Lewis & Clark Water Supply Project Final Engineering Report

5. Proposed Project Facilities

The purpose of this chapter of the Fina Engineering Report is to provide additiona preliminary design
details regarding the proposed components for the Lewis & Clark Rural Water System.

Severd dternative componentswere eval uated for the proposed Lewis & Clark Rural Water System since
the early 1990°'s. Based on the results of Chapter 4, and previous studies, the proposed project
components include:

> Congruction of one radid collector well, and a series of angle and \erticad wells south and
southwest of Vermillion, South Dakota;

> Congruction of aRaw Water Pipdine conssting of gpproximately 14.3 miles of various Size pipes
to convey water from the wells to the Water Treatment Plant facilities,

> Congruction of new Water Trestment Plant facilitiesnorth of Vermillion with anomind capacity of
27.2 MGD (28.6 MGD, including an alowance for 5% pipeline loses). The plant will be a
conventiond treatment process (lime softening) with filtration; and

> Congruction of a Treated Water Transmission Pipeline System congigting of gpproximately 385
miles (includes an alowance) of various Size pipes, reservoirs, pump sations, service connections
and other appurtenances.

In addition to the above facilities, two customer service lineswill be congtructed by the member systems.
Theseinclude 1) Soux Fals service line (gpproximately 6.8 miles of 30" pipe) to the Soux Fals Water
Purification Plant; and 2) Rock Rapid’s service line (approximately 12.4 miles of 8 pipe) from the main
transmission pipeline near the lowalMinnesotaborder to Rock Rapids Water Treatment Plant (alternately,
ashorter pipelineto aLyon & Sioux RWS eevated reservoir).

51. WsdlFidd

5.1.1. Hydrogeologic Investigation

A four- phase hydrogeol ogic investigation was conducted to determine the potential to develop a29to
32 MGD firm capacity water supply, enhanced by induced infiltration from the Missouri River, utilizinga
series of horizonta radia collector wells, vertical wells and angle wdlsingaled in the Mulberry Point
areasouth of Vermillion, SD.
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Nine test holes were drilled dong the Missouri River in April and May 2001 to identify potentid Stes
for congtruction wells. The test hole locations are shown in Figure 4.2-1. Test hole data show that
Sites B and D (and Site C by inference) located on the east bank of the Missouri River and Site J1
located on the north bank of the river area appear to be the most favorable. Sites W and U are
considered margind for well production and Sites K1, F, V, and A are consdered |least favorable
because of the large amount of slt and clay throughout the section. Based on test drilling, Sites B, D
and J1 (and Site C by inference), appear most favorable for well production.

A test well and associated observation wels and ariver wel point were constructed in August and
September 2001 at Site B to test the aquifer at this location. Site B offers the best geology and
potential well yidd. Thelayout of thewelsis shown in Figure 4.2-2. The purpose of the test wasto
confirm hydraulic characterigtics of the aguifer, recharge potentid, yield assessment and ultimately
preliminary collector well, vertica well and angle well design.

The investigation was conducted for two dternatives: 1) using only collector wells and 2) using a
combination of collector well and verticd and angle wells. The investigetion for each dterndive is
summarized below. In Section 4.2, the determination was made that the combination of a horizontal
collector well and vertica and angle wellswas more cost effective than horizonta collector wellsonly.
Therefore, this Section will develop an implementation plan for the collection well, angle and vertica
wel plan.

5.1.2. Water Supply from a Combination of Vertical and Angle Wellsand Horizontal
Collector Well

In Section 4.2, it was concluded that a series of angle wells and vertica wells could be constructed to
gain maximum benefit of both groundwater and surface water from the river for less cost as compared
to usng only collector wells. In this plan, vertica turbine pumps would be ingtaled in the horizontal
collector wel and verticd wdls, while submersble pumps would be ingdled in the angle wells.

Asthe nameimplies, an angle wdl is congtructed at an angle to the horizonta (possibly 20 degreeson
this project). The advantage of the angle well as compared to avertica well isthe well screen can be
ingalled under the river bottom and gain the benefit of river recharge. A second advantageisthe well
screenislonger. These advantages result in higher well production as compared to avertical well.
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Both acollector well and two vertical wells could be placed in and near SteB. Thisste offersthe best
geology and potentia well yield. Thevertica wells should be placed at aminimum 1,000 feet north and
south of the extent of the collector laterals. This distance was based on the Distance- Drawdown plot
from the pumping test performed for the Site B collector well investigation. The plan offersthe best use
of the superior geologic conditions present at the site. The collector lateras are planned for a higher
elevation dueto the presence of large gravel, cobblesand boulders. Thevertica wellswill be screened
below this elevation to make the best use of the resources at thislevel.

Sites C and D each could be developed using two angle gravel-packed wellsa each ste. Anangle of
20° to horizontal will increase the screen length of 73 feet. A screen length of only 25 feet would be
possiblein atraditiond verticd wedl. Thewel diameter is limited to 24 incheswhen utilizing a Barbar
rig. The screen casing will be 16 inches or 18 inches if a pre-pack screenisused. In this scenario,
collector wells would not be constructed et either site.

Site J1 appears to offer excdlent geology, but sand seve information is not available. Relying on
professiond experience, avertica wel should be cgpable of at leest 28 MGD. Ananglewel would be
capable of much more because of the increased screen length but the congtruction would be
considerably more difficult because of the presence of cobbles and boulders. Therefore, as many as
three vertical wells could be congtructed at this Ste.

Two double gravel wal wedls could be congtructed a Sites W and U. For each of these Sites, the
recommended well yidld was limited by the screen dot possble with a traditiond or angle well
congruction. The double gravel wall will alow the screen dot Sizeto beincreased and thus screen dot
szeisnot the limiting factor in the wdl yield.

Table 5.1-1 summarizes the estimated yield for each type of well congtruction evauated.
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Table5.1-1
Edimated Yidd by Site
Estimated Capacity Each Well
(MGD)
Site B
Collector Well 9.2
Verticd Wl (north) 4.3
Vertica Well (south) 3.0
SitesD & C
Angle Wdl 2.3
SiteJ1
Verticad Wdll 2.8
SiteW
Double Pack Vertica 2
SiteU
Double Pack Vertica 2

5.1.3. Site Stabilization

The Missouri River a the project location is a dynamic system which has experienced channd

degradation and bank eroson. Mechanismsfor further erosion include continued channel degradation
and subsequent laterd migration, which can result in outflanking the well structures. The potentia for
damage due to ice and debrisdso exists. Any design must consider these and other factors. Part of
the riverbank was stabilized during congtruction of South Dakota Highway 19. The area abilized
includes Sites D, E and F as shown on Figure 4.2-1. Stabilization construction wasthe buried riprap
windrow type. SitesB, C, J1, U and W arein the areathat has not been stabilized. SitesB and C are
in an areatha sabilization islikdy. Sites J1, U and W are on the northern bank around the bend.
They may require stabilization; however, it ismuch less probable. Possibleremediad measuresinclude
rock riprap, permeable dikes, spur dikes, articulated grout filled mattresses, brush mat revetment,
timber and vegetation bulkheads, sheet piling, or any combination of these. Missouri River bank
gabilization measures will require the necessary permits and be subject to an environmenta review.
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5.1.4. Ground Water Quality

Two water sampleswere collected from thetest well at Site B during the aquifer test. Theresultsof the
testing show that the water quality istypica of aground water along the Missouri River. Based onthe
water quaity from Table4.2-7, the water can be characterized ashard and wel | buffered with highiron
and manganese. EPA priority pollutants were dso analyzed. These pollutants are either substantialy
below regulated MCLs or below detection limits.

5.1.5. Water Rights

Discussion regarding water rightsin included in Section 4.2.7. Lewis & Clark will gpply for another
Future Use Permit for wells located in the area north and west of the Mulberry Point areato alow
appropriation of water fromwellsat SitesJ1, U or W. Itisrecommended Lewis & Clark request an
appropriation of approximately 7,000 to 9,500 acre-feet annudly from the area north and west of
Mulberry Point. Also, Lewis & Clark will pursue renewa and extenson of Future Water Use Permit
No. 5832-3 during its review period in July 2002.

5.1.6. Pump and Driver Design

Vertica turbine pumps will be ingaled in the collector well with eectric motors. Preiminary pump
design features are summarized below in Table 5.1- 2, Pump Design Summary — Collector Well.

Table5.1-2
Pump Design Summary — Collector Well®

Design Item Value
Number of pumps/'well (one spare) 3
Pump capacity each One-hdf of well capacity
Tota dynamic head 240 FT?
Brake horsepower per pump 230
Pump speed 1,770 rpm
Pump lubrication Water
Pump driver type Electric motor

Notes:
@' Design summary is preliminary and will be verified during final design.
@ Assumeswell capacity of 9.0 MGD with each pump at 3,125 gpm (4.5 MGD) capacity.
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Verticd turbine pumpswill beingdled in the verticad welswhile submersble pumpswill beingdledin
the angle wells. Both pump types will have eectric motors. Prdiminary pump design fegtures are
summarized in Table 5.1-3, Pump Design Summary — Vertica and Angle Wdlls.

Table5.1-3
Pump Design Summary — Vertical and Angle Wells®

Design Item Value
Number of Pumps Per Well 1
Pump Capacity Wl Capacity
Tota Dynamic Head 240 FT
Brake Horsepower Per Well 100 to 200
Pump Speed 1770 RPM
Pump Lubrication Water
Pump Driver Type Electric Motor

Notes:
(1) Design summary is preliminary and will be verified during final design.
(2) Varies based on well capacity.

In this dternative, VFD’s will not be used. The number of wellsin this proposa (up to 13) and the
manner they are operated will dlow flexibility in the quantity of water pumped to the water trestment
plant.

5.1.7.  Electrical System

Clay-Union Electricd Cooperative will provide dectricad power to the wel fidds. It has been
determined tha the system should have a standby capability for average day demands. This
recommendation is based on areasonabl e assumption of mgor eventsthat could occur and impact the
facility’s operation.

System storage could be used during power outages. There are seven proposed storage tanksin the
systemwith atotal cagpacity of 29.5MG. Inaddition, thereare 3 MG of storagein the water treatment
plant clearwel. If each tank is 70 percent full, 22.75 MG are available during a power outage,
gpproximately equa to the 22 to 23 MG required for average day conditions.
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Discussionswith the power company indicated that the maximum outage a thewd| fiedld would beless
than 12 hours and most outages would be two hours or less.

Based on the estimated quantity of system storage available of 22.75 MG and that power outages are
expected to be less than 12 hours and usualy less than two hours, about 16 MGD of the well field
capacity will be provided with standby power.

The recommendation for the collector well, vertica and angle well dternative, is a 750 kW standby
generator be located at Site B (one collector well and two vertica wells).

5.1.8. Teemetry and Control System Description

Power will be fed to each well through locally mounted loop feed switches. These switchesprovidea
means to isolate each well from the dectricd distribution system to perform maintenance. From the
load side of theloop feed switch, afusible disconnect feedsalocaly mounted transformer used tosep-
down the primary system voltage to 480 volt for use a the motor. A circuit bresker in the secondary
sde feed from the transformer serves asthe 480 V service disconnect at the pump station.

Auxiliary equipment a each pump station consists of amotor Starter with provisions to power motor
space heaters; apackaged mini-load center consisting of atransformer to step downthe 480V service
to 120V for utilization by the control panel, instrumentation, lights and receptacles; and aloca control
pand.

The control pand includes the remote communications equipment, locd indication and control. The
ultimate development of the well field will result in severa wells being condructed. A system of

remotely contralling and monitoring these wdlsis essentid. Thewd lswill be controlled remotely from
the water treatment plant with the option of loca control. The monitoring of various operationd

parameters will be done at each well and the water treatment plant.

The proposed control and monitoring at each well are described as follows:

> Pump Control Run/Stop
> Pump Power Failure Alam
> Wdl Water Leve Oto 100 ft & Alarms
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> Pump Operating Pressure 0to 150 ps
> Pumping Rate Oto7MGD
> Primary Power Failure Alam

> HOA Switch “Hand” Status

> HOA Switch “Auto” Status

> Power Consumption 0 to 300 kW
> Standby Generator Failure Alam

> Standby Generator Status Run/Stop

5.1.9. Access Road Design

Access to each ste will be from State Highway 19 and other local/county roadways. In generd, the
access roads will be about 2 to 3 feet higher than existing gradeinthearea. Roadsin the floodway will
be congtructed flush with the existing grade to conform with floodway construction requirements.

All access roads will be congructed of crushed limestone or gravel 4 inches thick on top of a
compacted subgrade.

Roads will have aminimum width of 12 feet. Elevated roadswill have 3:1 backdopes.

5.1.10. Wéll Costs

Cogtsfor developing the horizonta collector well, vertica wellsand anglewellswere provided in detall
in Section 4.2-13.

Estimated cost for developing a horizonta collector well a Site B is $2,971,000 including a 750 kW
generator but excluding contingencies. The generator would provide standby power for the collector
well and two vertica wellsat Ste B. The costsdo not include site stabilization. Add $200,000 per site
for gahilization.

Edtimated costsfor developing vertical wellsand vertical double gravel pack wellsat the other sitesare
$341,000 and $375,000 respectively. The estimated cost for congtructing anglewellsa the other Sites
is $417,000. These costs do not include standby power, Site stabilization or contingencies. Add
$200,000 per site for stabilization.
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5.1.11. Wadl Fidd Conclusons and Recommendations

The recommended development plan and codts for awell fidd using a combination of a horizonta
collector well and verticd and angle wells are shown below in Table 5.1-4.

Table5.1-4
Well Development Plan and Estimated Costs
Horizontd, Verticd and Angle Wdls

e Capacity, M GD Estimated Costs®
Well Consgtruction | Each Site® | Cumulative Each Site Cumulative
One callector well 9.2 9.2 $2,971,000(1) $2,971,000
B [ Two verticd wels 2a 165 $880,000? $3,851,000
Stahilization ' ' $600,000 $4,451,000
c | Two anglewdls 46 211 $834,000 $5,285,000
Sahilization ' ' $400,000 $5,685,000
Two anglewdls
D
Already stabilized 4.6 25.7 $834,000 $6,519,000
J1 | Two verticd wells® 5.6 313 $682,000 $7,201,000
Two verticd double
U
ek walls® 4.0 353 $750,000 $7,951,000
Two verticd double
wW
pack w I 4.0 39.3 $750,000 $8,701,000
Notes:

(1) Includes standby electrical generator (750 kW).

(2) Includes collector piping to connect each vertical well to collector well piping.
(3) Only Site B has been tested, therefore, other site capacities are very preliminary.
(4) Stabilization not likely and therefore costs not included.

(5) Costsdo not include contingencies.

The estimated cost to develop awell fiedd using a collector well and combination of vertical and angle
wdls with a firm capacity of 30 MGD is $8,701,000. This cost includes bank stabilization, but no
contingencies.

Standby electrica generators will be included at Site B so that about 16 MGD of water could be
provided to the water treatment plant during a power outage.

The recommended well field development plan for testing and congtruction priority is summarized in
Table5.1-5 and in Figure 5.1-1, “Wdl Field Development Plan.”
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Table5.1-5

Recommended Wl Testing and Congtruction Priority

Well Location Activity Estimated Cumulative
Capacity Capacity
SiteC,D, A Upto 12 test holesMWsfor well design,
evaduate potential of Ste A and sdect
best of SitesA, C or D
Best of Sites A, C | Test/production well and Aquifer Test 2.3
orD with 2 additiond MWs
SteJ1& U 4 test holesfor well design
SiteB Collector well congtruction 9.2 MGD 11.5MGD
SteB 2 test holes for vertical well design
SiteB 2 verticad well congtructions and tested 7.3 MGD 18.8 MGD
Best of Sites A, C | Additiond angle wedl with 3 TH/MWSs 2.3 MGD 21.1 MGD
or D and aguifer testing
2" Best Site of A, | 2 angle wdlls and aquifer test with 4 4.6 MGD 25.7 MGD
CorD additional MWs
SteW & U 4 Test holes for well design and sdlect
best Ste
SiteJ1 2 Test/production wells and aquifer test 56 MGD 31.3MGD
with 2 additiond MWs
SiteU 2 Ted/production double gravel wall 4MGD 35.3MGD
wells and aguifer test with 4 additiona
MWs
2" Site W 2 Ted/production double gravel wal 4MGD 39.3MGD
wells and aquifer test
Note:

Well capacities based on theoretical calculations only (except collector well). Only Site B collector well site has been
tested, therefore, all othersare preliminary. The potential yield at Site A could impact the testing and construction priority
of wells at the northern sites.
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5.2. Raw Water Delivery System

Evauation of theaignment and prdiminary detailsregarding the Raw Water Delivery System are discussed
in Section 4.3. The raw water ddivery system includes the individua well collector laterds and the raw
water ddlivery pipeline connecting the well field to the water trestment plant north of Vermillion.

5.2.1. Proposed Raw Water Pipeline

Lewis & Clark’s raw water source will be from a series of horizonta radia collector wells, vertica
wells and angle wellsingaled in the Mulberry Point area south of Vermillion, South Dakota. Section
5.1 provides adescription of investigations and recommendati ons regarding devel opment of raw water
sources dong Mulberry Point and a supplemental areato the northwest of Mulberry point and west of
Vemillion.

A generd location map of the potentia collector wells and pipeline routes are shown on Figure 5.2- 1.
Based on the reaults of test drilling activities and hydrogeologic evauations, the potentia yield of
collector wells is projected in Tables 5.1-1 and 5.1-4 and summarized below (long-term seasond
average to seasonal average)

> Mulberry Point Ste B — 16.5 MGD

> Mulberry Point Site C — 4.6 MGD (prdiminary)
> Mulberry Point Site D — 4.6 MGD (priminary)

> Northwest Site J1 — 5.6 MGD (very preliminary)
> Northwest SitesU — 4.0 MGD (very preliminary)
> Northwest SitesW — 4.0 MGD (very prdiminary)

The highest producing well stesare projected to be dong Mulberry Point a SitesB, C and D between
Highway 19 and the Missouri River. The design criteria (paragraph 3.1.2.1) for the collector well
system should be the ahility to deliver gpproximately 29 to 32 MGD with the highest yielding well in
standby mode. It is currently envisioned that fiveto six well siteswill need to be developed. Theactud
number of wells and yields will not be known until additiona pumping tests have been performed
throughout the area of the wdll fieds.

Banner/HDR/TRC Mariah 5-12



i
[ Pipalme o Water
: Treatment Plant

Raw Water Pipefine to
Norttvwest Area Well Fiel

kan Raw Water

Pipalne o Mulbarry

Point Well Field

Laterals from imdividual

wells to the raw water
collector pipeline are not
shown,

Approcimate alignment
new Highway 18

o 1 Mile |
Source; USGS 7¥-minute

Cruadrangle Maps Vermillion, S0
and Mekling and Maskell, NE-SD

g e

FINAL ENGINEERING REFORT FIGURE 5.2-1
LEWIS AND CLARK RURAL General Location of Raw Water
Pipelines

e WATER SYSTEM




Lewis & Clark Water Supply Project Final Engineering Report

The main Raw Water Pipeline would pardle the recently congtructed Highway 19 from Site D to the
intersection of new Highway 19, Highway 50 (the extenson of West Cherry and West Main Streets)
and Timber Road. Three well stes, Sites B, C and D, would be congtructed in the Mulberry Point
aea. Site A would be an dternate Ste. Preiminary pipeline Szing is based on Table 3.3-1 and the
following assumed collector well yieds:

> SteD Laerd to main Raw Water Pipdine—4.6 MGD — 24"

> SteC Laterd to main Raw Water Pipdine—4.6 MGD — 24"

> Mainlinefrom Site C Laterd to Ste B Laterd —9.2 MGD — 30"

> SteB Laterd to main Raw Water Pipdine—16.5 MGD — 42"

> Mainlinefrom Site B Laterd to Potentia Site A Laterd —25.7 MGD —48” (thiswell Steisan
dterndive gte)

> SteA Laerd to main Raw Water Pipdine— 24" (not included in project estimate)

> Main line from Site A Laerd to Timber Road — 25.7 (or greater) MGD — 54" (this portion
may be evauated in the future, it may be possible to reduce to 48”)

» SiteJl Latera to main (460" Avenue) —5.6 MGD —24”

> SteU and W Laterdsto the collector — 4.0 MGD (each site) — 20"

»  Site U/W collector to main (460" Avenue) —8.0 MGD — 30"

> Main from intersection of JJVU/W Laterds, dong Timber Road to new Highway 19 — 13.6
MGD — 36"

> Timber Road to Water Treatment Plant — 29 to 32 MGD — 54"

Pipdine szes may vary from theinitid szing, based on actud well yidds and hydraulic modding. An
evauaion will be performed as additiond information regarding well yield isdeveloped. Thelocations
of the various wells may vary as more is known regarding well development.

Preliminary hydraulic eva uations have been made to determine pumping head requirementsto lift water
from the wells to the water treatment plant. Asindicated in Section 4.2.8.1, the estimated total head
required for pumping is estimated to be 240 feet from the wellsto the water trestment plant. This 240
foot lift assumes the pumping level is 80 feet below ground, a satic lift of gpproximately 80 feet is
required from the well Site to the treatment plant and another 80 feet for head loss and pressure head
required at the plant.
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The raw water linesand wells at Sites J1, U, and W will be constructed as needed to meet raw water
demands. It isrecommended the wells at Site W be held in reserve and would be the lowest priority
Steto pursue.

The laterals from Sites B, C and D to the main Raw Water Pipeline would be congtructed on lands
owned and administered by the State of South Dakotathrough its Department of Game, Fish and Parks
(SDGF&P). The preferred latera routing would be adjacent to the edge of the treesin these areasto
avoid cutting trees and to stay out of borrow areas used during congtruction of Highway 19. Care
should be taken in these areas as congtruction debris was encountered adjacent to Site B during the
well testing program. Roads to provide access to the individua wells could be congtructed over the
laterals. Therouting and access control for the roads will need to be coordinated with the SDGF& P—
initid conversations have been held with regard to access.

The Raw Water Pipeline would be congtructed in the road right-of-way for the newly constructed
Highway 19 from the Site D laterd to approximately 2 milesnorth. Thisareaiis heavily timbered and
the lands outside the highway right- of-way are owned and administered by SDGF& P for asignificant
portion of thissegment. The congtruction areawould bere atively narrow and a construction easement
will be pursued to permit congtruction activities outside the highway right-of-way on SDGF& P lands.
North of the lands owned and administered by SDGF&P, it is recommended the pipdine be
condructed ingde the Highway 19 right-of-way but utilize construction easements on privately owned
lands to facilitate congtruction, if easement agreements can be obtained.

Raw water lineswould be congtructed from SitesU, W and J1, when system water demand indicates
the need for the capacity. These lines would be constructed in easements on privately owned land.
Thislinewould jointhemain Raw Water Lineat theintersection of Timber Road and new Highway 19.
The arrangement shown on Figure 5.2- 1 includesthe latera from Site J1 connecting to thelatera from
Site U on 460™ Avenue between Clay State Recreation Areaand Clay County Park
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The Raw Water Pipdine would continue northward to ddliver water to the water trestment facility
located north of Vermillion. Figure 5.2-2 isamap showing the genera area considered for the Site of
Lewis & Clarks Water Treatment Plant facility. After crossng Clay Ditch, the Main Raw Water
Pipdinewould follow 462™ Avenueto the general areaselected for the Water Treatment Plant. 462™
Avenue is a section line road ¥2mile west of Hghway 19. The actud routing of the Raw Water
Pipeinemay vary depending upon thefina sdlected location of the Water Trestment Plant. Currently, it
isenvisioned the plant would be located in the southwest corner of the preferred corridor for the Water
Treatment Plant as shown on Figure 5.2-2.

Highway 19, north of Vermillion, is scheduled for recongtruction in the year 2003. It would be
beneficid to the Lewis & Clark project to work closely with the South Dakota Department of
Trangportation to coordinate the Highway 19 crossing and incdude a casing into the highway
congtruction contract. Depending on location of the Water Trestment Plant, this crossing may be part
of the treated water pipdline.

5.2.2.  Opinion of Probable Congtruction Cost for Raw Water Pipdine

Thefollowing opinion of probable congtruction cost includesthe main Raw Water Pipeineand thelines
towdls a Stes J1, U and W. The following does not include costs for contingencies, engineering,
legal/adminigtrative costs and other miscellaneous project costs. A more detailed evaluation of costsis
included in Chapter 7.

The opinion of probable congtruction cost for the Raw Water Pipdine is shown in Table 5.2-1. Unit
cogts from the 1993 Feasibility Study are used and the resulting sums areindexed to year 2001 costs.
An evauation was made of the 1993 unit pipe costs and the unit costs were found to be gpplicable,
with indexing.
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FIGURE 5.2-2

LEWIS AND CLARK RURAL
WATER SYSTEM

General Location of Raw Water
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Flant Sites
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Table5.2-1
Opinion of Probable Construction Cost
Raw Water Pipeline

o Totd . . 2 24
I[tem Description Quantity 1 | Units | Unit Cost Cost
1 |54" Pipeline 36,200 LF |$ 2301 $ 8,326,000
2 |48" Pipeline 34001 LF |$ 1921 % 652,800
3 [42" Pipeline 1,700 LF |$ 1551 % 263,500
4 |36" Pipeline - LF |$ 1221 $ -
5 [30" Pipeline 2,100 LFE |$ 941$ 197,400
6 |24" Pipeline 5,100 LF |$ 721 % 367,200
7 |Traffic Control 1| LS |$ 38,000 $ 38,000
8 |Rock Excavation 1] LS |$ 40,0001 $ 40,000
9 |Casing for 54" Pipe 485] LF |$ 750 | $ 363,750
10 |54" River Crossing 1| Each | $ 125,000| $ 125,000
11 [Unlisted Items 1| LS |$ 311000] % 311,000
Unadjusted Subtotal | $ 10,684,650
Northwest Area Raw Water Lines
10 [36" Pipeline 13,300 LF |$ 1221 % 1,622,600
11 30" Pipdine 22001 LF. |$ 941% 206,800
12 124" Pipeline 7,200 LF |$ 721 9% 518,400
13 [20" Pipeline 45001 LF |$ 58| % 261,000
12 |Traffic Control 1| LS |$ 10,000 | $ 10,000
13 |Rock Excavation 1] LS |$ 11,000 | $ 11,000
14 |Unlisted Items 1 LS |$ 79,0001 $ 79,000
Unadjusted Subtotal | $ 2,708,800

| Total (1993 Cost) - Raw Water Pipeline | $ 13,393,450 |

Total Cost - Raw Water Pipeline Indexed to October 2001 3| $ 17,312,000

Notes:

1 Pipeline lengths are measured from USGS quad maps without adjustment.
2 Unit cost and extended cost shown in table are 1993 costs.

3 Cost Index Factor 10/93 to 10/01 = 1.292559 (See Chapter 7)

4 This estimate does not include pipe to Site A
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5.2.3.  Opinion of Probable OM& R Costsfor Raw Water Pipeline System

The operation, maintenance and replacement (OM&R) costs for the proposed Raw Water Pipeline
Sysem. OM&R cogts include the following key assumptions.

> Electric power costs based on rates provided by theloca power systeminthe serviceareafor
the pump dation.

> Tota pumping head is 240 feet (104 ps), 70% wire to water efficiency

> Hourly labor rates average $20.00 per hour plus 40% for payroll costs, staff of one (half-
time).

> Project operating at average capacity, 22 to 23 MGD finished water produced (2030 average
daily flow).

» R & Raccount includes equipment repair and replacement at 5% of the equipment cogt.

> Miscellaneous expensesinclude vehicle codts, fue (diesd, naturd gas), disposable materias
and consumable maintenance items.

The annud OM&R codts for the Raw Water Pipeline System are summarized as follows.

Power costs $ 630,000

Chemica cods $ --

L abor $ 29,000

R & R Accout $ 90,000

Miscellaneous $ 20,000
Totd Estimated Annua Cost $ 769,000
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