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INTRODUCTION

This Alternative Analysis was prepared by the N@#kota Department of Health (NDDH) to
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evaluate and select remedial alternatives for tleeic Trioxide Site (ATS). A modification to
the existing remedy is required to reduce arsemmcentrations in drinking water to levels
below the new federally-mandated Maximum Contantih&wvel (MCL) of 0.010 milligrams per
liter (mg/l) for arsenic.

As required by statute, a Five-Year Review Repeaiitd-Year Review) for the ATS was
prepared by the U.S. Environmental Protection Ag€i&dA) in June of 2003. The objective of
the Five-Year Review was to determine if the praslg implemented remedy for the ATS
continues to be protective of human health antt@&invironment. The Five-Year Review
concluded that, due to the lowering of the Safenking Water Act (SDWA) arsenic MCL, the
previously-implemented remedy may no longer beqatdte of human health, and that
improvements or modifications to the ATS remedyrageessary to provide residents living
within the ATS with drinking water that meets th@anarsenic MCL.

This Alternative Analysis summarizes the threeraliives determined to be potentially viable
and cost effective at providing treated water fecéd users within the ATS. These alternatives
include providing treated water by:

. Connecting residents within the project area todkisting rural water supply and
distribution system;

. Constructing new, or modifying existing, standradacommunity water treatment
plants; and
. Installing individual point-of-use (POU) water &tenent systems for rural
residents.
BACKGROUND

Site L ocation and Setting

The ATS encompasses approximately 568 square miteargent, Ransom, and Richland
counties in southeastern North Dakota. The boynafathe ATS is shown on Figure 1. The
ATS is comprised primarily of farmland and a fewadinaities, including Hankinson,
Lidgerwood, Wyndmere, and Milnor.

Site History

In 1979, the NDDH instituted a drinking water manihg program for public water supply
systems, pursuant to the requirements of the FealedaState Safe Drinking Water Act. Results
of water samples collected during the monitoringgoam indicated arsenic levels exceeding the
MCL of 0.050 mg/l in samples collected from the gédwood, Rutland, and Wyndmere water
supply systems. Drinking water monitoring programplemented for private wells near the
three communities identified a large area in scaghexn North Dakota that contained elevated
concentrations of arsenic in the groundwater ressur The highest arsenic concentrations were
in an area located in portions of Ransom, Richland, Sargent counties (see Figure 1). Arsenic



concentrations in groundwater were found to beliigariable, and concentrations as high as
1.5 mg/l were observed. In response to the eldvatgenic concentrations, the ATS was
proposed for listing as a “State Pick” on the NaailoPriorities List (NPL) in October 1981, the
final listing occurred on September 8, 1983.

Additional sampling of private and public water plypwells located in surrounding
communities and rural areas was conducted duriRgraedial Investigation (RI) completed by
the NDDH between 1982 and 1986. Analytical resofitgroundwater samples identified the
widespread occurrence of elevated arsenic condemisan groundwater. The elevated
concentrations of arsenic were attributed, in garthe use of arsenic-laced grasshopper bait
used in the 1930s and 1940s to control grasshgqmerations. Arsenic trioxide, sodium
arsenate, Paris Green, and other arsenic compewardsmixed with bait material (e.g., oats)
and applied to farm fields. Excess or waste maltewere often buried or dumped in pits or
low-lying areas.

An emergency response action was instituted in 19&@ldress the immediate health impacts of
arsenic in groundwater to people utilizing privetglls in the area. The emergency response
action consisted of installing point-of-use (POt#atment units on one tap per affected
household. A clay cap was installed over a baiimgi area identified near Wyndmere as part of
the emergency response action.

Previous Remedial Actions

The NDDH conducted a Feasibility Study (FS) to tifgrand evaluate potential remediation
alternatives for the ATS that would protect humaalth by providing water with arsenic
concentrations below the arsenic MCL (NDDH, 1988he EPA issued a Record of Decision
(ROD) for the ATS on September 26, 1986, which aimetd the following remedy:

. No modifications to the Lidgerwood and Wyndmerdevalistribution systems
were warranted because they were already provigsegs with water containing
arsenic concentrations below the arsenic MCL.

. Expand the existing Richland Rural Water systeaw(southeast Water Users
District) to provide treated water to affected watsers located within the
boundary of the ATS.

. Construct a new water treatment and distributistesn (or expand and extend the
existing rural water system) to provide treatedew#&d users located outside of the
existing rural water system boundaries.

Several issues pertaining to the remedy were ifiethiafter the ROD was signed. Lidgerwood
requested that costs associated with the congiruetiits water treatment plant and the
replacement of its distribution system be conside® part of the remedy for the ATS and be,
therefore, reimbursable. In addition, the Lidgepdavater treatment plant could not provide
consistent treated water quality after its inised months of operation. Wyndmere’s water
treatment plant, due to its size and age, wasagudble of providing water that met the arsenic
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MCL during periods of high water demand. Wyndnreguested that the expansion of its water
treatment plant capacity be considered as paheofémedy for the ATS.

A Cooperative Agreement was awarded to the Stadgini 1987 to evaluate the Lidgerwood
and Wyndmere water treatment plants, the extergpirs required at the Lidgerwood plant,
and problems associated with treatment capacityea?Vyndmere plant. Based on additional
data, the ROD Amendment signed on February 5, pg@dded:

. Reimbursement through the Superfund Program fowable costs related to
construction of the treatment plant at Lidgerwood;

. Funding for modification of the Lidgerwood wateeatment plant; and

. Funding for costs associated with additional gfereapacity and making minor
modifications to the Wyndmere water treatment plant

In addition, the ROD amendment designated the RichRural water treatment plant as
Operable Unit 1 (OU 1) and the Wyndmere and Lidgemvplants as Operable Unit 2 (OU 2).

Groundwater with elevated arsenic concentratiorsidentified near Milnor after the
completion of water quality monitoring conductedvibeen 1986 and February 1990. As a
result, EPA elected to expand the rural water ithgtion system to serve the residents of Milnor.
The selected remedy was detailed in an Explanati@ignificant Differences (ESD) that was
signed on September 25, 1992. The Milnor expansidhe rural water system was designated
as OU 1, Phase 2.

With the modifications included in the ESD, thenpary components of the ATS Remedy
included:

. Expansion of the Richland Rural Water treatmeahplnd water distribution
system to provide treated water to the residentdilofor and to residents located
in rural areas of the ATS;

. Modification and expansion of the Lidgerwood angindimere water treatment
plants to increase treatment capability and wdteange capacity;

. Monitoring of the water quality of the Lidgerwoatd Wyndmere water treatment
plants, the glacial aquifer, and private wells; and
. Implementation of institutional controls to encage public participation in the

ATS project and to limit the use of private watepgly wells within the
boundaries of the ATS.

The primary components of the remedy for the AT $evwmplemented between 1986 and 1992.

RECENT REGULATORY ACTIONSAND STUDIES



L owering of the Arsenic MCL

In February of 2002, the EPA finalized the ArseRide, which lowered the arsenic MCL from
0.050 mg/l to 0.010 mg/l. The Arsenic Rule becoem®rceable in January 2006.

Five-Year Reviews

Federal statute requires that a review of the rgnmaglemented at a Superfund site be
conducted every five years to determine if the myr@ntinues to be protective of human health
and the environment. An initial Five-Year Review the ATS was completed on January 19,
1999. No recommendations or follow-up actionstifier ATS were noted in the initial Five-Year
Review.

A second Five-Year Review was completed betwegn2i02 and May 2003 (EPA, 2003). The
second Five-Year Review was expedited due to therog of the arsenic MCL. The second
Five-Year Review concluded that the ATS remedy majonger be protective of human health
due to the lowering of the arsenic MCL. Consedyentodifications to the ATS remedy are
required to provide residents living within the Ab8undary with drinking water containing
arsenic concentrations which complies with the M@GL.

Five-Year Reviews will continue to be conducte@nsure that the selected remedy continues to
be protective of human health and the environm&he next Five-Year Review will be
completed by June 2008.

SPECIAL CONSIDERATIONSFOR THE ARSENIC TRIOXIDE SITE REMEDY
Hydr ogeol ogy

The study site is underlain by two general typegrotindwater systems. The first system
consists of the Dakota Sandstone Aquifer (Dakotait#®g). The Dakota Aquifer is a deep
bedrock aquifer that underlies the state of NBdkota, including the entire ATS site. The
depth of the Dakota Aquifer ranges from approxinya2€0 feet in eastern Richland County to
approximately 1,000 feet in northwestern RansomnBouThe yield of wells installed in the
Dakota Aquifer generally ranges from less than {&egallons per minute (gpm) in Richland
County to less than ten (10) gpm in Ransom andedai@ounties. Water from the Dakota
Aquifer is highly mineralized and is generally miatsirable for public or domestic use (Dennis,
1949). Data collected during the Rl indicated thatprimary ions in Dakota Aquifer water are
sodium and sulfate. Total dissolved solids in wasenples collected from Dakota aquifer wells
located within the ATS ranged from 2,170 to 4,099Ir(Roberts, 1985). As reported in the
1985 RI Report, the average arsenic concentratisainples collected from 48 wells installed in
the Dakota Aquifer was 0.010 mg/l or greater. Diad&ota Aquifer is generally not considered
feasible for supplying residents within the ATSwé suitable source of potable water or for
blending with water obtained from the shallow géairift aquifers within the ATS.

The second general type of groundwater systemsnatitie ATS are the shallow, glacial till
aquifers which are used as the primary water supglyce for rural and community water
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systems. Glacial drift aquifers that underlie %S include the Spiritwood, Brampton,
Sheyenne Delta, Milnor Channel, Gwinner, Brightwoaald Hankinson aquifers. With the
exception of the Spiritwood aquifer, the glaciaftdaquifers located within the ATS are shallow,
and are generally exposed at or near ground surfaceundwater in the shallow aquifers is
under unconfined, water table conditions. Theispdod Aquifer is a deep, confined aquifer
that is overlain by glacial till. The glacial drdquifers provide water for most of the cities
within the ATS, including Hankinson (Hankinson Afgw), Lidgerwood (Milnor Channel
Aquifer), and Wyndmere (Sheyenne Delta AquiferheBhallow glacial drift aquifers are
capable of higher pumping rates (up to 1,000 galjmer minute) and produce water of higher
guality than water from the Dakota Aquifer.

The shallow aquifer systems are complex in that #re not uniform or stratified. The mapped
boundaries of the aquifers are generally defined byield rate” (e.g., 50 gpm boundary),
consequently, the lateral extent of the aquifessri@ been conclusively identified. The
interconnectedness of aquifers that overlie eacérair overlap is also not well understood.

Background Arsenic Concentration and ATS Remedial Action Goal for Arsenic

Many complex factors need to be considered whemgting to determine a background arsenic
concentration for groundwater within the study ameeluding geology and hydrology, arsenic
application rates and land application areas, arsbsposal practices, precipitation, and water
extraction from the aquifer. These factors caroantfor variability of arsenic concentrations
throughout the study area. Previous documentsapeddor the ATS have referenced a
“background” arsenic concentration of 0.025 mg#jiroundwater. Although the RI report
attempted to use scientific models to establishck@round level for arsenic in groundwater, a
background level was not conclusively determinkdppears that the background concentration
of 0.025 mg/l was arbitrarily established at a @miation representing one-half of the existing
MCL level of 0.050 mg/l.

The goal of the revised remedy for the ATS willtbgrovide users with drinking water that
contains arsenic concentrations less than 0.010 nigis goal is protective of human health and
is consistent with the intent of the original AT&medy.

Community and Public I nvolvement

This Alternatives Analysis will be made availaliethe public for review and comment. The
public notice and comment process will be conduetambrding to the process described in 40
CFR Part 124. Community and public information tegs will be scheduled throughout the
project area to discuss the alternatives and splitilic comment.

The State of North Dakota has been designateded$ethd agency” for the ATS project. The
selection of the final remedy, however, will be qgdeted by the EPA after their review and
consideration of all comments and concerns expddsgé¢he public, affected communities, rural
residents, and the State of North Dakota. Thd feraedy for the ATS will be summarized in
an Explanation of Significant Differences that viié prepared by EPA.
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IDENTIFICATION AND SUMMARY OF ALTERNATIVES
I ntroduction

This section summarizes the three alternativegm@ted to be potentially viable and cost
effective for providing treated water to affectexbrs within the ATS, including:

. Expanding the existing rural water system (operated maintained by Southeast
Water Users District [SEWUD)]);

. Constructing new, or expanding existing, standi@loommunity water treatment
plants; and

. Providing rural residents with POU water supplgteyns.

A discussion of applicable or relevant and appaiprrequirements (ARARS), remedial action
objectives (RAOSs), preliminary remediation goalR@%), the area of attainment, and
institutional controls is presented prior to thensoary of potentially viable alternatives.

Applicable or Relevant and Appropriate Requirements (ARARS)

The primary ARAR that requires a modification o fhrevious remedy is the lowering of the
arsenic MCL. In- February 2002, the EPA finalizbd Arsenic Rule, which lowered the arsenic
MCL from 0.050 mg/l to 0.010 mg/l. The Arsenic Bilecomes enforceable in January 2006.
A modification of the previous remedy is requiredotovide users with drinking water that
meets the new arsenic MCL.

Remedial Action Objective (RAO)

The RAO for the ATS is to maintain protectiveneShuman health by preventing the human
ingestion of drinking water that contains arseniaiconcentration that exceeds the arsenic
MCL of 0.010 mg/I.

Preliminary Remediation Goal (PRG) and Area of Attainment

Preliminary remediation goals (PRGSs) are develdpeatktermine the level of contamination that
a remedial action will address. The effectiversdss remedial action at a site is evaluated by
comparison to the PRGs. The PRG for the ATS mdwide all residents within the ATS
boundary with drinking water that has an arsenieatration below the arsenic MCL.

The area of attainment defines the area where A@sRwill be applied. The area of attainment
is the original ATS boundary designated in the Re@d Decision.

I nstitutional Controls

Institutional controls for the ATS will be implemtenl, where practical, to prevent or limit the



potential exposure to arsenic-impacted soil andmplovater. Institutional controls may include,
but are not limited to:

. Zoning restrictions to prevent the developmentagped areas;

. Groundwater use restrictions to limit groundwatse in contaminated aquifers;

. Deed notices filed in public land records indingtthat the property is located within the
ATS;

. Public advisories to notify the public of riskssasiated with the ATS;

. Water quality monitoring of new wells installedthin the ATS; and

. Public information and training regarding soil agrdundwater conditions within the
ATS.

The identification, evaluation, and selection opmgpriate institutional controls for the ATS will
be addressed during remedial design.

| dentification of Potential Alternatives

The discussion of potential water supply alterrestiis broken down separately for each water
user potentially affected by the new arsenic M@icJuding the cities of Wyndmere,
Lidgerwood, and Hankinson and rural residents ailyaitilizing private water supply wells.
For each user, the current water system is deskréval potentially feasible water supply
alternatives are identified and discussed.

Lidgerwood

Existing Water Supply and Distribution System andt¥y Quality

Construction of Lidgerwood’s water treatment phaass completed in 1986. It was constructed
as a conventional aeration, detention, and fitraplant designed to remove iron and manganese
by precipitation and filtration; an added benefitlee system was the co-precipitation and
removal of arsenic. Chlorine is added for disititatand to inhibit microbial growth. After
construction, the water treatment plant was diffitmoperate, and the water produced was
frequently of unacceptable quality. The system sudssequently modified by expanding the
treatment building, adding a 23,000-gallon potatéger storage reservoir, automating the
backwash system, and implementing several operdtaranges. After plant modification,
testing, and monitoring, it was determined thatttbatment plant was able to consistently

reduce source water arsenic concentrations to appately 0.020 to 0.030 mg/I.

Lidgerwood obtains water from two wells installecthe Milnor Channel Aquifer. The current
capacity of the water treatment plant is 250 gallper minute (gpm) and the treated water is
distributed to approximately 740 residents. Thistexg water treatment plant has continuing
operational difficulties and it is not expectediteet the new arsenic MCL of 0.010 mg/l. The
new arsenic MCL was exceeded in the three moshteaenples collected in July 1994
(0.0190 mg/l), September 1998 (0.0257 mg/l), ame RO01 (0.0322 mg/l). The arsenic
concentration in the raw water ranges from 0.038.1462 mg/| (Battelle, 2004).



Required Water Supply

Water supply needs for Lidgerwood was determinedrbgvaluation completed by Advanced
Engineering and Environmental Services, Inc. (AEBI)ecember 2004; a copy of the
evaluation is included in Appendix A. The requidsign flow rate for the treatment system is
200 gpm. The amount of water sold by the citypigraximately 55,400,000 gallons per year.

Current Water Treatment Study

The city of Lidgerwood applied for, and was accdps, a test site under an EPA Office of
Research and Development program designed to ¢galast-effective treatment technologies
to assist small communities in achieving the as®fCL in their public water systems.

A System Performance Evaluation Study Plan folLidgerwood demonstration site was
prepared by Battelle in January 2004. The Lidgedvstudy will consist of modifying the
existing process by installing an iron additiontsys to supplement the natural iron level to
verify if this action will increase the arsenic reval efficiency of the system.

The Lidgerwood study is currently in progress apdrational data has not been published.

Potential Alternatives

The Lidgerwood study has not been completed, caesdly, potential alternatives for effective
water treatment, and their associated costs, haseen fully evaluated. If the study is
successful, it is possible that limited modificasanay be required to bring the plant into
compliance. If the study is not successful, tiy edbuld modify the existing plant or construct a
new water treatment plant.

Treated water could also be supplied to Lidgerwlmpdonnecting the city’s existing water
distribution system to SEWUD'’s rural water systefitne SEWUD plant is currently capable of
providing Lidgerwood with a capacity of 60 gpm vath modifying the existing plant. The
capacity of SEWUD'’s plant would need to be incredsg 140 gpm to provide Lidgerwood with
the 200 gpm they require for their water supplyn@ection to the rural water system would
require modifications to SEWUD'’s existing facilityncluding installing one additional water
supply well and associated raw water transmissipim@, and expanding the existing treatment
building. In addition, approximately 15,000 feébeinch finished-water piping would be
needed to connect Lidgerwood’s water storage regeiy SEWUD’s water supply distribution
system.

Hankinson

Existing Water Supply and Distribution System andt®/ Quality

The city of Hankinson currently does not have aawaeatment plant. The Hankinson water
supply system consists of four wells installedhie Hankinson Aquifer and a small raw water
metering building. The water is also chemicalBated with fluoride for dental health and
chlorine for disinfection. Water from the Hankinseells supplies approximately 1,060
residents.



Hankinson’s water supply system is not capablera¥iging water with arsenic concentrations
below the new arsenic MCL. The new arsenic MCL waseeded in samples collected in
July 1994 (0.0183 mg/l), September 1998 (0.0142)mayid June 2001 (0.0174 mg/l).

Required Water Supply

Water supply needs for Hankinson, and the costscaged with potential water supply
alternatives, were determined by an evaluation ¢etag by AE2S and Moore Engineering.
Information gathered during the evaluation was led to the NDDH in a July 15, 2004 letter
prepared by Moore Engineering, updated cost infionavas provided by AE2S in December
2004. Copies of supporting information are incllide Appendix A.

The following considerations are required when eathg potential water treatment and supply
options for Hankinson:

. the required design flow for the treatment syste@00 gpm,
. the amount of water sold by the city is approxehatt6,000,000 gallons per year.

. an additional 200,000 gallons of underground wsterage capacity is required,

. existing easements with nearby landowners wildneebe amended,

. 12 pasture taps will need to be abandoned, and

. water will need to be supplied to approximatelyenusers near Hankinson that are

not currently connected to the city water supplstegn.

Potential Alternatives

The two alternatives considered the most viablenaéatment and supply alternatives for
Hankinson are:
. Construct a stand-alone water treatment plant.

. Connect the city’s existing water distribution &gya to SEWUD’s rural water
distribution system.

The city of Hankinson could construct and operagéaad-alone water treatment plant to provide
treated water to the community. The water couléffiectively treated using an iron/manganese
treatment process (Moore Engineering, 2004). Carapts of this alternative include amending
existing easements, expanding the existing well fisonstructing a water treatment plant,
modifying the existing water transmission linesd amstalling an underground water storage
tank.

Treated water could also be supplied to Hankingoodmnecting the city’s existing water
distribution system to SEWUD'’s rural water systeitne SEWUD plant is currently capable of
providing Hankinson with a capacity of 130 gpm with modifying the existing plant. The
capacity of SEWUD'’s plant would need to be increldsg 170 gpm to provide Hankinson with
the 300 gpm they require for their water suppifre Tonnection to the rural water system would
require modifications to SEWUD'’s existing facilitywcluding installing one additional water
supply well; expanding the existing treatment plauilding; and installing additional pressure
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filters, pumps, controls, chemical feed equipmetd, A 200,000 gallon underground storage
reservoir would be constructed near Hankinson a¥itiy a finished water distribution line
connecting the tank to Hankinson’s existing weld line.

Wyndmere

Existing Water Supply and Distribution System andt&y Quality

In 1987, the NDDH investigated concerns expresgetid city of Wyndmere that their existing
water treatment plant did not have the capacityeet periods of high water demand. The
existing facility was constructed in approximat&B65, and consists of an oxidation,
precipitation, and filtration system. In Februa888, the EPA amended the ROD to address the
capacity issue associated with the Wyndmere plaritially, modifications to the plant were
made between August 1989 and January 1990 to seitba treatment capacity and a 50,000
gallon potable water storage tank was installedbléms with the backwash cycle were
experienced when plant operation resumed. Platihteindicated that a post-chlorination
system, rather than a backwash system, was redoir@doper plant operation; modification
activities were conducted between April 1990 antuday 1991. Post-construction testing
indicated that the plant was able to reduce arsmmcentrations from approximately 0.085 mg/I
in the source water to 0.002 mg/I following treatin@and when operating at a much reduced
rate.

Wyndmere obtains water from two wells installedhia Sheyenne Delta Aquifer. The current
capacity of the water treatment plant is 100 gpmd, the treated water is distributed to
approximately 535 residents. An inspection conelditty the EPA as part of the Five-Year
Review indicated that the new arsenic MCL of 0.6i@| can only be achieved when the system
is operated at approximately 60 percent (i.e.,@0)gof design capacity. As a result, the
treatment plant is operated for 15 to 16 hoursdpgrduring the winter months and even longer
periods of time during the summer months. Addgiquiant capacity is required to consistently
meet the arsenic MCL during periods of peak wdénand. Although the new arsenic MCL
was achieved in the sample collected in June 20@D721 mg/l), samples collected in July
1994 (0.0102 mg/l) and September 1998 (0.0105 rdgllhot meet the new MCL. It does not
appear that the existing water treatment plantaaitisistently produce water with arsenic
concentrations below 0.010 mg/l, even when opegaitra reduced capacity.

Required Water Supply

Water supply needs and associated costs were ediilinan April 12, 2004 letter prepared for
SEWUD by AEZ2S, in an April 15, 2004 letter subndtte the NDDH by Nathan Brandt

(Mayor, city of Wyndmere), and in cost estimatemfiation provided by AE2S in December
2004. Appropriate system information is includedppendix A. Based on information
contained in the letters, the following items néetle considered when evaluating and selecting
potential remedies for the city of Wyndmere:

. The existing water treatment plant was construsteapproximately 1965.
Consequently, the existing plant is well beyondugsful life and is in very poor
condition. Upgrading the existing plant does miesar to be an option for providing
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treated water to the community over the next 20s/ea

. The water treatment plant should be designed fomamum of 140 gpm water capacity.
In addition to providing existing residents witkeadted water, the community is
anticipated to grow in the next few years.

. The amount of water sold by the city is approxiehaR7,700,000 gallons per year.

Potential Alternatives

The two alternatives that are considered the mableswater treatment and supply alternatives
for Wyndmere are:

. Demolish the existing water treatment plant anastaict a new treatment plant.

. Connect Wyndmere’s existing water distributionteys to SEWUD'’s rural water
distribution system.

The city of Wyndmere could demolish the existingevdreatment plant and construct a new
plant to provide treated water to the communitjre Water could be effectively treated using a
gravity filter system with chlorine and potassiuarmpanganate feed systems (AE2S, 2004).
Components of this alternative include demolistimgexisting plant, amending existing
easements, expanding the existing well field, cocting a water treatment plant, modifying the
existing water transmission lines, and installinguaderground water storage tank.

The second option would be to supply treated wat¥vyndmere by connecting the city’s
existing water distribution system to SEWUD'’s runadter distribution system. Connecting
Wyndmere to the existing rural water system woelglire installing one additional water
supply well and associated pumps, controls, anithgigt SEWUD’s existing facility. It would
also be necessary to install finished-water pigind complete pump modifications at SEWUD'’s
reservoir B.

Rural Households

Existing Water Supply and Distribution System

Residents located within the ATS boundary, butidetghe limits of the water distribution
systems of nearby cities, were initially given tpoortunity to be connected to the rural water
system operated by Richland Rural Water (how SEWUDQnstruction to expand SEWUD’s
treatment plant and installation of the distribotfmping was started in 1990. Plant expansion
consisted of drilling two new wells and adding dddhial water storage reservoirs. The initial
construction was completed by September 1991.

Construction activities to add the city of Milnarthe distribution system commenced in
September 1991. A 132,000 gallon water storageves and associated distribution piping
were completed in September 1992. The water stamad distribution system served
approximately 300 homes and businesses. Activitbespleted between September 1992 and
June 1993 included final system testing, constonatéstoration, and the addition of one
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additional water supply well.

Estimation of Potential Households

It is estimated that there are approximately 61@skbolds located within the ATS boundary that
are not connected to either the rural water systeta a community water system, these
households are believed to utilize private wellstfeir water supply. The number of potential
households was initially evaluated by SEWUD. SEWtditacted the local phone company
who services the southeastern portion of North Bsmkod, based on information obtained,
prepared a map showing all locations within SEWU@&ribution network that are listed as
having a current phone number. The phone locati@re compared to SEWUD’s rural water
connection location map to evaluate which of tHosations were not currently connected to the
rural water system.

For purposes of the Alternative Analysis, it istased that there are 610 potential households
within the existing ATS boundary that are not catleserved by rural water or by a nearby
community water system. The NDDH will conduct palhformation meetings to further refine
the number of potential households utilizing uniedagroundwater to meet their domestic needs.
The amount of water used by rural households imattd at 34,620,000 gallons per year
(AE2S, 2005).

Potential Alternatives for Rural Households

Two alternatives are considered for providing &datater to rural residents; connecting
households to the existing rural water system asthiling POU systems at individual
households.

Treated water could be supplied to rural househmydsxpanding the current rural water system
maintained and operated by SEWUD. To provide éctatater to the rural households, the
water treatment plant would require an upgradeapeacity of 400 gallons per minute.
Modifications to the existing plant would includestalling two additional water supply wells,
installing three additional 200-gallon per minutegsure filters, and installing additional raw
water supply piping. It is assumed that the averaging run to each household would be one
mile (5,280 feet). The estimated pipe run lengthased on similar rural water system layouts
and would need to be verified during the desigrspta the project (AE2S, 2004).

Treated water could also be provided to rural hbalsls by POU water treatment systems
installed at each household. A typical systenpraposed by Culligan, would consist of a twin
water softener for pretreatment (e.g., iron rempfalowed by a reverse osmaosis treatment unit
for arsenic removal. Treated water would be stimedsmall holding tank and would be
distributed through a single faucet installed i@ lousehold. The reverse osmosis system is
capable of producing 30 gallons of treated waterdpg. Reject water produced during the
treatment process (three gallons reject per onergakated) would be discharged to the
sanitary waste disposal system (septic tank andfaa). Reject water from the water softener
would also be discharged to the sanitary wasteodasystem.

DETAILED ANALYSISOF ALTERNATIVES

Evaluation Criteria
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This section presents information to compare pakewater supply alternatives for the ATS.
Each potential alternative is assessed against&£RAE evaluation criteria to compare the
relative performance of the alternatives and idg@tilvantages and disadvantages of each
alternative. The nine evaluation criteria servéhasbasis for the detailed analysis and the
subsequent selection of an appropriate remedy. nifteeevaluation criteria are:

Overall protectiveness of human health and the@mment
Compliance with ARARs

Long-term effectiveness and permanence

Reduction of toxicity, mobility, and volume ofrd@amination
Short-term effectiveness

Implementability

Cost

State and support agency acceptance

Community acceptance.

©CoNoh~wNE

The nine criteria are divided into three groupseshold criteria, balancing criteria, and
modifying criteria. Threshold criteria are thos#eria that must be met by a particular
alternative in order for it to be eligible for sefi®n as a remedy. There is little flexibility in
meeting the threshold criteria; either they are Inyed particular remedy or that remedy is not
considered acceptable. The following is a sumrmétie threshold criteria:

. Overall protection of human health and the envitent The assessment against
this criterion describes how the alternative ackseand maintains protection of
human heath and the environment.

. Compliance with ARARs Compliance with ARARSs is one of the statutory
requirements of remedy selection. The assessmgairts this criterion describes
how the alternative complies with ARARS, or presdhe rationale for waiving an
ARAR.

Balancing criteria are the technical criteria updnch the comparative analysis is based. The
five balancing criteria weigh the trade-offs betwelge alternatives. The following is a
summary of the balancing criteria:

. Long-term effectiveness and permanengais criterion evaluates the long-term
effectiveness of the remedy in maintaining protestess of human health and the
environment after completion of the remedy. An bBags is placed on
implementing remedies that ensure protection ofdiuhrealth and the
environment in the future as well as in the shemnt

. Reduction of toxicity, mobility, and volume of camination This criterion
addresses the statutory preference for remediegnhgloy treatment as a
principal element. The assessment against theriom evaluates the anticipated
performance of the specific treatment technologiesmedy may employ.
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. Short-term effectivenessThe assessment against this criterion examirees t
effectiveness of the alternatives in protecting horhealth and the environment
during the construction and implementation of aedynuntil the response
objectives have been met.

. Implementability The assessment against this criterion evalulgetechnical and
administrative feasibility of the alternatives ahé availability of required goods
and services.

. Cost This assessment evaluates the capital and apeeatd maintenance
(O&M) costs for each alternative. Cost elementdude costs for capital
construction for process equipment, engineeringices for design and
construction oversite, contractor overhead andtparid contingencies. O&M
costs for the rural water (SEWUD) and communityxdtalone treatment
alternatives are not used in evaluating the castdch alternative, as these costs
are not reimbursed by the Superfund program. O&ktsfor SEWUD and the
community systems are included in the fee chargedéter service. The O&M
costs for POU system should be included in therstéere evaluation, as these
costs would need to be included in the remedy soencompliance with the
SDWA.

Modifying criteria will be evaluated following corment on the Alternatives Analysis and will be
addressed in the Explanation of Significant Differes. The modifying criteria are not
discussed in the remainder of this document. ®Hewing is a summary of the modifying
criteria:

. State Acceptance. This criterion reflects théesaapparent preferences among or
concerns about the alternatives.

. Community Acceptance. This criterion reflects tdoenmunities’ apparent
preferences among or concerns about the altersative

Detailed Analysisof Alternatives

This section provides a detailed analysis of themtal remedy alternatives. The evaluation of
alternatives is broken down separately for eaclemager potentially affected by the new arsenic
MCL, including the cities of Wyndmere, Lidgerwoahd Hankinson and rural households
currently utilizing private water supply wells. should be noted that the costs for rural water
supply presented in this section are prorateddohavater user, and is based on the assumption
that rural households and the cities of Lidgerwadgndmere, and Hankinson would all utilize
SEWUD for their supply of treated water. If onenaore of the potential users are provided with
an alternative water supply, the costs for SEWUpRp$ting water for the remaining users may
need to be modified.

A summary of the alternative analysis is includedable 1.

City of Lidgerwood
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The two water supply alternatives considered ferdity of Lidgerwood are to modify the
existing water treatment plant or to connect tiggiexisting water distribution system to
SEWUD'’s rural water system.
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TABLE 1 - Summary of Alternatives

Overall Compliance Long-Term Reduction of Short-Term Implementability Cost @
Protectiveness of with Effectiveness and Toxicity, Mobility, Effectiveness
Human Health and ARARs Permanence and Volume of
City/Alternative the Environment Contamination
Lidgerwood
Stand-Alone Treatment Yes Yes Medium High High High $874,000 - *1,961,000?®
System $107,700  O&MO@D
Rural Water Supply Yes Yes High High High High $371,000 SEWUD®
£140,000 City®
511,000 Total CC®
71,600 o&am®
Hankinson
Stand-Alone Treatment Yes Yes Medium High High High 1,961,000 Total CC®
System 89,300 0&MOe™
Rural Water Supply Yes Yes High High High High 450,000 SEWUD®
£773,000 City®
$1,223,000 Total CC®
59,400 0&M®
Wyndmere
Stand-Alone Treatment Yes Yes Medium High High High 874,000  Total CC®
System 54,400 0&MO™
Rural Water Supply Yes Yes High High High High £240,000 SEWUD®
511,000 City®
751,000 Total CC®
36,200 0&M®
Rural Households
POU System Health - Yes Yes Low Low High High $1,419,000 Total CC®)
Environment - No $249,700 0&M
Rural Water Supply Yes Yes High High High High $1,190,000 SEWUD®
£13,340,000 City®
14,530,000 Total CC®
44,800 O&M

&)
@
@

6
®
@

) Cost estimates in 2004 dollars.
) See cost estimates for Hankinson and Wyndmere, respectively for estimated costs.
) Costs associated with upgrading SEWUD'’s plant.
“ Costs associated with water distribution to residents.
) Total capital costs associated with the alternative.
) Annual Operation & Maintenance (O&M) costs. O&M costs are not included under the Superfund program but are included for informational purposes.
) O&M costs are based on a typical iron and manganese package gravity treatment plant.




Overall protection of human health and the envirentnBoth alternatives would achieve a high
level of overall protectiveness of human health gnedenvironment by reducing arsenic
concentrations in drinking water to below the ars@&mCL.

Compliance with ARARSs Both alternatives would achieve a high levetaipliance with
ARARSs by providing residents with a water supplgittmeets the MCL for arsenic.

Long-term effectiveness and permanengée rural water alternative would achieve a Hegtel

of long-term effectiveness and permanence by pnogid reliable, long-term water supply
solution. SEWUD'’s system is large enough thaait attract and sustain a fully qualified staff at
the treatment plant. The rural water alternatsvalso better able to respond to future changes in
the SDWA by spreading the costs of operation ovarger population.

The level of long-term effectiveness and perman@eftie stand-alone treatment plant
alternative is partially dependant on the abilityhe city to maintain qualified, full-time water
treatment plant personnel, which, given the ruettirsg and economic climate of the area, may
be somewhat difficult to achieve long-term. Consagly, the stand-alone water treatment plant
may provide a lower level of long-term effectiven@snd permanence than the rural water
alternative.

Reduction of toxicity, mobility, and volume of camtination Both alternatives are capable of
providing a high level of reduction of toxicity, fioitity, and volume of contamination. Both
alternatives would effectively remove arsenic fritva raw water and provide residents with a
water source that contains arsenic in concentrati@how the arsenic MCL.

Short-term effectivenesBoth alternatives provide a high level of sherm effectiveness since
there would be minimal impacts to human healththedenvironment during the construction
and implementation of the remedy.

Implementability Both alternatives are highly implementable dreldomponents required for
the alternatives are readily available.

Cost The Lidgerwood study has not been completedsequently, potential alternatives for
effective water treatment, and their associatetscbgas not been fully evaluated. If the study is
successful, it is possible that no other modifmadi of the existing system are required or that
minimal upgrades would be required to provide tinewith treated water. If the study is not
successful, the city could modify the existing planconstruct a new treatment plant. The
estimated capital costs would likely be betw#g#4,000 (cost of Wyndmere stand-alone plant)
and®1,961,000 (cost of Hankinson stand-alone plangyming that the treatment plant would
be a typical iron and manganese gravity filtraigstem. The annual O&M cost for maintaining
the stand-alone system is estimateti &4 per 1,000 gallons treated, for a total esthannual
O&M cost 0f*107,700 (AE2S, 2005). Cost estimate informatiométuded in Appendix A.

The capital costs for connecting Lidgerwood’s erggtvater distribution system to SEWUD’s
rural water system are estimatedit1,000 (AE2S, 2004); this estimate includes apiprately
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$371,000 for costs associated with increasing tpadity of the rural water system. The O&M
cost incurred by SEWUD to provide treated watdritlyerwood is estimated &t.29 per 1,000
gallons treated, for a total estimated annual O&¥gt©f*71,600 (AE2S, 2005). Cost estimate
information is included in Appendix A.

City of Hankinson

The two water supply alternatives considered fankitason are to construct a stand-alone water
treatment plant or to connect the city’s existingtev distribution system to SEWUD'’s rural
water system.

Overall protectiveness of human health and therenmient Both alternatives would achieve a
high level of protectiveness to human health aedetivironment by reducing arsenic
concentrations in drinking water to below the ars@&mCL.

Compliance with ARARs Both alternatives would achieve a high levetapliance with
ARARSs by providing residents with a water supplgttmeets the MCL for arsenic.

Long-term effectiveness and permanentée rural water alternative would achieve a Hegtel

of long-term effectiveness and permanence by pnogid reliable, long-term water supply
solution. SEWUD'’s system is large enough thaait petain and sustain a fully qualified staff at
the treatment plant. The rural water alternatsvalso better able to respond to future changes in
the SDWA by spreading the costs of operation ovarger population.

The level of long-term effectiveness and perman@ehtie stand-alone treatment plant
alternative is partially dependant on the abilityhee city to maintain qualified, full-time water
treatment plant personnel, which, given the ruettirsg and economic climate of the area, may
be somewhat difficult to achieve long-term. Consagly, the stand-alone water treatment plant
may provide a lower level of long-term effectives@®nd permanence than the rural water
alternative.

Reduction of toxicity, mobility, and volume of camination Both alternatives are capable of
providing a high level of reduction of toxicity, fodity, and volume of contamination. Both
alternatives would effectively remove arsenic fritra raw water and provide residents with a
water source that contains arsenic in concentraitb@how the arsenic MCL.

Short-term effectivenesBoth alternatives provide a high level of shern effectiveness since
there would be minimal impacts to human healththedenvironment during the construction
and implementation of the remedy.

Implementability Both alternatives are implementable and the @rapts required for the
alternatives are readily available.

Cost The capital costs for constructing a stand-aleater treatment plant are estimated at
¥1,961,000 (Moore, 2004). The annual O&M coss faintaining the stand-alone system is
estimated at1.94 per 1,000 gallons treated, for a total esthainnual O&M cost 089,300

19



(AE2S, 2005). Cost estimate information is incldidie Appendix A.

The capital costs for connecting Hankinson’s emgstvater distribution system to SEWUD’s
rural water system are estimated1a223,000 (AE2S, 2004); this estimate includes
approximately’450,000 for costs associated with increasing tpaciéy of the rural water
system. The annual O&M cost incurred by SEWUDnuwve treated water to Hankinson is
estimated at approximately.29 per 1,000 gallons treated, for a total estahainnual O&M
cost 0f*59,400 (AE2S, 2005). Cost estimate informatiomalded in Appendix A.

City of Wyndmere

The two water supply alternatives considered ferdity of Wyndmere are to demolish the
existing plant and construct a new water treatrpéarit or to connect the city’s existing water
distribution system to SEWUD's rural water system.

Overall protectiveness of human health and therenment Both alternatives provide a high
level of protectiveness of human health and therenment by reducing arsenic concentrations
in drinking water to below the arsenic MCL.

Compliance with ARARSs Both alternatives would produce water with aiseoncentrations
below the arsenic MCL. Both water supply altenveprovide a high level of compliance with
the ARARs presented in this document.

Long-term effectiveness and permanengée rural water alternative would achieve a Hegtel

of long-term effectiveness and permanence by pnogid long-term water supply solution.
SEWUD’s system is large enough that it can retashsustain a fully qualified staff at the
treatment plant. The rural water alternative sodletter able to respond to future changes in the
SDWA by spreading the costs of operation over gelapopulation.

The level of long-term effectiveness and perman@eftie stand-alone treatment plant
alternative is partially dependent on the abilityhe city to maintain qualified, full-time water
treatment plant personnel, which, given the ruettirsy and economic climate of the area, may
be somewhat difficult to achieve long-term. Consagly, the stand-alone water treatment plant
may provide a lower level of long-term effectiven@snd permanence than the rural water
alternative.

Reduction of toxicity, mobility, and volume of camtination Both alternatives are capable of
providing a high level of reduction of toxicity, fioidity, and volume of contamination. Both
alternatives would effectively remove arsenic fritva raw water and provide residents with a
water source that contains arsenic in concentrattb@how the arsenic MCL.

Short-term effectivenesBoth alternatives provide a high level of shermn effectiveness since
there would be minimal impacts to human healththedenvironment during the construction
and implementation of the remedy.

Implementability Both alternatives are highly implementable dmeldomponents required for
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the alternatives are readily available.

Cost A cost estimate to demolish the existing plartt eonstruct a new 140 gpm package
gravity filtration system with chlorine and potassi permanganate feed systems was prepared
by AE2S; the capital costs for constructing a néamipare approximatef874,000 (AE2S,
December 2004). The annual O&M cost for maintgrtime stand-alone system is estimated at
¥1.94 per 1,000 gallons treated, for a total estxhainnual O&M cost 064,400 (AE2S, 2005).
Cost estimate information is included in Appendix A

The capital costs for connecting Wyndmere’s exgstirater distribution system to SEWUD’s
rural water system are estimated7g1,000 (AE2S, December 2004); this estimate iresud
approximately’240,000 for costs associated with increasing tpacity of the rural water
system. The annual O&M cost incurred by SEWUDnovjme treated water to Wyndmere is
estimated at approximately.29 per 1,000 gallons treated, for a total estahainnual O&M
cost 0f*36,200 (AE2S, 2005). Cost estimate informatioimisuded in Appendix A.

Rural Households

The two water supply alternatives considered ferrtiral households are to install a POU
treatment system at each household or to connebtreausehold to SEWUD’s rural water
system.

Overall protectiveness of human health and therenmient The rural water alternative
provides a high level of overall protectivenesfiian health and the environment. Residual
arsenic-laden wastes generated during the arsemioval process are properly handled and
disposed of in a manner that is protective of humaaith and the environment.

If installed and maintained properly, individual BQystems would be protective of human
health by providing residents with water that cargarsenic in concentrations below the MCL.
However, individual POU treatment systems are aly protective of the environment.
Wastewater generated during the treatment procegains concentrated levels of arsenic that
are reintroduced into the environment via the é@-sanitary waste disposal system. The
wastewater is discharged into the resident’s ségtik and drainfield and can migrate back into
the shallow aquifer, thereby creating additionakaic “hot spots.” Consequently, the POU
does not meet the criteria of protecting the emrrent.

Compliance with ARARs The rural water supply alternative achieves danpe with the
ARARSs presented in this document. SEWUD'’s treatnfegility would provide rural
households with water containing arsenic concentratbelow the arsenic MCL. SEWUD’s
water supply is tested regularity as part of th&\8D consequently, the system’s compliance
with the arsenic MCL will be evaluated periodicalllf installed and maintained properly, POU
systems could achieve compliance with ARARS.

Long-term effectiveness and permanengée rural water supply alternative providesghhi
level of long-term effectiveness and permanencaseB on the operating history of the existing
rural water system, a long-term supply of treatediewis readily available and easy to achieve.

POU systems are often not feasible for long terenduge to high mineral content of the treated
water and the limited expertise of the individuatigroperly maintaining the systems. The long
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term protection for rural users provided with POMdtems will be lower than the rural water
alternative, and a large part of the success déltieenative will depend on the long-term
maintenance of the system.

The EPA has approved centrally managed POU treatdesices as a means of complying with
the SDWA, and POU treatment strategies have besthsisccessfully at other sites. A key
factor in their success has been the requiremanttie POU units must be owned, controlled,
and maintained by the public water system or bgrdractor hired by the public water system
(EPA, 2002). The final responsibility for the qityabnd quantity of the water provided by the
POU units is retained by a central entity, gengridlé public water system. The lack of a
primary entity responsible for compliance makesldmg-term effectiveness and permanence of
the POU alternative for the ATS low as compareth&rural water alternative.

Reduction of toxicity, mobility, and volume of camination The rural water alternative
achieves a high level of reducing the toxicity, fitibh and volume of contamination. The
treatment plant will reduce arsenic concentratiarthe water source. The toxicity of arsenic in
the water will be reduced as a result of mass ramnoUhere will be a corresponding reduction
in mobility since the majority of mass is removadough the treatment process.

The POU alternative would effectively reduce thadity and volume of arsenic in the treated
water at the tap and provide the user with watat tieets the arsenic MCL. Wastewater
generated during the treatment process will cordantentrated levels of arsenic that are
reintroduced into the environment via the on-siteitary waste disposal system. The
wastewater is discharged into the resident’s ségtik and drainfield and can migrate back into
the shallow aquifer, thereby creating additionakaic “hot spots.” The toxicity and volume of
contamination can actually be increased by thehdige of the wastewater from the treatment
system into the subsurface. Consequently, the Bi@thative ranks low in reducing the overall
toxicity, mobility, and volume of contamination.

Short-term effectivenesBoth alternatives have a high level of shortreffectiveness since
there are minimal impacts to human health and th@@ment during the construction and
implementation of the remedy.

Implementability Both alternatives are easy to implement anatmeponents are readily
available.

Cost Although 610 potential households have beentifies within the ATS, it is not likely
that all households will require an alternative @vagource or will want to participate in the
remedy for the ATS. For cost estimating purpoies,assumed that 90 percent (550) of the
identified households will be provided with an ati@e source of water that meets the arsenic
MCL.

The estimated initial capital cost of providing PGystems to 550 households within the ATS is
¥1,419,000. The initial capital cost of the POlatreent unit (water softener and reverse
osmosis unit) is approximatetg,580. The water softener has a 10-year estintifgespan and

a replacement cost &f,698. The treatment unit membrane has a 7-ykeaspan and a
replacement cost §125. The annual O&M costs for the POU alternasive estimated at
$249,700, and include costs associated with cofigaiwater sample for compliance purposes
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(AE2S, 2005). Cost details for the POU treatméiet@ative are provided in Appendix A.

The estimated cost to provide 550 rural househelttswater supplied by SEWUD is
¥14,530,000. The total cost includes approximaiel¥90,000 of required upgrades to
SEWUD'’s plant (e.g., well field expansion, planparsion and modification) ariti3,339,000

for service to the rural households. The estimated per rural household%24,252, which
includes installing all pipe to rural water stardiarmipe fittings and valves, boring, seeding, and
site cleanup. The O&M cost incurred by SEWUD tovpde treated water to rural households is
estimated at approximately.29 per 1,000 gallons treated, for a total estahainnual O&M

cost 0f®44,800 (AE2S, 2005). Cost details for the ruralemalternative are provided in
Appendix A.

Comparison of Alternatives and Selection of Preferred Alternative

This section provides a comparison of the potentialedy alternatives and the identification of
the preferred alternatives. The discussion isdmakown separately for each water user
potentially affected by the new arsenic MCL, inéhglthe cities of Wyndmere, Lidgerwood,
and Hankinson and rural households currently udjprivate water supply wells. A
generalized comparison summary for all users isgred in Table 1.

Lidgerwood

The two alternatives considered for Lidgerwoodtareonstruct and operate a stand-alone water
treatment plant or to connect the existing watstritiution system to SEWUD'’s rural water
system. Except for the long term effectivenessardhanence and cost criteria, both
alternatives compare favorably. Both alternataescapable of achieving a high level of
protectiveness of human health and the environtmgenéducing arsenic concentrations in
drinking water to below the arsenic MCL, conseqlyerie threshold criteria of overall
protectiveness of human health and the environaesicompliance with ARARS is met.

Both alternatives rate high for the criteria ofwetion of toxicity, mobility, and volume of
contamination; short-term effectiveness; and imgetability. The rural water supply
alternative rates higher for the long-term effestigss and permanence criterion. Small
communities such as Lidgerwood may experiencecdities (e.g., inability to pay a competitive
salary) in hiring and retaining qualified treatmetnt operators.

Based on a comparison of the evaluation criteliapreferred alternative for Lidgerwood is to
connect the existing water distribution systemEW&D’s rural water supply system. The rural
water alternative would provide a reliable, longyiesource of treated water at a cost less than
that of a stand-alone water treatment plant.

Hankinson

The two alternatives considered for Hankinson areonstruct and operate a stand-alone water
treatment plant or to connect the existing watstritiution system to SEWUD'’s rural water
system. Except for the long term effectivenessardhanence and cost criteria, both
alternatives compare favorably. Both alternataescapable of achieving a high level of
protectiveness of human health and the environtmgn¢ducing arsenic concentrations in
drinking water to below the arsenic MCL, conseqlyenie threshold criteria of overall
protectiveness of human health and the environaetiicompliance with ARARS is met.
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Both alternatives rate high for the criteria ofuetion of toxicity, mobility, and volume of
contamination; short-term effectiveness; and imgetability. The rural water supply
alternative rates higher for the long-term effestigss and permanence criterion. Small
communities such as Hankinson may experience diffés in hiring and maintaining qualified
treatment plant operators.

Based on a comparison of the evaluation critenia preferred alternative for Hankinson is to
connect the existing water distribution systemEW&D's rural water supply system. The rural
water alternative would provide a reliable, longyiesource of treated water at a cost less than
that of a stand-alone water treatment plant.

Wyndmere

The two alternatives considered for Wyndmere atwstruct and operate a stand-alone water
treatment plant or to connect the existing watstritiution system to SEWUD'’s rural water
system. Except for the long term effectiveness@erthanence and cost criteria, both
alternatives compare favorably. Both alternataescapable of achieving a high level of
protectiveness of human health and the environtmgenéducing arsenic concentrations in
drinking water to below the arsenic MCL, conseqlyetihe threshold criteria of overall
protectiveness of human health and the environasesicompliance with ARARs is met.

Both alternatives rate high for the criteria ofwetion of toxicity, mobility, and volume of
contamination; short-term effectiveness; and imgetability. The rural water supply
alternative rates higher for the long-term effegtigss and permanence criterion. Small
communities such as Wyndmere may experience difiésuin hiring and maintaining qualified
treatment plant operators.

Based on a comparison of the evaluation critenia preferred alternative for Wyndmere is to
connect the existing water distribution systemEW&ID’s rural water supply system. The rural
water alternative would provide a reliable, longyiesource of treated water at a cost less than
that of a stand-alone water treatment plant.

Rural Households

The two water supply alternatives considered foalrbouseholds located within the ATS
boundary are individual POU treatment systems exjmand the rural water system to provide
households with treated water.

If installed and maintained properly, POU systemsld reduce arsenic to levels below the
arsenic MCL. However, because the arsenic remduedg the treatment process is
reintroduced into the environment (via the sepgsteam) and, depending on the treatment
selected, at a concentrated level, the threshdaketier of overall protection of human health and
the environment is not satisfied, and the altemeas not considered for implementation.

POU systems were also ruled out in the FS complat&886. The previous FS evaluated both
POU and Point of Entry (POE) water treatment oggtifam rural households. POU and POE
treatment systems were determined not to be pre¢éect human health and the environment
and were, therefore, not considered for implemeantatAs stated in the ROD, “The various
Point of Use/Point of Entry alternatives were eatdd in the FS and by EPA. These included
activated alumina, reverse osmosis, distillatiow bottled water. The Point of Use/Point of
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Entry Alternatives are characterized by inheremialdlity and inconsistency associated with
occupant operation and maintenance of the sysidmarefore, because of lack of reliability and
proper assurance of implementation and maintenaiitese alternatives, adequate protection
of public health could not be guaranteed. Thepedyf technologies rely heavily on

institutional controls and would not provide a parmant remedy. Point of Use system also does
not provide treatment for all of the water in treubehold. Therefore, it was determined that
these alternatives would not effectively preventigate, or minimize threats to and provide
protection of public health, welfare and the envimznt.”

The rural water alternative satisfies the thresloiigéria and provides a reliable, long-term water

supply solution for rural residents. Consequerttig,preferred remedy for rural households is to
provide treated water by expanding the existinglrwater system.
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Arsenic Trioxide Superfund (ATS) Project
Assumptions for Service to the City of Lidgerwoed
Southeast Water Users District

December 9, 2004

Water Supply
®  Water Usage
e Lidgerwood — 200 acre-feet or 63,165,760 gallons

s SEWUD Wekll Field

o  Construct four (4) wells, as pitless units with meter manholes and with capacitics between 200 and
250 gallons per minute (gpm), to serve Hankinson, Wyndmere, Lidgerwood, and approximately 550
additional rural users

e Install 2,000 foct of 12-inch and 7,500 feet of 8-inch raw water transmission pipeling to serve
Hankinson, Wyndmere, Lidgerwood, and approximately 550 additional rural usecrs

o Assumed Lidgerwood’s share was 17.5 percent of well ficld costs and raw water supply line
modifications costs
Treatment

" Treatment Expansion
e  Water service at 200 gpm assumed for Lidgerwood
o  Assumed 60 gpm of existing capacity for Lidgerwood
o Need to expand the existing treatment by 140 gpm for service to Lidgerwood
o  Service to Hankinson, Wyndmere, Lidgerwood, and approximately 550 Rural Users will require
four {(4) new 200 gpm pressure filters, high service pumps, assoctated pipe, controls, and chemical
feed equipment — expand WTP building 50 feet by 56 foet
e Assumcd Lidgerwood’s share was 17.5 percent of SEWUD WTP Expansion costs
Finished Water Distribntion
= Potential Service

» Requires 15,000 feet of 6-inch finished waier fransmission linc (pipe will tic into Lidgerwood WIT
underground storage reservoir or info raw water ling)
o Assumed Lidgerwood’s share was 100 percent (i.c., specifically for Lidgerwood)

CGpinien of Total Probable Project Cost — Arsenic Trioxide Superfund Project
»  Service to Lidgerweod

May 20045 Dec 20045
Lidgerwood (FNR BCIL= 3956}  (ENR BCI=4123)
SEWLUD Well Field Construction (17.5% share of costs) 87727 $91.430
Raw Water Supply Line Modifications (17.5% share of costs) $28,070 $29.255
SEWUD WTP Expansion {17.5% share of costs) $240,185 $250,324
Service to Lidgerwood — Finished Water Transmission Line $133,500 $139,136

Incremental Opinion of Total Probable Project Cost 489,481 $510,145
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July 15, 2004

Mr. David Glatt

Chief - Environmental Health Section
ND Department of Health

Box 5520

Bismarck, ND 58506-5520

Re: City of Hankinson — Water Treatment/Service Needs
Dear Mr. Glatt:

Please find the Reconciliation of Water Service Engineering Data provided on
behalf of the City of Hankinson.

The reconciliation data is a joint offort between Moore Engineering and
Advanced Engineering (AE2S5) to determine the water needs of Hankinson and
determine estimated costs for service to the City by rural water or for a stand-
alone water treatment plant. The City of Hankinson and the South East Water
Users District (SEWUD) directed AE2S and Moore to prepare the information
after meeting to discuss the Cities water needs.

The information is being provided as part of the comment process to the Draft
Focused Feasibility Study that was provided by USEPA.

if you require additional data or have any questions please contact me at this
office.

Yours truly,
MOORE ENGINEERING, INC.

T

fi 3 e
VR S

Tom Wesolowski, P.E.
City Engineer

Ce: Joe O’'Meara — Mayor City of Hankinson

QA4 410001 1119-p\WordvCombined cmint Itr.doc

Consulting
Minnesoia Offico « Pelcan Rounic
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Reconciliation of Water Service Engincering Data
City of Hankinson, ND
July 12, 2004

«  The design flow for the City of Hankinson shall be 300 gallons per minute (gpm).

a  The anticipated annual water usage from {he future City of Hankinson high service
pumps ot at the future master meter from Southeast Water Users District (SEWUD) shall
be 54,000,000 gallons.

= The anticipated annual water sold by the City of Hankinson shall be 46,000,000 gallons
(assume approximately 15% logs in distribution system}.. -

«  As indicated in the Moore Engineering comment fctier, additional storage capacity will
be required for the City of Hankinson. Based on current and proj ected demands, 1t was
agreed that 200,000 gallons o { additional underground storage would be required for the
City of Hankinson. The new 200,000 gatlon underground storage reservoir will be
Jocated in the northwest comer of the City of Hankinson under either alternative. The
future water treatment plant (WTP) or future master meter will be located adjacent to the
storage.

»  As part of the original cascment agreement between the landowners and the City of
Hankinson when the well line was installed in the 1950s, pasture taps were installed for
the landowners along the easement. These landowners could use, at no cost, as much
water as needed for their livestock from these pasture taps. Over time, however, some of
{hese landowners started to use the water for houschold use. The water used for human
consumplion is currently metered, and payment is made to the City of Hankinson. With
{he recent change in the arsenic standard, the City recognizes that they wiil not be able to
continue to serve ihese users without treatment of the water first. Furthermore, the City
does not wish to continue the practice of providing free water for livestock use to these
jandowners once the water is treated. Additionally, if the City of Hankinson decides to
be served by rural water, the SEWUD finished water distribution line will be installed
adjacent to the existing Hankinson well ficld Jine within the existing easement.
Consequently, both partics feel that it is important that thesc eascments be amended.
Amending the easements would exclude the allowance of the pasture taps and {rec water
for livestock and allow for future water line(s) to be instalied within the original
easement. Amending the eascments would require compensation to be made to the

landowners in exchange for the change in service. [twas agreed upon that the cost 1o
amend these easements would be estimated to equal approximately $25,000.

s There are a total of twelve (12) pasture {aps on the City of Hankinson raw water hne that
will need to be abandoned and capped as a precaution so that these Laps are not used for
potable water consumption in the future.
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s The comment letter provided by Moore Engineering identified that there were two (2)
households located within City limits on private wells and five (5) houscholds connected
(o the well Tine that will need to be provided with a potable water source with arsenic
levels below 10 parts per billion (ppb). Afier meeting with the Joe O’Meara, Mayor for
the City of Hankinson, it was identified that there were actually four (4) households
located within the City limits currently on private wells along with the five (5)
households connected 1o the well line. Three (3) of the houscholds along the well line are
focated just outside the city limits of City of Hankinson. The City of Hankinson has
agreed to provide water service o the internal and close external residents as part of the
Arsenic Trioxide Superfund project.

s Two (2) of the houscholds connected to the well linc are located more than 1% miles
north of the City of Hankinson. SEWUD has agrecd that they will serve these residents
as part of the Arsenic Trioxide Superfund project. The draft FFS report assumed 425
rural households would be served as part of the Arsenic Trioxide Superfund project.
These users will be included in the count for service from SEWUD.

»  Updated capital cost cstimates are provided for service to the City of Hankinson both as a
stand-alone WTP and with service from rural water (SEWUD). All capital costs
provided herein meet the design flow and anticipated annual usage as discussed above.

Total Project Costs

SEWUD
Stand-alone WTP _ Option 3 |

Service to Hankinson (300 gpm)

Amended Easements B - $25,000.00 $25,000.00
Well Field Expansion and Raw Water Transmission $6,000.00 $93,800.00
Water Treatment ) $1,500,000.00; _ $337,30C.00
Cinished Water Transmissior } i %000 $172,700.00
Finished Water Storage @ Hankinson . ~ $270,600.00  $3584,300.00

Hankinson Distribution Modifications to serve existing users on wells 1 $160,00000  $160,000.00
$1,961,000.00_$1,173,100,00

This document was prepared by Tom Wesolowski, PE of Moore Engineering and Brian
Bergantine, PE of AE2S.



Arsenic Trioxide Superfuad (ATS) Project
Assumptions for Service to the City of Hankinson
Southeast Water Users Distract

December 9, 2004

Water Supply
e Water Usage
o Hankinson — 250 acre-fect or 21,457,200 gallons

»  SEWUD Well Field

e Construct four {4) wells, as pitless units with meter manholes and with capacities between 200 and
250 pallons per mimute (gpm), 1o serve Hankinson, Wyndmere, Lidgerwood, and approximatcly 550
additional rural users

o Install 2,000 fect of 12-inch and 7,500 feet of 8-inch raw water transmission pipeline to serve
Hankinson, Wyndmere, Lidgerwood, and approximately 530 additional rural users

e Assumcd Hankingon’s sharc was 21.2 percent of well ficld cosis and raw water supply line
modifications cosis

Treatment

s Treatment Expansion
s Water service at 300 gpm assumed for Hankinson
o Assumed 130.5 gpm of cxisting capacity for Hankinson
o Need to expand the existing treatment by 169.5 gpm for service to Hankinson

o  Secrvice to Hankinson, Wyndmere, Lidgerwood, and approximately 550 Rural Users will require
four (4) new 200 gpm pressure filters, high service pumps, associated pipe, controls, and chemical
feed equipment — expand WTP building 50 fect by 56 feet

o Assumed Hankinson’s share was 21 2 percent of SEWUD WP Expansion costs

Finished Water Distribution
s Potential Service

e Amend casements on raw water fine

s Requires 15,460 feet of 8-inch finished water transmission line (pipe will tio into the new Teservoir)
e New 200,000 gallon ground storage TESCrvoilr

e Requires modifications 10 the existing distribution system 10 561ve users on cxisting well line

e Assumed Hankinson’s sharc was 100 percent (i.e., specifically for Hankinson)

Opinion of Total Probable Project Cost - Arsenic Triexide Superfund Project
s Service to Hankinson

May 20045 Dec 20045
Hankinson (ENR BCI=3936)  (FNR neL= 4123}
SEWUD Wall Ficld Construction (21 2% sharc of costs) $106,214 $110,698
Raw Water Supply Line Modifications (21.2% share of costs) $33,985 $35,420
SEWUD WTP Expansion (21 2% share of costs) $290,301 $303,077
Amended Easements $25.000 $26,055
Service to Hankinson — Finished Water Transmission Line $172.700 $179,990
Finished Water Storage at Hankinson $384,300 $400,523
Hankinson Distribution Modifications 1o sorve existingusors  $160.000 $166.754
Incremental Opinion of Total Probable Project Cost $1,173,000 $1,222,517
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Arsenic Trioxide Superfund (ATS) Project
Assumptions for Service to the City of Wyndmere
Southeast Water Users District

December 9, 2004

Water Supply

= Water Usage
s  Wyndmerc - 100 acre-foct or 32,582,880 galions

s SEWUD Well Field
e Construct four (4) wells, as pitless units with meter manholes and with capacities between 200 and
250 gallons per minute (gpm), to serve Hankinson, Wyndmere, Lidgerwood, and approximatcty 550
additional rural users
o install 2,000 feet of 12-inch and 7,500 feet of 8-inch raw water transmission pipeling {o serve
Fankinson, Wyndmere, Lidgerwood, and approximately 550 additional rural uscrs

e  Assumecd Wyndmerc’s share was 11.3 percent of well ficld costs and raw water supply line
modifications cosis

Treatment

s Treatment Expansion
s Watcr service at 140 gpm assumed for Wyndmere
e Assumed 49.5 gpm of existing capacity for Wyndmere
s Necd fo cxpand the existing treatment by 90.5 gpm for service to Wyndmere

e Service to Hankinson, Wyndmerc, Lidgerwood, and approximately 550 Rural Users will require
four (4) new 200 gpm pressure filters, high service pumps, associated pipe, controls, and chemical
feed equipment — expand WTP building 50 fect by 56 foet

o Assumed Wyndmere's share was 1 1.3 percent of SEWUD WTP Expanston costs

Finished Water Distribution
s Potential Sevvice

» Requircs 37,000 fect of 8.inch finished water transmission line {pipe will tie iInto gxisting system)

e Requires pump and control modifications at Reservoir B of SEWUD

e Assumed Wyndmere’s sharc was 100 percent (1.¢., specifically for Wyndmere)

Opinion of Total Probable Project Cost — Arsenic Trioxide Superfund Project
»  Service fo Wyndmere

May 20043 Dec 20045
Wyndmere (ENR BCT= 3956)  (ENR ReL=4123)
SEWUD Well Field Constraction (11.3% share of costs) $56,710 $59,104
Raw Water Supply Line Modifications (11.3% sharc of costs) $18,145 srgon
SEWUD WTP Expansion {11.3% share of cosis) $155,264 $161,818
Service to Wyndmere — Finished Water Transmission | Ling  $490.300 $510,998

Incremental Opinion of Total Probable Project Cost $720,419 $750,831




Wyndmere WTP Expansion (3 - 70 gpm pressure filters)
Southeast Area Regional Expansion
March 29, 2004

P806-01 004 05
OPINION OF PROBABLE TOTAL PROJECT COST

Wyndmere WP Expansion (3 - 70 gpm pressure filters)

1. General Conditions

[nsurance, Bonds, Mobilization, Travel, Subsistence, Etc. $20,000
2. General Construction
(eneral Conditions $22,940
Division 3 - Concrete $71,060
Division 4 - Masonry $49,920
‘Division 5 - Metals %$3.900
Division 6 - Wood/Plastic $14 300
Division 7 - Thermal & Moisture Protection £16,200
Division 8 - Doors & Windows $9,100
Division 9 - Finishes $14,090
Division 10 - Specialties $980
Division 11 - Equipment $254,800
Subtotal General Construction $457,290
3. Mechanical Construction
Division 15 - Mechanical $11,050
4. Electrical Construction
Division 16 - Electrical $85,440
Opinion of Probable Construction Costs $573,780
2.5% Administrative and Legal $14,350
17.5% Engineering Feasibility & Design $100,420
7.5% Engineering (Construction Pertod) $43,040
15.0% Contingencies $86,070
Opinion of Probable Total Project Costs $817,660
‘March 2004 ENR BCl 3859
Current ENR BCl - December 2004 4123
Revised Opinion of Probable Total Project Costs (Dec 20043) $873,600




P.0. Box 220
Wyndmers, N.D. 58081

April 15, 2004

Mr. David Glait

Chiefl — Fnvircnmental Health Section
North Dakota Departiment of Health
PO Box 3520

Bismarck, NID 385065520

Re: ity of Wyndmere Comments
Arsenic Trioxide Superfund Site, North Dakota

Dear Mr, Gladi:

'Thank you for giving us the opportunity io provide 0 you comments with regards to the Draft Final Report
of the Focused Feasibility Study (FFS): Arsenic Trioxide Superfund Site, North Dakota dated March 2004
prepared by the US Army Corps of Engineers (1JSCOE) for the Environmental Proicction Agency (EPA)
and the North Dakota Department of Health (NDDH). Developing alternatives which provide reliable,
Jong-term safe drinking water that meets the ncw arsenic regulation, provide sufficient capacity to meet our
future water needs and adequately project the financial impacts for the residents of Wyndinere is vory
important, as the deadting for the compliance with the arsenic regulation is nearing,

Fiased on our review of the draft FFS and the comment letler prepared by Advanced Engincering and
Environmental Services, Inc. (AE28) for Southeast Rural Water Users Prigivict (SEWUL), we are very
concerned about ihe insufficient water demands that were assumed for the City of Wyndmere in the drafi
¥FS, the age and condition of our existing water treatment plant (WTP) with respect to alternatives that
suggest upgrading the plant as a feasiblc aliernative, and the cstimated capital costs and operation and
maintenance (O&M) costs projected in the drafi FFS. Please accept this letter as a summary of our view on
the issues that directly impact the City of Wyndmere.

A new manufacturing facility, Tublicks, has just recently been constructed within Wyndmere that
mannfactures molasses livestock feed and supplement blocks. This facility will be requiring exiensive
additional water during its start-up (60 gpm for 2 howrs), shut-down (60 gpim: for 2 hours), and flushing
operations, along with its regular demands. Wyndmere bas also been considered for a butcher facility
which may requite a considerable amount of water in comparison o our existing WTP capacity. Therefore,
because of the new and potential for additional economic developmont coupled with our existing poak day
water nsage, we strongly recommend that the demands for Wyndmere be mcreased from the 42 gpm
assumed within the draft FES to the 140 gpm reporied in the comment letier from SEWUD. The gpa
demand should also be further evaluaied during the preliminary and final designs of the project (o ensure
this amount adequately meets the needs of our compnmity.

We also have corcerns over the trade-offs that are currently necessary between sacrificing water guantily
for water quality with the operation of the existing WTP. Currently, our WTP is consistently operated at a
capacity less than its rated capacity of 100 gpim because of the poor treatment performance experienced
when operated above capacities of 65 gpm. Asa result, the WTP is operated for 15 to 16 hours in winter
months and even longer periods of lime and higher capacities during the summer months, resulting in water
quality problems. With the new manufaciuting process, we will likely need to operate ronnd the clock at
higher capacity during peak day demands, further saciificing the water quality to our residents. Although
sacrificing the water quality may be an acceptable regulatory practice in the shori-term, this will be an
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unacceptable practice when the new arsenic segulation becomes enforccable. Under the original Arsenic
Trioxide Soperfund project, we made changes 10 our treatment process system and added some storage.
Even with these changes, we are currently niable to produce fimished water that consistently mects the new
arsenic regulation,

Another concern we have is the age and condition of our WTP. 'The facility is nearly 40 years old and is
well beyond its useful life. Asa result, it should be recognized that upgrading the existing water treatment
plant dees not appear to be an option {hat meets the needs of onr community over the next 20 years or
more.

The capital and O&M costs presented within the draft FFS appeared to be extremely low and inadequate,
The financial ramification that this project could have on our residents is huge. We support (he cost
estimates provided in the comment letier to us by SEWUD. Based on my review of the SEWILHD) commeni
letter, the total opinion of probable cost for treatment and distribution from SEWUD would be
approximately $741 483 for the City of Wyndmere, which appears to be more feasible than construction of
anew 140 gpm WP, Tt was also noted that the O&M costs that were assumed in the drafi FFS were low.
Gur 2004 budget for the O&M of the WIP is $44.100. This is over 2.75 times higher than the amount that
was assumed in the draft FFS. With O8&M being a large part of the present worth cycle coasts and the
inadeqguate demands assurned for Wyndmerc, it is apparent that the costs and conclusions drawn within the
report are maccurate.

As a small community, we may also have a difficult tune recruiting and refaining an operator(s) with the
skill levet required for most of the treatmeni processes presented with the dvaft FFS. O the other hand, it
is my undersianding that SEWUD has certified operators with the skills necessary to properly maintain and
oporate the waler system. Additionatly, becanse of their larper user base, SEWEID has the ability 0 retain
these operators more easily becanse they can offer a more competitive salary,

We support the data used 1o prepare the revised present worth lifis cycle cost estimates in the SEWUD
cormment letter. Based on the information provided in the draft FFS and the SEWUD comment letier, i 15
ous position that bulk service to the Wyndmere from SEWUL is more economical than construction of a
rew WTP in Wyndmere. Consequently, we sepport the connection of Wyndmere to SEWUD for our
community as parl of this project.

The City of Wyndmere appreciates the opportunity to provide comments on this important document.
Because of the financial ramifications associated with the remedics proposed within this drafl FFS repost
oft our community, we highly recommend that the drafi FFS be revisited, and the necessary changes be
made before the final FFS is issued. 1f you have any questions, please contact onr City Auditor, Rochelle
“Susie’ Hoseth at (701) 439-2412.

MNathan Brandt, Mayor
City of Wyndmere

WHfrsh
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Arsenic Trioxide Superfund (ATS) Project
Assumptions for Service i¢ the 550 Rural Users
Southeast Water Users District

December 9, 2004

Water Suoply
= Water Usage
o  Arscnic Trioxide Superfund Rural (550 additional users) — 125 acro-feet or 40,728,600 gallons

s SEWUD Well Field

o  Construci four (4) wells, as pitless units with meter manholes and with capacitics between 200 and 230
gallons per minute {gpm), to serve Hankinson, Wyndmere, Lidgerwood, and approximately 550
additional rural users

o Tnstall 2,000 feet of 12-inch and 7,500 foet of 3-inch raw water transmission pipeline to serve
Hankinson, Wyndmere, Lidgerwood, and approximately 550 additional rural uscrs

o Assumed Rural Users® sharc was 50.0 percent of well ficld costs and raw watcr supply line
modifications costs

Treatment

s Treatment Expansion

e  Water service ai 412.5 gpm assumed for additional rural nsers

e Assumed 12.5 gpm of existing capacity for rural

e Need to expand the existing treatment by 400 gpm for service to additional rural users

o  Service to Hankinson, Wyndmere, Lidgerwood, and approximately 550 Rural Users will require four
(4) new 200 gpm pressure filicrs, high service pumps, associated pipe, controls, and chemical feed
equipment — expand WTP puilding 50 feet by 56 feet

o Asgsumed Rural Users’ share was 50.0 percent of SEWUD WTP Expansion costs

e  An additional $130.277 in modifications are required for the rural expanston

Finished Water Distribution
= Potential Service
s  Assumed an average pipeline length of 5,400 feet of polyvinyl (PVC) |size vanies from 2-inch Class
160 PVC to 6-inch Class 160 PVC] per rural user based on the estimated rural density. The estimated
rural density was based on similar rural water system layouts and will need to be verified after actual
sipn-ups as part of the preliminary and final design.
o  Assumed a cost of $24,252 per user for finished water transmission based on December 2004 updated
estimates. Cost includes installing all pipe to rural water standards, fittings, valves, bores, seeding, st
cleanup, and necessary appurtcnances.

Opinion of Total Probable Project Cost — Arsenic Trioxide Superfund Project
&  Service to Rural

May 2004% Dec 20045
Rural (ENR BCI= 3956)  (LNR BCI= 4123)
SEWUD Well Ficld Construction (50.0% sharc of costs) $250,650 $261,231
Raw Water Supply Line Modifications (50.0% share of costs) $86,200 $83,586
SEWUD WTP Expansion (50 % share of costs) $686,250 $715,220
Additional Modifications to SEWUD WTP $125,000 $130,277
*Service to 550 Rural Users ~ Finished Wator Transmission Lin’____ §12,798,500  $13338780
incremental Opinion of Total Probable Project Cost $13,940,600 $14,529,094

| Agsumed an average pipeline length of 5,400 feet per user bascd on the densitics of similar rural water
systems. The average pipeline length, and the associated cost, will nced to be verified after actual sign-ups
as part of the preliminary and final design.




Annual O&M Cost Estimates



Arsenie Trioxide Superfund (AT5) Project
Lstimated Annus! Q&R Costs
Rarcl: 22, 2005

Southesst Water Users District

Flectrigity
Includes wells, main WP, and reServoirs

Chemical Feed
1 abor, Benefits, and Payroll Costs

Parts and Maintenance

Includes well maintenance, leak repair, filier media replacement, cle.

Transportation, Testing, and Other Costs
Transportation
Testimg,
Insurance and mise.

Tiased on data provided from SEWUL - 2004 Q&M Cosls.

$82,7707

316,227
$70,098

$16.934

$16,000

§3,000
$4,000

Total Annuat O&M Costs:

Cost per 1,000 gallons of water (based on K

O&M Costs per 1,000 gallons =

Tron sid Manganese Package Gravity Phant

Well Maintenance
(Assume $500 per year)

Well Field/Pusp Station Power

Filter Media Replacament
{ Assumes replacement of two filters media every 20 years)

Chemical Feed
Energy Costs

1.abor, Benefits, and Payrolt Costs

Misc.

$208,966

. patlons)

$1.29

Based on Hankimson example.

£300 Cost based on Devils Lake well mainfenance per gallon cost

$3.800 Cost based on Devils Lake well fizld power per gallos cost

$2,000 Based on discussion wilh Gary Wamer - Tonka Equipment
Cost was $1,000 in 2004 Moore Engineering Report

$14,000 From 2004 Moore Enginwering Report
$15,000 From 2004 Moore Enginecering Report

$49.000 Adjusted from 2084 Moore Engineering Report
fncludes £35,000 * 40 percent marknp for benefits

$5,000 - From 2004 Moore Engieeering Report

Total Annual Q&M Costs:

Cost per 1,000 gallons of water ¢hased on |

O&M Costs per 1,000 gatlons =

$89.300

gallons) As supplied io the NDDII in the reconcilation of water

cngineering data from Moore Eng. and AE2S - July 13, 2004

$1.94




Arsenie Trinxide Superfumi (AT5) Praject
Kstismated Annust O&M Costs
March 22, 2005

Reverse Osmosis WIT Buased on estimate for Devils

Lake, NID. Resource is Crand Forks-Traill Water District, Thompsen, ND.

Devils Lake (3 med)*

Adjusted for Hapkinson (300 gpm)

Well Maintenance $4,000 $670
Assume $5,000 per well every 10 years
Woll Fickd/Pump Stlation Power $30.250 $5,100
Water Treatment Chemicals §107.350 $19,000
Process and High Service Pumping Equipment Power $116,500 $14,700
Gieneral Treatment Facility Utilities $35,000 $4,500
Labor 5183000 $58.100
Adjusted labor includes one full tine employee at
$40.000 and 40 percent for benefils and one half-time
employee ut $30,000 and 40 percont for benetils
teneral System Maintenance £32.300 4,100
Membrane Replacement $42.000 520,000
Assume $210,000 cvery § years
[psurance $10.000 $1,300
Mise. (&M (Tel., Fucl, ele) $25,000 $3,200
* Assumne an average annual usage of 365,000,000 gallons
‘Fatal Annual Q&M Costs: $130,670.00
Cost per 1,000 gallons of water (baged on r 46}09(),000] pallons)
O&M Costs per 1,066 gallons = $2.84




Assenie Trioxide Superfund (ATS) Project
Estimated Anmoat G&M (losts

March 22, 2605
Peint of Use (POT) Based on system that includes @ water sofiener and a reverse osmosis treatment unit on one tap in household.
Sall [or water soflener $96

(Assume 2 baps par month at $4 per bag)

Anmual water softener replacement $o7
{Assumes $1000 replacoment over 15 years)

Prefilier cartridge replrcement Ha8
{ Assumes replrcoment of $12 cartridge filter cvery 3 months)

Indirect tabor for gelting salt, adding salt to water soflerer, $120
and replacement of prefiliers
(Assumes $10 per month)

POU maiptenance contract %130
Tncludes changing the reverse osmosis filter on a yearly basis

POU compliance testing $o0
Includes collection of water saraple and
performing arsenic lesting on a yearly basis

Annual Q&M Cosls Per User: 5321
Estimated Rural Users: 550 users
Total Anpual Q&M Costs: $286,367

Fstimate POU Capacity Per User: 30 gpd As supplied by NDDH ina drafl of the AA
: 10,950 gpy

Cost per 1,000 gallons of water (based on § 22,50 gallong) Mumber of users multiplied by gallons per year

Q&M Cants per 1,000 gallons = 5:47.55





