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Cost estimates were developed for three shallow alluvial or river intake alternatives (Grand River at
Sumner and Chillicothe and Missouri River at Brunswick), two major lake alternatives (Rathbun and
Mark Twain), 1 small lake alternative (Kirksville) plus the East Locust Creek Reservoir were given a
detailed analysis focusing on transmission costs. Six of these options hold promise for providing the full
design 7 MGD average daily demand, the exception being Kirksville which may be able to provide the
first phase demand, but no more. Another three akernatives were considered and summarily rejected
because they either can't supply enough water or because it was clear that they wouldn't be
competitive with the other alternatives.

Figure 1. Alternatives Considered

Legend
il 10 20 30 miles Rivers with DLA. gt 2000 It 6000 Sq. M.
A

Rivers with D.A, gt 6000 5q, Mi.

A Rathbion Lake Transmission Lines for Altematives
:,‘rw ¥E" Forest B Hazel Creek Lakes ot Kirksvile {30 mi)
! s Grand R. at Onfkothe (50 mi)
| | ases Grand R. at Sumner (48 mi)
e mm Great Northwest ot Bethany (68 i}
| Long Branch Lake (54 mi)

L Missourt R. at Burswick (64 m¥)
F L f— sethbun Lake 50 my
1 'lhnmmmn.ar'hnm(:s ")
iin ) Pk St Memphis Scetiond o o Unkanvile Lake @ m)
Camned F » Carft St byark Twain Lake (130 mu)
] ’ Harrisop 3 ELC Reseivais (4 mi)
. §' Eost Leoust dreei-fomartmr == Dotted Lines = Ne Detaded Analysis
Bethany
"=y > . ‘ ——— | Milan Water Treatment Piznt
¢ 1 Mian B F5a it Kirksvitle
L v, F Edira
————=2 .!-T-mnn Grazﬂ!_l'.ie_'-..-:,,.—- if M Ko e
_—J LW .n" L
ia
s H _J“'L Alternative Sources Considerad
p East tocust Creer Reservolr
" Sullivan County, Missouri
on |

2wl




The Statewide 60 meter Digital Elevation Model (DEM) was used to develop ground profiles from which
preliminary design of pump stations was developed.

Figure 2. Alternatives Considered with Existing Ground Elevations from 60 m DEM.
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Figure 3. Typical Distribution Line Hydraulic Profile and Pump Station Layout

Hydraulic Profile - Grand River at Sumner to Milan
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The following assumptions were made regarding costs.

® Pump Station

Constants Used in Alternatives Analysis
Item Unit Value
Mobilization % LS 2%
Raw water intake or well (ea) EA $750,000
Pump Stations ]
Pump -Estimated Pump Power Less than 650 Hp EA $25,000
Pump -Estimated Pump Power Less than 800 Hp EA $30,000
Pump -Estimated Pump Power Less than 1000 Hp EA $40,000
Pump -Estimated Pump Power Less than 1200 Hp EA $50,000
Purmnp -Estimated Pump Power Greater than 1200 Hp EA $60,000

30




Constants Used in Alternatives Analysis

Legal Descriptions/Title Work/Easements as a percent of
estimated construction cost

Item Unit Value
Pump Sta Pipin LS $100,000
Controls/Motor Starters EA $50,000
Telemetry LS $50,000
Building/Site/Fencing/Access LS $150,000
GeneratorfTransfer Switch LS $150,000
Miles of access road needed per well, and pump sta. Mi. 0.25
Access Road Easement Cost $/mi Mi. $26,400
Access Road Linear Grading $/mi Mi. $10,560
Access Road Aggregate cost per mile Mi. $38,720
Access Road Total per mile Mi. $75,680
Electrical Power Connection EA $25,000
Transmission Lines
16" Raw Water Main L.F. $40
24" Multiplier 2.50
30" Multiplier 3.50
24" Raw Water Main L.F, $100
30" Raw Water Main L.F. $140
Percent of pipe that needs encasement 2%
Encasement for 16" pipe L.F. $350
Length of Bore Needed for Stream Crossings LF. 200
number of stream crossings per mite 0.5
Length of Bore Needed for Road Crossings LF 50
number of road crossings per mile 1
16" Boring Unders Streams or Roads L.F. $200
16" Valves EA $3,500
Number of miles per valve 5
Miscellaneous
Holding Tank EA $500,000
Yds of road repair per mi of pipe | 8q.Yd. 50
Road Repairs | Sg. Yd. $75
contingency 10%
Engineering Services .
Basic Design as a percent of estimated construction cost 6.00%
Construction Inspection as a percent of estimated construction
cost 4.00%
Construction Engineering/Staking as a percent of estimated
construction cost 1.00%
Geotechnical as a percent of estimated construction cost 0.40%
Topographic Survey as a percent of estimated construction cost 0.50%

1.50%




Constants Used in Alternatives Analysis

ltem Unit Value
| Other Professional Services & Miscellaneous
Legal and Attorney Fees as a percent of estimated construction

cost 2.00%

Bond Council as a percent of estimated construction cost 0.20%
Appraisals as a percent of estimated construction cost 0.40% |

Easement Costs per foot of pipe ($/ft) L.F. $5

Land to be Acquired for Each Pump Sta, Well Location, etc. AC 2

Land Acquisition $/acre of estimated sSpace needed for facillities $2,400

The assumptions for determining the Operation and Maintenance Costs were:

O&M Estimate Constants

Operation and Administration

Assumed same on
all alternatives

System Maintenance and Materials

Routine Maintenance / Repairs $/ft of constructed pipe

$0.10
Pump Maintenance $/pump $3,500.00
Parts and Surplus ($/pieces of equip (pumps, wels,
valves) $100.00
Miscellaneous as a percent of other routine maintenance
estimates 10%
Replacement Fund
Percent of parts replaced per year 10%
Electrical Components - Percent of vaiue replaced per
year 3%
Pipe $/t of pipe $0.10
Miscellaneous as a percent of other replacement fund
items 10%
Other
Vehicle and Heavy Machinery Expense, annual cost per
mile of pipe (assuming 2 round trips per day, $0.3 per mile) $450.00
Gas, Oil, Fuel annual cost per mile of dist {assuming 2
round trips per day, 10 MPG, $4 per galion to cover gas, oil,
etc) $500.00
Facility Electricity, Cost per KWH $0.08

Insurance as a percentage of the construction cost
estimate

0.10%




The assumptions for the Present Worth Analysis were:

Assumptions for Present Worth Analysis

Analysis Period (Years) 50

Interest Rate for Loan (%) 4%

Base Cost for purchase and/or treatment of Water ($/MGD) $1,000.00
Inflation % 3%

Interest Rate for Present Worth Analysis 5%

Pumping Costs were determined for each year by an equation that was fit to each distribution line based on
current electricity costs and future demand.

The pumping cost curves represent an assumption that the pump stations are operated at peak demand for
25% of the water and at average daily demand for the remaining 75% of the water supplied.

The above assumptions were applied to the 7 alternatives to develop projected cost estimates and
present worth estimates. Because it would be unfair to expect that the NCMRWC would be expected to
pay for a reservoir that is sized for the entire region, an alternative was evaluated in which the Reservoir
Costs were not included. Also, because there is 3 good chance that a pump station from East Locust
‘Creek Reservoir could be avoided, an additional alternative representing the cost for East Locust Creek
Reservoir without a pump station was evaluated. The following tables summarize the resuits.

Below the table are the profile displays and the pumping cost curves for each alternative.
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Hydraulic Proflle - Grand River at Sumner to Milan I
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Chillicothe

Hydraulic Profile - Chillicothe to Milan
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Hydraulic Profile - Rathbun to Milan
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Hydraulic Profile - Brunswick to Milan
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Kirksville

Hydraulic Profile - Kirksville to Milan
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East Locust Creek Reservoir

Hydraulic Profile - ELCR to Milan
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