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Project Summary and Recommendations

This report summarizes the first year of a project that will continue throughout the preparation for the
Arkansas Valley Conduit {AVC) to become operational. To this end, this project focuses on supporting the
local decision making and policy development by the 39 AVC Participants as they prepare to operate new
and/or adjusted water production, treatment, and distribution systems in compliance with the applicable
and relevant regulations — most notably the State drinking water and solid waste regulations.

To date, the efforts completed have included developing formal and informal communication channels
with the Colorado Department of Public Health and the Environment (CDPHE}, the AVC Participants, and
selected Otero and Bent County Commissioners, as well as the Arkansas River Basin Round Table and the
Southeastern Colorado Water Conservancy District (SECWCD) Board and AVC Board Committee. These
communications have included the following:

¢ Two Working Group meetings attended the County Commissioners and various AVC Participants,

¢ Individual meetings with all 39 of the AVC Participants,

s Numerous meetings with personnel from both the CDPHE Drinking Water and Hazardeus
Materials and Waste Management Divisions, and

® Various briefings with the Southeastern District management and Board committee.

All of these communication events were attended by SECWCD Staff.

This progress report documents the salient results of the meetings, with a specific focus on how the
communications supported achieving the goals of this phase of the ongoing project, which included the
following:

¢ Identify potential solutions to the compliance issues facing the AVC Participants,

+ Broadly estimate costs related to those actions that will need to be funded by the local community
above and beyond the Federal compenents of the AVC! to achieve and maintain compliance once
the AVC is operational, and

e Identify priority actions for the Working Group over the coming years.

To facilitate completion of this portion of the project, in part to achieve the goals listed above, the AVC
Participants were segregated into groups with like characteristics associated with size of organization,
geography, source of water, source water quality and current operations. The groups that were
established as a result of this effort are listed below:

e Large Water Providers (representing 69% of the population)

» Those water providers that are associated with the Crowley County Commissioners production
wells (9% of the population)

e Small independent providers with limited future operational changes (6% of the population)

1 The Federal components of the AVC include all portions of water storage, treatment and conveyance of project
and non-project water related to those activities contained in the EIS, up to the point of delivery to each of the
individual AVC Participants including those piping, valving, metering and related appurtenances which will tie into
local piping prior to local treatment and distribution.
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e Entities with recent Groundwater Under the Direct Influence of Surface Water {GUDI} actions
issued by the COPHE Drinking Water Division {4% of the population)
e Small providers with radium? in their source water {12% of the population)

In general, it was found, that the costs to make the expected changes to local water supply systems which
are needed to operate in conjunction with the AVC for the first three groups of water providers,
representing about 84% of the population, are estimated to be modest - in the range of tens of dollars
per customer connection. For those entities with GUDI actions, costs are much higher for local compliance
to occur, perhaps in the range of 52,000 to $4,000 per customer connection,

Finally, for those entities with radium in their source water, numerous options exist to achieve future
compliance; however, only two were evaluated within the limitations of this phase of the project, Those
two options, which to some extent were dictated by the articulated interests of the interviewed sma!l AVC
Participants to utilize their current assets to the extent practical, hinged on creating and maintaining
facilities that blended local groundwater supplies with AVC deliveries in such a way that drinking water
and solid water regulatory compliance was achieved. Costs for the two options, which included use of
current iron filtration systems and replacing the iron filtration systems with radium and metals treatment
systems, ranged from about $2,400 to $5,100 per customer connection.

For those entities that may be facing costs in the thousands of dollars per customer connection, there are
many concerns, not the least of which is the overall affordability of future compliant operations. And
given that there are a number of key issues that have yet to be resolved for the small water providers with
radium in their source water, it is possible that future costs could vary significantly from the current
estimates (even though it is unlikely that costs will be substantially less). However, the path to future
sustainable potable water supply will not be inexpensive for these organizations and the communities
that they serve. To this point, there are a number of key issues that need to be evaluated and assessed
to support Board level decision making and policy development in the next few years such that long-lead
titme programs and processes can be planned for and implemented.

Even for the AVC Participants that constitute 84% of the population, there are a number of key issues that
will need to be addressed for the transition from current operations to operations in conjunction with
AVC deliveries to proceed smoothly. Coincidently (but not necessarily surprisingly) the key issues are
basically the same for all the groups of AVC Participants — reliable future water supply created by more
robust water supply portfolios and appropriate investment in infrastructure and programs to maintain
regulatory compliance.

To this point, there are two key areas that have been identified through the past year of the Working
Group as priorities for the next phase of the project:

e Evaluate and strengthen future water supply portfolios to support more reliable future
compliance with the prevailing regulations, as well as to achieve other local goals; and

2 The radium is 226/228 radium which is naturally occurring and 1s considered a NORM, which is naturally oceurring
radioactive materials.
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Characterize future treatment facility related costs — including the impacts of past operations - on
required permitting and compliance.

These two priorities were identified as the focus of future Working Group efforts for the following reasons:

These priority issues are best approached through a collaboration between the AVC Participants,
rather than as a group of uncoordinated individual effarts, due to the complexity of the issues and
the importance of developing a consistent methodology that can be utilized reliably for decision
making by the AVC Participant membership.

Addressing these listed priorities will likely require the use of resources that are not within the
extended reach of those impacted and in need, which is one of the key reasons why the Working
Group was established in the first place {to help bring outside resources to bear on characterizing
local issues and developing selutions for local consideration).

These issues will likely require prolonged attention to develop workable remedies and/or
resolutions to the satisfaction or need of local Boards and decision-makers.

These are issues that influence and/or dictate numerous other husiness decisions for each of the
impacted organizations.

It is, therefore, recommended that the next steps for this project include:

Continuing the formal and informal communications between the stakeholder groups;
Conducting additional Working Group meetings;

Conducting “breakout” sessions on water supply portfolic development and solid waste
compliance with interested and/or effected organizations, especially those small providers
impacted by radium; and

Developing an additional progress report for grant compliance and to inform funders.
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Background and Objectives

The Lower Arkansas River Water Quality and Efficiency Working Group (hereafter the “Working Group”)
was created through the collaboration of the Southeastern Colorade Water Conservancy District
{hereafter the “District”), the participants in the Arkansas Valley Conduit (AVC) Project, the Arkansas Basin
Round Table and the Lower Arkansas Valley Water Conservancy District {hereafter “LAVYWCD"). The goals
of the Working Group were established in the original scope submitted to the Round Table in December
2014, The goals include:

¢ |dentifying potential solutions related to ongeing and future Colorado Department of Public
Health and the Environment {CDPHE) compliance issues;

e Supporting local water companies in their efforts to achieve and maintain compliance; and

¢ Developing solutions that allow for the consistent application of the pertinent regulations related
to drinking water and water supply, solid waste and residuals management (i.e., hazardous
radioactive materials) which are all regulated and managed by the CDPHE.

Based on numerous meetings, both with the District and members of the regulated public?, the Working
Group has taken on a number of key tasks to support performance of these goals. The tasks include:

e Understanding current regulatory issues for each of the AVC participants.

e Understanding the nature of future operations for each of the AVC participants, including
identifying potential options for delivery of potable drinking water to members of the community
served by currently non-compliant water suppliers.

s Developing a regulatory strategy to bring all communities into compliance with the pertinent
CDPHE regulations.

¢ Developing cost estimates for alternative solutions for local regulatory compliance, including
establishing and maintaining future sustainable operations once the AVC is operational.

¢ Developing funding strategies to address and support local investments and cost shares to achieve
compliance with the relevant regulations.

This memoerandum is an overview of the current situation. It has been developed based on information
collected over the past 6 months during which time interviews were conducted with all of the 39 AVC
participants. In addition, one Working Group meeting was held in La Junta. The memorandum is further
informed by conservations and discussions with CDPHE staff, District management, and members of the
participants.

Characterization and Differentiation of the AVC Participants

The 39 AVC participants have developed into a community of water users sharing in the planning for a
new, important piece of infrastructure that will support future water supply needs in a substantial and

® For purposes of this white paper, the regulated public Includes those public and private utilities and companies
that provide potable water to private citizens and commercial entitles within the Lower Arkansas River basin and
are in line to recelve filtered (i.e., treated, unchlorinated) water deliveries through the Arkansas Valley Conduit.
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sustainable manner. For this reason, the 39 AVC Participants are linked in their efforts to support the
design and construction, and the future the operation, of the AVC.

However, the future delivery of potable water supply by the various AVC participants to their customers
will be substantially varied from location to location, even though there are groups of participants with
many similarities. For this reason, and to help simplify the discussion that follows, this section of the
memorandum will present a characterization of the AVC participants segregated by key circumstance,
geography and challenges. By lumping together entities that share circumstance and geography,
emphasize can be made on those conditions that exist that require substantial planning and action to
accur in coming months and years such that a smooth transition from pre- to post-AVC operations can be
assured. Estimates of potential costs for compliance {for those entities currently out of compliance) and
future operations can also be made within the limits of currently available information.

The one key attribute that has the most profound impact on the future operations of any single AVC
participant relates to whether or not naturally occurring radicactive materials (NORMs) are present in the
source water for the entity. NORMs not only potentially compromise the safety of the community’s
drinking water, but they also complicate the management of water treatment wastes. Therefore the
categorization presented herein is differentiated by those with and those without NORMs (specifically
radium 226/228%), in their source water,

The categories proposed for use in this memorandum are as follows:

» Those entities that do not have radium in their source water including:
o Large Municipalities/Special Districts {La Junta, Las Animas, Lamar, Rocky Ford, and St.
Charles Mesa)
o Entities with Continued Connections to Crowley County Commissioners (CCC) Water
Supplies (96 Pipeline, Crowley County Water Association, the of Town of Crowley and the
Town of Ordway)
o Other small entities with local water supplies {Bents Fort and South Side (in Otero County)
and the Town of Eads (in Kiowa County), the Towns of Olney Springs and Sugar City (in
Crowley County), and McClave Water Association and Hasty Water Company (in Bents
County))
o Entities currently under recently classification as “Groundwater Under the Direct
Influence of Surface Water {(GUDI)” {the Towns of Boone and Fowler)
e Those entities that do have radium in their source water
o Small entities in Otero County
=  Those that operate iron filter systems without backwash and sludge waste
treatment facilities (Eureka, Fayette, Hilltop, Newdale-Grand Valley, Patterson
Valley, South Swink, Valley, Vroman, and West Grand Valley)

4 Radium 226/228 is contained naturally within the Cheyenne and Dakota aquifers from which many small water
providers draw their source water. These aquifers are considered non-tributary, and are significantly deeper than
the shallow alluvial wells operatad by many of the larger AVC participants. Some of the shallow wells contain
uranium at concentrations below the MCL such that the focus of the NORMs related compliance issues by CDPHE
has been the radium | the deep aqguifer systems,
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»  Those that operate iron filter systems with backwash and sludge waste treatment
facilities (the Towns of Cheraw and Manzanola)
»  Those that do not operate iron filter systems {Beehive, East End, Holbrook Center,
Nerth Holbrook, West Holbrook})
o May Valley and the Town of Wiley (both in Prowers County)

A discussion of each of these categories of AVC participants will be presented below for purposes of
describing the current understanding of how each will operate once the AVC has been constructed.

Large Municipalities/Special Districts

The four large municipalities and one special district - The City of La Junta, the City of Lamar, the City of
Las Animas, the City of Rocky Ford, and St. Charles Mesa Water District - all operate sophisticated water
supply systems and maintain diverse water rights portfolios. Each organization produces and treats water
supplies from shallow wells that require augmentation and/or ditches, and each organization except St.
Charles Mesa operates a wastewater treatment plant that treats domestic sewerage and receives return
flow credits for the treated discharge which is placed back into the Arkansas River and/or a local tributary.

The future connection aof the
AVC to the works of these
organizations, while not fully
evaluated and characterized, is

Table 1l
Customers and Population Served
Large Municipalities/Spectal District

expected to be fairly AVC Participant County Number of : Estirl;at;d
straightforward, given that B AL P:: :'v::.,n
each has numerous options |3 junta, City of Otero 3,200 7,100
that allow for variable ratesand | Lamar, City of Prowers 3,400 8,200
Volumes of water delwen’. Las Animas, City of Bent 1,090 4,400
equalization and treatment. [n |-ROcky Ford, City of Oteio 5050 3,000
St. Charles Mesa Water Pueblo 4,060 11,000
general, each organization is Totals 13,400 34.700
] (]

locking at AVC delivery points
that take advantage of current

* provided to SECWCD during 2012 water audits (Great Western Institute, 2013)
bFrom Appendix A.1 Final EIS (USBR, 2013)

configuration of treatment, especially chlorination, as well as how treated water is placed into
distribution. Another key operational consideration is how each organization will utilize their current
tankage to equalize, allow for disinfectant contact time, and maintain treated water freshness within the
requirements and needs of their own systems.

Regardless of these considerations, each organization anticipates having minor fiscal impacts related to
the placement and implementation of the AVC connection,

Two points are important to note at this point. First, Rocky Ford has struggled in the past with its
infrastructure and in particular its surface water treatment facility and its water loss management. With
respect to its surface treatment facility, which was constructed and designed to treat ditch water
delivered by the Catlin Canal and thus was placed on a topographically high spot on the south end of
Town; the current plant does not function cost efficiently even though the City continues to pay debt
service on upgrades completed in 2013. It is simply too expensive for the City to run the surface water
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treatment plant versus using its alluvial wells. The City’s groundwater production wells are north of the

City near the Arkansas River, and it may make sense to locate the AVC delivery point near the wells,

utilizing new tankage and chlorination, rather than continue to run water through the surface water

treatment facility. The decision regarding how to best operate the City’s system will unfold as new

evaluations and studies are conducted by and for the City; however, for the purposes of this document, it

is assumed that the AVC connection to Rocky Ford will require additional storage to support blending and
disinfection in the vicinity of the City’s well field.

Rocky Ford's water loss management, not dissimilar to water loss management for the other large
providers, will be addressed through the development and implementation of local CWCB approved water
conservation plans. Las Animas and La Junta have recently completed theirs, and Lamar and Rocky Ford
are in the process of completing and/or updating their water conservation plans. 5t. Charles Mesa’s plan
is due for updating in 2017.

Table 2 presents a summary of estimated costs for the large AVC participants to connect to the AVC.

Table 2
Estimated Costs for the Large AVC Participants to Connect to the AVC

Entity Operational Plan After Engineering | Connection® | Current Storage | Storage Cost

AVC Operational Plan® Avallable Needed

{gallons) (gallons)
La Junta, City of Blend $ 5,000 $ 5,000 6,750,000 0 $ 10,000
Lamar, City of Blend $ 5,000 $ 5,000 8,000,000 0 $ 10,000
Las Animas, City of Blend $ 5,000 $ 5,000 2,250,000 0 $ 10,000
Rocky Ford, City ofc Blend $ 10,000 $ 10,000 1,000,000 0 $ 20,000
St. Charles Mesa WD Blend $ 5,000 $ 5,000 8,000,000 0 $ 10,000
Total Costs $ 30,000 $ 30,000 $0 $ 60,000

*Engineering Plans will be required for submittal to COPHE describing operations once AVC water is delivered if new or revised treatment and/or

storage is implemented

bConnection costs include valving and related appurtenances installed by the entity |n addition to the meter and valving to be installed by

Reclamation

< Storage needs for Rocky Ford will be determined under separate cover based on relocating the AVC cennection to a new location north of the
City near the existing wells.

Entities with Continued Connections to Crowley County Commissioners Water
Supplies

The Crowley County Commissicners (CCC) have long operated a series of five groundwater production
wells for the purposes of providing potable wholesale water supplies to those entities in Crowley County
that provide retail water sales to locai customers including the 96 Pipeline Company, Crowley County
Water Assoclation, the Town of Crowley, and the Town of Ordway. In the future, the AVC is expected to
provide supplemental water supply to these organizations, in varying degrees according to need and
resources. For example, three of these entities (CCWA, Town of Crowley and 96 Pipeline) will receive
100% of their potable water from either CCC or the AVC, depending on costs and availability. CCWA and
96 Pipeline also have the option to use both project water and non-project water through the AVC.
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Table 3

Customers and Population Served
AVC Participants Connected to Crowley County Commissioner Wells

the Town limits. These wells AVC Participant County Number of Estimated
Customer Taps® Population

are plumbed through CCC served®
owned and maintained water | 96 Pipeline Company Crowley 66 160
tanks north of Town. The 96 | Crowley County Water Crowley 362 3,310
Pipeline Water Company has ceoceion

/ F Crowley, Town of Crowley 110 200
been using the majority of the "grgway, Town of Crowley 546 1,270
FAW well production for water Totals 1,084 4,940

* provided to SECWCD during 2012 water audits (Great Western Institute, 2013)
bFrom Appendix A.1 Final EIS {USBR, 2013}

© Includes two prisons

supply in the past; however, in
the future this water will be

redirected to Ordway, reducing
the importance of CCC supplied water for the Town. Ordway also maintains shares in Twin Lakes and Lake
Meredith that may be utilized through the excess capacity Master Contract with the District. Although
the Town will likely maintain a connection with the CCC source, it is interested in becoming independent
from the CCC to the extent that it is able.

Each organization will utilize current connections with the CCC to locate AVC delivery paints even though
Ordway will operate separately from the CCC. In essence, the CCC connection with each organization will
dictate the location between each organization and the AVC, since each organization’s distribution system
is built for customer delivery from these locations. Therefore, the delivery points will require separate
metering, valving and pressure reduction (costs to be provided by the Federal Government) prior to
chlorination and blending with the CCC provided water. Ordway is considering two chlorination systems
to separate the connection between the 96 Pipeline and the Town below the CCC Water Tank, and to
allow for deliveries from both the north and south sides of the Town.

Connections with these organizations will therefore be relatively simple, as compared to the connection
and other operational issues facing the small Otero County entities. For example, there are no regulatory
compliance issues related to NORMs and radionuclides in Crowley County. Each organization will need to
develop operations plans of course to maintain compliance with COPHE Drinking Water requirements;
however, the source water provided through the CCC, the Town of Ordway Wells, and/or the AVC are not
expected to have any compounds or analytes out of range with compliance.

Costs for each organization to become operational are provided in Table 4. These costs total about
$80,000, or about $70 per tap for the four entities combined.
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Table 4
Estimated Costs for Crowley County Entities Receiving Water from the CCC to Connect to the AVC
Entity Operational Plan After Engineering | Connection® Current Storage Cost
AVC Operational Plan® Storage Needed
Available {gallons)
{gallons)
Blend/Interconnect with CCC
96 Pipeline Company ¢ {6 connections) $5,000 $ 18,000 200,000 0 $ 23,000
Crowley County Water
Authority Blend/Interconnect with CCC $5,000 $ 3,000 400,000 ] $ 8,000
Crowley, Town of Blend/Interconnect with CCC $ 5,000 $ 3,000 200,000 1] S 8,000
Blend/ Interconnect with
Ordway, Town of Town Wellsd % 5,000 $ 3,000 140,000 o $ 8,000
Crowley County Continue Operations
Commissioners (upgrade master meters)* $ 5,000 $25,000 500,000 0 $ 30,000
Total Costs $ 25,000 $ 52,000 $0 $ 77,000

*Engineering Plans will be required for submittal to COPHE describing operations once AVC water is delivered if new or revised treatment and/or
storage is implemented

bConnection costs include valving and related appurtenances installed by the entity jn addition to the meter and valving to be installed by
Reclamation

*06 Pipeline uses the Crowley County Commissioners storage tank north of Ordway; the Town of Crowley uses the Crowley County
Commissloners storage tank north of Crowley.

4 Town of Ordway will maintain a connection with the CCC for emergency purposes only.

* The Crowley County Commissioners will need to update their Master Metering of wholesale water deliveries to support wholesale billings and
local water loss management efforts {see data gaps below).

Data Gaps

Note that there has been a long-standing issue regarding the accuracy of the CCC master meters used to
track the volume of water deliveries to each of the local water providers. The placement of the meters
and the methods used to verify meter accuracy will need to be evaluated and documented as a cost to
the CCC prior to receiving and blending local groundwater production with AVC deliveries. The cost to
address this data gap is estimated to be between 515,000 and $25,000 which relates to the testing and
assessment of the current meters; and the development of a standard operating procedure to maintain
and verify future meter accuracy.

Other Small Entities with Local Water Supplies

The Town of Eads, the Town of Olney Springs, the Town of Sugar City, and the McClave Water
Association, and the Hasty Water Company are small water providers that are, in general, geographically
and/or organizationally separate from the majority of the other AVC Participants. For example, the Town
of Olney Springs operates its own water system even though the CCC has distribution lines adjacent to
the Town service area. The Town of Sugar City and the Town of Eads, on the other hand, are a substantial
distance from any other water providers, and therefore they exist for the most part in isclation, relying
on their own supplies and resources to support treatment, storage and distribution costs to meet
customer demands.
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Table 5 McClave and Hasty are also
Customers and Population Served isolated from other water
Small Entities with No Radium in their Source Water providers; hawever, these
two organizations share an
AVC Participant County Number of Estimated n ,
Customer Population interconnection that
Taps® served® provides for some
flexibility in times of
Hasty Water Company Bent 119 285 -
McClave Water Association Bent 167 440 gency.
Olney Springs, Towfn of Crowley 242 390 Future operations once the
Sugar City, Town o Crowley 175 280 AVC is operational for
Eads, Town of Kiowa 418 626 h ities invol h
Bents Fort Water Company Otero 331 agp |Minese entities involves the
South Side Water Association Otero 24 48 blended use of the AVC to
Total 1,476 2,969 the extent that it is
*provided to SECWCD during 2012 water audits (Great Westem Institute, 2013) available during any given
b from Appendix A.1 Final EIS (USBR, 2013} year, based on customer

demand and the cost of the AVC delivered water. Given that each organization does not currently have
water supplies that exceed drinking water standards; each organization has limited treatment needs.

The two exceptions are McClave and Olney Springs. For McClave, one of their production wells has
concentrations of radium 226/228 that exceed drinking water standards. McClave effectively provides
drinking water that meets the drinking water standards by blending this well water with water produced
by other production wells, thereby reducing the concentration of radium 226/228 delivered to the
McClave customers to below the maximum contaminant level {(MCL} without treatment®.

Olney Springs, on the other hand, suffers from source water with elevated levels of iron and magnesium.
Olney Springs has selected to inject sequestering agents into the potable water supply to control the taste
and odor issues related to the presence of these metals in the source water; however, this solution has
proven to produce water that is unsatisfactory in quality and expensive to produce {due to the cost of the
chemicals). Whereas, McClave can continue to operate its system without cancemn; Olney Springs’ water
quality issues strictly limit the overall effectiveness and long-term viability of its current supplies.

The delivery of AVC transmissions is expected to improve the potable water quality in all locations that
receive it; Olney Springs is particularly pressed to utilize AVC deliveries such that their water supply quality
can be greatly improved and the challenges of operating the sequestering agent can be eliminated. With
this point in mind, all of the entities listed in this subsection will continue to use their own local
groundwater supplies augmented by the AVC in an amount and percentage that makes economic sense,
based on yet to be determined cost of AVC deliveries and OM&R. The exception is Olney Springs which
plans to accept and utilize AVC deliveries associated with both Project Water and non-project water®

5 McClave does not operate an iron filter treatment system or generate TENORMS such that it does not currently
have any compliance Issues with the COPHE regulations; however it Is possible that at some point in the futre
McClave will be required to characterize and assess any residuals management that may occur.

& Non-project water deliveries will be made possible through the Town’s excess capacity Master Contract with the
District and its current water rights portfolio, which will allow it to store water in Pueblo Reservoir and take
deliveries through the AVC once it is operational.
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deliveries for 100% of their water supply to the extent possible, Olney Springs will evaluate options to
utilize CCC water supplies to support any emergency needs that occur after the AVC is operational.

To these points, each organization has one option related to future operations once the AVC is
operational; which is operate as is with augmentation of AVC as available and if cost-effective with the
exception of Olney Springs which will utilize 100% AVC deliveries. Table 6 presents estimates of the cost

to connect and operate for these organizations.

Table 6
Estimated Costs for Other Small AVC Participants (Not in Otero County) to Connect to the AVC
Entity Operational Plan After | Engineering | Connection® | Current Storage | Storage Cost
AVC Operational Plan® Available Needed
(gallons) {gallons)
Eads, Town of Blend $ 5,000 $ 3,000 1,180,000 0 $ 8,000
Blend/Interconnect with
Hasty Water Company | McClave $ 5,000 $ 3,000 195,000 0 $ 8,000
McClave Water Blend/Interconnect with
Association Hasty $ 5,000 $ 3,000 750,000 0 $ 8,000
100% AVC/ Interconnect
Olney Springs, Town of | with CCC* $ 8,000 $ 5,000 1,000,000 0 $ 13,000
| Sugar City, Town of Blend $5,000 $3,000 435,000 0 $ 8,000
Total Costs $ 28,000 $ 17,000 $0 $ 45,000

Reclamation

< Town of Olney Springs will maintain a connection with the CCC for emergency purposes only.

*Englneering Plans will be required for submittal to CDPHE describing operations once AVC water is delivered if new or revised treatment
and/or storage is implemented
5 Connection casts include valving and related appurtenances Installed by the entity in addition to the meter and valving to be installed by

The two other entities, Bents Fort Water Company and South Side Water Association, are both private
water companies serving nearly 1,000 people (combined) in Otero County. Both of these entities are
fortunate to not have radionuclides at detectable levels in their saurce water, such that future operations
for these entities appear to be somewhat simple. Each can use their groundwater production wells, or
AVC deliveries, or La Junta provided water (in the case of Bents Fort) for potable supply dependent on
price and quality. In general, both entities would prefer to utilize groundwater resources only to the
minimum extent needed due to the power cost and the relative quality of the water. Howaver, in times
of drought and/or AVC supply interruption, it may be necessary to utilize groundwater production to
support local demand. Therefore, neither of these entities is expecting future operations to exist
independent of their current groundwater supplies, to the extent feasible.

As for future costs related to operating once the AVC is constructed, given the flexibility in their current
operations, only connection costs are relevant to these two private entities. Neither operates any
treatment process that included a compliance nexus with the State Solid Waste Regulations. In addition,
neither have a drinking water compliance issue. Costs for these two entities are summarized in Table 7.
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Table 7

Estimated Costs for Small Otero County Water Providers Without Radium in Their Source Water

Entity Operational Plan After | Engineering | Connection® Current Storage Cost
AVC Operational Plan* Storage Needed
Available (gallons)
{gallons)
Blend/Interconnect with
Bents Fort La Junta $ 5,000 $3,000 86,000 0 5 8,000
South Side Blend $ 5,000 $3,000 Not avaifable 0 $ 8,000
Total Costs $ 10,000 $ 6,000 $0 $ 16,000

s Engineering Plans will be required for submittal to CDPHE describing operations once AVC water is delivered if new or revised treatment and/or

storage is Implemented

b Connection costs Include valving and related appurtenances Installed by the entity in addition to the meter and valving to be installed by

Reclamation

Entities currently under recently classification as “Groundwater Under the Direct
Influence of Surface Water (GUDI)”

Two entities — The Town of Boone and the Town of Fowler — have recently received orders from the
CDPHE to address their GUDI; which requires that the two entities either replace their water supplies with
non-surface water sources or they make plans to construct and operate surface water treatment facilities
within an 18-month horizon, which started in November 2014 (meaning that by April 2016 they must have
alternative water supplies or a plan for surface water treatment).

Table 8
Customers and Population Served
Entities with GUDI Orders from the CDPHE

These orders may require
that these two organizations
invest $1.5 to 3 million

AVC Participant County Number of Estimated dollars in new  water

Customer Taps* Population treatment infrastructure to

served® control potential health

Boone, Town of ausbio k) 324 | impacts related to surface

ot Yo Qtere 700 1790 | \vater borne pathogens. In
Total 853 204}

* providad to SECWCD during 2012 water audits (Great Westem Institute, 2013) interim, both
b From Appendix A.1 Final EIS (USBR, 2013) organizations are required to
maintain high levels of chlorine residual in their delivered drinking water, creating taste and odor issues,
and requiring increased chemical usage and cost. This is particularly challenging for Boone because of
recent investments (in 2006 and 2010} that were made as a result of CDPHE requirements to both their
water treatment and wastewater treatment facilities — they currently are carrying $35,000 per year in
debt service on about $800,000 in loans. Fowler is also challenged with the amount of these capital costs,
but they carry no debt service and have successfully utilized special assessments to fund large capital

projects.

Of additional concern is the value of AVC deliveries to these entities if they are required to build new
treatment facilities before the AVC is operational. It will become a question of the cost of AVC deliveries
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and OM&R costs versus the cost of local water treatment operations — neither of which has yet to be
characterized.

Noteworthy is that Boone townspersons have a history of using bottled water to meet their drinking and
cooking needs. Fowler, on the other hand, operates two water systems — a potable and a non-potable
system, using different water sources to separate irrigation and toilet flushing supplies from potable
supplies.

The options for Boone and Fowler involve either replacing their current groundwater supplies or
constructing new water treatment facilities. It may be possible to delay new construction until the AVC
deliveries are available; however, it is likely not acceptable given the EPA’s Long-Term 1 Enhanced Surface
Water Treatment Rules. Boone has mare than enough AVC allocation to meet its demands on an average
year, and Boone also maintains a deep well that with sufficient storage may be able to prevent the need
for future surface water treatment. Fowler on the other hand only has shallow groundwater supplies such
that future operations without surface water treatment would require the coordinated use of new deep
wells blended with AVC supplied water. Fowler also has 50 AF of requested storage of non-project water
under the excess capacity Master Contract that could be delivered via the AVC.

If the AVC option is viable and accepted by the CDPHE, both entities will require some additional storage
to allow for appropriate management of project and/or non-project water deliveries; however, valving
and chlarination will likely be performed using existing land and existing facilities to the extent practical.

Noteworthy is that Boone and Fowler are the two entities closest to Pueblo Reservoir and the Whitlock
Treatment Plant, such that these two locations will be the first reached by the AVC construction. However,
it Is currently unclear as to the timing of future water deliveries through the AVC and whether or not the
CDPHE will allow for a multi-year delay in compliance for Boone and Fowler. To this point, costs are
included for both Boone and Fowler to canstruct new surface water treatment facilities since this option
is the one with the most predictable compliance outcome, albeit expensive.

Those Entities with Radium in their Source Water

Small water providers in Otero and Prowers County constitute a large number of the AVC participants,
even though they only provide service to a small percentage of the community to be served by future AVC
deliveries (about 12%). These organizations are nearly zll private, non-for-profit entities that serve less
than 2,000 persons, averaging about 300 persons per entity and about 150 customer taps per entity. Even
the municipalities are small. In addition, the private organizations, until recently, have been ineligible to
receive funds through the Colorado state revolving fund programs, strictly limiting their ability to fund
needed capital improvements. For this reason, some of the small water provider infrastructure in Otero
and Prowers Counties has fallen into a state of disrepair, for a portion of the organizations have not been
able to keep up with improvements that should otherwise have been invested in such as customer meter
replacement, replacement of poorly performing water lines, etc. since loans and grants have not been
available for these projects (whereas municipalities have these kind of funding sources). Future funding
of capital projects related to the interconnection to the AVC and the operation of CDPHE compliant
programs has been identified as a key concern for many of these organizations.

13 Sustainable Practices



Version 2

December 10, 2015
Table 9
Customers and Population Served
Small Providers in Otero County with Radium in Their Source Water
AVC Participant Number of Customer Estimated Population Status of Organization®
Taps® served"®
With Iron Filters and No Formal Backwash Management

Eureka Water Co. 134 330 EQ and Co-RADs List
Fayette Water Association 26 60 EQ and Co-RADs List
Hilltop Water Co. 119 284
Newdale-Grand Valley Water Co. 153 463
Patterson Valley Water Co. 40 96
South Swink Water Co. 220 610 £0 and Co-RADs List
Valley Water Co. 115 325 EOQ and Co-RADs List
Vroman Water Co, 59 150 EQ and Co-RADs List
West Grand Valley Water Inc. 36 84 EO and Ca-RADs List

Total 942 2,402

With Iron Filters and Formal Backwash Management

Cheraw, Town of 1008 193 £O
Manzanola, Town of 187 476 EO and Co-RADs List

Total 287 669

Without Iron Filters

Beehive Water Assoc. 88 165
East End Water Assoc. 3c 75 Co-RADs List
Holbrook Center Soft Water Co. 27 50 EO
Homestead Improvement Assoc, 27 67 Co-RADs List
North Holbrook Water Co. 24 40 EOQ
Swink, Town of® 288 664
West Holbrook Water Co. 12 23

Total 496 1,084

* provided to SECWCD during 2012 water audits {Great Western Institute, 2013)

b From Appendix A.1 Final EIS (USBR, 2013)

€ EQ — Under current Enforcement Order from CDPHE regarding radium 226/228 present in potable water supply above the maximum
contaminant level {MCL}); Co-RADs is the Colorado Radionuclide Abatement and Disposal Strategy initiative,

¢ estimated from conversations with the Town

® The Town of Swink had Iron filters up to about one year ago when they added an interconnection with La Junta and removed their iron
filters from operation.

Table 10
Customers and Population Served
Small Providers in Prowers County with Radium In Their Source Water

AVC Participant Number of Customer Estimated Population Status of Organization®
Taps® served®
May Valley 581 1,500 EO and Co-RADs List
Wiley, Town of 225 434 Co-RADs List
Total 806 1,934

* pravided to SECWCD during 2012 water audits (Great Westem Institute, 2013)

b From Appendix A.1 Final EIS (USBR, 2013)
£ £0 — Under current Enforcement Order from CDPHE regarding radium 226/228 present in potable water supply above the maximum
contaminant level (MCL); Co-RADs is the Colorado Radionuclide Abatement and Disposal Strategy initlative.
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Data Gaps

Related to NORMS

These entities are all subject to the same regulations that govern the operations and delivery of potable
water as all other water companies and municipalities in Colorado. However, the combination of the
NORMs being present in the source water and the small size of these organizations, especially the small
non-profit organizations, creates unusual challenges for these AVC participants. The challenges are
further compounded for those entities that utilize iron filters to remove iron and other taste and odor
related minerals from the source water prior to delivery to their customers. NORMs that are concentrated
through the use of technology {in this case through treatment filters) are called Technologically Enhanced
NORMS (or TENORMs), and there are additional regulations that dictate how wastes are to be managed
in association with these materials under Section 9 of the State Solid Waste Regulations.

Since the group of AVC Participants with NORMs in their source water have opportunity to create
TENORMS through the actions of producing, treating and distributing potable water, these entities will
need to comply with the regulations administered by the Hazard Materials and Waste Management
Division of the CDPHE. Of specific importance are the following:

¢ Residuals management of TENORMS (including sludges, spent filter media, etc.); and
e Section 9 of the Solid Waste regulations that regulate the operations of filter backwash systems.

Future operations for those entities with known NORMs in their source water will require that all facilities
and operations are in compliance with the various applicable regulations, before the AVC deliveries are
made available.

Developing estimates of local, non-federal, costs to become compliant with these regulations is not
currently possible without substantial guess work, since information is not readily available characterizing
past disposal practices for both residuals and backwash materials. Therefore, all entities that currently
operate systems that have NORM:s in their source water will be required to develop and implement field
sampling plans to characterize source water and TENORM related discharges {e.g., backwash water
volumes and chemical composition (including both water and sludge components), iron filter
characterization and disposal practices, cistern and tank sludge disposal practices); as well as collect those
data that are relevant to assessing potential clean-up and /or remedial efforts (e.g., meets and bounds of
water production and treatment facilities, locations of backwash discharge areas, location and use of
neighboring properties, etc.).

For those organizations that plan on operating iron treatment facilities in the future, they have additional
data gaps related to the design and construction of evaporation ponds, or similar permissible facilities, to
manage future backwash and sludge discharges.

To this point, one of the tasks that need to be accomplished prior to the development of operations plans
for each of the AVC participants with iron filters and NORM:s is a formal proposal of work, and if accepted
by the CDPHE, implementation of the work plan to characterize and address residuals management as
regulated by the Hazardous Materials and Waste Management Section. The work plan would detail
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sampling protocols and sample locations, and identify calculations that would be used as the basis of the

planning and conducting remediation of residuals related to past and current treatment activities. The

work plan would also identify the strategy that would be used to develop engineering plans for those

entities that wished ta continue operation of their iron filter treatment systems as regulated by Section 9
of the State’s Solid Waste Regulations.

Cost of creating the work plan and conducting the work would likely range from $350,000 to $500,000
for the twenty communities. These costs include planning and developing the work plan, and
conducting meetings, and performing sampling, data collection and assessment, negotiations and
report writing to implement the work plan and establish results. Note that one key component of any
future permitted treatment operation will likely be for all future backwash water and related sludges to
be contained within the property owned and controlled by the private water company. To ensure this is
occurring, a property survey may be required to verify meets and bounds. For those entities that do not
currently own the property that receive their discharges, costs will likely be incurred to purchase the
subject property and/or revise their current operations. Note that costs to conduct site remediation, deep
recordation, and/or engineering design of a permitted facility are not included in the estimated cost for
this task.

It is important to note that it is best if all the impacted communities worked together to fund, develop
and implement the proposed work plan such that data collection, as well as the resulting analyses and
recommendations are consistent for all entities.

Related to Future Water Supply

These small entities al! plan to utilize the AVC deliveries to blend with their existing groundwater supplies,
to the extent practical, such that water delivered to their customers meets the primary drinking water
standards. However, the AVC deliveries by their very nature are supplemental and variable. This is
particularly evident looking at the variability in the delivery of water related to the Fry-Ark Project, since
the allocation to each AVC participant is based on water availability in any given year. To this point, based
on the imports to the Project over the past 20 years, the average Project Water allocation to the AVC
participants is estimated to be 12% of 44,456 AF, with a standard deviation of over 20,000 AF’. With this
in mind, the different AVC participants that have NORM:s in their water supply that are planning on using
blending to be compliant with the drinking water standards may find themselves out of compliance during
lean allocation years. Figure 1 illustrates this point showing the percentage of time that the 20 AVC

" To predict future project water allocations, it Is necessary to establish if past allocations are normally distributed.
To do this, past Project Water imports and dellverles to entities east of Pueblo were evaluated for normality.
Based on the past record, the annual deliveries east of Pueblo Is not completely normally distributed, due to the
dynamics of the way in which water is stored and released based on weather conditions, available storage and
project yield. To this point, the past record is skewed to the right {i.e., a negative skew factor), or toward more
“higher yield” years than “lower yleld” years. However, the last 20 years of record produces a skew factor of 0.00,
indicated a closer fit to the normal distribution. Therefore, the predictions of future Project Water deliveries were
developed based on the past 20 years of data {l.e., 1996 through 2015).
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participants with radium 226/228 would be out of compliance if blending with Fry-Ark Project water is the
only option for them to achieve the target concentration of 3 pCi/L%.

Based on this graphic, ten of the 20 entities will be out of compliance at least half of the time, if only
Project Water deliveries are available based on the 12% zllocation model, and 5 of the entities will be out
of compliance more than 80% of the time. None of the shown AVC participants will be in compliance
100% of the time.

Figure 1 - Drinking Water Compliance for Participants with
Radium 226/228 based on Estimated
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* red markers indicate those AVC participants that have Master Contracts for Excess Storage Capacity in Pueblo Reservoir

However, the District foresaw this situation and developed the excess capacity Master Contract
camponent of the EIS, allowing participating entities {shown in red on Figure 1) to store non-project water
in excess storage capacity of Pueblo Reservoir, and the subsequent treatment and delivery of that stored
water through the AVC to selected project proponents. In addition, the District has created two additional
accounts assoclated with the 12% of Project Water allocated for use east of Pueblo = including not
previously allocated non-irrigation water (NPANIW) sources (2.18% of project yield) and a reserve of 3%.
These allocations may be used to improve the reliability of drinking water compliance for those
participants in need.

To this point, Figure 2 presents that the timing of drinking water compliance for the AVC participants
hased on AVC deliveries, which include Project and non-project water sources, Based on this figure,

% This value, which is below the MCL of 5 pCi/L for radium 226/228, represents a reasonable safety factor
accounting for water quality variability in the water source.
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Figure 2 - Drinking Water Compliance for Participants with
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* red markers indicate those AVC participants that have Master Contracts for Excess Storage Capacity in Pueblo Reservoir

there are still entities that are not in compliance for more than 3 out of ten years, however only one is
out of compliance more than half the time, illustrating the importance of these accessory programs that
were developed and will be administered by the District.

It is vital to note that the actual future yield of Project and non-project water which will be delivered
through the AVC to the various participants will vary dependent upon any number of conditions and that
it is likely that, especially for those participants with Master Contracts, that non-compliance will occur at
less, and perhaps significantly less, occasions than have be predicted in Figure 2. However, the specific
conditions and circumstances that would exist for each participant utilizing both Project and non-project
water sources is substantially different, such that further consideration and assessment is a known data
gaps for each of the AVC participants and is beyond the scope of this current work authorization. Clearly,
at some point in the future, a more rigorous assessment of each of the radium affected AVC participants
will have to be made.

Consideration of Local Interconnections with Large Water Providers

For those small water providers in Otero County and Prowers Caunty that have NORMs impacting the
quality of their groundwater sources, costs for storage, Section 9 and other solid waste compliance
requirements, and/or alternative water treatment may be cost prohibitive — perhaps as a capital cost, a
reoccurring operational cost, or both. For this reasen, interconnections with large local water providers
may give the small provider an option to reduce concerns related to future operations for potable water
deliveries. In many situations, interconnections may be prohibitively expensive due to the combination
of tap fees (which can-be up to and over $100,000) and the challenges of distance and topography (since
most of the private companies are strategically positioned in the top of local high points) may leave local
treatment as the most cost effective option. However, the viability of investment needed to create
interconnections, which are based on construction costs, operational costs {e.g., pumping), and deiivery
rates, are negotiated on a case-by-case basis related to each organization and circumstance. The Working
Group can assist in the discussions providing information and expertise to the extent reasonable and
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requested; however, it will be incumbent on each of the small provider organizations to explore
interconnection options individually as a means to control future costs and operational uncertainty.

Note that interconnections alone may not resolve future water availability needs for the small providers
since, in many cases, new interconnections can only be constructed with those entities that can provide
replacement water to offset their use. Therefore, the evaluation of interconnections may also require the
assessment and acquisition of additional supplies to augment future demands not fulfilled by AVC Project
Water deliveries.

Those with Radium in the Source Water and Currently Using Iron Filters
(without formal backwash management facilities)

A large portion of the small providers in Oterc County and two in Prowers County face organizational
challenges related to the management of backwash water, sludge, and residuals management, in part due
to the requirements of Section 9 of the State Solid Waste Regulations associated with the operation of
iron filters used to satisfy taste and odor and staining concerns of the customers, As with most of the
small providers in this area, the deep groundwater withdrawn from the Cheyenne and Dakota formations
contain naturally occurring radicactive materials (NORMs) in the form of radium 226 and 228. The
combination of iron and radium in the groundwater used by these various organizations dictate future
treatment and solid waste management requirements for each of these organizations.

For these organizations, including both those under enforcement orders and those not, continuing to
maintain their groundwater production well{s) is an important feature of their future operations. These
wells represent not only an important asset associated with past and current investments, but they also
provide additional water supply security in times when the AVC is either not delivering water (e.g., short
term maintenance, line breakage) or the Fry-Ark Project yield is low. In addition, continuous operation of
the wells and the treatment systems are advisable to keep the facilities operationally competent, which
includes avoiding upsets related to starting and stopping the pumping and treatment systems. For these
reasons, these small water providers impacted by radium are currently expecting to continue their
operations much as they do today, taking delivery of the AVC transmissions at their current treatment
facilities using existing tankage and/or cisterns to blend the two waters to achieve and maintain
compliance with the drinking water standards. The blended water will then be chlorinated and placed
into distribution,

To develop a broad estimate of future local costs® related to the needs of each of these small water
providers, it was assumed that one of three likely options will occur. These options are as follows;

Option 1 (use the iron filter systems) — the small providers will achieve drinking water compliance
through blending AVC deliveries with local groundwater sources; continuing to use local iron filter
systems; and achieving compliance with residuals management requirements and the Section 9
solid water regulations. Under this option, substantial cost is required to create local storage that

9 excluding the costs for the faderal portion of the AVC, which includes a portion of the connection pipe and the
meter and related appurtenances at the connection with each of the AVC Participants.
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provides adequate volumes of AVC deliveries during periods of planned AVC maintenance and

unplanned line breakage. This option assumes that the small providers will develop adequate

future water supplies to allow for blending to accomplish whatever is needed to achieve the
primary drinking water standards.

Option 2 (use radium treatment locally) — the small providers will achieve drinking water
compliance through blending AVC deliveries with local groundwater resources and through
construction and operation of local radium and iron removal treatment facilities. Local storage
is not needed; however, new local treatment facilities will be needed. This option does not
necessarily require the individual provider to find additional water for future supplies.

A third option maybe valuable to consider for some, if not all of the AVC participants in this category. This
option involves constructing and operating an interconnection between the small water provider and a
{arge local water provider that can provide reliable potable supplies of water for future use. This option
was not explored within the limits of this memorandum, due to a number of internal and external factors;
however, future efforts to estimate local costs for operations after the AVC becomes operational may
benefit from an assessment of interconnection options.

Option 1 - Blend with the Use of Current Treatment (e.g., iron Filter Systems)

This option assumes that blending AVC delivered water with local groundwater supplies will allow all the
small water providers to achieve compliance with the primary drinking water standards. It will be
incumbent on each entity to commit the resources needed to fill those data gaps related to residuals
management and development of adequate water supply portfolios to ensure that future compliance
can be maintained. It is also incumbent on each provider that full compliance with the solid waste
regulations occurs such that operations of local iron filter systems are permitted.

Under this option, additional storage will be required locally to help support local operations in case of a
short-term outage — planned or otherwise (e.g., 3 to 7 days) - longer outages or delivery reductions
associated with scheduled pipeline maintenance can only be handled with the use of either increased
local groundwater production and/or interconnections with larger utilities that have adequate supplies
and storage to overcome AVC delivery shortfalls. For those organizations that do not have radionuclides
over the MCL, increased groundwater production does not create any compliance issues, as long as the
entity can continue to use its iron filters.

For the organizations that do have radionuclides in their source water aver the MCL, additional pumping
of groundwater may not allow for compliance with the primary drinking water standards. For these
organizations, additional storage appears to be the most viable opticn to address short-term planned
pipeline outages {e.g., for maintenance) such that blending needed to maintain compliance with the
drinking water standards can continue uninterrupted.
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Another possible tact would be for these organizations to operate for some period of time knowingly out

of compliance, much as they do today, notifying the State when the conditions occur; however, this option
is unsavory for both the State and the local community, and should be avoided if possible.

The cost for these small water providers to connect to the AVC and receive deliveries is not substantial
(i.e., 54,000 to 11,000 per organization), depending on the number of connections, the nature of the
current infrastructure, and the complexity of the system for most entities have space for the connection
and utilize current treatment facilities and such that allow for the ready acceptance and use of the raw
water supplied through the pipeline. For those without space and/or without adequate blending storage
and contact time for the chlorination, additiona! costs in the range of $1 per gallon for storage and 51,000
per acre for land may be expected. Some may also have costs related to the removal and upgrading of
existing facilities that have outlived their useful life,

The solid waste regulations require that the “impoundments” control storm water run on/runcff, and
ensure that the infiltration of backwash water and the impacts of sludge disposal; however slight, do not
exceed Basic Standards for Groundwater at the point of compliance (which would be set at the property
line of the private water company). The best management practice to achieve this type of requirement is
most likely the system that the Town of Cheraw operates — that being an evaporation pond that has zero
discharge. Such a pond would need to be sized for the backwash water volume and related storm water
impacts; and would require the development and implementation of an Engineering and Design
Operations Plan (EDOP). Other options for the impoundment may be available on a case-by-case basis;
however, for the purposes of this report, evaporation ponds were considered to support the cost
estimating effort.

An estimate of costs to connect and operate storage needed to support future operations in conjunction
with the operation of the AVC for those small providers in Otero County and Prowers County are
presented in the Tables 11 and 12, respectively. The costs for this option for those small entities in Otero
and Prowers Counties are about $4.4 million, with additional storage accounting for about $2.6 million,

Costs related to the appropriate closure of old, non-compliant facilities and the installation of new,
compliant fadilities will generally require local earthwork and the installation of yard piping, backwash
metering, and installation of monitoring wells and HDPE liners based on the pan evaporation rate of about
74 inches per year on average, with a safety factor of 1.5 assuming water would not pool greater than 1
foot on average and 3 feet in extreme wet conditions. The estimated cost for the evaporation ponds and
related expenses are provided in Tables 11 and 12.

Option 2 - Alternative Treatment for Radium

If the delivery of AVC water with the combined use of one week of storage is not sufficient to keep the
small water companies in compliance with the primary and/or secondary drinking water standards, then
alternative treatment and disposal facilities may need to be constructed and operated unless
interconnections can be constructed and operated. Given that in many situations interconnections may
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be prohibitively expensive due to the combination of tap fees (which can be up to and over $100,000) and

the challenges of distance and topography (since most of the private companies are strategically

positioned in the top of local high points), local treatment may be the most cost effective option. A more

detailed assessment of interconnections is warranted; however due to the various issues related to
evaluating and costing interconnections, an estimate of costs was excluded from this effort.

Past studies have been conducted for all the private water companies that were placed on the Colorado
Radionuclide Abatement and Disposal Strategy (CO-RADs) list in 2007, As a result of these past
engineering assessments, humerous cost estimates were created to estimate capital and operational
costs for each entity. Since those entities that conducted these studies in 2009 do not current have these
reports readily available to support this effort, we have based the cost estimate on the report provided
to South Swink, Based on the South Swink report, capital costs for cation exchange and evaporation
ponds for radium removing treatment system were about $2.1 million. This cost estimate appears high
however, given that the evaporation pond is concrete lined. High density polyethylene (HDPE) is
substantially more cost effect, reducing the cost to closer to $600,000 which is similar to costs of a recently
installed Hydrous Manganese Oxide Filtration (HMOx) system for radium removal in Park County,
Colorado.  Operational costs are estimated to be about 590,000 per year. Using these costs, it is
estimated that capital costs to replace treatment for all 3,000 persons served by the eleven®! small water
providers contained in this category would be in the range of about $7.9 million dollars (see Tables 13 and
14 for a summary of costs). Operational costs would be in the range of $720,000 per year, in additional
to the groundwater and distribution pumping costs currently included in the operationat budget of each
of these organizations.

Notes on May Valley and the Town of Wiley

Both of these entities are situated in Prowers County north of Lamar. Both organizations have deep
groundwater production wells that provide for their drinking water; and in this area, NORMs impact the
water produced from the groundwater supply aquifers. These two entities are unique in part based on
their geography (since their service areas are immediately adjacent to each other and they both could be
connected whole or in part to the City of Lamar’s distribution system). May Valley is distinctive due to its
large distribution system, which contains nearly 170 mile of distribution pipe, and its large number of
production wells (9 in operation, and 10 to 12 available for operation). Wiley on the other hand, has
within the last ten years replaced all of its production wells with 2 new wells that are located on the south
side of the City of Lamar. These new wells were installed to eliminate the impact of naturally cccurring
radionuclides in the Town's source water. Although the new wells contain radium 226/228, the levels of
radium are below the MClLs.

10 Future working group efforts should consider collecting these past reports and performing an evaluation of their
accuracy and use for future assessments of local conditions and needs.

11 Costs were included for treatment at all nine sma!l water providers in this category, even though three have
radium at levels currently beneath the MCL. Design of the blending {and treatment) facilities would attempt to
produce finlshed water with radium below the MCL due allow for a margin of safety. Since all nine entities have
radium above the goal of 3 pCi/L, all three were evaluated for future water treatment systems.
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Both organizations have in the past operated iron filter systems for at least some of their production wells;
removing iron prior to sending the water to distribution. May Valley has five of nine operating
groundwater production wells that exceed the MCL for radium 226/228. For this reason, May Valley is
unable to comply with the primary drinking water standards for radium in the water that is delivered to
many of its customers. These wells are distributed widely over the organization’s service area in such a
way that only a few of the wells are tied together for treatment, storage or distribution. May Valley
operates five iron filter systems, all of which are backwashed regularly and discharged to local roadside
ditches.

Wiley's new wells are pumped to the Town for chlorination and iron filtration prior to distribution.
Backwash water from the iron filter system is discharged to the Town’s wastewater treatment system'’s
evaporation ponds. The integrity of the evaporation ponds with respect to stormwater run on and leakage
is currently being evaluated.

Future operations by both May Valley and Wiley once the AVC is operational will require the additional
water supplies are available to each to augment AVC deliveries; however, the AVC will provide for only
about % of the May Valley demand on average, whereas, Wiley on average will be able to meet their
needs completely with AVC projected deliveries.

For May Valley, future operational challenges are substantial; given the widespread nature of their
distribution system, the lack of radionuclide compliant groundwater sources, and the need for iron
removal to allow their source water to adhere to secondary drinking water standards, In addition, the
organization maintains chiefly small diameter distribution piping since it is not responsible for fire
protection. Therefore, use of current distribution piping to transmit AVC deliveries widely within its
distribution system is not feasible. New distribution piping in conjunction with new treatment facilities
may be required. For these reasons, connecting to the AVC at two locations, as planned and blending
selected well water with AVC deliveries will not completely resolve the enforcement order issues that the
organization currently must address.

Developing options for May Valley with respect to future operations once AVC deliveries are accurring
such that drinking water and solid waste regulatory compliance is maintained is a complex process that is
still being assessed. Past engineering studies performed for May Valley have evaluated local and regional
treatment solutions, and direct connections with the Town of Wiley and the City of Lamar; however those
evaluations were not necessarily conceived with 100% compliance as a goal. To this point, costs for May
Valley’s future connection to the AVC included connections, piping, storage and treatment, like the other
entities discussed herein, will require additional analysis. What is known for May Valley, which is different
than the circumstance at every other location, is that substantial subsurface infrastructure, including
piping and interconnections will most likely be required to bring this organization’s system into
compliance; even If blending is possible for all the wells that are currently out of compliance.

For Wiley, operations with the AVC should be fairly straightforward now that the Town is in compliance
with the radionuclides. The bigger issue for the Town will involve balancing the cost of AVC water,
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including OM&R and delivery costs, with the cost of installing an interconnect with the City of Lamar to

meet the Town's potable water needs. The Town currently has somewhat expensive water since it is

pumped from wells in the southern portion of Lamar and treated in Wiley prior to delivery. In addition,

the wells that Wiley has recently installed have detectable levels of radium 226/228, such that a slight

increase from current levels may take the wells out of compliance. To create a more sustainable water

supply, a combination of AVC water with an interconnection with Lamar may be the best opportunity for
the Town.

Those with Radium in the Source Water and Currently Using Iron Filters (with
wastewater treatment facilities receiving the filter backwash)

The Towns of Cheraw and Manzanola have more sophisticated operations than the previously listed group
of private water providers, in part because they are required to collect and treat domestic wastewater.
For this reason, iran filters used to treat produced groundwater are backwashed to the two Town's
wastewater treatment facility — which for Manzanola is an engineered wetland, and for Cheraw is a set of
evaporation lagoons. Because these wastewater treatment facilities are in use to manage the backwash
and related sludge from the iron filters, the need for an evaporation pond, as indicated in Option 1 for the
previous group is considerad unnecessary. Option 2, which includes the cost for local radium treatment
also relies on these existing facilities to reduce implementation costs.

All future options for both Manzanola and Cheraw the site assessment and closure plan for residuals
management that may be relevant based on the State’s residuals management requirements., The costs
for these two entities are summarized in Tables 15 and 16 for Options 1 and 2, respectively.

Those with Radium in the Source Water but Not Currently Using Iron Filters

There are six small private water providing organizations in Otero County plus the Town of Swink that do
not currently utilize iron filters or any other water treatment beyond chlorination prior to pumping the
produced groundwater to distribution?. They are typically located in areas north and west of La Junta,
but not necessarily in locations that are easily connected to the La Junta distribution system (noting that
both the Town of Swink and Homestead will rely upon an interconnection with La Junta to address their
current and future water supply quality concerns). Therefore, these organizations are expected to look
to use AVC deliveries to blend with current groundwater supplies to achieve compliance and improve the
quality of their water deliveries. Some of these organizations do not currently provide their customers
with water for drinking and cooking due to the lack of available high quality sources and the cost of
treatment. In all, the six private water organizations provide water to about 460 persons; whereas the
Town of Swink provides water to about 660 persons.

Tables 17 and 18 present the estimated costs for each of these entities to come into compliance in the
future with the pertinent regulations assuming that blending will occur continuously without interruption.
Note that due to the current interconnections that Homestead and the Town of Swink have with Lz Junta,

22 Note that the Town of Swink had operated iron fllters In the past, but recently changed to blend its well water
with City of La Junta water to achieve compliance with the drinking water regulations and eliminate the solid waste
compliance issues.

28 Sustainable Practices



sadjloelg 3|qeujeisng

6t

*212 ‘Budid paedA 10j 1503 9457 pue AauaBuuod %Sz SNid JJoOMYLIED PA1Ej) PUE J3UN] SUBIQIIALINAN IJaH J0j 100} asenbs J3d Op'TS Vo paseq s
‘Jesodsip )50 saJnbag |10s ou Supwnsse ‘s1s0d |eapMeue pue Sujdwes pue e33] ‘voepuadas daap ‘Aaans ‘uopdediiod Y)w JuaLaJEe|d pUe [BADLAJ [jos JO SpIeA J1qn3 00T Ajpjew xosdde sapn(au|
*SJ3WI0)SND 0 JaTeM U) g2Z/9ZZ Wnpes 1/1nd £ aaajyoe pue Ajddns Jajempunold |e3o] Yim puajq 01 pPapaau Jayem DAY Jo Juadlad uo paseq paisn[pe) uojjed Jad 14 1e 3500 pajewilsa
‘ajuejjdwo3 Joy Buipua|g Supmbal sa3uR 25043 403 asn Ajjep aBeJaae |enuue o pased sdueuaiujew pue Bupysny aujjadid o) pajejas s28eino pauue|d Joj Aiddns Aep-£ uo paseq spaau afei0s ,
uopewEpPaYy Ag pajjeIsu] 24 01 BulAjeA pue Jajaw ay3 03 UORIPRe U] AJlua ay3 Aq pateisul sasueuaundde pajejas pue Sulalea apnPu) 51503 UORIAUUO) p

paiuawaldivy 5| 29J01S JO/PUR WISWLIEI) PASIAD IO MAL J) PRJAIIAP S| JA1EM JAY F2U0 suapesado Bujguasap JHIAD O3 |e3yugns Joj pasinbay aq |im sue(d Bupeauidul ,

“(asoe Jad gpo'1$) spuod uopiesodeas Buipn[aut SNKIIRY JURtLYEaI) 3NNy ajesado 0] 3deds 2ABY A{JUaiand JOU Op 1By suopeziuedio asoy) Joj palnbad ag Aew aseydnd puet o
"saa19e.d jesods)p 15ed wouy S|enpIsal JO JUAIX3 PUB aINjeU azuajaeleyd o) sa|dwes ysemydeq pue (jos Bupaa)|e SapNU| ¢

000°ZET ¢ 0% ooo'oy $ 0009 0009 § 00007 $§ o efu 000’0y $ 000°SE S
000’8y S 0s 000’0z $ 0 000242 000°E 5 000 $ 0% efu 000°0Z $ asuey|dwo?) joumo]
Jojpualg | ‘ejouezuen
000'v8 S 0% ooo'oz 5 000°9¢ 000'961 000'E S o0oo's s 0s e/u 000'0Z $ adue)|dwo) jJoumo]
Joj puag ‘mesayd
|er0L spuod juone) Lm:n.:fmﬂ_ am_._o__mw_ puoIIIaUUDY) SU|d q@seyund | juawssassy | .uawssassy | uejd Jiom
uvopesodeay | -uawsjdwy papaap a|qepeAy Suuasu)Buy pue oljojuod pue
Jueld ades035 afesolg Alddns uoRIA}e]
aJnsop WaLna Jaem eleq
|euojiesadp
JAY
13y ue|d
Juipuajg Yyim suojiesadQ Jue)duio) BISEA PIIOS pue Jalem Jupjulg - T uondo sdeg jeq jeuonesado Ayju3
{uswiiesa] ualn) Yym puaig) T uopdo - JAY 3Ry} 0] IPaUULO) 0) EJOUBZUBIN PUE MEIBY) 10§ S1S0) pPajewsy
ST aqel
STOZ ‘0T Jaquazag

Z uogsiap




s323{1o®.1g S|qeuleIsng

0E

“uawafeuely a1sem ysemyaeq 10} spuod uapesodead yim waiss 23ueyaxs Lol XQWH uo paseq 5
218 Bujdd p.ei 104 1503 5557 pue AsuaBupiuad 945z sNjd HJOMYLES pajejal pug Jaur] BuBIqWAW0aD JdaH 410§ 100} atenbs Jad Op'TS Uo paseq,
"lesods|p 31)540 sainbal jos ou Bujwinsse ‘1503 |eaAjeue pue Bujdwes pue ‘jela) ‘uonepiodas daap ‘Aaains ‘uondedwod yiw Juawade|d pue [eAOWaS (105 JO SPIRA QN3 00T AjRiew|xo.dde sapnjau| ,
uopeweay Aq pa|E1su) aq 0} Bujajea pue Ja13w ay) 07 UORPPE Ul AHIUa 9y AQ Pa|iEISY| Saoueuapndde palejals pue Sutaiea apn|Jul 1500 UODBUUG) p
paiuawajdw) 5| 25e10)S JO/PUE JUSWIEL] PASIATI JO MaU J) PAIIAIP S| JBIEM JAY 32u0 suofelado Buiguasap IHJQD 03 |EIUWGNS JO) pasinbas aq (jim sueld SupaauBul ,
*{a12e Jad 0pQ'TS) spucd uopielodeas Suipnpu) sapoe) JUBWIEAL] 3JMNy ajesado o) adeds aney AjJua1ind 10U op eyl sucneziuello asoy) toj pannbal aq Aew aseyaund pue 4
saonoeld jesods|p 15ed WoJy S|ENPISJ JO JUIIXS PUEB BJNJBU BZUAIEIEYD 0] SAJdWES YSemyaeq pue ||os Bulida|iod SIpR[Ul «

000°96L $ | 000'00L $ [T ooo'or $ 000’9 $ 000°0T $ 0$ efu 000'0r $ ODO'SE $
000'8ey S | OOD'0BES 0s 000'0T $ 000'ZLZ | OOO'ES 000's $ 0s efu 0000 S asueydwo) joumol
Joypusig | ‘ejouezueny
00089 § | 000'0ZES 0s 0oo‘'oz 5 000°96T | ODO'E $ 000'c S 0s efu 000°0T S ajuejjdwo) joumoy
Joj pu3|g ‘Mmelay)
|e30] STENTTENTN jpuod 2UOJIE) {suoped) [ puonsauuc) SUBld qoseyng | ludwssassy | uawssassy | ue|d YioMm
wnjpey uopesoden] -uawajd) 31qe|ieAY BupasuBuz pue ojjojuod pue
Jueid ansop afesoig Addng uopaj|0]
LN 11eM ejeq
|euonetrado
JAY
Jayy ueyd
UBWIes | WnpeY Yym suoniesadg Juetdwod aisepn piios pue Jaiep Supjuug — z vondo (T uopndp 103 se awes) sdeo eyeq jeuopessdo Anug

(3uauneaiy wmpey Jo asn) Z UoRIAO - JAVY 341 03 3IUUOD 03 BJOUBZUBIN PUB MEISY) 10§ S1S07) patew]is]

91 aqel

STOZ ‘0T Jaquiazag

T uojsiap




sajloely Bjqeuleisng

LE

*232 “Bujdic paeA Joj 3500 9467 PUE AJuaBunuod %5z snid JIOMYDES PIEII PUE JAUN AURqUIBWaT) 140K 10§ 100} alenbs sad 0TS U0 paseq »
‘|esodsip aysyo sa;nbad |10s ou Jujwinsse ‘51503 [eandjeue pue Suydwes pue ‘jeSa) ‘uopepiodal daap ‘Asains ‘WoNIEdWIOD YiM JUBLWBdE|d pue |BAOWSY [0S JO SPJEA 2|qnd 00T Ajsiewxoidde sapnjaug ,
"SJ2WO0ISNI 0 J1em L) g2Z/97Z wnipes 1/pd £ ass|yde pue Ajddns Jajempunosd |30 yim pusjq 0) papasu Jatem JAY Jo 1uauad uo paseq paisnipe) uojjed sad 1§ Je 1500 palewnss
‘acueydwio 0y Suypua|y Supnbad sapjIua 350y} 10§ 3sn Ajjep aBeJaAe |enuue ue paseq adueuajujew pue Bupysny auyadid o3 paiejas safeino pauverd 1oy Alddns Aep-£ uo paseq spaau afesols ,
uonewepay Aq pajiesu aq o3 Sujajea pue Jajaw ay) B3 TORIPPE U] Ajua ay) Ag paj|elsu] sasueualindde pajejau pue Bujajea apnjiu) 51502 UO|IIBUUOD p
pajuawajdw) 5| a8e101S J0/PUR JUSWIERI] PISIAZI IO MaU §| PBIBAJISP S| JBJBM JAY 32uo suopeado Bujquasap JHIQ?D 01 [eN|wgns so) pasnbal aq ||im sueld Bupaauidug .
*(a408 J2d 000‘TS) Spucd vopesodeas Suipndul sap|ey JUAWIESI] 31NN 31eJad0 03 3Jeds ey AjluaIna Jou op ey suojeziuedlio asoy) Joj pasnbau aq Aew aseyund pue g
-saapesd jesodsip 1sed woJj SIENPISAY JO JUKS PUE BINJBY B2]I210RIEYD 0 53|dLIES YSEMyIEY PUE (105 BU[1D3J|0D SBPNJIU] ¢

000ZrY S 0s 0000VT S | COO'EOT S 000'vZ $ 000'SE $ 0% efu 000'0vT $ 000'SE S
000'8p $ 0$ 00007 § 1] 000°S 000'E § 000's § 08 efu 00002 $ puajg | HOOIqoH ISIM
000’8y $ 0s ooo'oz 5 0 000'5ZZ DOO'E $ 000°5 % 0s efu 00002 S eunr e
1M LUoiDauy
oxau)/pualg | jJo umol yuims
000°19 § 0s 0000z ¢ DOD'ET 000’1 DOO'E S 000s § os eju 000°0Z $ aoue|idwod joouq|oH
10} puaig YHON
000°8b S 0% 0000z $ 1] efu 000'E opo'ss 0s gfu 0000 S ejuny e
YIlM uopauu
oAU fpuaig peasawoy
000°60T 0s 000'0Z $ 000't9 000°ST 000'E$ 000's$ 0s$ Bfu 0000z $ ajue)jdwo) 1ae)
Joj pualg yoouqioH
000°LL S 0s ooo0'0 5 000'62 [V ] 000°E $ 000's $ 0s efu 0000Z $ adueydwo)
Joj puajg pujse]
000°1S $ 0% ooo'ozs |o 000°ZY 0009 $ 000'S $ 0s$ Bfu 000'0Z $ pua|g anyaag
lejol puod monel L(suojjed} {suojed) | puondauuc) sugld qOSEYNG | JUBWSSASSY | LJUBWSSASSY | Ueld YIOM
uopesodeay | -uawajdwy papaspn s|qejieay Bujsasu)dul puel ojjojuod pue
Jueld a8es0]s 28ei03g Aiddng uoi3|e)
ainso|) Wwan) J3em ejeq
|euojiesado
IAVY
Jayy ueyd
Suipualg Yyym suojieladg Jue|jdwo) 31SEMR PIICS PUE Jatep dupjuiig — T uopdo sdeq ejeq |euonetadp Ayjug
{auauneas)

JUBLIND Y3M puajg) T UORAD - DAV 343 01 193UU0D 03 13314 UOL| INOYUM NG JOIEM 32U10S U WNIPEY Y3M 0JB1Q U) SIBPIA0IJ [|EWS 40} S1S0) PAJEWNIST

L1 oqeL

STOZ ‘01 saquiadag

Z uoysIan




sadjioely a|qeujeIsng

43

Juawafeurw 3sem ysemyaeq Joj spuod uopesodesd yyum waisAs afueyaxa vol XOWH U0 Dased s
73 ‘Buydid paeA Joj 1500 9457 pue AJuaBu3uod %57 SN HOMYLIED Pajejal PUE JAUN SURIQIWOID 3d0H J0§ 1004 a1enbs Jad Op TS uo paseq
‘[esadsip ayspyo sasnbad jjos ou Jupunsse ‘sisod |zapheue pue Buydwes pue ‘e3| 'uopiepiodas daap ‘Aaams ‘uojiaedwod yym Juswade|d pue [eAOWS) |05 JO SPJeA Jiqna 00T Al jew|xoidde sepnjau) 5
uopewepay Aq pajiesul 2q o} Bujajea pue Jajaw ay) 01 UORIPPE Ul AJUa ay) AQ pajieisy] sacueuapndde pajejas pue Bujalea apn(au| SIS0 UOIIaUUC]
pajsatua(dw) 5| 998J035 JO/PUB JUANLILAI) PASIABL JO MBU J| PAIBAYRP 51 J31BM DAY 23U0 suopesado Sujguasap IHJAD 01 [ENIWNS Joj paIINbRY aq |)im sueld BupaauBug,
*(a10e Jad 000'T5) spuod uopeiodeaa Fuipnjaul Sap)|12ey Waunean 2niny alelado 03 adeds aney Ajjuaund Jou op Jey) suopezjuetlio asoy) Joj pannbal aq Aew aseyund puey 4
*sa3110e4d |esods|p 15ed Woly S|enpisal JO JUSIXS PUE 3NJEU 3ZPBILIEYD 0] s3|dwies ysemyaeq pue |jos Bullda(|od sapniaul

D0O'Y9L'T $ | 000'SZY'TS [ O S 000'0PT $ 000°v2 $ 0D0'SE $ 0% efu 000°0VT $ 000'SE $
O00'EEE § ooo'sgz § | 05 000°0Z § 000's 000'E § 000's $ 0s B/u 000'0Z pua|g | }00IqIOH I53M
ooo'sy S papaau 0s 000°0Z % poo'sze 000t $ 000's $ 0% efu 000'0Z $ ejunf e
1ON LM ugiauu
odaju/puag | Jo umo] qums
DOD'EEE § 000'sBZ $ [0S 00002 S 000vT DOO'E $ 000°s $ 0s e/u 000'0Z § aoue||dwo) joomqioH
10j pua|g Yyuon
000'8Y $ papaau 0s 000’0z $ eju 000't S 000's S 0% eju ooo'0z $ ejuny e
10N Yaim uofiasuu
023)/pualg PEDISILOH
000'EEE $ 000'sBz ¢ | 0% 000'0z $ 000°ST 000 S 000°S S 0$ efu 0000z $ ue)|dwo) FETER)
Joj puajg %00.q|0H
ODO'EEE S ooo'sBz $ | 05 ooo'oz 0009 000'E S 00055 os efu ooo'oz $ aoueydwa)
40} puaig pu3 ¥se3
000'9EE $ | 000'sBC § [0S 000°0Z $ 000°Tk 000'9 § 000°s $ 0 B/u 00002 $ puaja anyaag
|ex0) sluawiiesd) jpuog uone ?:o__mw- pUOJI23uUL0D) JUBld qUSEYUNg | Judllssassy | JUBWSSISSY | ueld YJom
wnypey uojesodeny -uawajdw) a|qepeay SupsaauBuy pueq oljoniod pue
JuEBld 3ansop) afeiolg Ajddng uo|23y|0)
JuaLNg 11EM ®ea
|euonesado
AV
1a))y uejd
Juawieal) wnipey Yim suojiesadQ Jueydwo) aisep plios pue Jajep Suijuug — g uondo {t uopdp .o} se awes) sdesy ejeq {euonesadg Amnu3

(wauneas) wnypey asn) z uodo - JAV 3yl 0) 1PIUUD) 0} SI3Y]J UOI] INCYIM INq JIIBM 3NGS U] WnjpeY YIM 01310 U} SJapirod ||ews J0) 5350 pajewinsy

81 3iqel

STOZ ‘01 soquiadag

Z uojsiap




Version 2
December 10, 2015

they do not need to consider developing local radium treatment to achieve compliance under Option 2,
It will incumbent on each entity to commit the resources needed to fill those data gaps related to
residuals management and development of adequate water supply portfolios to ensure that future
compliance can be maintained.

Given that none of these organizations utilize iron filters currently to treat water, none of the
organizations need to be concerned with compliance with Section 9 of the Solid Waste Regulations, unless
new treatment systems are need to maintain system compliance. Therefore, Option 1 involves each
organization making connections to existing cisterns and tankage to allow for chlorination (Beehive has
three connections), blending with existing production wells, and pumping to distribution.

Summary of Costs

The cost estimates presented in this memorandum have been characterized in discussions with the AVC
participants as ‘book-ends” relating to how the estimates can be used to provide a range of potential costs
that the AVC participants will need to provide or find independent of the federal funding needed to design
and construct the AVC. Although the values contained herein do provide a range of sorts related to
potential costs, the more instructive use of the estimates relates to the impact of the various applicable
regulations on the local costs to implement. Depending on the manner in which the primary drinking
water standards and the Solid Waste Regulations are interpreted and incorporated into the compliance
requirements for the AVC participants — especially those with NORMs — the range of costs could possibly
double or triple.

A summary of the cost estimates provided in this memorandum are summarized in Table 19, followed by
a discussion of various relevant topics that may impact, potentially dramatically, the outcome of the
ongoing investigations and assessment into those costs needed for the AVC participants to operate in
conjunction with the AVC deliveries at some point in the future.

Note that the costs presented in this document are rough costs that have been developed to support a
broad assessment of potential future costs external to those cost that will be incurred and covered by the
Federal Gavernment in constructing the AVC. The cost estimates presented herein and summarized in
Table 19 have been developed using placeholders and estimated costs from various noted sources to help
establish a sense of the order of magnitude of the potential future costs for local entities to be prepare
for and to connect to the AVC. Operational costs have not been included at this time; however, there are
occasions within this document when operational costs have been alluded to in support of the narrative.
Once a better understanding of the regulatory circumstances has been ascertained, 2 more rigorous cost
estimate of capital and operational costs can be developed.
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Table 19
Summary of Estimated Costs
Entity Operational Option Basic Option 1 Option 2 | % AVC required to meet
Connection Cost Cost MCL for radium 226/228
Option
Blend With Alternative w/ safaty w/o safety
Current treatment for margin margin
Treatment’ Radium
226/228
Large Water Providers
La lunta, City of Blend $ 10,000
Lamar, City of Blend 10,000
Las Animas, City of Blend 10,000
fRocky Ford, City of Blend 20,000
St. Charles Mesa WD Blend 10,000
subtotal $ 60,000
Connections with Crowley County Commissioners Wells
Blend/interconnect with CCC
96 Pipeline Company {6 connections) $ 23,000
Crowley County Water
Authority Blend/interconnect with CCC 8,000
Crowley, Town of Blend/Interconnect with CCC 8,000
Blend/ Interconnect with
Ordway, Town of Town Wells 8,000
subtotal $ 47,000
Small AVC Participants Without Radium in Source Water
Eads, Town of Blend $ 8,000
Blend/Interconnect with
Hasty Water Company |} McClave 8,000
McClave Water Blend/Interconnect with
Assoclation Hasty 8,000
100% AVC/ Interconnect with
Olney Springs, Town of | CCC2 8,000
| Sugar City, Town of Blend 8,000
Bents Fort Blend/Interconnection with
La Junta 8,000
South Slde Blend 8,000
subtotal $ 56,000
Participants under GUDI Orders
Boone Blend once Surface Water
Treatment Compliant $ 1,500,000
Fowler Blend once Surface Water
Treatment Compliant 2,000,000
subtotal $ 3,500,000
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Table 19 (continued)
Summary of Estimated Costs
Entity Operational Option Basic Option 1 Option 2 % AVC required to meet
Connection Cost Cost MCL for radium 226/228
Option
Blend With Alternative w/ safety w/o safety
Current treatment for margin margin
Treatment! Radium 226/228
Small Water Providers in Otero County with Radium in Source Water and iron Filters
Eureka Blend for Compliance $ 389,000 $ 504,000 80% 67%
Fayette Blend for Compliance $ 104,000 $ 353,000 81% 65%
Hilltop Blend $ 93,000 $ 478,000 14%
Newdale Grand Valley Blend $91,000 $541,000 14%
Patterson 8lend for Compliance $ 121,000 $ 357,000 B3% 71%
South Swink Blend for Compliance $ 608,000 $ 812,000 77% 62%
Valley Blend for Compliance $ 158,000 $ 469,000 73% 55%
Vroman Blend for Compliance $ 205,000 $ 412,000 77% 62%
Blend/Interconnect with
West Grand Valley Newdale Grand Valley $ 49,000 $48 ,000 14%
subtotal 51,818,000 $ 3,974,000
Small Water Providers in Prowers County with Radium in Source Water and Iron Filters
May Valley Blend for Compliance $ 2,466,000 $ 3,465,000 B5% 74%
Wiley, Town of Blend for Compliance $ 92,000 $ 502,000 25%
subtotal $ 2,558,000 $ 3,967,000
Small Water Providers in Otero County with Radium in Source Water and Iron Filters and Waste Treatment Facilities
Cheraw, Town of Blend for Compliance $ 84,000 $ 368,000 54% 23%
Manzanola, Town of Blend for Compliance $ 48,000 5 428,000 25%
subtotal $ 132,000 $ 796,000
Small Water Providers in Otero County with Radium in Source Water and No Iron Filters
Beehive Blend $ 51,000 $ 336,000 14%
East End Blend for Compliance $ 77,000 $ 333,000 45%
Holbrook Center Blend for Compliance $ 109,000 $ 333,000 63% 38%
Blend/Interconnection
Homestead with La Junta $ 48,000 $ 48,000 25%
North Holbrook Blend for Compliance $ 61,000 $ 333,000 45% 9%
Blend/Interconnection
Swink, Town of with La Junta $ 48,000 $ 48,000 33%
West Holbrook Blend $ 48,000 $ 333,000 14%
subtotal $ 442,000 $ 1,764,000
Totals $ 3,663,000 | $ 4,950,000 | $ 10,501,000

tincludes use of current treatment. For the case of small providers that have radium in the source water and currently utilize lron filters, costs
under Option 1 includes installing evaporation pands to maintain compliance with the State Solid Waste Regulations.
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Attachment Addressing Other Considerations

Point of Use/Point of Entry Treatment Options

Point-of-entry/point-of-use {POE/U) treatment for removal of radium 226/228 has not received support
from the CDPHE given that it is difficult to administer and operate in such a way that guarantees effective
and appropriate installation and maintenance of the technology (i.e., under kitchen sink treatment
systems in all customer homes). Nonetheless, EPA guidance indicates that for very small water systems
{those serving fewer than ca. 500 persons), POE/U may provide a low-cost alternative to centralized
treatment. However, POE/U devices have disadvantages to their use and so are generally used only when
a centralized treatment facility is not technically or financially feasible for a water system. POE/U units
are required by the Safe Drinking Water Act (SDWA} to be "owned, controlled, and maintained by the
public water system or by a person under contract with the public water system to ensure proper
operation and maintenance and compliance with the MCL or treatment technique and equipped with
mechanical warnings to ensure that customers are autematically notified of operational problems.”

Operational Costs

The implementation of the AVC will, in many cases, remove and/or substantially reduce the need for
groundwater pumping to support local water supply needs. The reduction in groundwater pumping will
reduce the energy required to meet local water demands, as long as the AVC conveyed water is delivered
to the local water provider in 2 manner consistent with current distribution system requirements. For
example, many small private water providers pump groundwater to cisterns and/or other tankage prior
to either treatment or distributian or both. For these systems, AVC deliveries that are placed into the
cisterns and/or tankage essentially eliminate the cost of producing groundwater, to the extent that the
AVC water is available. On the other hand, some small systems pump directly to distribution, without
tankage or cisterns. For these systems, new costs related to storing and pumping the AVC deliveries will
occur offsetting the saving in groundwater production.

Another, costlier issue relates ta those entities that will need to install water treatment facilities in order
to maintain drinking water compliance once the AVC is operational. These organizations will have
increased operational costs in spite of the AVC deliveries.  Future analyses conducted as part of the
Working Group will evaluate operational cost impacts related to the AVC once a better understanding of
future drinking water and solid waste regulatory compliance has been developed,
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Impact of Transitioning from Ground Water to Surface Water Treatment
Monitoring for AVC Participants

For large water providers that are AVC participants, and for many of the mid to small water providers,
current standard operating procedures include daily water sample collection and analysis (typically
colorimetric for chlorine) and weekly, if not monthly for other water quality parameters. However, there
are a number of small private water providers that operate using volunteer labor that do not currently
sample daily, and will find that the future requirement to do so once the AVC is operational is onerous.
This is due to the fact that the small providers that are operating groundwater systems have one set of
sampling requirements and once they begin receiving AVC deliveries, they will be operating a surface
water system, which require daily sampling of at least chlorine residuals in the distribution system.

There will be an additional cost for the sampling and for many of the small private organizations, not only
are financial resources tight, available skilled labor is non-existent and is therefore unavailable. Therefare,
the new sampling and reporting requirements for many small private water providers will become a future
compliance issue as the AVC becomes operational.

Potential for Ground Water under the Influence of Surface Water to Impact
Others in Lower Arkansas River Valley

Recently (November 2014), the CDPHE issued enforcement orders to the Towns of Boone and Fowler
related to the operation of their current groundwater praduction wells. These wells, like a number of
other water supply wells in the Lower Arkansas River valley, are located in the alluvial aquifer situated
close to the river {and/or its tributaries). Due to the well’s proximity to the river, and the known presence
of cryptosporidium and other water borne pathogens in the river, the CDPHE has required that both
TJowns install and operate new water treatment systems to remove known pathogens, with planning
required to be underway by first Quarter 2016 {see previous discussion of Boone and Fowler),

It is possible that the COPHE will find similar concerns with other alluvial systems (e.g., Crowley County
Cammissioner wells, Rocky Ford) in the future given the proximity of those community’s wells to the river
and its tributaries. Such findings may require that new treatment facilities be built in addition to the
construction and operation of the AVC.
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