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1.0 Recommended | mprovements

Recommended Alternative

As described in Chapter \-1.0 Alternatives Evaluation, we recommend that the
City of Lawrence proceed with implementing the water supply, treatment, and
distribution system improvements identified for Alternative 1.

Alternative 1 involves the expansion of the Clinton WTP and the Kaw WTP to 25
mgd each to meet the projected year 2025 maximum day demand of 50 mgd. A summary
of costs associated with this recommendation is shownin Table VI-1.

TableVI-1
Capital Cost Summary of Recommended | mprovements
Component Capital Cost
6
Kaw Raw Water Supply |mprovements
Reliahility 776,000
Growth 4,009,000
Clinton Raw Water Supply I mprovement
Reliahility --
Growth 1,151,000
Kaw WTP Improvements
Reliability e
Growth 14,561,000
Regulatory 2,476,000
Clinton WTP Improvements
Reliahility --
Growth 7,901,000
Regulatory ® 2,476,000
Distribution System Improvements 36,440,000
New Operations and Maintenance Building 4,719,000
Total |mprovements 74,489,000
) Reliability improvements are in the current year budget and are not included in
this table for construction of a parallel header between the raw water flow splitter
and presettling Basins 4 and 5, to remove a hydraulic restriction that currently
[imits the plant to about 16 mgd.
@yv post-filtration irradiation for Cryptosporidium inactivation may or may not be
required depending upon the results of source water monitoring under the
LT2ESWTR.

Additiona information on recommended improvements for Alternative 1 is
provided in the following paragraphs.
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1.1.1 Water Supply

The firm capacity of the existing intake and vertical wells a8 Kaw WTP is
approximately 16 mgd. Therefore, improvements are required to upgrade the firm
capacity of the raw water supply system to 17.5 mgd to be compatible with the existing
WTP capacity. A 30-inch paralel siphon should be constructed to increase the firm
capacity of the intake system. In aldition, all of the pumps at Low Service Pumping
Station No. 2 (LSPS No. 2) should be replaced with five units rated at 3,050 gpm at
approximately 75 feet head to provide the required pumping capacity. Other options for
pump replacement capacities (such as two or three pump replacements with different
rated capacities) may be considered during detailed design.

Additional surface water supply or a new groundwater supply is required at the
Kaw WTP to expand the raw water supply system to 25 mgd. A second intake crib would
be constructed and a new 24-inch raw water supply line would convey water to the trash
well. From there, the water would be pumped through an upgraded Low Service
Pumping Station No. 1 (LSPS No. 1) through a new 24-inch raw water transmission line
to convey the water to the new treatment train. Required upgrades at LSPS No. 1 include
replacing the pumps, electrical equipment, HVAC, and instrumentation and controls.

The Bowersock Dam has recently undergone significant maintenance repair. The
City should plan on inspecting the dam and budgeting for miscellaneous repairs of the
100+ year old structure on a routine basis to ensure that the dam remains as a viable
feature of the City’s raw water supply system.

Improvements are required to develop a firm supply of 25 mgd to the Clinton
WTP. In order to provide the firm capacity at projected drought water pool elevation in
the Clinton Reservoir, al of the existing pumping units should be replaced with higher
head units rated at approximately 180 feet. Three 10 mgd units and one 5 mgd unit
should be installed and for flexibility, equipped with adjustable frequency drives.

1.1.2 Water Treatment
In order to expand the Kaw WTP from 17.5 mgd to 25 mgd, a new 7.5 mgd

treatment train should be added and new presedimentation, primary, and secondary
basins should be constructed. Circular basins are considered preferable to rectangular
basins because circular softening equipment is more efficient in reducing hardness and
settling out precipitate. Circular basins would provide treatment similar to that used at
the Clinton WTP.
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Additional filtration capacity is also needed at the Kaw WTP. It appears that the
most viable option would be to construct two additional filters west of existing filters 5
through 8. For reliability, the two new filters should be of the same size as the adjacent
filters, which would increase the filtration capacity by 7.8 mgd at a loading rate of 4
gpmv/sf.

A new treated water reservoir with a minimum volume of 1 million galons
should be constructed to provide additional storage capacity at the site, alowing plant
operation to vary from production rates. In addition to these improvements, new
chemical feed facilities would need to be constructed to accommodate the increased
capacity.

Expanding the Clinton WTP from 15 mgd to 25 mgd would involve the
construction of a new basin train consisting of a presedimentation, a primary, and a
secondary basin, and the installation of new chemical feed equipment for the new basin
train; and construction of additional high service pumping facilities. Recommended high
service pump station improvements are described in the following section about the
distribution system. The Clinton WTP expansion project completed in 2002 already
includes the filtration and transfer pump improvements necessary to process 25 mgd.

Depending upon the results of the monitoring for source water Cryptosporidium
under LT2ESWTR, additional provisions for oocyst removal and/or inactivation may be
required at the Kaw and the Clinton WTP. Depending on the severity of the
Cryptosporidium infestation in the raw water, post-filtration UV disinfection may be
required.

1.1.3 Distribution System

Service Levels. Much of the area west of Kansas Highway 10 (K-10) includes
ground elevatiors that cannot be served at adequate pressures from the existing West
Hills Service Level. A new Kanwaka Booster District is recommended to serve the entire
areawest of K-10. The Kanwaka Booster District would be supplied by booster pumping
from the existing West Hills Service Level.

A South Service Level should be established for the future service area south of
the Wakarusa River. The South Service level would have a maximum static hydraulic
gradient of 1050, or about 30 feet higher than the existing Central Service Level.

Two areas of high ground that are expected to have a sizable future population
could not be served by the future South Service Level. South 1 Booster District would be
located in the southwest corner of the service area, along the south shore of Clinton
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Reservoir, and South 2 Booster District would be located on a ridge between Wakarusa
Drive and Kasold Drive.

Sorage Facilities: The City has been planning to construct additional storage in
the West Hills Service Level aong 6th Street, west of Wakarusa Drive. Based on the
eva uations conducted for this report, this storage should have a minimum total volume of
1.0 million gallons.

No additional storage is recommended for the Central Service Level.

Recommended additional storage facilities to meet projected demands through
year 2025 are summarized in Table VI-2.

TableVI-2
Recommended Additional Storage Facilities
Service Level Facility Name Volume (M Gal)
West Hills Service Level Sixth Street East Elevated Tank 1.0
Kanwaka Booster District Kanwaka Elevated Tank 1.0
South Service Level Central South Ground Storage 1.0
South 1 Booster District South 1 Elevated Tank 0.25
South 2 Booster District South 2 Elevated Tank 0.25

Pumping Facilities. Recommended pumping facilities are summarized below:

The Kawaka Booster District should be supplied by two pumping stations for
reliability and redundancy. The major pumping station should be located along
Sixth Street, at the same location as the recommended 6" Street West Elevated
Tank.

The future South Service Level (including South 1 and South 2 Booster Districts)
should receive the majority of its supply through a booster pumping station
located in the vicinity of O’'Connell Road and N 1100 Road (O’ Connell Road
Booster Station). Additional supplemental supply of about 2.0 mgd would be
delivered directly from the Clinton WTP. A flow control valve should be installed
on the existing 24-inch Central Service Level main near the intersection of 23
Street and Wakarusa Drive to allow the Clinton WTP high service pumps to pump
directly to the future South Service Level and to concurrently deliver water to the
Central Service Level.
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The South 1 and South 2 Booster Districts should each be supplied by a single
booster pumping station and elevated tank.

High service pumping improvements are required for both the Kaw and the
Clinton WTP as summarized below:

- All four “old” Kaw WTP high service pumps to the Central Service
Level should be replaced with 3.5 mgd units to meet year 2025
demands.

- The Kaw WTP high service pumps to the West Hills Service Level
deliver only about 1.2 mgd, which is less than their reported capacity of
1.5 mgd. For reliability, the pumps should be replaced with units that
would 1.5 mgd at a rated head of 350 feet.

- The Clinton WTP high service pumping capacity to the Central Service
Level is not adequate to meet projected year 2025 demands. Two
additional 5.0 mgd units should be installed.

- The firm rated capacity of 10 mgd from Clinton WTP high service
pumping building to the West Hills Service Level is inadequate to meet
the projected year 2025 demands. Two additional pumps rated at 4.5
mgd should be installed in the high service pumping building when the
water treatment plant is expanded.

Distribution Mains. Significant distribution main improvements are required to
deliver water from the expanded water treatment plants and to supply the expanded
service area. Distribution main improvements are shown, with the locations of the other
distribution system improvements discussed above, on Exhibit 1V-1 in Section IV of this
report.

Distribution main improvements are recommended to help sustain the water level
in the Harper Elevated Tank. While a recommendation for a new “Harper Booster
Digtrict” is not included in this report, additional consideration should be given to this
concept if pressure concerns continue to be an issue in the area.
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1.1.4 Operationsand Maintenance Building

New operations and maintenance building space should be constructed at a
location that can be separated from the water processing areas to provide a consolidated
area for all Utilities Department administrative staff. An isolated site would enhance the
security of the water processes as there would be no reason for the genera public to
require acess to the plant sites. Public access is currently required at the Kaw WTP
because the administrative staff is located there.

1.2 Implementation Plan

Detailed discussions of cost for the recommended improvements are provided in
Section V of this report. An implementation plan showing 10-year capital improvements
was developed on the basis of the recommended improvements and is shown on Table
VI1-3. The phasing schedule for the Clinton WTP expansions is shown on Figure VI-1.
Recommended improvements are shown on Figure VI-2.
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http://www.lawrenceks.org/Headlines/WaterSystem/Figures/TableVI-3ImplementationPlan.pdf
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|Figure VI-1 — WTP Expansion Phasing (Click to download PDF 80 KB) |
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[Exhibit V1-2 — Recommended Improvements (Click to download PDF 6.91 MB) |
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