7 yhe fue
70 ppb - foine
slurry
instead
of satur-
ated sol.
lum = 10 . 6.6]6.7) -~~~ 16.8
35 5-8 [0.62 C ime = 7,7 11.9 3.0 880 | 1076 }1.2 {~— | -~~~ ~—-{ 14 14 2520 3900 6.6} 6.7} ~—~ W6.7 10° | 92.1
~17 = : 6.516.6| -— 6.6
20 ppb un data
pathered
. gndervggy—
36 5-10 e g‘.%ncsmm
thru jJthrul-—--- C see il‘glt;.gfnéine
38 5-12 comments lower pH
%gue? for
E oxgx‘éviath
plum.
6.7{6.8y{ ~— 6.7
[Alum = 10 °
39 5-12 { 0.58 I i.ime 11.2 2.8 761§ 1016 1.3 |-—] - -— 5 17 840 2870 6.5}6.7] —- §6.3 | 107} 76.2
=17 = 6.5] 6.9) -~ J6.4
r 20 ppb
lum = 10 |} 6.416.9]16.0 6.8 o
40 5-13{ 0.62 E Lime 16.5 4.1 1331 248000} 3.1i}70 39400 | 9.4 11 11 2706 5333 6.416.9]16.1 6.8 9 92.6
= 6,316.8]6.1 .7
~17 = min
65 ppb
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RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER i - :
RUN | DATE | TURB SCHEMATIC DOSAGES FLOW | LOADING Hours [Hours UFRV Net Water TEMP |EFF. | COMMENTS
WU mg/L) fem | 288 | o) or fume|c | or |rim<0.1 [to8' | .. /.| Produced |raw | mu |Fioe [Fin} °C | %
el min |gec=1 min| NG lor 10 run al/it
Headlos I
_==E——=% o
6.4] 6.0] 6.0 6.1
16.1] 4.0 h333 248000 § 3.1} 70 | 40400 J9.7 6 16 1440 4720 6.4} 6.0] 6.1 |6.2] 10°] 86.1
6.3] 6.0] 6.1 [6.1
6.4| 6.1] 6.2 6.2
Alum = 10 6.4] 6.1] 6.2 [6.2
42 §545 |0.60 J Lime 16.0] 4.0 | 1339248000 3.1 70 ] 40400 fo.7 9 14 2160 5067 6.5| 6.2} 6.2 6.3} 10°] 90.7
f-17 = 6.54 6.1} 6.2 6.3
65 ppb
Alum = 10
Lime 6.4 6.0 5.9 6.1 10° |83.7
43 Is5160.60 J R-17 = 16.0 | 4.0 §333]248000]) 3.1} 70 Jsos00 Jo.7} 5 9 1230 4649 6.316.11 6.1 ]6.2 .
35 ppb
6.415.8| 5.8 I5.9
Alum = 10 5.4 5.8] 5.8 J6.1 A
44 ts-17]0.60 E Lime = 4.9] 11.8]| 2.9 [333 }336000 {4.2 1167 | 132000]13.9 13 23 2262 3727 6.3]6.0! 5.9 6.0 | 10° )] 91.2f4sbestos
p-17 = 6.415.9] 5.8 6.2 run.
50 ppb
17 to 6.4|5.9] 6.0 k.0
hlum = 10 Q 5.5 6.415.7] 5.8 p.8
45 1s-21]0.60 E Lime = 4.9) 12.2} 3.0 §1333 328000}4.1 |167 } 128000| 12.4 14 |headlosd 2520 3900 6.3]|5.8] 5.8 p.g | 10°|92.2
N-17 = 6.415.6|5.7 p.9
140 ppb
6.3]5.8}5.7 b1
1333248000 | 3.1 ealssles B .
plum = 10 : 6.3}15.845.8 p.1 |10 |83.7
46 5-22§ 0.55 F f.ime = 4.9 16.5 4.1 . T f e - 5 17 1230 4649 6.315.815.8 k.0
h 986N = 1078}200000 § 3.1
20 ppb
6.316.116.2 b.3
i lum = 10 6.316.0|6.1 p.2
47 ¥5-23] 0.58 F .ine 16.5] 4.1 |saueas rowlase |- |-——-- —1 9 17 2214 5207 6.316.016.0 b.2 }9.5%91.9
986N = 6.316.016.0 b.1
50 ppb
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RAPID MIX FLOC FINISHED WATER pH
RAW CHEMICAL |PLANT | FILTER ]
N |oate |Turs | o nON o | DosaGEs | FLoWw |LoADING dours | UFRY | Net Water T | oFe. | cORENT:
NTU (ng/1) | gpm %2 e | er to 8' 1/¢p2] Produced  |Raw | RN |Floc |Fin
sec] run gﬁ%‘/ﬁg‘:
Alum = 10 1333 § 248000 | 3.1 6.31 6.1] 6.0 l6.1
48 §5-24 [o.58 F Lime = 4.9{ 16.5] 4.1 LSS N - —f 1.5 12 | 2829 5358 6.3 6.1| 6.0 6.0f 10°] 92.9
1986N = 6.3} 6.1 6.0 6.0
1078 | 200000 | 3.1
100 ppb nin
6.3] 6.1] 6.1 [6.2
Alum = 10 _ 6.3} 6.1] 6.1 6.2 o
49 I5-25]0.60 F Lime = 4.9] 16.4 4.1 S AS RUN|#48 |=mn | == -1 5.5 19 1353 4763 6.3] 6.1} 6.1 }6.2| 10 | 85.2
N-17 = 6.3} 6.1} 6.2 }6.0
20 ppb
6.3] 6.2 —- I6.3
Alum = 8 sec 6.316.2} —- 6.3 °
50 35-3110.56 R ime = 4.9} 16.3] 4.1 1453 1316  §0.91f~u | woue -1 12 13 2952 5381 6.3} 6.2f —~ l6.2 } 11°]93.2
-17 = 6.3] 6.2y — 6.3
100 ppb 1452f 1316 Jo.91
6.3 6.1f — [6.1
Alum = 10 6.3] 6.1 —— 6.0 o Asbesto
51 f6-1 |0.56 L I ime 16.0f] 4.0 |saMH As Runf#48 {-—f ——-—- ——] 7 14 1680 4869 6.3|5.8] —— 5.9 | 11°]8s.1 stos
hN-17 = 6.3]5.8] —— .o run.
t
100 ppb m?c?eruvary-c
ing condi=-
tions to
g%%:erm}ne
52 -7 G pifective
CATFLOC
-1 as™pri-
plary coasu
Lant.
6.3 —1}f-— k.2
E 6.3 |-~ -— P.3 ° Asbestos
53 -8 | 0.48 G CATFLOC 16.4 4.1 SAME} AS RUN|[#48 |-—— § ——— |-—- 7 25 1722 5007 6.3|-—|-— Pp.3 | 127 |88.4ryn.
‘ r-1 = 6.3 |-~ k.3
Conducted
3 mg/1 gsgnerugg?
condl-
tions to
54 -11 optimize
thru ghru T-1 and
59 -21 ¢ alum.
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RAPID MIX | FLOC FINISHED WATER pH
DATE TI:IA:B FLOW %glcgsl' o | Loanae | TEMP {EFF. |COMMENTS
SCHEMATIC (g/1 Hours [Hours UFRV Net Water oc p .
NTU wg/l) | epm B le | or [ime]c 6r |rimd 0.1 [to 8! a1/7¢2| Produced |Raw | RM |Floc |Fin
¢ o . NTU  |or 10' g———-—“n %ftz
sec min [sec Headlos T
— e
Aan = 4 1333 | 248000 | 3.1 6.4 4 6.3p —— 6.3
60 16-26 {0.4 G CATFLO et A Bl M °
: d 1 = g 8 16.31 4.1 -] -—} 0 25 0 0 6.3 | 5.9f — |5.9] 12°] o
mg.1 1078 | 200000 3.1 6.3 ] 6.0} --- }6.0
6.3 | 6.0] -—— |6.0
24
Alum = 2 Pt 6.3 f6.1f — l6.1]
6-26 | 0. 40 G CATFLOC 16.4 4.1 SAMR AS RUN|#60 | ~——§ ~—eoe | ——~ 7 headlosd 1722 5007 6.3 | 6.1} —— 6'2’ 127§ 88.4
-1 = 1.6 6.3 6.2y —— 6. 3
mg/1
alum = 3 6.8 | 6.5~ l6.5
CATFLOC 6.7 6.5] ——= 16.5 o Asbesto
6-28 | 0.40 ¢ -1 = 2 16.4| 4.1 |saMy as RuN}#60 |--- | ~—mmm —1 13 20 3198 5421 6.8 §6.4) —— l6.5] 12°] 93.8 s
ng/1 6.8 | 6.6 — l6.5 run-
19868 =
100 p
Alum = 3
ICATFLOC T-] J 6.4 |6.50 -—— l6.5
6-291 0. 39 G T =2 mg/l] 16.8 4.2 SAMA AS RUN|#60 |-— ] -———- -—1f 13.5 21 3402 5580 6.4 | 6.5 — l6.5 ] 12°] 94.1
986N = 6.4 }6.6]--- l6.5
150 ppb
Blum = 3 6.4 6.5{ —— .5
CATFLOC 1 6.4 164)-— k.4
7-2 0.40 G = 2mg/1| 17.3] 4.3 |samg as runj#60 |- | ~-——- —1 8.5 22 2193 5445 6.6 | 6.6]-— J6.6 ] 12°]90.9
cA233 = 6.5 | 6.5}~ k.5
100 ppb
Alum = 3
Catrioc =1 e |os| = k3
- G = 2 mg/1 4 : . 2 112°]95.2
7-4 10,40 0233 o 16.6 | 4.1 ]samd as ron|#60 |-—- | ———— — 1V} 1 17 4182 5534 6.6 |6.4]6.4
300 ppb
6.5 {6.5|-— k.5
plum = 3 6.4 |6.5 ]~ b.s
. CATFLOC 1 6.6 6.5 [ b5 | 0159 4
-5 | 0.38 =2 mg/1| 16.0] 4.0 |samE)as ruw|teo |-— |--—— —1 s 25 1920 4980 6.4 |6.5 |- p.5 :
bA253 =~ 0.1




STI

. RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER
b3
RUN | DATE | TURB SCHEMATIC DOSAGES FLOW | LOADING Hours UFRV Net Water T?cﬂ’ Elz"l-‘. COMMENTS
NTU (mg/1) | gem | 2% | g | or fimel o gal/e?| Produced Raw | m |Floc'|Fin
sec™]] |min Jsec- run BapliLs
L= = —— ——— ——— 3
Ponducted
ht vary-
67 }7-8 G fng poly-
jmer
dosages.
Alum = 3 13331248000 3.1 g; 22 - g.g
68 - CATFLOC T-] . . - .
7-9 10.36 G = 2 ng/1 16.7 4.2 U R I B ) 22 4284 5677 6.6 | 6.6] -—- 16.5] 12.5] 95.3
423 = 100 1078200000 | 3.1 661 6.5 -— |6.5 .
ppb
Alum = 3 6.6 | 6.5] -— [6.5
69 7-10} 0. c CATFLOC T=1 6.5 6.5 - 6.5 d
0.36 =2 mg/1 16.4 4.1 saM a5 RUN| #68 | ~—- | e | ——- 18 21 4428 5555 6.6 | 6.5| ~— l6.4 |12-5] 95.5
423 = 300 6.6 | 6.5] —— [6.5
ppPb
jAJum = 3
cATFLOC -1 6.7 16.74 —= 6.7} hsbest
70 J7-12{0.33 G = 2 wg/1 6.3 | 6.4] —~ |6.4 | 12°] 95,S"estos
k23 = 300 16.4 4.1 SAMH AS RUN|#68 |-=~] ——==c | === 17 21 4182 5534 6.7 6.4 —— 6 Fun.
ppb
6.6 §6.5]-— .5
6.5 6.5] — ¥.5 o
Alum = 3 12 95.7
-17{o. . 6.6 6.5 k.5
71 §7-17]0.35 G b73C = 2 16.3 4.1 SAMIJAS RUN{#68 |-—- | «~—-- ——f 19 22 4674 5574 6.6 16.50-— b3
fonduc ted
hinder
vargi.n
3 t
G SAMH AS RUN! #68 tgnde -
72 17-18 ter
and Jto
73 7-19
Alum= 3
s73c =2 § 16.2] 4.0 |same}as runfpes |-—- j—--- —1 o0 15 0 0 l6'6 6.5 )-—— p.5 |90
74 f1-23}0.30 ¢ 6.6 |6.5 |-— b.4




9Tt

RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER ' - - '
RUN | DATE | TURB SCHEMATIC DOSAGES FLOW | LOADING Hours lHours UFRV Net Water T?f E;F COMMENTS
NTU (mg/1) | gpm 3%‘52 ¢ | or Irimel e 6T |Time 0.1 {to 8" ga1/scq Produced | Raw | RM |Floc |Fin
secl sec jsec~l win] YU run % 4%___
=;=____._..._..— L
ls\i;um - g 1333 247938] 3.1 6.7 | 6.6} —— 16.6
15 J7-30f0.35 | ¢ e 16.3) 4.1 mnd Vo o | sl oo o |85 ] 65| - [6:5] 13°] o
100 ppb 1078 200508] 3.3 6.6 | 6-6 - |¢-3
min
% 1, Alum = 3 6.6 | 6.6] —— |6.6 o
-3140.34 G 573C = 2 16.4F 4.1 | samd as ronj#rs | -—- 17 6.5 § 6.6] — l6.6] 13°] 95.2
. . - s . 17 2 . .
Ca233 = 418 353 deh les| — Jous
200 ppb
Alum = 3 6.7 1 6.6 — ls.6 o
. 573¢ = 2 6.6 }6.6] —— l6.6 ¢ 13°f o
77§ 8-110.34 6 a033 = 16.51 4.1 fsaMH AS RUN|#75 |--- | - —1 o 14 0 0 6.6 | 6.6} — 6.6
300 ppb
Turbidity
1 um = 6.7 [6.7] ~— .7 remained
lum = 3 6.7 |6.7] —— .71 13°} o Pt 0-11
78 |8-2]0.33 G f;ggw‘_z 15.8 ) 4.0 )SAMH AS RUN[#75 |-=- | —~~ j-—-] o0 15 0 0 6.7 16.70 - k6 Tttrifor
- see ntire
100 ppb
PP comment Turbidiny
ined
6.6 | 6.6} —— }6.6 remaine
Alum - 3 6.5 | 6.4| —— lea | it
79 §8-3]0.35 ¢ i;gg;_z 16.5] 4.1 ] saMy as RUN}#75 |~ | ~-==- -—1 o 14 0 0 6.5 1 6.4) -~ 6.4 | 13°] 0 [entire
- see run.
200 ppb comment =
b lum = 3 14431 1324 fo.92 6.5 16.5| — k.4 .
ATFLOC T-1 6.5 |6.5]-— k.4 [14°] 0
80 }8~14¢.31 B = 2mg1] 160 4.0 [14431324 fo.92 0 17 o o 6.6 16.61-— k.6
LA253 = 0. 1443) 1324 lo.92
Alum = 3
caTFLOC T o
g0 §8-140.31 B =2 mg/1] 0-44] 4.0 SAME1 As roN{#80 |-— | ——- -1 o 20 0 0 SAME WS RUN #80 14°1 o
MM cA253 = 0.1




LTT

RAPID MIX FLOC FINISHED WATER pH
RAW CHEMICAL }PLANT | FILTER . :
W TEMP <
RUN | DATE | TURB SC:L.EQATIC DOSAGES FLOW | LOADING Hours [Hours UFRV Net Water oc E;F COMMENT
NTO (mg/1) | gpu B le | or [mefe | or |rinds0.1 ga1/se2| Produced Raw | R |Floc'|Fin )
pec"]J NTU run %‘lf_l‘g
————
] fAlum = 3
81 1s-16lo.3:1 " CATFLOC T3 N . 6.7 | 6.6} ~— [6.6 o _
= 2 ng/1 16.0 4.0 1443 1324 |o.92 11 11 2640 5193 6.6 165l-— los 14° }92.4
cA 233 = 0.1
1443) 1324 fo.92
81 [}
M 8-16J0.31 M AME AS 0.44) 4.0 |samq As RUNJ#8L fe--] -—--- f-—-] 18 22 4320 5413 SAME |AS RUN #81 |- 147 ] 95.4
UN #81
Alum - 3
82 |s-18/0.31 M ] 158 4.0 |samdas ron]ssr 12 12 | 2880 } sz0 |6.4 }6.2]-— J.2 | 14° Jo3.0
A233 = 0.3
2
f,[ 8-180.31 M AME AS 0.44 | 4.0 |samg as runjesi 26 26 6240 5520 SAME S RUN #82 14° | 96.8
UN #82
hlum = 10 6.7 |6.4)-—— bt |0
83 f§s-20j0.32 a Lime = 4,0) 15.0 ] 3.8 hea4z}13zes poo2f—]—u |-—-] o 9 2052 5067 6.7 le.a|-—— k.4 90.2
986N =
0.07
8 ls-200.3 ¢ on pas | 046 4.0 ]saugjas rowfes3 | | — | =n 23 | s040 5463 |SAME hs RUN #83 14° Joe.q| -
-3 184 = By |uashrr
84 8-22 0.32 c AME AS 16.0 4.0 |samg}As run|#83 |--- |- =1 10 23 | 2400 5116 : '
. Run #83
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RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER ’
RUN | DATE 1;3;1“3 SCHEMATIC Dosalcln)s FLOW | LOADING tours Wours | UFRV | Net Water T:Jg? EI;F COMMENTS
(mg gpm 2Y o] or fme|c or Produced JRaw | RM |Floc |Fin d
1/t
SpLAEE
- C Lime=_4.1 . 6.5 | 6.4f — 6.4
bl Sl LR osen = | 0266 | 6.0 |rasd1s |2 10 10 ] 3600 7944 |6.6 | 6.3} —— 16.4 | 13.59 94.4
0.07

85 fs-23]0.33 ¢ AME AS :
UN #84M 16.3] 4.1 SAMI1AS RUN | #84M 6 1440 5136 6.7 | 6.4) —— 6.4 13.5%86.1

I

M -23{0.33 c AME AS 0.88| 8.0 Jsamd as row]ess 6 6 2880 10240  |samE jas rdN #85 13.59 93.1
UN #84M

, 6.6 [6.4)— buu|

86 Js-29f0.35 ¢ AME AS 15.9] 4.0 ]saud as ronfrsan n 11| 2640 s193  |6-6 [6-3] - P-4 | 137|024
UN #84M 6.5 6.3}~ Pp.4

86

2 fe-29fo.35 ¢ LAME AS 0.67] 6.1 |samefas rowlrse 11 1 | 4026 8143 |SAME hS RUN #86 13° | 95.0
fun r8an

‘ 6.7 6.4 === b4 | 59|90

87 le-30|0. 35 ¢ LAME AS 15.7 | 3.9 §samE|as ruwl#san 12 12 2808 5099 6.6 16.4)-— b4 .
RUN #84M

§7 830} 0-35 c EAME AS 0.68 | 6.2 |SAME{AS RUN|#87 11 12 4092 832 |saME hs wub #87 13° Jos5.1
run #84M : .




611

] rarD Mix FLOC FINISHED WATER pH
RAW CHEMICAL |PLANT | FILTER ; ; ;
RON [DATE [T0RB | (. inON . | DOSAGES | FLOW |LOADING Houts UFRY | Net vater TRIP |EEF. | cOmET:
N ¢ | er |rimds0.2 gar/ft? Prog';;eg Raw | BM [Floc |Fin
bec- minf ¥ o | Ut
6.7 J 6.4 — 6.4
ss ] s-31]0.35 12 12 2800 5240 6.6 | 6.4) —— J6.4}13° |93.1
6.6 |6.4] — J6.4
s | 8-3100.35 c AME AS 0.68] 6.2 13 14 4836 8387 SAME JAS RN #88 13° Jos.9
M UN #88
Wlum = 10
89 | 9-2f0.32 c Lime 160 4.0 Jisso1370 Jo.9 11 11 2160 5067 6.5 }6.41-— 6.4 ] 50 g, ,psbestos
hogen = . 6.6 | 6.4 -—— k.4 run.
0.07
0.32 c EAME AS 0.44 ] 4.0 |same} as muw|#so 20 20 4800 5448 SAME AS RUN #89 13° | 95.8fpsbestos
89 9-2 : run .
e Run #89
hlun = 3 1440 1370 Jo.9
M CATFLOC -1
898 1 9-310.32 = 2 mg/1| 160 4.0 hasof 1370 {o.9 11 16 2160 5067 6.7 [6.7] -— .6 [13° | 90.7
23 = 0.1
. 34 to
898 | 9-3] 0.32 M BAME AS 0.461 4.0 |samf as runf#s9n 24 7.5' | 5760 5900 SAME s RUN #89 13° ] 96.5
MM RUN #89B headlosd .
has3 b 1326 Jo.92 7 los .
6.7 16.5 |-— b.6 |14° |94.8
90 § 9-5]o0.35 H SAME AS 16,0 | 4.0 J1443f1324 fo.92 16 16 3840 5370 6.6 |6.5 |-— &.5
- RUN #898




oct

RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER T .
RUN |DATE [TURB | o rio o | DOSAGES | FLOW |LoADING UFRV  {Net Water TEMP | EFF, [COMMENTS
NTU (mg/1) Bpm, -1 ¢ 2| Produced |Raw | RM |Floe |Fin| ¢ | %
T2 G T gal/fe 1/fc?
run %—4—
- — ===% S
aun = 3 6.7 | 6.6 6.6
90 ¢ F . -61 —
A CECH [ET i CAT Iz‘o‘igf'll 0.66 | 6.0 {1449 1324 Jo.92 18 18 | s480 8253 6.7 | 6.5] -—— [6.6]14° | 96.9
823 = 0.1 6.6 } 6.5] — [6.5
1463 1324 Jo.92
6.7 6.7 -— o7}
91 §o9-7 f0.35 M SAME AS 16.0| 4.0 |savg as ron|#ooM 16 17 3840 5370 6.6 | 6.7 — 16.7|14° | 04.8
RUN #90M 6.5 | 6.5} — [6.5
;1 9-7 J0.35 M SAME AS 0.88| 8.0 |]sag as runfsoom 5 1 2400 9984 SAME fas RIJN #91 14° |o1.7
UN #90M
6.5 {6.6] 6.7 f 6
- 6.7 | 6.5] 6.5 [6.5
plum = 10 6.8 |6.7] 6.7 f6.7 {14° | 95.1
92 p10-3}0.38 D bime = 4.1 16,0 4.0 pas3] 1324 Jo.92§69.7 40400 9.6 | 17 17 4080 5393 e7 leeles ks
423 = 0.1 . . ’
92 #40-3]0.38 D AME AS 0.44 | 4.0 |savg as run|i#9z 21 21 5040 5463 SaME s RUN #92 14° | 96.0]
¥ UN #92
7.0 |6.7]6.7 p.8
- Asbest
Alun = 10 : 6.9 16.7]6.7 b.7 ]14° fo0.71o255"0"
93 J10-30.38 D Lime = 3.4 16.0 | 4.0 |saueAs runj#92 9 12 2160 5067 oo le7les E2 run.
: 423 =
0.07
93 Lﬂ-lﬁ 0.39 ) BAME AS 0.44 | 4.0 |samefas runf#o2 16 19 3840 5370 fsmuE bs Rop #93 14° }94.8
M RUN #93
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RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLART | FILTER :
. <
DATE [ TURB | qoppMATIC D°SA/G1ES FLOW | LOADING Hours [Hours | UFRV | Ner water Tmoc E;"- COMMENTS
NTU (mg/1) | eem | EBR, | o | or [me|c | or Tim% 0.1 Jeo 8 | oo yep2 1’”‘1‘“;?‘; Raw | RM |Floc [Fin
1 -1 run ﬁ-%—" Lt
sec sec |sec’ #i
ut Headlos =r
[Alum = 10
fo-12o-30 D Lime = 3.3| 16.0] 4.0 s3] 1324 {o.92869.74 40400 Jo6 | o 11 2160 soe7 |87 | 6-4] 6.4 16.5] 130 1 g5 5
23 = 0.1 6.7 | 6.5] 6.4 [6.5
10-11| 0. 39 p SAME AS | 0.44] 4.0 ]sAMH AS RUN|#94 18 18 4320 5413 SAME s RN #94 13° [ 95.4
RUN #94
6.6 |6.4)6.4 fo.af
h0-12] 0.39 D AME AS 16.0] 4.0 |saud as o lsos _ 12 12 2880 5240 6.7 | 6.4] 6.4 6.5 §13° ]93.1
UN #94 6.6 | 6.4 6.3 f6.5
y0-12{ 0. 39 ) x}:"ﬁ 0.66| 6.0 Jsamg as ron}eos 11 11 3960 8007 savE hs rifv #95 13° [95.0
0-16] 0. 39 D SAME AS 16.0 | 4.0 |savd as runj#os 11 11 2640 1 6.7 16.5]16.5 B.7 |50
B e AMH 193 gl lesle.s f.s 13 |92:4
o-16 0.39 D LAME AS 0.88] s.0 SAMEJ As run}#os 6 6 | 2880 10260 |saME hs Rul #96 h3° |93.2
RUN #94
6.6 |6.5]6.6 b6 |
0-17{ .40 D LAME AS 160 ) 4.0 hessases boooofm. 6lice 6.6 16.516.5 .6 113" 190.7
kun #94 00 5.6 1 11 11 | 2160 5067
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RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER - : eer. | compmmme
RUN | DATE |TURB | coomanrc DOSA,GIES FLOW {LOADING Hours YHours | UFRV | Net water TEMPOC % . <
NTU (mg/1) | gpm sxf:%z o 8 1/£¢2 Produceg Raw | RM |Floc |Fin
. Alum = 10
97 J10—17 0.40 D Lime = 3.3] 0.44} 4.0 [443) 1324 J0.92)29 {16600 J5.6 | 18 18 4320 5413 6.6 1 6.51 6.6 16.6] 30 | g5
_ 6.6 | 6.5 6.5 l6.6
M A23 = 0.1
98 H0-18/0.40 D SAME AS 16.0 4.0 | SAMH AS RUNJ#97M 11 1 2160 5067 6.4 | 6.5] 6.5 l6.4113° §90.7
RUN #97M ‘
98 LO-ISI 0.40 D SAME AS 0.66 6.0 SAMH AS RUN{#97M} 10 10 3600 7944 SAME |as RLPN #98 13° | 94.4
M RUN #97M
M (o]
99 ho-190.40 ) SAME AS 160 ) 4.0 s».ml As ru}ro7n 12 12 | 2880 sa50 |87 | 6-71 6.8 (6.8 1137 | 93.])
6.7 L 6.7] 6.7 J6.8
RUN #97M
99 H§0-190.40 D AME AS 0.88 8.0 SAMH AS RUN]#972] 6 7 2880 10240 SAME [AS RUN #99 13° | 93.9]
M ﬁun #97M
6.9 16.716.7 p.7 |
6.9 |6.7]6.7 k.7 p2° ]93.1
100 }o-zz 0.39 D AME AS 16.0 4.0 |r443] 1324 Jo.92}193 Jri1000 j9.6 { 12 12 2880 5240 6.7 {6.5] 6.5 p+6
UN #97M
100 §10-29 0.39 D BAME AS 0.464 F 4.0 |[sAME]AS RUNJ#100 18 19 4320 5413 SAME hS RUR #100 12° 95.11
M RUN #97M




€CT

RAPID MIX FLOC FINISHED WATER PR
RAW FLOW CHEMICAL |PLaNT | FILTER . : .
RUN |DATE |TURB | coppyapyc | DOSAGES | FLOW | LOADING Hours UFRV | met Water TE“P EFF, | COMMENTS
NTU (mg/1) | grm 3%‘%‘2- ¢ er |1ind a1/e2 Produc,eg Raw | ’M | Floe [Fin} °€ | %
‘ ec] tun | epl4EF
= e e e ————
=1
101 |10-240.39 D Lime = 3.3] 16.0| 4.0 hae3| 1324 o.92§103 J111000f0.6 | 12 | 12 | 2880 sah0 |89 | 871 67 16.7] 1559 93.1
423 = 0. . 6| 6.7 6.7
101 310-230.39 D EME AS 0.66 6.0 SAME AS RUN}#101 11 11 3960 8007 saME Jas myy #10] | 12.59 95.0
M UN #101
6.9 |6.7)6.7 fe.7|
102 }10-240.40 D AME AS 16.0] 4.0 |sa as ronjpion 13 13 | 4200 s2g0 |68 |67 6.7 .7 J237 Jos.2
UN #101 6.8 |6.5] 6.5 |6.5
102 §10-240. 40 D AME AS 0.88| 8.0 |samgas RUNj#101 6 6 2880 10240  |saME jAs RN #1023 13° J93.1
M UN #101
plum = 8.5 6.8 |6.7}16.6 Bb.7
. . . . a
103 §10-3d0.45 b E;Z’EN _ 16.0 | 4.0 a3l 1324 Jo.o2]70 |4os00 b6 | 13 13 | 4200 5280 6.8 |6.7]|6.6 p.6 [2 |52
0.07
103 fo-3¢ 0.45 D CAME AS 0.66 | 4.0 |same|as run|ri03 17 21 4080 5314 |saME hs rul #103 12° | 9s.1
M RUN #103
6.8 6.7 |6.6 §.7
6.7 |6.716.6 b7 | 0lg, .
104 fo-3q 0.46 D AME#AS 16.0 | 4.0 [same|as ronli103 15 15 3600 534 6.7 |e.5 6.5 .5 :
UN #103




vt

RAPID MIX FLOC FINISHED WATER 24
RAW FLOW CHEMICAL |PLANT | FILTER i i
RUN | DATE [TURB | goupvaric DOSAGES | FLOW | LOADING Hours UFRV Net Water TEMP |EFF, |COMMENT:
0
NTU (mg/1) | spm 2% | o | or frime|c ot gal/ce? Ptoducec; Raw | RM |¥1loc {F1n] ¢ | %
sec] sec lsec-] run | splffs
==—_==__.__=:=ﬁ= —_— =
Alum = 8.5 6.8 6.7] 6.6 f6.71
104 flo-30j0.46 D Il‘;;‘:N:aJ 0.66 1 6.0 fheasl 1324 lo.92) 70 Jaosco fo.6 | 12 12 4320 8060 g‘; 2'; g'g g'; 127 | 95.4
M 0.07
i 6.8 16.7]6.7 J.7|
105 tl-l 0.48 b SAME AS 160 4.0 }samd as run]#iosk 13 13 4200 5280 6.7 6.5 6. 516.5 §11° | 95.2
UN #104M 6.8 16.7] 6.7 J6.7
105 h1-1 |0.48 D AME AS 0.88] 8.0 ]saMf as RuN|#104h 8 8 3840 10560  |saME Jas rin #104 11° }os.8
M UN #104M
106 f1-5|0.60 D AME AS 16.0| 4.0 |r443] 1324 Jo.92]{28 {16600 Po.6 | o 11 0 0 il &7 2; 10° ] o
UN #104M ) . ) .
106 @1-510.60 D AME AS 0.44 4.0 SAMH AS RUN #106 5 20 1200 4512 SAME ls RLL #106} 10° |83.3
M UN #1044
6.8 |6.7]6.7 b.6
: 6.7 |6.7]6.7 .6 |0 {451
107 fu1-6 0.61 D EAME AS 16.0 4.0 | same] AS RuN{#106 7 19 1680 4869 6.7 |6.6}6.5 b.5 :
RUN #1044
107 B1-6}¢ 61 D GEAME AS .66 6.0 |same]As RUN|#106 3 14 1080 6320 SAME ks RUN #107 10° |81.5
M RUN #1044




YAl

RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMIGAL |PLANT | FILTER ‘ ‘
RUN |DATE |TURB | qoppyapye | DOSAGES | FLOW | LOADING Hours [Hours | UFRV | wNet water TEMP | EFF. | COMMENTE
o (wg/L) | gmm 3%‘:‘;‘2 6| er [rimel ¢ er |rine$0.1 [to 8' | sa1/s¢2| Produced |Raw | RM |Floc |Fin| °C | *
- se -1 nin | NTU  for 10° | o ,%[é-‘_tz
7 sec Jsec sec Headlos T
Alum = 8.5 6.9 ] 6.9] 6.8 6.8
08 hi-7 [o.70 D Lime = 2.9} 16.0| 4.0 |i443| 1324 Jo.94 70 | s0s00o.6 | 18 18 4320 5413 6.8 | 6.8] 6.7 }6.7110° | 95.4 ‘:szesws
19gag7= 6.8 | 6.7] 6.7 l6.7 une
;03 rll-7 0.70 ) SAME AS 0.55 5.0 SAMEJ AS RUN]#108 14 18 4200 6729 SAME |AS RUN #108 10° ] 95.2 jAsbestos
UN #108 run.
6.9 | 6.7) 6.7 6.7
" , 6.8 l6.706.7 fo.7| _
un = 6.9 |6.7] 6.7 6.7 |10° | 95.1
109 #11-12 0.75 D CATFLOC 3/1—1: 16,0} 4.0 sm»n% AS RUN|#108 17 26 4080 5314 6.8 }6.7]6.7 .7
=2 mg/l
1986N = 0.
l%109 h1-14 0275 D ﬁer#zlx(s)g 0.66 | 6.0 |samg as run{#108 8 17 2880 7770 saME s rUN #109 10° 931
plum = 5 19 to 6.9 {6.7]6.7 k.7 10° 15,4l
110 11-13 o, D CATFLOC T-] 4' 6.8 6.716.7 ¥.7 "
80 = 2 mg/1] 160] 40 ia40 11320 f.92 |70 40740 Jo.7| 19 [ 2 L 4se0 5500 es teales B
986N = 0.]
BJilo 11-13 0.80 D ES:E#ﬁo 0.66 | 6.0 |saeas run]#110 12 16 4298 8018 SAME hS RUN #110) 10° | 95. 3]
6.8 16.7]6.7 k.7
6.9 |6.7]6.7 k.7
6.9 |6.8 6.7 .7 Jo° |os.2*sbestos
111 f1-14 0. 80 D LAME AS 16,0 4.0 Jussofizzo [.oz |70 |s0740 |o.7 | 22 22 5280 5476 run.
RUN #110




9Z1

RAPID MIX FLOC FINISHED WATER PH
RAW FLOW CHEMICAL |PLANT ] FILTER . .
RUN | DATE TUN.I;R: SCHEMATIC D(O::/GSS 1:‘:: LOAD:N G Hours [Hours UFRV Net Water T?f E;‘F‘ COMMENTS
2 d
5&2 gal/Et Pi:?;;iz Raw | RM |Floe |Fin
run rimid =
Alum = 5 i 6.8 | 6.7] 6.7 6.7 ° .
111 fji1-16}0.80 D cATFLOC T} 0.55] 5.0 |1440f 1320 {.92)70 |40740]9.7] 17 19 5080 6783 6.9 | 6.7 6.7 ]6.7] 10° | 96.1psbestos
M =2 mg/l 6.9 | 6.8] 6.7 |6.7 frun.
1986N =0.1
7.0 | 6.9 6.8 16.9
6.9 | 6.8} 6.8 6.7 o
112 J1-20{0.81 D SAME AS 16.0] 4.0 | saMf As RUN}#111M 21 22 5040 5476 6.8 | 6.6} 6.6 [6.6]7.5°| 96.0
RUN #111M ‘6.8 | 6.5] 6.6 }6.5
112 p1-2d o.81 D SAME AS 0.66 6.0 | sam] as run|mazh 14 15 5040 8143 SAME |AS RYN #11] 7.5°} 96.0|
M RUN #111M
Varying
bondi-
kions to
Hetermine
- D fFerric
113 Fz 24 4.8 bhloride
SAME AS
114 f2-29 3.8 D RUN #113
115 h2-29 3.6 D FeCl3 = 15§ 16.0 4.0 SAMR AS RUN #1114 o} 19 [} 0 0
(o]
116 H2-29 3.6 D [pec13 = 6 ] 16.0f 4.0 saq As RUM #111M 0 15 0 0 4570
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RAPID MIX FLOC FINISHED WATER i
RAW CHEMICAL |PrANT | FILTER ’ : ‘
. {comenTs
ron |oate|roRs | (bl | posaces | Fow | ioabive Hours | UFRV | Net Water TE-‘;P E;"
NTU (mg/1) | gpm B o] or wn1/ec2 | Produced lRaw | RM |Floc |Fin|
t AL 1 se
9% 1E _=( I
117 fi-2 3.2 D Fecl3 = 6 | 16.0| 4.0 hasol1320 f.92 |70 Jao740 o7 ] o 15 0 0 5.5°) o
plun = 10 5.6 |5.405.4 b7 |
us fi-s 3.2 D Lime = 3.1 ] 16.0 | 4.0 |sams|as ron fr11y 7 18 | 1680 4869 Jo.6 l6.2)6.2 p.3 | 3° |ss.1
986N = 6.7 |6.2]6.3 k.3
0.07
118 11-9 3.2 ) AME AS 0.55 | s.0 |saMejas row fri1z 7 2 | 2092 6230 [sAME hs RUN #118 3° 90.4
M RUN #118 ]
Alum = 7 6.6 }6.416.7 l6.5
119 J1-10f3.1 D Lime = 2.5| 16.0] 4.0 |saMd as run]r11z 0 22 0 0 6.6 16.416.4 J6.4 | o |
19861 = 6.5 | 6.4] 6.4 .4
0.07 6.5 | 6.4 6.4 f6.4
“19 H-10f3.1 D KAME AS 0.55] 5.0 |samfas ronje11y 0 37 0 0 - |saME hs Rt #119] 4 | o
M Row #119
hlum = 10 6.7 16.516.5 p.6 o Asbestos
120 f1-11 3.3 D Lime 16.0] 4.0 |ssod1320 Jo.s2lr0 fao7sa0 [9.7] 13 13 | 3120 sas0  |6-7 |€.5]6.5 .6 |47 |93.6/run.
986N =
Q.15
120 fi-11f3.3 D bAME AS 0.46 | 4.0 [saMejas ron}ei20 17 21 | 4070 5379 Jsame Js rufy #120 4° |g5.1}asbestos
M '\UN #20 ren.
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RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER ;
RUN | DATE | TURB | coppuaric DOSA/GSS FLOW | LOADING Hours lHours | UFRV | wNet Water Ti“c‘? El;F COMMENTS
NTU (mg e | B |6 | or [rme|c | or |rimd<0.1 feo 8' | . - 2| Produced |Raw | mM |Floc |Fin
=1 -1 RIU  for 10' | *Tom 3al/ft
) sec sec jsec min IHeadlosé Yimid
e e
Alum = 10 | 6.7 | 6.5] 6.4 |6.4
121 J1-15§2.6 D Lime = 3,3] 16.0| 4.0 |1440f 1320 Jo.s2{70 40740 |9.7] o 10 | 2160 so67 |67 | 03] 6.4 J6.41 0 | 4,
1986N = 6.5 | 6.2] 6.3 |6.4
0.15 6.7 6.6] 6.4 16.5
}1(21 1-1512.6 D SAME AS 0.55] 5.0 |saMf as runj#i21 15 24 4482 6732 saMe fas RN #121 5% { 95,5
Jrun #121
Shut
| 6.8 | 6.6] 6.5 l6.5 down at
122 J1-16]2.5 D SAME AS 16.0| 4.0 |saMg As RUN|#121 9 14 2160 5067 6.7 } 6.6] 6.6 |6.5 | .5° | 90.7]|6" head-
RUN #121 6.4 | 6.3} 6.4 }6.3 loss.
Shut
down at
- 7.75'
:{22 1-16] 5.5 D AME AS 0.66| 6.0 |[sarg as runj#121 10 15 .| 3s82 7944 ISAME jas RUN #1232 5% | 94.4] headioss
UN #121 -
hlum = 10 6.7 16.3)6.3 k.5
D Lime = 3.3] 16.0] 4.0 |saMdas Runj#21 14 14 3360 5314 6.7 }16.316.3 f.4 | 4% 194.1
123 fJi-17§ 2.5 986N =
0.25
Ave. =] Ave. =
123 fi-17] 2,5 D bae a5 |0-%4 |58 same] As runje121 17 18} 5905 7930 Jsame hs R+ #123 &° |96.4
M RUN #123 _
Max. =|Max. =
g.66 16,0
6.6 6.316.3 b.6
6.6 16.216.3 b.6
6.3 |6.1}6.1 k.0 }s° |o94.1
124 @B-22) 54 D bAME AS 16.0 | 4.0 |samE}as run|#21 | 14 14 3360 5314 6.7 16.3]6.3 p.3
RUN #123




6¢C1

RAPID MIX FLOC FINISHED WATER pH
RAW CHEMICAL |PLANT | FILTER T 1 me Verr. | comenTs
RUN | DATE | TURB scfxlég‘;nc DOSAGES | FLOW |vLoADING tours lowrs | UFRV | Net Water ol b
NTU (mg/1) gpm BPI, . ime] <0.1 |to 8' a1/£¢2] Produced IRay | RM | Floc |Fin
2 G GT [rime] G GT |Timeg <! ., | galil 2
ft - sec bee- o NTU  |or 10 Ton §a1/ _i;'?t
i sec B min Headlos <5 Ot - =
_ Ave. =lAve, = : 6.6 ] 6.3] 6.3 {6.6
Alum = 10 1o o3 s, 6.6 | 6.2] 6.3 |e.6| .o
126 [1-22§2.3 D Lime = 3.3 14401 1320 {0.92} 70 | 40740 |9.7] 21 21 6500 7100 o3 leil el leol 5° Jos.9
M 198(6)“2; Max. =jax. = 6.7 | 6.3} 6.3 |6.3
. 0.66 [6.0
6.6 [6.6[ 6.5 l6.6f
125 §1-23{2.3 D SAME AS 16,01 4.0 |samq as run|#124k 13 17 3120 5280 6.4 | 6.8] 6.2 ls.2] 5° | 93.6
RUN #124M 6.7 | 6.4] 6.2 [6.4
Ave. =| Ave. =
) 0.49 |a.5
125 Y1-2315 3 D SAME AS sAMH AS RUN}#124f 19 24 5152 6171 SAME Jas RLAN #125 5 {96.1
M UN #124M |Max. =} Max. =
0.77 |7.0
6.7 [6.416.4 Jo.6 |
126 [1-24]2.2 D AME AS 16.0 | 4.0 |samg as Run|#124% 0 20 0 0 6.7 |6.4] 6.4 p.t |5 0
UN #124M 6.6 | 6.4] 6.5 6.4
Ave. =] Ave, =
0.65 5.9
126 f1-241, , D AME AS saM| as RUN|#124 0 23 0 0 SAME Jas RN #12¢] 5° | o
M UN #124M [Max. =] Max, = .
0.89 | 8.0
6.9 |6.7)6.5 k.4
6.9 |6.716.6 k.4 |5° [92.4
127 Yi-29] 2.1 D LAME AS 160 | 4.0 |smmlas ronfinzag 11 is | 2640 s192 |84 |6-5]6.4 b.4
RUN #126M
Ave. =fpve, =
0.74 6.8
o o
127 f1-29] 2.1 D bAME AS  fyax. = |Max. = |SAMEJAS RUN{#124) 10 14 4080 9072 jsaME s mruf #127 5% ]95.1
M UN #1244 |o.77 7.0
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RAPID MIX FLOG FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER iy
RUN |DATE |TURB | o mamrc | DOSAGES | FLOW |LOADING tours | UFRY | Net Water Tmoc E;‘F. COMMENTS
NTU (mg/1) | gem B le| er frime|c 6T |Time al/ft2 1"’°d“ceg Raw | RM | Floc | Fin
T | e
b = s
Alum = 10 6.7 | 6.6} 6.6 J6.4
128 fi-29 |2.0 D Lime =~ 3,3] 16,0 4.0 Y440 1320 Jo.2f70 |40740)9.7) 13 13 3120 5280 6.6 | 6.6} 6.6 }6.51 5° | 93.6
1986N = 6.6 | 6.3} 6.4 l6.5
0.25
Loading
Ave. =pve. - et at
0.71 J6.5 §§§o§§§/
a. We
128 [ 129 {2.0 D SAME AS _ SAMH AS RUN|#128 16 16 6240 8914 SAME JAS RUN #124 5° 1 96.8 to drop
M RUN #4128 | Max. =flax. = oifas
0.8 F-0 R
. 1 el o el 14 D
129 B-301{1.9 D AME AS 16,0 4.0 11440} 1320 J0.92fwmm | wunen — 1} 4.0" 0 0 o8 a7 - o 6
UN #128 headlosy . I A
14 to J
129 B-30§1.9 D AME AS 0.67 6.1 SAMH AS RUN|#129 0 {4.25" 0 0 SAME AS RUN #129 A )
M UN #128 headlosq
130 §-31 1.8 D AME AS 160 4.0 SAMjAs RUN|#129 9 1 | 2160 so67  f& T &2 T Bi | 4° |90.9
UN #128 ) )
E‘urbidit_IyL
> 0.1 NTU
through-
but run.
130 §-314§1.8 D BAME AS 0.66 6.0 SAMH AS RUN|#129 0 32 0 0 SAME hsS RUN #130] 4° 0
M RUN #128
6.8 |6.6]-— Pp.a
6.8 |6.6}1-— b4 |
6.6 |6.5--— p.4 |5 190.7
6.6 }6.5)-—— B.5
131 Pp-5 | 1.8 D EAME AS 16,0 4.0 SAME} AS RUN|#129 9 15 2160 5067
le #128




TET

RAPID MIX FLOC FINISHED WATER pH
RAW : CHEMICAL [PLANT | FILTER : ; Y 1 e |Err. | commenTs
s |oare |russ | FLOK o | Dosaces |Fiow |ioapmvc Hours UFRV | Net Water ' ol b
NTU @e/l) temm | BB G| or fumelc | or [rimds0.1 ga1/gp2| Froduced  Raw | RM |Floc |Fin
ft il NTU Tun | sarlft
6.8 | 6.6] —— |6.4
=1 6.8 | 6.6 ~— 16,41
131 §2-5 138 D Lime = 3.3] 0.44| 4.0 440} 1320 Jo.92] -] =muum -] 8 19 1915 4966 6.6 | 6.5] —~ l6.4] 5° { 89.6
M 1986N = 6.6 | 6.5] —— 6.5
0.25
6.7 | 6.6] ~-- ]6.6
. 6.6 | 6.6] - l6.61
132 Bp-6 l1.7 D SAME AS 16.0 4.0 | saMy As RUN}#1314 9 14 2160 5067 6.6 | 6.5} ——- f6.5] 5 90,7
RUN #131M 6.7 | 6.5] — [6.4
132 12-7 1.7 D SAME AS 0.55 5.0 saMy As RUN|#131f 5 26 1500 5852 SAME jAS RILN #1373 5% | 86.7
M RUN #131M
6.7 1 6.6 — l6.7
6.7 | 6.6] —- J6.5 |
133 g2-7 1.8 D SAME AS 16.0 4.0 SAMH AS RUNJ#131% 10 18 2400 5136 6.8 | 6.7} -— l6.8 | 6 91.7
UN #1314 i 6.8 6.7 — |6.8
4“ o
133 uzq 1.8 D AME AS 0.66 6.0 | same As runj#13y 0 27 0 0 SAME [AS RUN #133 6 0
M UN #131M
6.7 |6.6]6.6 .6 -
6.7 {6.616.5 k.6 |
136 b-12] 1.7 D AME AS 160 | 4.0 Jsso]1320 Jo.sz}70 |aors0 fo.7] 14 14 | 3360 sae |58 &3 A A0 R Rl
UN #131M
134 -12 . D AME AS 0.44 4.0 SAMEJ AS RUN}#134
M ? 7 UN #1314 25 26 5985 5496 same As rufy #134 5° lo6.7




ZEeT

RAPID MIX FLOC FINISHED WATER pH.
RAW FLow CHEMICAL |PLANT | FILTER : ' ; ’
RUN | DATE | TURB | goupyapye | DOSAGES | FLOW | LOADING Hours |Hours | UFRV | Net Water Tmoc E§F~ COPMMENTS
NTU | ety teem |ogem, || op fype]e 6T ITime 0.1 Jto 8' 1 ..;/¢c2| Produced |Ray | ®M |Floc |Fin
e s ec sec lsec-ll min| NIU {for 10° Tun %l{,g
Headlos: — T
Alum = 12 6.7 | 6.6} 6.6 l6.5 cbest
135 f2-14 |1.6 D. Lime = 3.3] 16.0| 4.0 Jas4o} 1320 Jo.92) 70 | s07s09.7 | 12 15 3360 5314 6.6 | 6.6| 6.6 J6.5] 5° | 94.1sbestes
{19868 = 6.7 | 6.2| 6.2 6.2 foun.
0.2
135 fo-14 1.6 D SAME AS 0.66] 4.0 |sard as ronliss 23 24 5506 5474 sanE |as min #139 5° 96.3bsbest°s
M RUN #135 un.
B 6.8 |6.7] 6.6 6.6
b jilun = 10 6.8 |6.7] 6.6 6.6 | 5° | 9s4.8
136 §2-15 1.6 Lime = 3.3] 16.0| 4.0 ]samd as run}#135 16 16 3840 5370 o7 le7lee ke
1986N = s . . .
0.2
136 R-15]1.6 D AME AS 0.55] 5.0 | saMH AS RUN|#135 16 16 4781 6759 SAME JAS R‘TN #134 5° }95.8
MM UN #136
6.8 l6.6]6.6 6.6 |
137 Az-ls 1.6 D AME AS 16.0) 4.0 |samd as runfriss 16 16 | 3840 ssg |88 1o.616.6 K6 )50 |98
UN #136 .6 k.
Ave. =] Ave. =
Lz 0.62 5.6 oY ©
137 -16]1.6 D EAME AS saMH AS RUN|#135 22 23 7405 7768 SAME AS RUN #137, 5 97.3
MM RUN #136 |Max. =|Max. =
0.66 6.0
6.7 l6.4f6.4 poa |
138 Pp-21]1.5 D BAME AS 16.0 4.0 | SAME|AS RUN}#135 13 13 3120 5280 6:6 [6.416.4 B.5 |5 193.9
RUN #136




€€T

RAPID MIX FLOC FINISHED WATER pH
RAW CHEMICAL |PLANT | FILTER '
RN |oate |turs | o RON. o | DosacEs | Fuow |LoapING Net Water TEHP P‘;F‘ COMMENTE
NTU (@g/l) | gm | gom, pimel ¢ | or Produced |Rav | Rt |Floc'|Fin ¢
gal/ft
sec Jsec™] g?ﬂ?
138 b-21 |1.5 0.92{70 | 40740 9.7 10 13 4020 8930 g'z 2',’: 2'2 2'2 5° | 95.0
-, . . 4] 6.4 J6.
ve, = | Ave, =
138 B-21 1.5 D SAME AS 71643 samd As run]#13sk 12 13 4680 8760 SAME |as RUN #138u 5° {o5.7
FC UN #1384
Max, =
.77 7.0
Alun = 10
LLime = 3,3 6.6 }6.5] 6.5 .5 o
139 p-23 |1, . .
311.4 D o8 en - 16,0 4.0 |sauf as runj#138K 12 12 2880 5240 e lesles ka]6 |93
0.25
Ave, = | Ave. =
p.71 |e.5
139 P-23 14 4 D AME AS samg As Run|#138) 11 13 4303 8739 SAME S RN #139 6° |os.4
MY UN #139  |Max. =|Max. =
0.77 7.0
Ave, =] Ave. = 1
0.71 ]6.5
139 b-23 1.4 D KAME AS vax. | uax. - |54H as RUN #1384 10 10 3900 8640 samE hs RJN #139 6° | 94.9
FC RUN #1139 15777 |70
Ave, = Ave. =
0.68 6.2
139 B-23]1.4 D KAME AS Wax. —\max. = |S44E|as run]ri3sy 13 13 4875 8400 SAME hs RUN #139] 6° |o9s.9
RUN #139 ax. =jrax. =
cc 0.77 7.0
Alum = 10 6.7 6.616.6 pb.6
Lime = 3.3 6.7 6.6 16.6 p.6 sb 93.1
D 986N = 16.0] 4.0 |save|as runlrrzsd 12 12 2880 5240 6.3 ]6.0]6.1 k.1 .
140 J2-25{1.4 0.25




VET

RAPTD MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | PILTER :
MM
wn |oate|Tors | (ol | DOSAGES | FLOW |LoADING tours liours | UFRV | Net wWater n;.xgr E;F COMMENTS
NTU (/L) féem | 288 | | 6r Jome|lc | or |rimd<0.1 feo 8' | _.i/ee2]| Produced |Raw | m |Floc |Fin
It NTU Jor 107 o2
S| sahisy
" 6.7 | 6.6} 6.6 6.6
140 |2-25}1.4 D heon Relid Ko haso | 1320 Jo.92| 70 | 40740 ) 9.7] 1z 12 5184 9440 6.7 | 6.6] 6.6 |6.6} 5° ]96.1
M1 0.25 Max, =|Max. = 6.3 | 6.0] 6.1 |6.1
: 0.8 |s.0
Ave, =JAve, =
0.81 [7.4 LM
140 J2-25{1.4 D SAME AS saMd AS RuN|#140 10 10 4440 9888 saMglas ®fN #1sder | 5° | 95.5
FC [RUN #140MM] Max. =pax. = )
0.88 ,Fo
Ave. =lave. =
0.80 7.3 o
140 §2-25|1.4 D SAME AS samd as run|#140m 13 13 5690 9872 sam fas rn #1agm | 5° foo6.s
cc RUN #140MM| Max., =Max. =
0.88 8.0
, 6.7 | 6.6] 6.6 Jo.6 |
w1 Je-27)1.4 D SAME AS 16.0] 4.0 |sanq as run|#1rs0fm 12 12 2880 5240 6.7 | 6.50 6.4 J6.a | 5° ] 93.9
RUN #140MM 6.4 |6.3] 6.3 J6.3
Ave. =lye. =
0.65 |5.9
141 §2-27{1.4 D AME AS | SAMH AS RUN #140& 16 16 5568 7902 savE las wn #1141 5° | 96.4
Max. =Max. = q
MM UN #160MM
0.66 .0
Ave, =Rve, =
0.62 P.7
141 §2-27) 1 4 D AME AS _ | saug as run|#racfm 13 13 4446 7608 saMe hs Rpy #141) 5° |95.3
FC UN #140m | Max, =pax. =
0.66 5.0
141 $2-27) 1.4 D AME AS 0.66] 6.0 |saMgAs RUN|#1404M 16 16 5760 8190 SAME hS RUN #141] 5° 196.9
cc UN #140MM




Sel

8 RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER Y T
'S
RUN | DATE { TURB SCHEMATIC DOSAGES FLOW |LOADING Hours |Hours UFRV Net Water Tﬁ.MP EFF, ] COMMENTS
NTU (wg/1) | gpm to 8' sec2| Produced | Rraw | ®M [Floc {Fin| °¢ | %
2 galfft
¢ Tun %-fal‘/‘-ftz
é—-—%u ==?== T ——
Alum = 10 6.7 | 6.6] 6.5 }6.4
142 13-8 |1.3 D Lime = 3,3] 16.0 4,0 1320 Jo.9270 140740 6.7 | 6.6] 6.5 [6.5 o
19REN = L440 9.7 15 15 3600 5344 6.7 6.61 6.5 Y6.4 5 94.4
0.25 6.7 6.6} 6.5 |6.5
Ave, =] Ave. =
142 b 0.43 13.9
ot 1.3 D [SAME AS SAMH AS RUN{#142 26 26 6084 5356 SAME {AS RYUN #1473 5° 96.7
UN #142 Max. =] Max. = [ﬂ
0.44 4.0
Ave. =] Ave. =
142 B-8 1.3 0.39 |36
o . D AME AS SAMH AS RUN{#142 26 26 5616 AME [A: °
FC UN #142 Max, =|Max. = 4928 SAME [AS RI #1423 5 96.4
0.44 4.0
Ave, =] Ave. =
0.40 3.7
142 3-8 13
cc D AME AS Max. =|Max. = SAMET AS RUNJ#142 24 26 5328 5068 SAME KS RUN #1472 50 96.2
RUN #142 . )
0.44 4.0
6.7 6.6 6.6 b.5
6.3 6.3}16.4 .4
143 p-12 1.2 D GAME AS 16.0 | 4.0 |samg|as ruwfris2 14 14 | 3360 s [607 |eos|ea fua [6-5° |94t
RUN #142
Ave, =[Ave. =
0.54 4.9
143 3-12§1.2 D PAME AS SAME] AS RUN j#142 8 22 2352 62 L °
MM RUN #142 |Max. =[Max. = 36 {SAME AS RUN #143 47 131.5
0.56 5.1
Ave, =] Ave. = 6.7 }6.616.6 p.6
0.3¢ 3.6 6.7 6.516.4 b.4 °
143 P01 D AME AS SAME| AS RUN [#142 20 33 | 4320 4879 |54 [6-3 163 B3 |50 195.4
ON #1162 frar. =, =
0.56 5.1 4
i




otT

RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER ‘ COMMENTS
RUN |DATE | TURB | omvarre | DOSAGES | FLOW | LOADING Hours MHours | UFRV | Net Water TMOC E;F- £
NTU (mg/1) gpm .E%:.‘z G | oa1/rc? | Produce Raw { RM | Floe |Finl
g0 gal/ft
sec™ run i v
f—— - e ———— [re—
Ave, Ave, =
Alum = 10 Jo.51 |4.7 6.7 | 6.6} 6.6 |6.6
143 §2-27 |1.4 D Lime = 3.3 1440§ 1320 J0.92}70 | 40740 |9.7] 20 24 5640 6542 6.7 | 6.5] 6.4 l6.4] 5° [96.4
cc 19868 =  {Max. = Max. = 6.4 | 6.3] 6.3 l6.3
0.25 0.56 |5.1
Alum = 3 6.6. 1 6.2] 6.2 6.4 o
144 I3-13 1.2 D catFroc ™ 16,0 | 4.0 | samd as row}#rastc 19 20 4560 5432 6.5 | 6.1] 6.1 l6.1)5.5°] 95.6
= 2 mg/l 6.7 | 6.4} 6.4 6.4
CA233 = 0.2
Ave, =} Ave. =
0.42 |3.8 °
144 f3-13)1.2 D AME AS SAMR AS RUNJ#143§C 30 3 6840 5266 SAME Jas RUN #144 5.5°) 97.1
MM UN #144 Max, =f Max. =
0.44 }4.0
Ave, =] Ave. =
0.37 3.4
144 13-131;1 5 D AME AS samMH As rRun|#143kc 31 32 | 6324 4700 |sAME jas RUN #144 5.5° la6.8
FC UN #144 |Mex. =|Max. =
0.44 4.0
Ave., =} Ave. =
0.37 |33
146 B-131 5 D KAME AS Ma Max. = |SAMH AS RUNl#143¢c 32 32 6720 4851 SAME fAS RUN #144 5.5° | 97.0
cC Xe = . =
RoN #1464 {200 7] 50
6.6 16.616.5 p.5
6.5 [6.6716.6 b.5 .0 |5, |
145 PB-19f1.1 D BAME AS 16,0 | 4.0 }same]as run|#143¢c 12 12 2880 5240 6.7 |6.6{6.6 F.5 .
RUN #1144
Ave, =] Ave. =
0.59 | 5.4 &q
(o]
145 P-19)1.1 D BAME AS  lyay, = | Max. = | samg as run|#143fcC 16 28 5184 7355 SAME hS RUN #145 7° ] 96.1
MM RUN  #1.44 0.66 6.0




LET

RAPID MIX FLOC FINISHED WATER PR
RAW CHEMICAL |PLANT { FILTER ’ 1 i "
RUN }DATE | TURB scBFEMAmwTIC FLOW | LOADING Hours [Hours UFRV Net Water T?f EZF' COMMENTS
NTU 2| Produced Raw | RM |Floc |Fin
gal/ft S
Alum = 3
_ cATFLOC T4 0,49 6.6 | 6.6] 6.5 l6.5)
145 { 3-191.1 D = 2 mg/1] . 440 1320 |o.92 70 | s0740 J9.7] 25 25 6750 ° 6223 6.5 | 6.6} 6.6 {6.5] 7° | 97.0
FC CA233 = 0.9 Max. =| Max. = 6.7 | 6.6} 6.6 l6.5
0.66 | 6.0
Ave, =] Ave. =
0.52 | 4.7 ‘ R
145 |3-19}1.1 D SAME AS sam as Run]#145FcC 25 26 7050 6508 samE |as &N #14frc | 7° {97.2
cc RUN #145FC| Max. =] Max. =
0.66 |6.0
146 }3-21]1.0 D AME AS 16.0] 4.0 |saMd as rumjraskc 8 13 | 1915 5966 |87 ] 6.616.6 [6.5] J0 | g ¢
N #14SFC 6.7 | 6.5] 6.5 [6.5
Insuffi-
cient
MJ data due
146 §3-2141.0 D AME AS 0.89 saM as run|#14sfc see SAME |as RUN #1446 7° to chemt
MM UN #145FC onment cals rux
v ning out
146 {3-21{1.0 D AME AS 0.89 SAMA s run|#145kc see same s RUN #1446 7° AME AS
FC UN #145FC omment uN #146
146 §3-21 1.0 D LAME AS 0.89 sau] As run}#1457c see SAME s RUN #146) 7° AME AS
cc RUN #145FC Fommentd UN #146
6.9 {6.516.5 k.5 | .0
147 |3-270.98 b AME AS 16.0| 4.0 |sangas runjirashc 11 12 | 2660 si92 6.8 {e.4f6.4 .5 |7 |92
UN #145FC
F



8ET

RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL [PLANT | FILTER . :
RUN |DATE |TURB | ccomvanyc | DOSAGES | FLOW | LOADING Hours | UFRY | Net Water TEMP | EFF. |COMMENTS
NTU (ng/1) gpm £pm, ¢l er 1/¢¢2] Produced lRaw | RM |Floc {Fin o | %
ft gal/ft /£t
ron | Ghy
=|ave, =
Alum = 3 gv;; 7‘.’3
147 }3-27] o.98 D CATFLOC -1 hasol 132 . 22 6 6.9 | 6.5} 6.5 16.5 ]
L o2 mest 320 fo0.92} 70 | 40740 ]9.7| 13 6060 10520 es | eal ez lezl 7° |os.n
CA233 = 0.4 Max. ={Max. =
0.89 ]8.1
Ave. =JAve, =
0.76 6.3
147 §3-271 0.98 D SAME AS SAMH AS RUN|#147nd 16 18 6048 8630 SAME JAS RN #14'Jm4 7° | 96.7
FC RUN #147MM| Max. =Max. = 2 T
0.89 B.1
Ave., =fAve, =
0.67 6.1
147 §3-27| o0.98 D SAME AS sAmH As RUN|#147M 21 22 7686 8451 SAME JAS RN #apm | 7° | 97.4
cC UN #147MM| Max, ={ax. =
0.89 1
6.7 |6.6] 6.5 J6.5| .
148 }3-29| 0.95 D AME AS 16,0 | 4.0 | samd s run|#1474m 14 14 3360 5314 6.7 | 6.6] 6.5 f6.51 6° |94.1
UN #147MM 6.7 }6.6] 6.5 6.5
148 §3-29) 0.95 D AME AS 0.79] 7.2 |sam{As RUNJ#1479M. 0 20 0 0 SAME S RUN #14 | o
MM UN #147MM |
148 §3-29 o0.95 D KAME AS 0.79} 7.2 |saMe| As rRuN|#1479M 0 14 0 0 SAME #S RHL #148] 6 ]o
FC Run #147mM
148 [3-29 0.95 D BAME AS 0.79 ] 7.2 |samejas ruwn}r147im
cc RUN #147MM ° 18 0 0 'SAME s kb #148 6 | o
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RAPID MIX FLOC FINISHED WATER pH
RAW CHEMICAL |PLANT | FILTER ‘
. | comEN
RUN | DATE | TURB SC:;;:HOXTIC FLOW { LOADING Hours [Hours UFRV Net Water 1?3 E:F Ol 8
a1/£¢2] Produced lRaw | RM |Floe |Fin
g2 2
o | Mg
———— B ——eea —
High
Alum = 10 3 br o turbid
149 k-7 | o D Lime 16.0] 4.0 pasof 1320 |o.92}70 | 40740 9.7]c0.5 5 1200 4512 6/6 | 6.7| 6.7 |6.6] ¢° ] 83.3)ity runs
15 1986N =
0.25
High
4.0 7.2 | 7.0] 7.0 7.0 turbid-
. . . » . it
150 k12| ¢ D SAME As 16.0] 4.0 | samf as run|4149} 7 br 7 1680 4869 7.2 | 7.6) 7.0 |7.0} 83 | 882 °5F
13 RUN #149 0.5
. High
turbid-
° ity runm.
151 §-14 | 5.0 D SAME AS 8.8 2.2 | savg As RUN|#149 8 hr 8 924 2469 6.5 | 6.6] 6.4 (6.5 8.5 | 78.4
RUN #149 30.5
High
turbid—
ity rum.
151 b-14 | s.0 D AME AS 0.43) 3.0 |samd as ronjr1s49 7he | 12 1655 4785 savE Jas rdw #151 8.5°| 87.9
™ UN #149 ‘ co.s
High
151 g-14 | 5.0 D AME AS 0.46] 4.2 |sanq as run|#49 7he| 10 | 1743 5077 |sauE fas rw #15)  [s.50 | ss. o Eurbid-
FC RUN #149 <0.5 ity runm.
151 f-14 o High
o 5.0 b AME AS 0.45| 4.1 |samd as run)rise 10 he| 10 2442 5234 SAME s RUN #151] .5° | 91.4 curbid-
UN #149 0.5 ity run.
6.5 16.6]16.5 k.5 R ]
10 16 2400 5136 6.5 | 6.6]6.5 }.5 8.5° | 01.
152 -21 5.7 D AME AS 16.0 4.0 SAMH AS RUNJ]#149 65 6.616.6 k.5
uN #149




0%l

RAPID MIX FLOC FINISHED WATER PH
RAW FLOW CHEMICAL |PLANT | FILTER ' . : y
RUN |DATE|TURB | goypyarc | DOSAGES | FLOW | LOADING Hours |Hours | UFRV |wet water ool ol R
NTU (wg/1) | gpm B o | or frimelc er |rime <0.1 gal/Er? pzoduceg Raw | ®M | Floe |Finl °€
sec) sec Jsec) NTU Tun g.laz;l‘[l-nj'?ft
e =A=$= P ——
Alum = 10 | .. 6.5 16.6]6.5 6.5
152 §4-21{0.57 D L.ime 0.44| 4.0 lhasof1320 Jo.92)70 {40470 |9.7 0 29 0 0 6.5 |6.6]6.5 J6.518.5°] o
M 1986N = 6.5 |6.6|6.6 6.5
0.25
152 J4-21{ 0.57 D AME AS 0.44 4.0 |saMB AS RUN #1521?4 0 24 0 0 *SAME hs RO #1524 18.5° | 0
FC UN #152MM
152 f4-21] 6.57 D KAME AS 0.44 4.0 | SAME] AS RUN #1524M 0 24 0 ] SaME s RUN #152kM  [8.5° | 0
cc RUN #152MM
6.7 |6.6|6.6 k.5 J o
153 f4-24] 0.55 D CAME AS 16.0 ] 4.0 |saMe|as run fr1s2gM 10 10 2400 5136 6.6 |6.6|6.5 p.5 I8.5° J91.7
RUN #152MM 6.6 {6.7]6.5 §.5
Ave. =JAve, =
. 0.80 7.3 o
153 }4-241 0,55 D EAME AS SAME| AS RUN |#1528M 12 13 5256 9893 IsaMe As RUR #153 B.5 196.2
M fun #1527 Max, =|[Max. =
1.1 10.0
Ave, =] Ave. =
C.74 |6.8 Ul, L
. y (s]
153 J4-24 0,55 D AME AS Max. =|Max. = |sAMH s RUN]#1528mM 14 1 |27 9248 SAME BS RUN #153 .57 6.
FC ] Run #152MM01.1 10.0
jAve, = | Ave. =
0.66 | 6.0 MJI 4 °lo6.0
" ) SAME kS RUN #153] 8.5 .
153 §4-24 .55 B aEas e b, - BAME hs RUN §152 14 14 5040 8143 uN
cC UN #152MM L 1. 10.0




I3l

FINISHED WATER pH
RAW CHEMICAL |PLANT | FILTER .
RuR |vate |tuRs | o cnON o | Dosaces |Fow |voapin Hours |Hours | UFRV |Net water ™= cﬁ EIZ’F' COMMENT:
NTU (wg/1) | eem BPT, gal/fr2| Produced QRay | RM |Floc'|Fin
ft2 1/£e2
run SplLitt
—tee k] e
Alum = 10 10 o jHigh
154 }4-28l6.0 D Lime 16.0f 4.0 hssoj1320 Jo.92170 40470 J9.7 10 2400 5136 6.5 | 6.6] 6.6 [6.6]8.5°]91.7 Jeurbia-
: ’ 1986N = <0.5 ity run.
0.25
10 o High
154 f4-28]6.0 D AME AS 0.44] 4.0 |samg As run|#154 15 2400 5136 SAME Jas RN #154 8.5% | 91.7 Jeurbid-
MM UN #154 <0.5 ity run.
10 ° High
154 Ja-28}6.0 D kavE as 0.43] 3.9 |samd as runjeiss 12 2352 5024 SAME AS RUN #154 8.5° | 91.5 | turbid-
FC RUN #154 20.5 ity run.
12 High
1564 J4-28]6.0 N BAME AS 0.44{ 4.0 lsamdas row}#iss 13 2851 5184 SAME hS RUN #154 8.5° | 93.0turbid-
cC RUN #154 0.5 ity run.
6.7 |6.6]6.6 k.5
155 §s5-1 jo.s D lEAmz A8 16.0 | 4.0 |same}as run|#is4 12 12 2880 5240 6.7 |e.6 §6.6 b.5 ho® foe3.1
UN #1564 6.8 l6.616.7 k.o l
Ave, =)
6.9 Ave. =
o
155 §s5-1 jo.5 D EAME AS 6.3 same|as run f#154 0 22 0 0 fsaME s RUR #155 10°| o
vd UN #1546 Max. =|yax. =
1.1 10.0
Ave., = -
0.68 'g"g'
155 {§5-1 [0.5 D BAME AS SAME| AS RUN |#154 3 24 1116 6584 Jsame ks Ruft #155 10° |82.1
FC UN #154 [Max. =Qp.0. =
1.1 10.0




vl

RAPID MIX FLOC FINISHED WATER PR
TR I CHEMICAL |pranT | FILTER . :
RUN | DATE |TURB | copypyappc | DOSAGES | FLOW §LOADING Hours | UFRV | Net water TEMP |EFF. | COMMENTE
NTU (ug/1) to 8' laiiee2 Pr‘;t;\;cgd Raw | RM |Floc |Fin| ¢ | %
gal/ft
run 75 1Y
Atum = 10 [0-71 ]85 6.7 |6.6]6.6 l6.5]
155 Is5-1 lo.s D  ime is0 | 1320 lo.92)70 ; 6.7 16.616.6 |6.5110° | o
cc Logen = Max. = |Max, = 92 40470 19.7 0 22 0 0 6.8 16.6}6.7 6.6
, o2 [e1 {1000
156 §5-3 fo.ss ) AME AS 16 4.0 |sand as run|#issfc B 8 | 1915 4966 |08 [6-716.7 6.6 g 50 g9 ¢
UN #155CC 6.8 6.716.7 6.6
Ave. =] Ave. =
0.76 |e.9
156 15-3 [0.45 D AME AS SAMH AS RUN |#155¢C 14 14 5796 9390 SAME BS RUN #156 8.5% | 96.5
MM UN #155CC [Max. =]Max. = .
1.1 |00
Ave, =] Ave. =
156 153 lows lo.78 7.1 : l’l‘ l o
13 .45 b LAME AS same] as rum J#1554c 14 14 | 5964 9672 save bs rof #15¢  {8.5° | 966
RON #1550C |y o] o, <
1.1 |10.0
Ave, =] Ave. = 14t
156 {§5-3 0.72 |6.6 to .
0.45 D KAME AS same| as ruw j#1556¢ 9.2 14 | 5544 8966 SAME ps Rufv #156 .5 }96.4
cc RUN #155CC |, _ _ headlo
X. =§Max. =
| S BT
6.5 16.3]6.3 k.3
: . 6.7 |6.5)6.6 pus |
157 I5-14] 0.40 D LAME AS 16.0] 4.0 |samM}as rux|f1ssfc 1 11 2640 si92 |87 |6-6]6-5 P35 (11 192.4
: RUN #155€C
Ave, =] Ave. =
6.9 6.3
D ! ]
157 §5-14] 0.40 v A5 [ax. = Juay, o |SAME[AS RON #155dc 16 16 | eo0u8 8630  [SAME §5 RUY #156 11° }96.7
MM RUN  #1.55CC {1.1 10.0
g L




€71

) RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILIER ; )
RUN |DATE | TURB | goypuarrc | DOSAGES | FLOW | LOADING Hours UFRV | Net Water TEMP | EEF. | COMMENTS
NTU (mg/1) gpm Epn, ¢ 1| or Iimel g eT a1/e? Produced |Raw | ®M |Floc JFin} ¢ | %
ft . £ 5’5\1/~ft:2
pec] run o I
X
10 |s.7 5.2 6.5 16.3] 6.3 [6.3]
157 {5-14 |0.40 D Lime hasol 1320 fo.s2]70 f 40470 fo.7] 20 20 6240 6860 6.7 } 6.5 6.4 |6.4 11° }oe.8
FC 1986N = IMax, = | Max. = 6.7 | 6.6] 6.5 6.5
0.25 1.1 10,0
[Ave, = ] Ave. =
0.44 J4.0 :
157 ks-14 Jo 40 D. AME AS samg| as Rrow |#157Fc 28 28 6720 5537 saME jas RYN #157FC | 11° [97.0
cC UN #157FC Max. = { Max. =
1.1 10.0
No
158 Run #158
8 High
159 f5-20]5.0 D BAME AS 160 4.0 fswas runlnsrfc 8 | 1920 4980 6.5 |6.6]6.6 p.6 [10.5% 89.6)turbid-
RUN #157FC <0.5 ity run.
14
to 7 High
160 [5-24 |34 ‘1) KAME AS 160 | 4.0 |samyas runfsiszic 7| 1680 4869  l6.6 |6.6}6.6 p.8 h3° [ss.fturbid-
-RUN #157FC <0.5 ity run.
High
% . turbid~
. : i
160 P-24]to D EAME AS 0.43§ 3.9 SAME)AS ron |47 10 2101 4913 IsaME hs RUN #160 13° | 90.5] 1ty Tun
MM 34 RUN #157FC ] £0.5
L 14 High
160 ~24 BAME AS 0.43 9 o turbid~
b ;‘Z D oM #187FC 3.9 SAME] AS RUN|#157%¢C 0.5 10 2117 4955 ISAME &S RUY #160 13 90.6 ity run.
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RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT { FILTER i .
RUN | DATE TUﬁR: SCHEMATIC D(OSA,G:;E)S FLOW | LOADING Hours [Hours UFRV Net Water T;ﬁ;l’ E;F COMMENT:
' e/ e 1 B |o | er [melc | er Produced |gav | RM |Floc |Fin
’ sec] sec lsec—l %ma'l/ft
14 . Alum = 10 9 High
160 |5-24 fto b Lime 0.431 3.9 faso] 1320 Jo.92]70 | 40470 f9.7 10 2095 4899 6.6 | 6.6] 6.6 |6.8] 13° | 90.5|turbid-
cc 34 1986N = 0.5 ity run.
0.25
Asbestos
161 f6-8 {0.30 b SAME AS 16.0| 4.0 |sag as ron{sieofc 11 11 | 2640 sig2 |83 [ 6-4f 64 [8.5 150 [ o 4o
RUN £160CC 6.5 | 6.3] 6.4 l6.5
Ave., = Ppve, =
0.73 6.7 o Asbestos
161 §6~8 |0.30 D SAME AS SAMH AS RUN|#160fC 16 16 6432 9197 SAME jAS RUN #1621 12° [96.9 {run.
MM UN #160CC[Max. = Max. =
1.1 fo.o
Ave. = Jve, =
0.71 .
16 -8 6.5 ° fehestos
1 =% |o.30 D AME AS | — bax. = SAMH AS RUN{#160§C 15 15 5850 8408 SAME S RUN #161 12 96.6}un.
FC UN #160cc|Ser T PR*: T
1.1 po.o
Ave. =pve. =
6.7 le.1
161 16-8 lo.30 D aME AS N hax. - ]S4 As Runf#160fC 16 16 5856 7909 |saME s RdN #4161 12° | 964 |Asbestos
cc | ST i o run,
High
5 to 0 o kurbid-
162 Lﬁ“lo 34 D KAME AS 16,0 | 4.0 }samg as run}#160fc 2 0 0 6.6 16.616.8 b.6 I3 0 kty run.
RUN #160GC k0.5
1 ° High
Ave, = JAve, = 416 SAME |oS RUN #162 13° | 31.4 turbid-
18 EAME AS [0.53 .8 sam As RUN] #160fC 4 290 : ity run.
162 $6-10] o D p . =<0.5
MM RUN #160CC
34 Max. = Max. =
b.s6 p.1




Sv1

RAPID MIX FLOC FINISHED WATER pH
RAW CHEMICAL {PLANT | FILTER - r : i ; [ Pov—
BN |oate |Tors | (hOR . | DosaGEs | Fiow |LoapING Hours [ours | vFY fet vaer | e e
NTU (mg/1) | gpm B Jo| or |rmele er 1/£62 Prol;x;:gz Raw | R4 | Floc |Fin
plun = 10 | ove: 0 . High
D Lime = 3,3] °° 4.2 1440] 1320 f0.92]70 | 40470 |9.7 2 0 . 0 6.6 | 6.6} 6.8 l6.6] 13 0 |turbid-
< ity run.
19(8)6121; Max. o Max. = <0.5 y
: 0.56 | 5.1
18 Ave. = | Ave, = 3 ° High
162 §-10 |to D ém as  [0-44 4.0 s as run|meafe 5 718 3667 SAME 1AS RI#N #16¥:C 13° |72.0 ;:;b::;
cc 34 UN #162FC <0.5
Max. =] Max. =
0.56 5.1
18 1 High
163 B-11 |ro D AME AS 16.0 4.0 |samd As run|#162fc 2 240 0 6.7 16.816.6 .7 13.19 16.7]turbid-
34 UN #162FC <0.5 ity run.
18 Ave. = | Ave, = 4 . High
163 P11 |to D ave as 9% 143 Leand as row|mezkc 4 ) 1039 4646  |SaME s RLHN #16]  [13.1% 0.gf FVrbld
MM 34 UN #162FC _1- _ <0.5 y run.
Max. = ] Max. =
~10.56 5.1
[Ave. = | Ave, = ‘High
oY o-38 3.4 3 3 617 2928 SAME hS RUN #163) 13.1% 67.6 ;urbid-
163 $-11 |to ) EAME a8 | vax, = [5aEas roNfrr628cC .5 . -6fity run.
FC 34 UN #162FC | }s(é s ’l‘ 0. .
= High
. = | Ave. =
%VZS Avi turbid-
18 saMe] As RuN |#1628C 5 5 1239 4690 {saMe ks Rruf #163 13.1%] 83.9] 1Y Tun.
to D FPAME AS Max., = | Max. =
ég3 e Y RUN #162FC .56 | 5.1 0.5
No runs
164 con~
to ducted.
167
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RAPID MIX FLOC FINISHED WATER pH
RAW CHEMICAL [PLANT | FILTER ;
FLOW . jcomMen
RUN |DATE |TURB | coprnanre | DOSAGES | FLOW |LOADING Hours UFRV | met Water ri.gr E:F COMMENTS
NTU (mg/1) gpm mf)%lz ¢ | er frimel ¢ oT |Tind s0.1 02 Produceéi Raw | RM | Floe |Fin|
sec™ sec ksec—] NTU run . gi%q_é
— e e
Ave. =JAve, =
Alum = 10 10.42 3.8
168 §7-261 0.25 H Lime = 3,3 14400 1320 J0.92} 70 | 40470 }9.7 7 26 1596 4591 13° | 87.5
1986N = Max. =[Max. =
0.25 0.45 J4.0
Ave, =JAve, =
0.36 [3.3 i
168 17-26]0.25 H SAME AS SAMH AS RUN]#168 10 26 1980 4153 13 89.9
MM RUN #168 [Max. =[Max. =
0.44 .0
fAve. =lave. =
0.40 3.6
168 17-261¢, 25 1 AME AS - _ | samMH as run]#168 6 26 1296 4444 13° | 84.6
FC N #1688 |nens T [Hex-
0.64 l4.0
Ave, =]Ave., =
0.40 3.6 AmJ
168 §7~2610.25 H AME AS Avan, = |54 as runjires 6 26 1296 4hbh 13° |84.6
ce UN #les | Mex. ~Max. =
0.44 4.0
169 J8-10§0.25 K AME AS 16.0] 4.0 SAMH AS RUN|#168 8 8 1915 4966 89.6
UN #168 |-
169 §8-10] 0.25 H CAME AS 0.55| 5.0 |]saME] as runj#168 14 14 4200 6729 195.2
MM RUN #168
Ave. =] Ave, =
0.50 4.6
14 14 3864 6163 94.8
169 f8-19 0.25 H CAME AS Max. =}Max. = |SAME|as Ruw|#168
FC RUN #168 0.55 5.0
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RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL JPLANT | FILTER v 1ere. lca .
RUN | DATE | TURB SCHEMATIC DOSAGES FLOW LOADING Hours [Hours UFRV Net Water T&‘c@ . . IMMENT.
NTU (mg/1) gpm £po, G e Irimel ¢ er  |rimel <0.1 1/¢¢2 | Broducad  IRaw | RM | Floe |Fin|
ft “NTU gL/t 1/£t2
i = ‘%—f %#
Ave, Ave, J
Alum = 10 ] 0.50 4.6
169 PB-10 |0.25 H Lime = 3.3 1440§ 1320 0.92) 70 40470 §9.7 14 14 3864 6163 94.8
cc 19868 =  IMax. =| Max. =
0.25 0.55 5.0
170 P-ll» | 0.28 H SAME AS 16.0 4.0 SAMH AS RUNJ#169fC 12 12 2880 5240 93.1
RUN #169CC
170 18-14 {9, 28 H SAME AS 0.66| 6.0 ] samd as run]sieofc 0 12 0 0 0
M RUN #169CC
Ave., =|Ave. =
0,61 5.5
170 ~-14 ] 0.28 H SAME AS SAMH AS RUN|#169fFC 0 12 0 0 0
Fe RUN #169CC Max. =[Max. =
0.66 6.0
Ave., =]Ave, =
0.61 ]5.5
170 h—lﬁ 0.28 H SAME AS Max. =[Max. = SAMH AS RUN{ #169FC 4] 12 0 0 )
cc UN #169CC 0.66 l6.0
171 PB-16{ 0.30 H SAME AS 16.0 4.0 SAMH AS RUNJ #169fC 12 12 2880 5240 93. %
RUN #169CC
171 $-16] 0.30 H SAME AS 0.77 7.0 SAMH AS RUNJ#169§C [} 16 [¢]
™ T lmm #169¢C '1 0 0
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RAPID MIX FLOC FINISHED WATER pH
RAW CHEMICAL }PLANT | FILTER
w N
ron |oars |turs | LR, o | posagEs | TLOW |LoaDING Hours |Hours | UFRV | Net Water T?(':’P E§F~ COMMENT:
NI (mg/1) | gpm B o | er fume]c et |rime <0.1 gal/fe? | Produced  |Raw | RM |Floc |Fin
1‘ win NTU Tun gal/f_;_
Alum = 10 [0.69 | 6.3
171 |8-16 [0.30 H Lime = 3.3 1440 11320 Jo.92)70 J40470 {9.7] o 12 0 0 0
¥C 19868 =  {Max. = | Max. =
0.25 0.78 | 7.0
Ave. =§ Ave. =
0.69 }6.3
171 18-16 f0.30 H CAME AS SAME| AS RUN [#171%C 0 12 0 0 0
cc RUN #171FC |Max. =] Max. =
0.78 | 7.0
172 {8-2110.28 H EAME AS 16.0) 4.0 {[sam}as rux fr1714c 12 13 2880 5240 13° §93.1
RUN #171FC
Ave. =] Ave, =
0.77 }7.0
172 f8-2110.28 H BAME AS SAME|AS RUN §171HC 0 18 0 0 13° | o
M UN #171FC [Max. = | Max. =
1o.89 |s.0
Ave, =] Ave., =
0.79 |7.2 °
13°] o
172 {s-21]0.28 H AME AS Max. =} Max. = lgame] As RUN|#171%C 0 8 0 o
FC UN #171FC J0.89 8.0
Ave, | Ave. =
0.76 |6.9 e
0 15 0 0 13 [+
172 J8-21} 0.28 1 EAME AS Max, 4 ax, = |54 As RUN|#171FC
cc _ o #171FC] 5750 ] %0
Alum = 10 ‘
Lime = 3.3 i ‘ 6.4 {6.2]6.2 |6.2
= o
174 fo-5 | 0.28 D 1936‘2“0- 15.4 3.8 |1aso{1320 Jo.92i70 f40s70{9.7| 11 11 2508 4911 6.4 |6.0)6.2 |6.1]15° p2.0
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RAPID MIX FLOC FINISHED WATER pH
RAW FLOW CHEMICAL |PLANT | FILTER . ) Y S PU—
*Ui | DATE | TURB SCHEMATIC DOSAGES | FLOW | LOADING Hours lHours UFRV Net Water Tmoc . .
1/¢¢2 | Produced |Raw | BRM | Floe |Fin
al/ft 5
ol |
6.4 |6.2 |6.2 |6.2} 0 Declining
174 § 9-5 0.28 D 1986N = 1440 1320 §0.92) 70 | 40470 9.7 18 18 7128 9105 6.4 6.0 6.2 6.1 15 97.2 |rate run,
MM 0.20 Max. =] Max. = : ¢ * :
1.1 10.0
SAME AS Ave, =} Ave., = ° Declining
174 §9-5 Jo.28 D RUN #174MM}0.73 6.7 SAMH AS RUN}#174MM 18 18 7236 9247 SAME[AS R§N #174MM | 15 97.2 [rate run.
CMM :
Max. =| Max. =
1.1 10.0
SAME AS Ave. =] Ave., = Declining
1743 9-5]0.28 D RUN #174M4]0.73 6.7 SAMH AS RUNJ#174}M 19 19 7638 9268 SAME{AS RTN #174m ] 15° [97.4 [rate run,
CcC
Max., =} Max. =
1.1 10.0
SAME AS
175 b-19 J 0.45 D iRUN #iram] 16.7 | 4.2 saMf As RUN|#174}01 11 1 | 2172 5193 2'; gg g'g g‘g 15% [92.3
s a5 Jeves = ‘;"*l" =
175 j9-191 0.45 D UN #174MM| " * SAMH AS RUNJ#174] 18 18 5508 6975 SAME JAS RUYN #171 96,4
MM . Max. = | Max. =
0.66 6.0
Ave., =] Ave, =
SAME AS 0.57 5.2
175 §9-19§ 0.45 D UN #174MM SAMH AS RUN|#174M 18 18 5616 7117 SAME JAS RYN #179 Bé6.4
CcMM Max. =] Max. =
. 0.66 6.0
we as 1075 5T | aud
175 J9-19f 0.45 D UN #174MM)0° . saMp As RN #1744 18 18 5832 7401 ISAME BS RUN #175 r96.6
cc Max. = [Max. =
0.66 6.0 1
i




APPENDIX C-2
DIAGRAMS OF FLOW SCHEMATICS TESTED DURING THE PILOT STUDY

Lime Alum Polymer
A R&g;d Floc -—-l-— Filter jrm——3
Cationic
Alum Polymer Polymer
B Filter pe————3

Static Mixers

Lime  Alum Polymer
c —4 57 e s
Static
Mixer et
Alum Cationic )
Lime (or FeC13) Polymer Polymer
'D Floc L Filter
Static
Mixer
Polymer
Lime Alum 1ym
E Floc Filter |r————p

Figure C-1. Listing of flow schematics tested during pilot study.
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Lime Polymer
S 2 pr
Holdin l
F Basjng | Filter —p
Alum
Cationic
Lime PoTymer Polymer
3 pro S 2 pr ; JL
G Filter —3
Alum
Lime Alum Polymer
H Floc Setth‘ng'—L Filter >
Static
Mixer
Lime Alum
Hydraulic ) :
Rapid Filter —p
I Mix
|
Lime Alum Polymer

"l':

Figure C-1.

%) L Floc Filter —_3

Listing of flow schematics tested during pilot study.

(continued)
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