





Figure 1. Conceptual Diagrams for Original Seven SDS EIS Alternatives.



4.0 Changes to Original SDS EIS Alternatives

Colorado Springs requested revisions to Alternatives 1 and 7 (described in Section 3.0) in a
January 24, 2007 letter to Reclamation (Colorado Springs 2007). Colorado Springs’ proposed
changes to Alternative 1 included reduction in the amount of water supply using Denver Basin
ground water, addition of an Arkansas River water supply intake near Colorado 115, and
elimination of water reuse from the alternative. Proposed changes to Alternative 1 are described
in detail in Section 4.1. Proposed changes to Alternative 7 included removal of the Highway 115
return flow pipeline and addition of a return flow reservoir to facilitate downstream water rights
exchanges. Proposed changes to Alternative 7 are described in detail in Section 4.2. Fountain
also requested changes to all Action Alternatives regarding the method in which Fountain would
be delivered water from SDS.

4.1 Proposed Changes to Alternative 1 (No Action Alternative)

Requested changes to Alternative 1 were made when Colorado Springs learned, from newly
completed ground water modeling (HRS 2007), that Denver Basin ground water wells would not
be able to reliably produce the yields required for the No Action Alternative. Consequently,
Colorado Springs developed a new No Action Alternative that meets projected demands.

Changes to Alternative 1 requested by Colorado Springs would only apply to Colorado Springs
and not the other Project Participants (Security, Fountain, and Pueblo West). The No Action
Alternatives for the other Project Participants would remain identical to those described in the
Alternatives Analysis (Reclamation 2006a, CH2M HILL 2007a, 2007b, 2007c). Modifications to
Alternative 1 were proposed by Colorado Springs following an evaluation of several possible
options for changes to the No Action Alternative (CH2M HILL 2007d). Proposed changes to
Colorado Springs’ Alternative 1 were:

e Colorado Springs’ total Denver Basin ground water withdrawal was reduced from the
originally planned average production rate of 15.7 million gallons per day (mgd) (17,600 ac-
ft/yr) to withdrawal beginning in 2044 at an average production rate of about 0.1 mgd (112
ac-ft/yr) and increasing to 4.5 mgd (5,000 ac-ft/yr) by 2046 to achieve the Proposed Action
firm yield for the modified No Action Alternative. The Denver Basin ground water pumping
component would be online in 2027 to assure firm yield based on the Planning Forecast
demands (i.e., water demand forecast for which actual water demands will be at or below the
forecast at least 95 percent of the time). However, the most likely first use of the Denver
Basin ground water pumping component would be in the year 2044 based on the Revenue
Forecast demands (i.e., water demand forecast for which actual water demands will be at or
below the forecast at least 50 percent of the time).

e Construction of a new potable water reuse system for Colorado Springs was removed from
Alternative 1.

e An untreated water intake (Highway 115 Intake) and a pipeline that generally follows
Colorado 115 between the Arkansas River and Colorado Springs (Highway 115 Pipeline), as
described for the original Alternative 7, was added to the modified Alternative 1.

e A small connecting pipeline from the existing Fountain Valley Authority (FVA) pipeline to
the proposed Highway 115 Pipeline near the point they would cross was added to the
alternative. This pipeline helps to increase Colorado Springs’ system flexibility and delivery
capabilities.




e Upgrades to the existing Otero Intake on the Arkansas River (Ark-Otero Intake) near Buena
Vista were added to the modified Alternative 1, which would increase Colorado Springs’
flexibility in operating decreed exchanges on the Arkansas River and facilitate the diversion
of Arkansas River streamflow at the proposed Highway 115 Intake. The Ark-Otero Intake
would divert water into the Homestake Pipeline, which is owned and operated by Colorado
Springs and the City of Aurora and is used to deliver west slope water stored in Twin Lakes
to Colorado Springs storage in Rampart Reservoir and City of Aurora storage in Spinney
Reservoir. Under the modified Alternative 1, water previously used by Colorado Springs to
fill the Homestake Pipeline would be released to the Arkansas River for diversion at the
Highway 115 Intake. The Homestake Pipeline would be filled by exchanging reusable return
flows from Fountain Creek directly to the Ark-Otero Intake. Colorado Springs has
determined that the operations proposed under the modified Alternative 1 would be necessary
to comply with the city’s water rights decrees.

e The proposed Williams Creek Reservoir would be used to store reusable return flows that
would be released to Williams Creek to meet downstream exchange requirements.

e Neither the original Alternative 1 nor the modified Alternative 1 include long-term excess
capacity contracts in Pueblo Reservoir or contract exchanges to the upper Arkansas River
Basin.

The original Alternative 7 involved Arkansas River exchanges from Pueblo Reservoir to the Ark-
Otero Intake location and diversion of those exchanges at the proposed Highway 115 Intake, as
depicted in an example scenario in Figure 2. While the exchange point was at the Ark-Otero
Intake location, no water was diverted at this location. Instead, Homestake Pipeline was filled via
the existing Twin Pipeline, which is the current operation of this system. However, Colorado
Springs determined that stipulations in its exchange decrees would require the exchanged water to
be diverted at the Ark-Otero Intake instead of the proposed Highway 115 Intake. As a result, for
both the modified Alternative 1 and modified Alternative 7, Colorado Springs would need to
divert these exchanges at the Ark-Otero Intake and release water previously used to fill the
Homestake Pipeline for diversion at the proposed Highway 115 Intake. The exchanges that
would be made under the modified alternatives are depicted in the same example scenario in
Figure 3. Colorado Springs has determined that these modified exchanges would be in
compliance with the city’s water rights decrees.
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The project yield expected for the modified Alternative 1 was simulated using the Colorado
Springs Utilities Operations and Yield Model (MWH 2005). The methods and assumptions used
to simulate yields and project deliveries of water are described in detail in Appendix A. Yield
was simulated for the following scenarios:

e Firm yield — the highest demand level that can be filled without any water delivery shortages
throughout the study period (i.e., present through 2046);

e Simulated mean annual project delivery (SMAPD) based on Colorado Springs’ Planning
Forecast (described below).

As described in Section 6 of this document, SMAPD replaces the term “average yield,” which
was used in the original Alternatives Analysis report (Reclamation 2006a), and represents the
potential average annual delivery of water from a proposed water system under a given constant
annual demand. SMAPD was calculated using Colorado Springs’ Planning Forecast demand of
197,512 ac-ft/yr (Reclamation 2006a).

Simulated Colorado Springs firm and SMAPD yield data for the modified Alternative 1 are
provided in Table 1. Yields for Fountain and Security were not re-simulated, but were assumed
to be the same as those based on data from Fountain and Security as described by Reclamation
(2006a) (i.e., 2,500 ac-ft/yr of firm yield and SMAPD under 2046 Planning Forecast demands for
Fountain, and 1,400 ac-ft/yr of firm yield and 1,500 ac-ft'yr SMAPD under 2046 Planning
Forecast demands for Security). Yield for Pueblo West is not discussed throughout this
addendum because of Pueblo West’s conditional Participant status.

Table 1. Modified Alternative 1 Simulated Colorado Springs Average Annual Demand and
Yield.

Simulated Annual SDS Project
Yield Scenario Yield
(ac-ft)
Firm Yield 38,000
SMAPD 47,300

4.2 Proposed Changes to Alternative 7 (Highway 115 Alternative)

Requested changes to Alternative 7 were made as a result of Colorado Springs’s review of its
water rights decrees during reevaluation of Alternative 1. In addition, changes were made to the
original Alternative 7 because the return flow pipeline to Arkansas River via Colorado 115 was
no longer desired by the Project Participants for cost reasons.

Proposed changes to Alternative 7 were:
e The return flow pipeline alignment that generally follows Colorado 115 between the
Arkansas River and Colorado Springs (Highway 115 Return Flow Pipeline) was removed.

o Upgrading of the existing Ark-Otero Intake similar to the upgrade described in Section 4.1
for the modified Alternative 1.

o  Water stored in Twin Lakes previously used to fill the Homestake Pipeline would be released
to the Arkansas River for diversion at the Highway 115 Intake and new exchanges would be
made to an upgraded Ark-Otero Intake on the Arkansas River, as described in Section 4.1.
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e A connection from the existing FVA pipeline to the proposed Highway 115 Pipeline was
added to maximize flow in the FVA pipeline, which would increase Colorado Springs’
delivery capabilities.

e The proposed Williams Creek Reservoir was added and would be used to store reusable
return flows that would be released to Fountain Creek to make Arkansas River exchanges.

Yield for the modified Alternative 7 was simulated for the two scenarios described for the
modified Alternative 1 in Section 4.1: firm yield and SMAPD under 2046 Planning Forecast
demands. Simulated Colorado Springs yield data for the modified Alternative 7 are provided in
Table 2. As described in Section 4.1, yields for Fountain and Security were not re-simulated, but
were assumed to be equal to those stated in Section 4.1 (i.e., 2,500 ac-ft/yr of firm yield and
SMAPD under 2046 Planning Forecast demands for Fountain, and 1,400 ac-ft/yr of firm yield
and 1,500 ac-ft/'yr SMAPD under 2046 Planning Forecast demands for Security) as described by
Reclamation (2006a).

Table 2. Modified Alternative 7 Simulated Colorado Springs Average Annual Demand and
Yield.

Simulated Annual SDS Project
Yield Scenario Yield
(ac-ft)
Firm Yield 34,000
SMAPD 43,200

4.3 Proposed Changes to Fountain Deliveries

Fountain has determined that a connection to the existing FVA pipeline and administrative trade
with Colorado Springs would be more cost effective than receipt of treated water from the
proposed water treatment plant. Water deliveries would be made to Fountain through a
connection to the existing FVA system. About 200 feet of 18-inch diameter buried pipeline
would be constructed to connect the existing FVA pipeline to Fountain’s Southwest Reservoir (a
storage tank). Treated water would enter Fountain’s water distribution system from this tank. To
accommodate Fountain’s delivery of SDS water through the FVA, Colorado Springs would
administratively trade (“swap”) an equal amount of capacity in the Fountain Valley Authority for
capacity in the SDS untreated water pipeline and water treatment plant. The Alternatives
Analysis (Reclamation 2006a) indicated that, for all Action Alternatives (Alternatives 2 through
7), Fountain would receive treated water through a new pipeline extending from the proposed
SDS water treatment plant to Fountain (about 9 to 14 miles depending on the alternative).

This change reduces the estimated capital and 50-year operation and maintenance (O&M) costs
for Alternatives 2, 4, 5, 6, and 7 by about $12,300,000 and for Alternative 3 by $7,400,000
relative to the costs reported in the Alternatives Analysis. This change has no effect on the
alternatives cost screening because the cost of treated water components was not considered
during screening.

4.4 Yield and Cost of Retained Alternatives

Table 3 summarizes yields and costs of the alternatives retained for detailed evaluation in the
Draft EIS. Estimated yields for Colorado Springs varied substantially among alternatives.
Estimated yields for Fountain and Security are consistent among alternatives. Estimated capital
and O&M costs for untreated water and return flow components had moderate variation among
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alternatives and costs for treated water components were similar among alternatives. Estimated
total costs were moderately variable among alternatives.

The unit costs of untreated water and return flow components for the modified Alternative 1
would be about $32,700 per ac-ft/yr for firm yield and $26,700 per ac-ft/yr for SMAPD under
2046 Planning Forecast demands.

The unit costs of untreated water and return flow components for the modified Alternative 7
would be approximately $34,500 per ac-ft/yr for firm yield and $27,700 per ac-ft/yr for SMAPD
under 2046 Planning Forecast demands. Unit costs of untreated water and return flow
components for the previous Alternative 7, as described in the Alternatives Analysis report, were
approximately $35,900 per ac-ft/yr for firm yield and $25,400 per ac-ft/yr for SMAPD under
2046 Planning Forecast demands (Reclamation 2006a).

The cost screening process and associated cost screening criteria are described in detail in Section
5.4.4. The cost screening criteria state that, for potentially viable alternatives, the upper limit on
cost for firm yield should be about $25,000 per ac-ft/yr, and the upper limit on cost for SMAPD
under 2046 Planning Forecast demands should be about $21,000 per ac-ft/yr. The firm yield unit
cost for the modified Alternative 7 ($34,500 per ac-ft/yr) is less than that for the previous
Alternative 7 ($35,900), but is still greater than the cost screening criterion of $25,000 per ac-
ft/yr. The unit cost for SMAPD under 2046 Planning Forecast demands for the modified
Alternative 7 ($27,700) would be greater than both the previous Alternative 7 unit cost ($25,400)
and the associated cost screening criterion of $21,000 per ac-ft/yr. However, for the same reasons
as described in the Alternatives Analysis report, Alternative 7 will be retained as a final
alternative.
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Table 3. Summary of Yield and Cost for Alternatives for Detailed Evaluation.

Estimated Project Yield (ac-ft/yr)

Estimated Capital and 50-year O&M Cost 2

Alternative Colorado Springs Fountain Security Untreated Water Treated Water
. 1 . 1 . 4 | and Return Flow Components Total
Firm | SMAPD'| Firm | SMAPD'| Firm | SMAPD Components P
No Action 38,000 | 47,300 | 2,500 | 2,500 | 1,400 | 1,500 $1,370,800,000 $549,500,000 |  $1,920,300,000
Alternative
Proposed
Action 38,000 | 48,000 | 2,500 | 2,500 1,400 1,500 $903,300,000 $537,200,000 | $1,440,500,000
Wetland
, 70,500 | 64,200 | 2,500 | 2,500 1,400 1,500 $1,253,500,000 $660,200,000 | $1,913,700,000

Alternative
ﬁlrtkearﬂjflj eR"’er 70,500 | 64,100 | 2,500 | 2,500 | 1,400 | 1,500 $1,298,700,000 $537,200,000 | $1,835,900,000
fountain Sreel | 70,500 | 64,200 | 2,500 | 2,500 | 1400 | 1500 $1,281,800,000 $537,200,000 | $1,819,000,000

ernative
Downstream 64,500 | 61,800 | 2,500 | 2500 | 1,400 | 1,500 $1,510,200,000 $537,200,000 | $2,047,400,000
Intake Alternative
;'\I'?er;‘r’]":g’vlw 34,000 | 43,200 | 2,500 | 2,500 1,400 1,500 $1,309,100,000 $549,500,000 | $1,858,600,000

1
2

SMAPD under 2046 Planning Forecast demands.
Costs estimated by subtracting changes in Fountain delivery costs from original Treated Water Components costs provided by CH2M HILL (2007b).
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4.5 Reclamation’s Review and Approval of Proposed Changes

Reclamation approved Colorado Springs’ requested changes to Alternatives 1 and 7 after a
thorough review, subject to several comments (Reclamation 2007). The primary comment was
that the proposed changes to Alternative 1 would remove potable water reuse from the alternative
and as a result there would be no SDS EIS alternative with a substantial potable reuse component.
Reclamation stated that, during initial scoping meetings and subsequent input, the public
expressed an interest in an alternative including planned indirect potable water reuse
(Reclamation 2007) and that Reclamation would develop and analyze reuse alternatives to
address the removal of the reuse component from Colorado Springs’ No Action Alternative.
Additional rationale for and details of Reclamation’s reuse alternative evaluation are provided in
Section 5.0. Modification to Alternative 1 will replace Colorado Springs’ portion of the original
Alternative 1 described in the Alternatives Analysis (Reclamation 2006a), but will not affect the
No Action Alternative for the other Project Participants.

Changes to Alternative 7 include the removal of the return flow pipeline that would follow
Colorado 115 between Colorado Springs and the Arkansas River. The return flow pipeline was
included in part due to the Participants’ request and was intended to minimize geomorphic and
water quality effects on Fountain Creek and the Arkansas River downstream of Fountain Creek,
as described in the Alternatives Analysis (Reclamation 2006a). Although proposed modifications
to Alternative 7 include the removal of the return flow pipeline, Alternatives 3, 4, and 5 would
still use return flow pipelines to the Arkansas River and will be analyzed in detail in the Draft
EIS. The return flow pipelines in these alternatives adequately address the geomorphic and water
quality concerns previously addressed by Alternative 7. The modified Alternative 1 and
Alternative 7, along with Alternatives 2 through 6 without modification, will be subject to
detailed evaluation in the Draft EIS.

The proposed changes to the City of Fountain’s deliveries were approved by Reclamation. These
changes include an administrative trade of FVA water for capacity in the SDS pipeline with
Colorado Springs. Fountain would take deliveries of treated water through a connection to the
existing FVA system rather than from the proposed SDS water treatment plant as originally
proposed.
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5.0 Reuse Alternative Evaluation

The results of Reclamation’s evaluation of several reuse alternatives are presented in this section.
The rationale for developing planned indirect potable reuse alternatives, descriptions of the reuse
alternatives, screening methods used to compare the merits and disadvantages of the reuse
alternatives, and the reuse alternatives screening results are described.

Planned reuse is the intentional diversion of water that is at least partially composed of treated
wastewater and subsequently treated for use. Indirect reuse is the diversion of previously used
and treated water with several environmental barriers between the original use and treatment
point and the reuse diversion point (i.e., there is no direct connection between a wastewater
discharge point and the reuse water treatment point). Environmental barriers can include
reservoirs, Aquifer Storage and Recovery (ASR) systems, and water treatment facilities. Potable
reuse is the diversion and treatment of reuse water specifically for potable water use (i.e., treated
water intended for human consumption). Thus, planned indirect potable reuse is the intentional
diversion of treated wastewater through environmental barriers for use as a potable water supply.

5.1 Rationale for Evaluating Reuse Alternatives

Public interest in water reuse as an SDS component was identified during the SDS EIS scoping
process (MWH 2004) and public review of preliminary EIS alternatives (Reclamation 2006b).
Current and future non-potable water reuse is reflected in Colorado Springs’ water demand
forecasts and, thus, is part of all alternatives (Reclamation 2006a) (i.e., the amount of Colorado
Springs’ current and planned non-potable reuse is subtracted from total demand to arrive at the
demand forecasts used to determine SDS project alternative yields).

The original range of alternatives selected for detailed evaluation in the Draft EIS bracketed the
range of potential potable reuse levels from none to substantial (Reclamation 2006a). Colorado
Springs’ previous No Action Alternative included substantial potable reuse (about 50 percent of
2046 water demands met by the SDS) in combination with Denver Basin ground water
withdrawal. However, the previous No Action Alternative is no longer part of the detailed
analysis for the SDS EIS as described in Section 4.0, leaving none of the SDS alternatives for
analysis in the EIS with a substantial potable reuse component that would respond to public
interest regarding reuse. As a result, Reclamation developed and evaluated planned indirect
potable reuse alternatives to respond to public interest in water reuse as an SDS component.

5.2 Alternative 6 as a Potential Reuse Alternative

Alternative 6 has a small potable reuse component and could potentially be considered a potable
reuse alternative. The intake for Alternative 6 would be located on the Arkansas River
downstream of Fountain Creek, and as a result diversions would be composed, at least partially,
of Colorado Springs’ reusable return flows conveyed down Fountain Creek to the Arkansas
River. Alternative 6 could possibly address the public’s interest in considering reuse in the SDS
EIS if the diversions would have a substantial reusable return flow component. The advantages
of using Alternative 6 as the formal reuse alternative are that the alternative has already been
evaluated using the SDS screening process (Reclamation 2006a) and environmental studies have
been completed for Alternative 6. However, Alternative 6 may not be perceived as addressing
the scoping concerns for a reuse alternative because of the small percentage of water supply
coming from reusable return flows.
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Average daily streamflow at the Alternative 6 intake location was simulated using a daily
hydrologic model that is being developed for the SDS EIS (MWH 2007). A summary is
presented in Table 4. The simulation model indicates that on average, about 16 percent of the
water diverted into the Alternative 6 intake would be comprised of Colorado Springs’ wastewater
return flows. As a result of the small percentage of supply coming from reuse, it was determined
that Alternative 6 would not fully address the scoping interest in a reuse alternative.
Consequently, a range of potable reuse alternatives was developed for evaluation.

Table 4. Arkansas River Streamflow Components at the Alternative 6 Intake.

Average Daily Flow under
Flow Component Planning Demands " Percentage of Flow at Intake
(ac-ft)
Arkansas River upstream of
Fountain Creek Confluence 1,273 70%
Colorado Springs Fountain
Creek Reusable Return Flows 297 16%
Other Fountain Creek
Streamflow 2 246 14%
Arkansas River Streamflow at
Downstream Intake 1,817 100%

' Flow calculated using system Planning Forecast demands (95th percentile demands) of 197,512 ac-

ft/yr.
Other Fountain Creek streamflow refers to Fountain Creek streamflow other than Colorado Springs
reusable return flows.

2

5.3 Development of EIS Reuse Alternatives

A range of possible planned indirect potable reuse alternatives were developed for evaluation in
the screening process to determine whether any of the reuse alternatives should be evaluated in
detail in the Draft EIS. Colorado Springs would be the only Project Participant with a reuse
component because the EIS reuse alternatives are being developed to replace Colorado Springs’
reuse component in the previous No Action Alternative.

The criteria used to develop possible reuse alternatives are described below. The screening
process and results are summarized in subsequent sections. Water reuse is a relatively new
practice within the United States, and as a result there are few clearly established guidelines or
precedents for water reuse practices. After reviewing several references, the following
documents were determined to be the best available information on water reuse precedents and
regulations for development of SDS EIS alternatives. Information from these documents was
used to establish some of the reuse alternatives development criteria described in the following
section.

e Issues in Potable Reuse — The Viability of Augmenting Drinking Water Supplies with
Reclaimed Water, National Research Council, 1998 (NRC 1998).

e A Proposed Framework for Regulating the Indirect Potable Reuse of Advanced Treated
Reclaimed Water by Surface Water Augmentation in California, by the California Potable
Reuse Commiittee, for California Department of Health Services and California Department
of Water Resources, January 1996 (California DWR 1996).

e Regulation of Recharge of Groundwater with Recycled Water (Draft) by the California
Department of Health Services (CDHS 2007).
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5.3.1 Reuse Alternatives Development Criteria

The following criteria were used to develop planned indirect potable reuse alternatives for
Colorado Springs:

Overall Configuration

e Include a planned indirect potable reuse component using Colorado Springs’ reusable return
flows to meet projected future demands.

e Use components from original seven alternatives if possible to make use of prior screening
results. Components from the original alternatives were retained after careful screening for
significant issues, environmental characteristics, purpose and need, and cost attributes.

e Use components that would minimize the cost of reuse alternatives in order to offset the
comparatively high costs of potable reuse components.

e Goal of about 50 percent of overall annual SDS supply coming from Fountain Creek reusable
return flows, with the balance coming from a blending water supply, based on industry
standard documents regarding indirect potable reuse (NRC 1998; California DWR 1996).

Blending Water
e Goal of using a blending water supply with intake and pipeline alignment that have been
screened as part of the work done for the original seven alternatives, with blending supply

components that had favorable screening results described in the Alternatives Analysis report
(Reclamation 2006a).

e Size a blending water supply pipeline that will provide redundant capacity to deliver
Arkansas River water as stated in the Purpose and Need (Reclamation 2005) and use the
amount of redundancy provided by the Proposed Action as a basis of comparison to evaluate
redundancy.

¢ Blending water supply from the Arkansas River, which is necessary to provide the blending
supply for potable reuse, and also to meet SDS Purpose and Need (meet projected future
demands, develop capacity for redundancy, and use existing Arkansas River Basin water
rights).

Reuse Water Treatment Process

e Appropriate environmental barrier retention time according to established guidelines
(California DWR 1996; NRC 1998). Based on current available information, a 1-year
average retention time for surface storage retention was used to develop alternatives.

e Treated water quality similar to that of the Proposed Action. Based on information from the
Proposed Action, an average Total Dissolved Solids (TDS) of about 310 milligrams per liter
(mg/L) was used to develop alternatives.

e For treatment including subsurface retention storage component, minimum setback distance
(i.e., the distance between the point of reuse water infiltration and any public water supply
wells) of 500 feet (NRC 1998).

One of the design criteria used in development of the reuse alternatives was the ratio of reuse
water to blending water. The ratio used to determine the necessary amount of blending water to
mix with reuse water prior to advanced water treatment was 50/50. Guidance for the appropriate
blending ratio was obtained from the documents mentioned above (NRC 1998; California DWR
1996; CDHS 2007). None of the three guidelines reviewed specify a ratio of reuse water to
blending water that would apply to all indirect potable water reuse scenarios. The ratio is
dependent on the quality of the reuse water and the blending water, and also on the desired treated
water quality of the blended water. Treated water quality would need to meet Colorado drinking
water standards (CDPHE 2007).
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Although there is not a set ratio for reuse water to blending water that would apply to all reuse
scenarios, the three documents listed above provide guidelines for the initial blending ratio. The
water quality of the treated reuse water would be monitored following initial treatment of the
blended water, and the ratio of reuse water to blending water would be adjusted as needed to meet
Colorado drinking water quality standards. Guidelines for the initial blending ratio from the three
documents listed above range from 20 percent reuse water and 80 percent blending water, to 50
percent reuse water and 50 percent blending water. The 50/50 ratio of recycled to blending water
was assumed for the SDS reuse alternatives design criteria in order to maximize use of reuse
water and minimize the additional cost of a large capacity blending water pipeline from a
blending source (e.g., Arkansas River), while remaining within current guidelines for the ratio of
recycled to blending water.

The blending requirements are based on the fact that a significant portion of the flow in Fountain
Creek at the diversion point for the reuse alternative is composed of wastewater effluent. Figure
4 presents a summary of the simulated average monthly streamflow for Fountain Creek at the
Owen and Hall Ditch, which is the most downstream proposed reuse diversion point on Fountain
Creek and assumed to be representative of the other proposed diversion points on Fountain Creek.
To estimate the percentage of wastewater effluent at the gage, both the total flow at the diversion
structure and the amount of effluent accruing to the stream from all wastewater treatment
facilities upstream of the diversion were obtained from the daily hydrologic model being
developed for the SDS EIS (MWH, 2007). On an overall annual basis, approximately 60 percent
of the streamflow at the Owen and Hall Ditch is composed of wastewater effluent. During low
flow months, especially during the winter and during low flow years, more than 75 percent of the
total streamflow at the Owen and Hall Ditch is composed of wastewater effluent, with December
average streamflow greater than 92 percent effluent. Because during most months of the year,
wastewater effluent makes up a majority of the streamflow at the reuse diversion sites, it is not
considered pre-blended and the reuse water portion of the ratios discussed above can be
considered to be all of the water diverted from Fountain Creek for reuse plus any effluent added
directly from the CSRWRF.
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Figure 4. Simulated 2046 Streamflow at Owen and Hall Ditch.

5.3.2 Reuse Alternatives Composition

To develop SDS reuse alternatives, individual components were identified and evaluated using
the same methods used for the SDS Alternatives Analysis (Reclamation 2006a). Components are
discrete activities or facilities (e.g., an untreated water intake location) that, when combined with
other components, form an alternative. Options were identified for each component. An option
is an alternative way of completing an activity, or an alternative geographic location for a facility
(component), such as alternative methods for diverting water or alternative geographic locations
for a water intake. Options generate the differences among alternatives. An alternative is a
complete project that has all the components necessary to fulfill the SDS Purpose and Need. The
SDS reuse alternatives comprise the following components:

e Reusable Return Flows Diversion — The reusable return flows diversion would consist of a
surface water diversion from Fountain Creek or a ground water diversion from Fountain
Creek alluvium to capture a portion of Colorado Springs’ Fountain Creek reusable return
flows through riverbank filtration. Riverbank filtration would consist of extraction wells in
the alluvium of Fountain Creek and would serve to withdraw reusable return flows from
Fountain Creek alluvium that is hydraulically connected to Fountain Creek surface water.

e Retention Storage for Reusable Return Flows — Retention storage for Fountain Creek
reusable return flows would provide Colorado Springs with an additional water quality
barrier for indirect potable reuse prior to treatment. Reuse retention storage would either be
in an above ground reservoir or a hydraulically isolated portion of an alluvial aquifer.
Retention storage would not make releases for exchanges to the Arkansas River.
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e Reusable Return Flows Conveyance — Reusable return flows conveyance is the method and
location to convey reuse water from the reusable return flows diversion to reuse retention
storage and then from reuse retention storage to the water treatment plant.

e Regulating Storage for Untreated/Blending Water Conveyance — Regulating storage for
untreated water conveyance would provide the Project Participants the ability to store water
exchanged with reusable return flows and to deliver that water to an untreated water
conveyance system. The storage would also provide the ability to store water if not
immediately delivered to the water conveyance system.

e Untreated/Blending Water Intake — The untreated/blending water intake component is the
location and method to deliver untreated/blending water to either terminal storage or to a
water treatment plant. Based on screening results described in the Alternatives Analysis
report (Reclamation 2006a), all reuse alternatives contain the same untreated/blending water
intake location as included in the Proposed Action (the combined Joint Use Manifold and
Pueblo Dam North River Outlet Works).

e Untreated/Blending Water Conveyance — The untreated/blending water conveyance
component would convey untreated/blending water from the untreated/blending water intake
location to the terminal storage location or water treatment plant. Untreated/blending water
conveyance would include a pipeline, pumping stations, and power and communication
facilities to serve each pumping station.

e Terminal Storage and Water Treatment Plant — The terminal storage and water treatment
plant component is the method and location for storing and treating untreated and/or reuse
water. Total storage capacity for terminal capacity of 30,500 ac-ft (active storage of 28,000
ac-ft) and total treatment capacity of 109 mgd using conventional water treatment are
proposed for the SDS.

o Treated Water Conveyance — Treated water conveyance is the method to convey treated or
finished water to the Participants’ existing distribution systems. Treated water is conveyed in
underground pipelines.

5.3.3 Reuse Alternatives Descriptions

Three preliminary reuse alternatives (Alternatives A, B, and C) and three subalternatives
(Alternatives A2, B2, and C2) were assembled. The three subalternatives are slight modifications
of the three alternatives with reusable return flows water treatment at the outlet of retention
storage in lieu of reusable return flows water treatment at the proposed Jimmy Camp Creek water
treatment facility location identified for the Proposed Action (referred to as the Jimmy Camp
Creek water treatment facility throughout this addendum). For all of the reuse alternatives, long-
term storage, conveyance, and exchange contracts would be required from Reclamation for the
untreated/blending water diversion from Pueblo Reservoir. A summary of the alternative
configurations is presented in Table 5.

Water deliveries would be made to Security using the same components as for the Proposed
Action. Water deliveries would be made to Fountain through the existing FVA pipeline and there
would be a swap of pipeline capacity between the SDS pipeline and the FVA pipeline. This
exchange of capacity between the existing FVA pipeline and the proposed SDS pipeline between
Fountain and Colorado Springs would be the same for all of the reuse alternatives and is
discussed further in Section 4.3. Details of each of the six reuse alternatives and their associated
components are provided in the following subsections.
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Table 5. Reuse Alternative Configuration.

Retention
Reusable Storage for
Return Reusable Blending
Flows Return Water Treatment
Alternative Diversion Flows Source Configuration
Alternative A Owen & Hall Williams Pueblo Pre-Blending RO
Ditch Creek Reservoir Retention Storage (Blending)
Reservoir Post-Blending Terminal Storage
Post-Blending Conventional Treatment
Alternative A2 | Chilcotte Williams Pueblo Retention Storage (Blending)
Diversion Creek Reservoir Post-Blending RO
Reservoir Post-Blending Terminal Storage
Post-Blending Conventional Treatment
Alternative B Riverbank Alluvial Pueblo Pre-Blending Terminal Storage
Filtration ASR Reservoir Pre-Blending Conventional Treatment
Wells Pre-Blending Retention Storage
Pre-Blending RO/AWT
Post-Treatment Blending
Alternative B2 | Riverbank Alluvial Pueblo Pre-Blending Retention Storage
Filtration ASR Reservoir Pre-Blending RO/AWT
Wells Blending
Post-Blending Terminal Storage
Post-Blending Conventional Treatment
Alternative C Riverbank Williams Pueblo Pre-Blending Terminal Storage
Filtration Creek Reservoir Pre-Blending Conventional Treatment
Wells Reservoir Pre-Blending Retention Storage
Pre-Blending RO/AWT
Post-Treatment Blending
Alternative C2 | Riverbank Williams Pueblo Pre-Blending Retention Storage
Filtration Creek Reservoir Pre-Blending RO/AWT
Wells Reservoir Blending
Post-Blending Terminal Storage
Post-Blending Conventional Treatment

5.3.3.1 Reuse Alternative A

Alternative A would include reuse as in the original SDS No Action Alternative for Colorado
Springs (CH2M HILL 2005a) with blending supply from Pueblo Reservoir instead of Denver
Basin ground water. Fountain Creek reusable return flows would be diverted via an upgraded
Owen and Hall Ditch, treated using RO, conveyed to a surface retention reservoir for nine months
of retention time, and blended in terminal storage where it would be stored for an additional three
months of retention time. The total retention time of one year within the surface storage retention
reservoir is consistent with the water treatment processes criteria described in Section 5.3.1.
Untreated water would be diverted from Pueblo Reservoir and pumped to terminal storage for
blending with reusable return flows. Terminal storage water would be treated with conventional
water treatment including biologically active filtration and distributed to Colorado Springs’
customers. A schematic of reuse Alternative A is provided in Figure 5. Maps showing
approximate locations of the components of the reuse alternatives are provided in Appendix B.
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Figure 5. Reuse Alternative A Schematic.
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The untreated/blending water intake for Alternative A would be at Pueblo Reservoir, which is the
same location for the untreated water intake for the Proposed Action. This intake option was the
only option considered for all of the reuse alternatives as a result of the favorable cost estimate
and environmental screening results for the option as described in the Alternatives Analysis
report (Reclamation 2006a). The untreated/blending water intake would have the same location
as that included in the Proposed Action (the combined Joint Use Manifold and Pueblo Dam North
River Outlet Works) but with a smaller capacity of 56.6 mgd.

The untreated/blending water conveyance for Alternative A would be the Western Alignment,
with the same alignment as that for the Proposed Action. This alignment option was the only
option considered as a result of the favorable cost estimate and environmental screening results
for the option as described in the Alternatives Analysis report (Reclamation 2006a). The
conveyance would be used to convey untreated/blending water from Pueblo Reservoir to the
proposed Williams Creek Pump Station. A wet well would be needed at the proposed Williams
Creek Pump Station where reusable return flows would be combined with untreated/blending
water. The wet well would need to be sized to provide a capacity of 78 mgd of combined
reusable return flows and untreated/blending water to the proposed Williams Creek Pump Station.
The combined flow of reusable return flows and untreated/blending water would then be
conveyed to the proposed Jimmy Camp Creek Reservoir via the Central Alignment.

Owen and Hall Ditch would be modified with an additional 29.7 mgd of capacity to divert
reusable return flows from Fountain Creek. These reusable return flows would be conveyed
using the improved Owen and Hall Ditch to an RO water treatment facility in the same location
as that in the original No Action Alternative (CH2M HILL 2005a). The RO facility would have a
treated water capacity of 28.2 mgd, following a brine waste stream loss of about 1.5 mgd.

Reusable return flows conveyance from the original No Action Alternative RO water treatment
facility location would be used to convey reusable return flows to an intermediate retention
storage surface reservoir with an active storage capacity of 25,000 ac-ft. This new reservoir
would either be constructed at the proposed Williams Creek Reservoir site or the proposed Upper
Williams Creek Reservoir site as described in the Alternatives Analysis report (Reclamation
2006a). The proposed Williams Creek Reservoir was chosen as the surface retention storage
location for all of the alternatives with surface retention storage because of environmental
screening results and costs described in Section 5.5.2.

Conveyance of reusable return flows to surface retention storage in the proposed Williams Creek
Reservoir would be achieved using a pump station and pipeline with and the same locations as the
original No Action Alternative (CH2M HILL 2005a). The proposed Williams Creek Reservoir
would be used for intermediate retention storage, with the same capacity and location as the
Proposed Action. Conveyance of reusable return flows from retention storage to terminal storage
would be achieved using a 78 mgd capacity pipeline from the proposed Williams Creek Pump
Station to the proposed Drennan Pump Station.
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The combination of untreated/blending water from Pueblo Reservoir and the reuse water from
proposed Williams Creek Reservoir would be conveyed to the proposed Jimmy Camp Creek
Reservoir for terminal storage. Additionally, a gravity flow pipeline would be needed to convey
reusable return flows from proposed Williams Creek Reservoir to the proposed Williams Creek
Pump Station.

5.3.3.2 Reuse Alternative A2

Alternative A2 would use Chilcotte Ditch to divert and convey reusable return flows to retention
storage. Reusable return flows would be treated at the outlet of surface retention storage, with
subsequent conveyance from intermediate retention storage to a connection with the
untreated/blending water pipeline. Blended water would be stored in terminal storage and
subsequently treated using conventional water treatment including biologically active filtration.
A schematic of Alternative A2 is provided in Figure 6. Maps showing approximate locations of
the components of the reuse alternatives are provided in Appendix B.

The untreated/blending water intake and conveyance would be the same as that described for
Alternative A. The intake, pipeline and pump stations would have a capacity of 56.6 mgd up to
the proposed Williams Creek Pump Station and 78 mgd from the Williams Creek Pump Station to
the proposed Jimmy Camp Creek Reservoir.

Reusable return flows would be diverted from Fountain Creek using an enlarged Chilcotte Ditch
capable of conveying an additional 27.9 mgd to the proposed Williams Creek Reservoir for
retention storage.

Following retention storage in the proposed Williams Creek Reservoir, reusable return flows
would be conveyed to a new RO water treatment facility located near the proposed Williams
Creek Pump Station using a gravity flow pipeline (after an approximate evaporation loss of 1.6
mgd from storage in the proposed Williams Creek Reservoir). Water treatment is discussed in
more detail in Section 5.3.4. Following reusable return flows RO water treatment, reusable return
flows would be combined in a wet well at the proposed Williams Creek Pump Station with
untreated/blending water from Pueblo Reservoir and conveyed to the proposed Drennan Pump
Station and finally to the proposed Jimmy Camp Creek Reservoir for terminal storage.

The combination of treated reusable return flows and untreated blending water stored in the
proposed Jimmy Camp Creek Reservoir would subsequently be treated using conventional water
treatment with biologically active filtration at the proposed Jimmy Camp Creek Water Treatment
Facility as conceived for the Proposed Action and discussed further in Section 5.3.4.
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Figure 6. Reuse Alternative A2 Schematic.
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5.3.3.3 Reuse Alternative B

Alternative B would use Fountain Creek reusable return flows with subsurface retention storage
and post-treatment blending with treated Pueblo Reservoir water. Fountain Creek reusable return
flows would be diverted using riverbank filtration wells and conveyed to retention storage in an
alluvial ASR system in the Jimmy Camp Creek alluvium for two months average retention
storage time. Two months of average retention time in the ASR retention system is based on a
pilot studies completed by the City of Aurora (Binney 2006) that indicated substantial removal of
several drinking water contaminants of concern after 30 days of detention in pilot study soil
columns. Reusable return flows would be pumped from retention storage to a water treatment
facility for a combination of RO and advanced water treatment (AWT). Untreated water would
be diverted from Pueblo Reservoir and pumped to terminal storage, then treated with
conventional water treatment including biologically active filtration. Post-treatment blending of
reusable return flows treated water and Pueblo Reservoir treated water would occur, with
subsequent distribution to Colorado Springs’ customers. A schematic of Alternative B is
provided in Figure 7. Maps showing approximate locations of the components of the reuse
alternatives are provided in Appendix B.

The untreated/blending water intake would be the same as that described for Alternative A, the
Joint Use Manifold and Pueblo Dam North River Outlet Works, with a capacity of 56.6 mgd.
The untreated/blending water conveyance would use pump stations and pipeline following the
Western Alignment and Central Alignment to convey untreated/blending water from Pueblo
Reservoir to the proposed Jimmy Camp Creek Reservoir. The alignments would be the same as
those for the Proposed Action.

Reusable return flows would be diverted from Fountain Creek using 36 Fountain Creek alluvial
ground water wells capable of pumping a total of 27.1 mgd of reusable return flows to ASR
retention storage. Two riverbank filtration sites would be used to achieve an adequate ground
water supply for riverbank filtration diversion. The first riverbank filtration site would be located
in the Fountain Creek alluvial aquifer south of the Widefield Aquifer and north of existing City of
Fountain alluvial wells. The second riverbank filtration site would be located in the Fountain
Creek alluvial aquifer south of the Fountain Creek alluvial wells proposed by the City of Fountain
(B&V 2004). Approximate locations of the two riverbank filtration wellfields are shown in maps
included in Appendix B. About eight wells would be drilled at the northern riverbank filtration
wellfield site and about 28 wells would be drilled at the southern riverbank filtration wellfield
site. Alluvial ground water wells would be drilled to an average depth of 25 feet and each well
would have a pumping capacity of 520 gallons per minute (gpm). Riverbank filtration wells
would have a minimum spacing of 1,500 feet to minimize well interference. Pumping capacity
and well spacing were based on data from Fountain’s Water Supply Plan (B&V 2004).

Reusable return flows would be conveyed from the riverbank filtration wells to ASR retention
storage via collector pipes, a pump station, and a main pipeline. Capacity from the northern
riverbank filtration wellfield pump station and pipeline would be 6.0 mgd and capacity from the
southern riverbank filtration wellfield pump station and pipeline would be 21.1 mgd.
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Reusable return flows would be stored in ASR retention storage that would include 4,800 ac-ft of
storage within Jimmy Camp Creek alluvium using about 19 acres of infiltration basins to infiltrate
reuse water to the Jimmy Camp Creek alluvium as shown in maps included in Appendix B. The
location of the potential ASR retention storage (Appendix B) was determined using two criteria:
ASR location would be far enough away from major municipal alluvial ground water (e.g., the
Widefield Aquifer) so as not to interfere with established ground water rights; and the ASR
activities would not conflict with current or reasonably foreseeable ground water development.
The total area of the ASR site would be about 400 acres. Reusable return flows would be
pumped into the infiltration ponds with a total capacity of 27.1 mgd to three infiltration ponds. A
low permeability barrier (e.g., slurry wall) would be constructed through the alluvium to bedrock
around the perimeter of the ASR site. Approximately 40 extraction wells with total pumping
capacity of 25.7 mgd would be used to withdraw stored reusable return flows. The extraction
wells would collect water from the alluvium at locations evenly spaced around the ASR site
perimeter shown in maps included in Appendix B. Collector pipes would be needed to convey
water to a wet well and pump station located at the outlet of the ASR storage. Additional
technical information related to the ASR infiltration basins and extraction wells is provided in
Appendix C.

Following ASR storage, reusable return flows would be conveyed to an AWT facility near the
proposed Jimmy Camp Creek Reservoir, using a lift station collocated with the proposed Drennan
Pump Station to provide required lift from ASR location to proposed Jimmy Camp Creek Water
Treatment Facility location). Reusable return flows would subsequently be treated in an
advanced water treatment facility described in Section 5.3.4. General conveyance layout and
water treatment facility locations are shown in maps included in Appendix B.

5.3.3.4 Reuse Alternative B2

Alternative B2 would be similar to Alternative B, with reuse treatment located at the outlet of
subsurface retention storage and subsequent conveyance from retention storage to a connection
with the untreated/blending water pipeline. Blended water would be stored in terminal storage
and subsequently treated using conventional water treatment including biologically active
filtration. A schematic of Alternative B2 is provided in Figure 8. Maps showing approximate
locations of the components of the reuse alternatives are provided in Appendix B.

The untreated/blending water intake and conveyance would be the same as that described for
Alternative A. The intake, pipelines, and pump stations would have a capacity of 56.6 mgd up to
the proposed Williams Creek Pump Station and 78 mgd from the Williams Creek Pump Station to
the proposed Jimmy Camp Creek Reservoir. Reusable return flows would be combined with
untreated/blending water at the proposed Drennan Pump Station.

Reusable return flows would be diverted from Fountain Creek using riverbank filtration wells,
stored in ASR retention storage, and pumped from ASR retention storage as described for
Alternative B in Section 5.3.3.3.

Advanced water treatment for reuse Alternative B2 would be located at the outlet of the Jimmy
Camp Creek ASR location. The water treatment processes used to treat reusable return flows are
discussed further in Section 5.3.4. Following AWT, treated reusable return flows would be
pumped via a 25.0 mgd capacity pump station and pipeline to a 78 mgd capacity wet well and
pump station connection with the untreated/blending water pipeline on the Central Alignment.
The combined water would then be pumped along the Central Alignment to terminal storage in
the proposed Jimmy Camp Creek Reservoir as shown in the Reuse Alternative B2 map included
in Appendix B.
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5.3.3.5 Reuse Alternative C

Alternative C would use Fountain Creek reusable return flows with surface water retention
storage and post-treatment blending with treated Pueblo Reservoir blending water. Fountain
Creek reusable return flows would be diverted using riverbank filtration wells and conveyed to
intermediate retention storage in proposed Williams Creek Reservoir for 12 months average
retention storage time. Reusable return flows would be pumped from retention storage to water
treatment facility for a combination of RO and AWT. Untreated water would be diverted from
Pueblo Reservoir and pumped to terminal storage in the proposed Jimmy Camp Creek Reservoir,
then treated with conventional water treatment including biologically active filtration. Post-
treatment blending of reusable return flows treated water and Pueblo Reservoir treated water
would occur, with subsequent distribution to Colorado Springs’ customers. A schematic of
Alternative C is provided in Figure 9. Maps showing approximate locations of the components of
the reuse alternatives are provided in Appendix B.

The untreated/blending water intake and conveyance would be the same as that described for
Alternative B, using the Joint Use Manifold and Pueblo Dam North River Outlet Works and the
Western Alignment and Central Alignment to the proposed Jimmy Camp Creek Reservoir.

Reusable return flows would be diverted using riverbank filtration similar to that described for
Alternative B, except that 38 Fountain Creek alluvial ground water wells, with a total pumping
capacity of 28.6 mgd, would be used Approximate locations of the two riverbank filtration
wellfields are shown in maps included in Appendix B. Approximately 10 wells would be drilled
at the northern riverbank filtration wellfield site and approximately 28 wells would be drilled at
the southern riverbank filtration wellfield site. Collector pipes and a main pipeline would convey
reusable return flows to the proposed Williams Creek Reservoir for intermediate retention
storage. Capacity from the northern riverbank filtration wellfield pump station and pipeline
would be 7.5 mgd and capacity from the southern riverbank filtration wellfield pump station and
pipeline would be 21.1 mgd.

Reusable return flows would be conveyed from the riverbank filtration wells to intermediate
retention storage in the proposed Williams Creek Reservoir using collector pipes and a main
pipeline. Following one year of retention storage in the proposed Williams Creek Reservoir,
reusable return flows would be pumped from the proposed reservoir using 25.7 mgd capacity
pump stations and pipelines to AWT at the proposed Jimmy Camp Creek Water Treatment
Facility. The conveyance layout for Alternative C is shown in maps in Appendix B.
Untreated/blending water stored in the proposed Jimmy Camp Creek Reservoir terminal storage
facility would be treated using conventional water treatment including biologically active
filtration.
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Reuse Alternative C2

Alternative C2 would be similar to Alternative C with reuse treatment at the outlet of surface
retention storage and subsequent conveyance from surface retention storage to a connection with
the untreated/blending water pipeline. Treated reusable return flows would be blended with
untreated/blending water from Pueblo Reservoir and stored in terminal storage. Blended water
would then be treated using conventional water treatment including biologically active filtration.
A schematic showing Alternative C2 components is provided in Figure 10. Maps showing
approximate locations of the components of the reuse alternatives are provided in Appendix B.

The untreated/blending water intake would be the same as that described for Alternative B, the
Joint Use Manifold and Pueblo Dam North River Outlet Works, with a capacity of 56.6 mgd.
The untreated/blending water conveyance would be the same as that described for Alternative A2,
with 56.6 mgd capacity pump stations and pipelines that follow the proposed Western and Central
Alignments.

Diversion of reusable return flows using riverbank filtration wells would be the same as that
described for Alternative C, using 38 riverbank filtration wells and conveyance of reusable return
flows to surface retention storage in the proposed Williams Creek Reservoir.

Retention storage in the proposed Williams Creek Reservoir for an average retention time of one
year would be the same as that for Alternative C. The difference between Alternative C and C2 is
that reusable return flows would be treated using AWT and RO located near the proposed
Williams Creek Reservoir for Alternative C2.

A short gravity fed pipeline would convey reusable return flows from the retention storage to
AWT near the proposed Williams Creek Reservoir. Following AWT, discussed in detail in
Section 5.3.4, treated reusable return flows would be combined with untreated/blending water
from Pueblo Reservoir in a 78 mgd capacity connecting wet well at the proposed Williams Creek
Pump Station. The combined treated reusable return flows and untreated/blending water would
then be conveyed to terminal storage in the proposed Jimmy Camp Creek Reservoir using two
pump stations and the proposed Central Alignment pipeline. Combined treated reusable return
flows and untreated/blending water stored in the proposed Jimmy Camp Creek Reservoir would
then be treated using conventional water treatment including biologically active filtration at the
proposed Jimmy Camp Creek Water Treatment Facility. The conveyance layout for Alternative
C2 is shown in maps in Appendix B.

32



Reuse Alternative C2
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5.3.4 Water Treatment

A conventional water treatment facility would be located adjacent to the proposed Jimmy Camp
Creek Reservoir. AWT for reuse water would be collocated with conventional water treatment at
the proposed Jimmy Camp Creek Reservoir terminal storage (Alternatives B and C), located at
the reusable return flows diversion (Alternative A), or at the outlet of retention storage
(Alternatives A2, B2, and C2). Total facility capacities would be 50 mgd initially and expanded
to 109 mgd at 2046 demands, using the schedule of treatment plant capacity increases used for
the Proposed Action. Ratios of 2:3 for maximum day capacity/average day capacity and 2:2 for
average day capacity/minimum day capacity, based on water treatment preliminary design data
(CH2M HILL 2005b), were used to determine water treatment facility capacities. Daily
capacities for the RO brine (a treatment wastestream) mechanical evaporators are summarized in
Appendix C. Capacities for treatment facilities for each of the reuse alternatives are also
summarized in Appendix C. Water treatment facility capacities are based on the maximum daily
flow through the water treatment facility, which are larger than average annual deliveries to the
treatment facility. Reuse alternative components were sized with the goals of achieving about 50
percent of the total annual average SDS supply from reusable return flow, and preventing the
maximum average annual SDS supply from reuse from exceeding 50 percent.

Reuse alternatives comprise the following treatment components for the AWT of the reusable
return flows:

e An RO facility with mechanical brine evaporation for treatment of Fountain Creek reusable
return flows with similar location and design that were assumed for the original SDS No
Action Alternative (CH2M HILL 2005a). The only differences between the RO facility
designed for the original No Action Alternative and the RO facility for reuse Alternative A is
that a 5 percent loss to brine was assumed for the reuse Alternative A (compared to a less
conservative 3 percent loss assumed in the original No Action Alternative). This increased
loss to brine would result in an associated increase in required RO facility capacity.

e A reuse treatment (RO and AWT) and conventional water treatment facility collocated with
proposed Jimmy Camp Creek Reservoir terminal storage (Alternatives B and C), or located at
the retention storage outlet (Alternatives B2 and C2). A schematic showing water treatment
processes for this treatment facility is shown in Figure 11. The primary conventional water
treatment processes would include rapid mix, flocculation, clarification (using enhanced
coagulation for disinfection byproducts (DBP) precursor removal), intermediate ozonation,
and biologically active filtration. All reusable return flows would be treated using the
following pretreatment processes: rapid mix, flocculation, clarification (using enhanced
coagulation for DBP precursor and other organics removal), and microfiltration (MF).
Following the reusable return flows pre-treatment processes, reuse water would be split to
two different finishing treatment process trains. Finishing treatment for a portion of the
reusable return flows would use RO, with RO brine being evaporated using mechanical
evaporators. Finishing treatment for the remainder of the reusable return flows would use
advanced oxidation (incorporating ultraviolet light irradiation with hydrogen peroxide
addition) followed by granular activated carbon (GAC) adsorption.
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e Mechanical evaporation of the brine waste stream associated with RO was chosen for all of
the reuse alternatives because it was determined to be more logistically and economically
efficient than solar evaporation. Table C-2 of Appendix C details the expected ranges of
brine production for the reuse alternatives. Solar evaporation of these large quantities of
brine would be difficult, due to the large area of solar evaporation ponds required.
Mechanical brine evaporation was assumed for reuse alternatives, as it was for the previous
No Action Alternative and for Alternative 6 described in Section 3.0. Consistent with the
original No Action Alternative, dry salt residual would be disposed of at the Clear Spring
Ranch Disposal Facility (CH2M HILL 2005a).

e Solar evaporation of the brine waste stream from the RO process was not considered for the
RO treatment facility in any of the reuse alternatives because of the large land area needed for
solar evaporation ponds. There would be a high rate of brine production in the reuse
alternatives as shown in Appendix C. Solar evaporation of the large quantity of brine would
be logistically and economically challenging because obtaining the large land area that would
be needed for the associated solar evaporation ponds would be improbable and expensive.
Mechanical brine evaporation would be a power intensive process, but more logistically and
economically efficient than solar evaporation.

5.3.5 Treated Water Conveyance

Treated water would be conveyed to Colorado Springs and Security using the pipeline alignments
and capacities defined previously by CH2M HILL (2005¢) for the Proposed Action. However, a
post-treatment blending wet well would be needed for reuse alternatives with RO and AWT at the
proposed Jimmy Camp Creek Water Treatment Facility (Alternatives B and C). The wet well and
associated treated water conveyance would have a peak day capacity of 50 mgd initially (25 mgd
from treated reuse water plus 25 mgd conventionally treated blending water) and 109 mgd at
2046 demands (25 mgd from treated reuse water plus 84 mgd from conventionally treated
blending water). Because Security would receive treated water through an interconnection with a
portion of Colorado Springs’ existing water distribution system that would not receive reuse
water (“Lowline Zone”), Security also would not receive reuse water.

Water deliveries would be made to Fountain through the same FVA connection and
administrative trade with Colorado Springs as proposed in the Action Alternatives.

5.4 Reuse Alternatives Screening Methods

The SDS alternatives development process originally described in the Alternatives Analysis
report (Reclamation 2006a) was used to determine whether a potable reuse alternative would be
evaluated in detail in the Draft EIS. The alternative evaluation was conducted at four levels of
screening and evaluation using National Environmental Policy Act (NEPA) regulations and
404(b)(1) Guidelines to determine whether any additional alternatives should be analyzed in
detail in the Draft EIS. NEPA regulations and 404(b)(1) guidelines were described in detail in
Section 2.2 of the Alternatives Analysis report (Reclamation 2006a). The five steps used in the
screening process were significant issues screening, environmental characteristics screening,
reuse treatment effectiveness screening, purpose and need and cost screening, and scoping issues
screening.

5.4.1 Significant Issues Screening Methods

The first step of the screening process was to determine whether component options within any of
the reuse alternatives had any significant issues (i.e., logistical, technical, or environmental
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issues). Logistical issues included legal, institutional, and practicality constraints such as
assuring compliance with applicable laws, siting outside protected or restricted areas and
interstate highways, and available capacities of existing facilities. Technical issues included a
preference for using existing technologies and ensuring constructability and stability (e.g., the
supply to the Participants’ water supply system should have a blending ratio of reuse water to a
non-reuse supply that would not exceed 50 percent). Environmental issues also were considered,
such as attempting to minimize use of sites with substantial effects on waters of the United States.

5.4.2 General Environmental Characteristics Screening Methods

The second step of the screening process was to screen the remaining options using a set of
indicators reflecting general environmental characteristics (e.g., land surface disturbance type,
size, and magnitude). Environmental characteristics considered were surface area of disturbance,
wetland disturbance, evaporation losses, and water quality associated with each of the component
options.

5.4.3 Reuse Treatment Effectiveness

Each alternative was evaluated regarding its effectiveness in providing treated water protective of
the health of Colorado Springs’ customers. Reuse treatment effectiveness is a new screening
criterion that was not used to evaluate the original SDS EIS alternatives in the Alternatives
Analysis report (Reclamation 2006a). The criterion is unique to the reuse alternatives because of
potential contaminants of concern associated with potable use of reusable return flows, which are
part of all of the reuse alternatives. The criterion was used to evaluate the level of public health
protection from potential contaminants in reusable return flows. A qualitative assessment of the
relative performance of the environmental barriers and treatment processes was done for each
reuse alternative and was based on professional judgment and published information.

Several factors derived from NRC (1998) were used to evaluate treatment effectiveness:

e The number of barriers between the treated wastewater discharge point and the drinking
water treatment distribution points (e.g., water treatment facility and reclaimed water
retention storage).

e Avoidance of “short-circuiting” in retention storage (i.e., reclaimed water taking a shorter
path through retention storage and not thoroughly mixing with water in the barrier as a result
of temperature and density differences in retention storage). This can occur in surface water
retention where the outlet is not placed at an appropriate depth or location, reducing the
positive treatment effect of the environmental barrier.

e Length of lag time between the wastewater discharge point and the introduction of the
reclaimed water into the potable reuse system.

e Natural barrier treatment effects (e.g., the natural contaminant reduction that occurs in
subsurface aquifers as a result of filtration through the aquifer soil material).

o Advanced water treatment processes that would adequately address potentially harmful
contaminants in reusable return flows.

5.4.4 Purpose and Need and Cost Screening Methods

The fourth step in the screening process was to screen the reuse alternatives using criteria based
on the project Purpose and Need (Reclamation 2005) and cost. The following Purpose and Need
criteria were used in the screening process:
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e The reuse alternative should use developed and undeveloped water supplies to meet most or
all projected future demands through 2046. This criterion was measured by comparing the
firm yield for each reuse alternative with the SDS project yield described in the Purpose and
Need statement of 38,000 ac-ft for Colorado Springs, 2,500 ac-ft for Fountain, and 1,400 ac-ft
for Security (Reclamation 2005). Additionally, SMAPD under 2046 Planning Forecast
demands of 48,000 ac-ft for Colorado Springs, 2,500 ac-ft for Fountain, and 1,400 ac-ft for
Security were used.

o The reuse alternative should develop additional water storage, delivery, and treatment
capacity to provide system redundancy for Colorado Springs’ water rights delivered from the
Arkansas River. This criterion was met if the reuse alternatives provided additional
redundancy as prescribed in the Purpose and Need (Reclamation 2005). As a quantitative
comparison, the redundancy capacity of the reuse alternatives was compared to 20 mgd of
redundant delivery capacity that would be provided by the Proposed Action under the 2046
Planning Forecast demands.

e The reuse alternative should perfect and deliver the Participants’ existing Arkansas River
Basin water rights. This criterion was met if the reuse alternatives delivered existing
Arkansas River Basin water rights as described in the Purpose and Need (Reclamation 2005).

Capital and O&M costs were evaluated for each reuse alternative. Capital and 50-year O&M
costs were developed using the same methods that were used for the cost estimate of the original
No Action Alternative and preliminary Action Alternatives (CH2M HILL 2005a, 2005c) to
provide a consistent comparison with costs from the Alternatives Analysis report (Reclamation
2006a). Cost estimates of the reuse alternatives are in Appendix B.

The total cost of delivering untreated water was compared to the same cost criteria used for the
original alternatives. For potentially viable alternatives, the upper limit on cost for firm yield was
about $25,000 per ac-ft, and the upper limit on cost for SMAPD under 2046 Planning Forecast
demands was about $21,000 per ac-ft. Cost estimates in the Alternatives Analysis report
(Reclamation 2006a) and the upper cost limits described in the previous sentence were based on
2005 U.S. dollars. Consequently, cost estimates of the reuse alternatives are also provided in
2005 U.S. dollars to provide a consistent means of comparison. The upper cost limit values
represent a measure of cost reasonableness and proponent willingness to pay for water supply
projects in the same geographical region as the proposed SDS project. This criterion was limited
to costs associated with delivery of untreated water that requires only conventional water
treatment prior to potable use. However, all of the reuse alternatives would require AWT and as
a result, AWT costs were included in the untreated water delivery cost. Costs for conventional
water treatment and transmission of treated water were excluded from comparisons to the
screening criterion. The costs for each component also include the costs for associated land
acquisition, easement acquisition, and power, where applicable.

Alternatives with costs that exceeded either of the upper limits were considered substantially
greater than costs normally associated with a water supply project and were not carried forward
for detailed analysis in the Draft EIS. Reasons for retention of selected alternatives that exceed
the upper limits were presented in the Alternatives Analysis report (Reclamation 2006a). Table 6
provides a description of the purpose and need and cost screening criteria.
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Table 6. Alternatives

Screening Criteria.

Screening
Category

Criterion Description

Rationale/Basis for Screening
Criterion

Purpose and Need Criteria

Use developed and
undeveloped water
supplies to meet
most or all projected
future demands
through 2046

Must deliver additional firm and
SMAPD under 2046 Planning
Forecast demands that are
similar to or higher than those of
the proposed action.

To be retained, minimum firm and
SMAPD under 2046 Planning
Forecast demands should be at
least comparable to those of the
Proposed Action (41,900 ac-ft firm
and 52,000 ac-ft SMAPD under
2046 Planning Forecast demands).

Yield was estimated based on
hydrologic modeling (Appendix A)
using the water rights identified in
the purpose and need (Reclamation
2005).

Develop additional
water storage,
delivery, and
treatment capacity to
provide system
redundancy

Must provide redundancy for
Participants’ existing Arkansas
River Basin untreated water
delivery systems, local terminal
storage facilities, and water
treatment and distribution
systems.

To be retained, an alternative must
be capable of supplying untreated
water from the Arkansas River
Basin via a new and separate water
delivery system and provide
additional local terminal storage and
water treatment and distribution
capacity (Reclamation 2005).

Perfect and deliver
the Participants’
existing Arkansas
River Basin water
rights

Must use the Project Participants’
existing Arkansas River Basin
water rights.

To be retained, an alternative must
use the Participants’ existing
Arkansas River Basin water rights to
make deliveries by the 2012 need
date (Reclamation 2005).

Project Cost Criterion

Present value of
capital and O&M
costs for delivery of
water requiring only
conventional
treatment

Must meet purpose and need at
a reasonable cost.

To be retained, an alternative must
not exceed $25,000 per ac-ft of firm
yield or $21,000 per ac-ft of SMAPD
under 2046 Planning Forecast
demands.

5.4.5 Scoping Themes Screening Methods

Finally, each reuse alternative was screened against the major categories of scoping issues
summarized in the SDS EIS Public Scoping Report (MWH 2004) and used to retain Alternatives
3 through 5 developed in the Alternatives Analysis report (Reclamation 2006a). Alternatives 3
through 5 were each designed to address one or more of the major scoping issues, as described in
the bullet list below. Each reuse alternative was evaluated against each of the scoping issues
listed below, and it was determined whether the reuse alternatives would address any of the
scoping issues more proficiently than the alternative conceived to address the specific scoping
issue. Any reuse alternative that passed the Purpose and Need and Cost Screening criteria, and
was deemed to fulfill the scoping issues criteria more effectively than the alternative previously
chosen to address the scoping issue, would replace the previous alternative chosen to fulfill the

scoping issue.
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e Minimized Wetland Acres Disturbed — This alternative may minimize the permanent effect
on wetlands. It would minimize the discharge of dredged or fill material to wetlands. This
alternative also would minimize effects on wetland-dependent wildlife, aquatic life, and
recreation. Alternative 3 was developed to address this scoping issue (Reclamation 2006a).

e Highest Minimum Flow in the Arkansas River through Pueblo — This alternative may
minimize the hydrologic effect on the Arkansas River between Pueblo Dam and Fountain
Creek. The concerns identified during scoping are associated with minimum flows through
Pueblo for recreational uses. This alternative would provide the highest minimum flows at
the Arkansas River above Pueblo gage (i.e., downstream of Pueblo Reservoir). Alternative 4
was developed to address this scoping issue (Reclamation 2006a).

e Minimized Geomorphic and Water Quality Effect on Fountain Creek — This alternative
would minimize effects on channel stability and water quality for Fountain Creek. An
alternative that would minimize the use of Fountain Creek and its tributaries for receiving and
conveying reusable return flows to the Arkansas River, and may minimize contact with
marine shale at terminal and return flow storage sites, may be anticipated to have the least
effect on Fountain Creek. Alternative 5 was developed to address this scoping issue
(Reclamation 2006a).

e Minimized Water Quality Effect on the Lower Arkansas River — This alternative may
minimize effects on water quality in the Lower Arkansas River. Quality of water available
for existing agricultural and municipal uses on the Arkansas River downstream of the
Fountain Creek confluence was identified as a significant issue during scoping. An
alternative that may minimize future average annual salinity at the Arkansas River at the
Avondale gage would meet the objective of this theme. Alternative 4 was developed to
address this scoping issue (Reclamation 2006a).

e Minimized Surface Acres Disturbed — This alternative may minimize surface disturbance by
project components. Effects on wildlife habitat and land use were identified as significant
issues during scoping. An alternative that may minimize the amount of surface disturbance
for project facilities would meet the objective of this theme. Alternative 3 was developed to
address this theme.

5.5 Reuse Alternatives Screening Results

Screening results are discussed in this section for components that are new to the reuse
alternatives for significant issues, environmental issues, purpose and need and cost screening, and
scoping issues. Screening results are not discussed herein for components that were screened in
the Alternatives Analysis report (Reclamation 2006a).

5.5.1 Significant Issues Screening Results

No logistical or technical issues were identified for the new components and options considered
for the reuse alternatives described in Section 5.3.3.

5.5.2 Environmental Characteristics Screening

Environmental characteristics screening was used for the reuse alternatives’ components and
options to determine the reusable return flows retention storage reservoir site with the least
environmental effect. Other storage locations (e.g., terminal storage in proposed Jimmy Camp
Creek Reservoir and regulating storage in Pueblo Reservoir), pipeline alignments, etc., were
screened in the Alternatives Analysis report (Reclamation 2006a) and results are not duplicated.
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As described in Section 5.3, reusable return flows retention storage locations include the
proposed Williams Creek Reservoir site, the proposed Upper Williams Creek Reservoir site
previously described in the Alternatives Analysis report (Reclamation 2006a), and the potential
Jimmy Camp Creek ASR site. The Upper Williams Creek Reservoir site was previously
evaluated for terminal storage with an active capacity of 28,000 ac-ft in the Alternatives Analysis
report. The same site was evaluated for 25,000 ac-ft of retention storage for this Alternatives
Analysis Addendum. As a result, the footprint and cost described within this addendum would be
slightly less than that described in the Alternatives Analysis report. Environmental issues for the
reservoir sites and the ASR site include the area of wetlands that would be inundated at the sites,
and the effect on water quality associated with the geologic formations at the sites (i.e., presence
of Cretaceous marine shale such as the Pierre Shale).

The area of wetlands at the surface reservoir reusable return flows storage locations is 16 acres at
the proposed Williams Creek Reservoir site and none at the proposed Upper Williams Creek
Reservoir site. The 16 acres of wetlands at the proposed Williams Creek Reservoir site are non-
jurisdictional wetlands. The estimated cost of constructing the proposed Williams Creek
Reservoir was $90 million, and $338 million for the proposed Upper Williams Creek Reservoir
(CH2M HILL 2005c). The proposed Williams Creek Reservoir was chosen over the proposed
Upper Williams Creek Reservoir because of the minor differences in environmental screening
results and substantially higher costs of constructing the proposed Upper Williams Creek
Reservoir. The rationale of maintaining cost efficiency of the reuse alternatives’ components was
described in the reuse alternatives’ development criteria described in Section 5.3.1.

About 3 acres of wetlands are within the proposed ASR boundary shown in maps included in
Appendix B (CDOW 2007). However, disturbance to the 3 acres of wetlands would be limited to
temporary disturbance during construction. The proposed infiltration ponds at the ASR site
would be the only permanent surficial disturbance at the ASR site. There would be no permanent
effect on wetlands at the ASR site because the infiltration ponds would not be located within the
3 acres of wetland.

Geology at the reusable return flows surface storage options locations could potentially affect
water quality in the reservoir and the quality of water passed beneath the dam via seepage to the
downstream alluvium. Both the proposed Williams Creek Reservoir and proposed Upper
Williams Creek Reservoir sites are located in a basin with a substantial area of Cretaceous marine
shale (i.e., Pierre Shale) exposed at ground surface. The proposed Williams Creek Reservoir site
is underlain entirely by Pierre Shale. The proposed Upper Williams Creek Reservoir site is
underlain partially by Pierre Shale and the downstream surficial formation is predominantly
Pierre Shale. Pierre Shale at the reservoir sites could have a negative effect on the water quality
of the reusable return flows because Cretaceous marine shales are a potential source of selenium
to water that comes in contact with these shales. The two potential reusable return flows surface
storage locations were considered relatively equal in environmental screening results associated
with this downstream seepage effect on water quality from contact with Cretaceous marine shale.
Effects on water quality within the reservoir as a result of underlying Cretaceous marine shale
could also have a less substantial effect on water quality as described in Appendix B of the
Alternatives Analysis report (Reclamation 2006a). Because both reservoir sites are partially
underlain by Pierre Shale, neither of the two reservoir sites was considered to have a substantial
effect associated with the underlying geology. Both reservoir sites are included in current EIS
alternatives and potential water quality effects will be examined in greater detail in the EIS.

Seepage from the ASR retention site to adjacent Jimmy Camp Creek alluvial material would not
be a concern because the associated low permeability slurry wall would minimize any seepage
from the facility. The water quality of the reusable return flows that would be stored in the ASR
retention facility could be affected by the geologic makeup of the Jimmy Camp Creek alluvial
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material. The Pierre Shale makes up a large portion of the Jimmy Camp Creek Basin surficial
material as described in Appendix B of the Alternatives Analysis report (Reclamation 2006a) and
some of the Jimmy Camp Creek alluvium is likely weathered Pierre Shale material. Reusable
return flows stored in geologic material partially composed of Pierre Shale material could leach
selenium from the alluvial material. It is possible that the water quality effects associated with
the leaching of selenium for the ASR scenario could be equal or slightly higher than for the
surficial retention storage sites as a result of a greater contact area for the ASR scenario.
However, any increase in effects associated with the ASR scenario would be difficult to quantify,
and as a result, the effect on water quality within the ASR facility was assumed to be similar to
the effect on water quality at the two surficial retention storage sites described in the previous
paragraph.

Environmental characteristics screening results for the reusable return flows surface storage
options are summarized in Table 7. As described in the preceding paragraphs, neither of the two
options presents a substantial environmental screening benefit over the other option. As
described above, the proposed Williams Creek Reservoir was chosen over the Upper Williams
Creek Reservoir for the surface retention storage component because of marginal differences in
environmental screening results for the two reservoir sites and substantially higher costs
associated with the construction of the proposed Upper Williams Creek Reservoir. The decision
to consider the economical efficiency of the reuse alternatives’ components was described in
Section 5.3.1.

Table 7. Environmental Characteristics Screening for Reuse Alternative Storage Retention
Options.

Total Area of
Total Area Wetlands
Disturbed Disturbed Marine Shale Inundated ' | EMPankment
(Including (Based on Volume
Option Dam) ' Aerial Photo
Interpretation) *

Downstream | Million
Acres| %2 | Acres % |Acres| % Surficial cubic | %
Geology yards
Williams Creek | 4 571 1009, 16| 100%| 866/ 1009%|Viodem 4.1 100%
Reservoir Alluvium
Upper Williams .
Creek 729|  69% of 0% 110 13% E'e"e 3“'?"6’ 12.7| 310%
Reservoir pper Unit
Jimmy Camp 4 o 4 o 5 o, IModern
Creek ASR Site| 19| 2% 3 21%| 0% 0% Ajuvium N/A| - N/A

Based on normal pool elevation (Reclamation 2006a).

Percentages are based on comparison to the proposed action (Reclamation 2006a).

Based on estimated Probable Maximum Flood pool elevation (CH2M HILL 2005d).

Total area of disturbance is based on the area of the ASR infiltration basins only or the area of
permanent disturbance.

Although the Jimmy Camp Creek ASR option would not involve storage that would inundate marine
shale on the ground surface, the alluvial material at the ASR location is likely at least partially composed
of weathered marine shale. As a result, there would be a potential water quality effect associated with
leaching of selenium and total dissolved solids for the ASR option that would be similar to that of the
two surficial reservoir storage options.

BAWON
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The mechanical evaporation of the RO brine waste stream described in Section 5.3.4 would be an
energy intensive process. As a result, the energy demand for the RO treatment process for each
of the reuse alternatives may be considered to be an environmental issue. The reuse alternatives
with the highest RO to AWT treatment capacity ratios (Alternative A and Alternative A2) would
pose the largest environmental issue due to the associated high energy demand. However, the RO
treatment process was not removed from the reuse alternatives because of the high level of health
protection that would be inherent with the energy demanding RO treatment process. Also, the
environmental impacts associated with the energy intensive processes of RO treatment were not
quantified because they were not used as a screening criterion to eliminate any of the proposed
alternatives.

5.5.3 Reuse Treatment Effectiveness

As described in Section 5.4.3, the reuse alternatives were screened for treatment effectiveness by
evaluating the number of barriers between the wastewater discharge point and the Colorado
Springs water distribution system, the potential of retention storage “short-circuiting,” the lag
time between reusable return flows diversion from Fountain Creek and the introduction of
reclaimed water to Colorado Springs’ potable distribution system, the presence of natural barrier
treatment, and advanced water treatment processes that would result in a level of water quality
that would be protective of human health.

The number of barriers for each of the reuse alternatives was calculated as the number of barriers
between the wastewater discharge point and the Colorado Springs treated water distribution
points. Barriers considered were mixing in Fountain Creek prior to diversion of reusable return
flows, riverbank filtration wells, ASR retention storage, surface reservoir retention storage, AWT,
terminal storage, conventional water treatment, and post-conventional water treatment mixing
facilities. A summary of barriers for the reuse alternatives in provided in Table 8.

Table 8. Reuse Alternatives Barriers.

Barrier Reuse Alternative

A A2 B B2 C C2
Fountain Creek Mixing X X X X X X
Riverbank Filtration Wells X X X X
RO and/or AWT X X X X X X
Surface Reservoir Retention Storage X X X X
ASR Retention Storage X X
Pre-treatment Blending X X X X
Conventional Water Treatment X X X X
Post-treatment Blending X X
Total Number of Barriers 5 5 5 6 5 6

Reuse Alternatives A, A2, B, and C would have five barriers, and Reuse Alternatives B2 and C2
would have six barriers. One additional barrier would provide Reuse Alternatives B2 and C2 a
slight treatment effectiveness advantage and the potential to provide further protection of public
health.

“Short-circuiting” of the reusable return flows could occur for reuse alternatives that would use
surface storage for reusable return flows retention storage (NRC 1998). “Short-circuiting” is
possible in surface storage reservoirs because of temperature and density stratification in surface
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water bodies. Inadequate mixing and retention time in surface reservoirs could result if “short-
circuiting” occurred. Although “short-circuiting” could also occur in ASR systems if recharge
areas and extraction wells are not properly located with respect to local geologic conditions, the
potential for “short-circuiting” is less in these systems than in surface reservoirs. Reuse
Alternatives B and B2 would have a slight treatment effectiveness advantage over Reuse
Alternatives A, A2, C and C2 because of the potential for “short-circuiting.”

The average length of time between the wastewater discharge and the introduction of the reusable
return flows to the potable water distribution system was considered for each reuse alternative.
There would be a longer average lag time for Reuse Alternatives A, A2, C, and C2 (about 12
months) than for Reuse Alternatives B and B2 (about 3 months), providing a slight treatment
effectiveness advantage for Reuse Alternatives A, A2, C, and C2. Although Reuse Alternatives B
and B2 would have shorter lag times, pilot tests show that ASR retention storage systems have
the capacity to achieve substantial reduction of contaminant concentrations in two months
(Binney 2006), while surface reservoir retention storage requires six to twelve months of
retention storage (NRC 1998). As a result, the effective treatment may not be substantially
different for the six reuse alternatives.

Natural barrier treatment effects would primarily occur for the reuse alternatives that involve
filtration through ground water aquifers. Although natural breakdown of contaminants may also
occur in surface storage reservoirs, natural contaminant reduction has been shown to be more
effective and consistent in ASR systems (Binney 2006; NRC 1998). Reuse Alternatives B and
B2 would have the highest natural barrier treatment effectiveness with two natural barrier
treatment systems (riverbank filtration wells and ASR retention storage), and Reuse Alternatives
C and C2 would have a moderate natural barrier treatment effectiveness with one natural barrier
treatment system (riverbank filtration wells).

The combination of AWT and conventional water treatment processes for the reuse alternatives
described in Section 5.3.4 would provide a similar level of treated water quality for each of the
alternatives. However, the reuse alternatives with RO treatment for reuse water (Reuse
Alternatives A and A2) may be slightly more effective, in general terms, because RO treatment is
a more proven technology that acts as a complete barrier against almost all dissolved substances.
The RO process has been shown to be an effective barrier for the removal of viruses, protozoa,
and microbial pathogens (NRC 1998) and is a simpler treatment approach (from an operations
perspective) than the split-stream combination of RO and AWT for reclaimed water associated
with the other reuse alternatives. Although Reuse Alternatives A and A2 may provide a slightly
higher level of treatment process effectiveness than the other reuse alternatives, all of the
alternatives would likely be adequately protective of public health. Table 9 summarizes the reuse
treatment effectiveness criteria described above.

No single reuse alternative consistently ranked highest for all treatment effectiveness criteria.
Reuse Alternative B2 would likely have the highest reuse treatment effectiveness of the six
alternatives considered because of the highest number of barriers, greatest potential for natural
treatment processes, and lack of potential for retention storage short-circuiting. Because of their
dependence on treated wastewater, all reuse alternatives would be considered less desirable from
a standpoint of public health protection than alternatives that minimize or do not rely on potable
use of treated wastewater. Accordingly, NRC (1998) determined that “... indirect potable reuse
is an option of last resort. It should be adopted only if other measures—including other water
sources, non-potable reuse, and water conservation—have been evaluated and rejected as
technically or economically infeasible.”
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Table 9. Reuse Treatment Effectiveness Summary.

Retention Number of Water
Approximate Natural Treatment
Reuse Number of Storage - .
. . S Lag Time Barrier Processes
Alternative Barriers Short-circuit .
. (Months) Treatment | Effective-
Potential
Processes ness
A 5 Y 12 0 Highest
A2 5 Y 12 0 Highest
B 5 N 3 2 High
B2 6 N 3 2 High
C 5 Y 12 1 High
C2 6 Y 12 1 High

5.5.4 Purpose and Need and Cost Screening

The components and options described in Section 5.3.3 and previously described in the
Alternatives Analysis report (Reclamation 2006a) were organized to assemble the six reuse
alternatives described in Section 5.3.3. Each of the six alternatives were then brought through
purpose and need and cost screening.

The first purpose and need criterion used to evaluate the reuse alternatives was whether the
alternatives would meet most or all projected future demands through 2046. Firm yield of each
of the reuse alternatives needed to be at least 38,000 ac-ft for Colorado Springs, 2,500 ac-ft for
Fountain, and 1,400 ac-ft for Security as defined in the Purpose and Need statement (Reclamation
2005). SMAPD under 2046 Planning Forecast demands for each of the reuse alternative needed
to be 48,000 ac-ft for Colorado Springs, 2,500 ac-ft for Fountain, and 1,500 ac-ft for Security as
defined in the Purpose and Need statement (Reclamation 2005). Firm yield and SMAPD under
2046 Planning Forecast demands for the Proposed Action and each of the reuse alternatives are
summarized in Table 10. Each of the reuse alternatives would provide firm yield and SMAPD
under 2046 Planning Forecast demands equal to or greater than that defined in the Purpose and
Need statement.

Table 10. Purpose and Need Yield and Deliveries Summary.

Firm Yield S_IVIAPD Under 2046
Alternative 1 Planning Forecast Demands

(ac-ftlyr) (ac-ftiyr) !

Proposed Action 41,900 52,000

Reuse Alternative A 42,800 50,300

Reuse Alternative A2 42,800 50,400

Reuse Alternative B 42,700 49,300

Reuse Alternative B2 42,700 49,600

Reuse Alternative C 42,900 51,600

Reuse Alternative C2 43,900 51,700

' Yield and SMAPD include Colorado Springs, Fountain, and Security deliveries. Note that the Proposed

Action yields shown in this table are different than those provided in Appendix A, which only include
yield for Colorado Springs.
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The second purpose and need criterion was to determine whether the reuse alternatives would
develop water storage, delivery, and treatment capacity for redundancy. This criterion was met if
the reuse alternative would provide additional redundancy capacity as stated in the Purpose and
Need Statement (i.e., redundancy for an Arkansas River delivery system, terminal storage
capacity, and water treatment and distribution capacity near the locations of anticipated future
need). Each of the reuse alternatives would provide redundancy for terminal storage capacity and
water treatment and distribution capacity near the location of future need.

To quantify the redundancy capacity of the delivery system, the redundancy capacity of the reuse
alternatives was compared to that of the Proposed Action. Redundancy was calculated as the
average annual extra capacity in the SDS pipeline from Pueblo Reservoir to terminal storage (i.e.,
the difference between the capacity of the pipeline and the rate of flow of SDS water through the
pipeline). The resulting redundancy would be the potential capacity available for Colorado
Springs’ Arkansas River water rights not associated with the SDS (e.g., Homestake water in the
event of downtime in the Homestake Pipeline or Otero Pump Station).

As described in Section 5.3.1, the reuse alternatives blending water pipeline was sized with a goal
of each reuse alternative providing approximately the same redundancy as the Proposed Action.
However, depending on the simulated SDS deliveries for each alternative, redundancy could be
slightly greater than or less than the Proposed Action redundancy. An example plot depicting the
concept of redundancy is shown for reuse Alternative A in Figure 12. A summary of the
calculated Arkansas River delivery capacity for the Proposed Action and each reuse alternative is
provided in Table 11.
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Figure 12. Redundancy for Reuse Alternative A.
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Table 11. Redundancy Data for 2046 Conditions.

. Redundancy ! Redundancy
Alternative (% of Proposed Action

(mgd) Redundancy)
Proposed Action 17.6 100%
Reuse Alternative A 15.9 90%
Reuse Alternative A2 15.8 90%
Reuse Alternative B 18.0 102%
Reuse Alternative B2 16.5 94%
Reuse Alternative C 16.7 95%
Reuse Alternative C2 16.4 93%

! Redundancy data were calculated using SMAPD under 2046 Planning Forecast demands.

Each of the reuse alternatives would provide redundancy for delivery, terminal storage, and water
treatment and distribution as stated in the Purpose and Need. Average annual redundancy for the
reuse alternatives was 90 to 102 percent of the Proposed Action redundancy. Each of the reuse
alternatives passed the redundancy criterion.

The final purpose and need criterion was to use the Participants’ existing Arkansas River Basin
water rights. This criterion was met if the reuse alternatives delivered existing Arkansas River
Basin water rights as described in the Purpose and Need (Reclamation 2005). Each of the reuse
alternatives would deliver existing Arkansas River Basin water rights as described in the Purpose
and Need, and as a result the reuse alternatives pass this screening criterion.

Approximate costs for each of the reuse alternatives components described in Section 5.3 were
developed by CH2M HILL (Appendix B) and reviewed by Reclamation prior to use in this
Addendum. Total costs for each of the reuse alternatives were determined by adding component
costs previously estimated for the Alternatives Analysis report (CH2M HILL 2005a) to cost
estimates for components unique to the reuse alternatives. Unit costs for the firm yield and the
SMAPD under 2046 Planning Forecast demands were subsequently calculated and are
summarized in Table 12. Detailed cost estimate information is provided in Appendix B.

Estimated capital and 50-year O&M costs are provided for the untreated water and return flow
components and for the RO/AWT water treatment components. This is the same method used in
the Alternatives Analysis report (Reclamation 2006a). Costs shown in Table 12 are limited to
those associated with delivery of untreated water that requires only conventional water treatment
prior to potable use. However, all of the reuse alternatives would require AWT and as a result
AWT costs were included in the untreated water delivery cost. Costs for conventional water
treatment and transmission of treated water were excluded from comparisons to the screening
criterion.

47




Table 12. Reuse Alternatives Water Delivery Costs.

Estimated Project Yield (ac-ft/yr) Estimated Capital and 50-year O&M Cost "
Altlfa ?::ﬁve Colorado Springs Fountain Security 2 Total Cost Unit Cost ($/ac-ft)
Firm | SMAPD® | Firm | SMAPD® | Firm | SMAPD? ($) Firm Yield ? SMAPD *°

A 39,000 46,400 2,400 2,400 1,400 1,500 | $2,384,230,990 $55,706 $47,400
A2 39,000 46,500 2,400 2,400 1,400 1,500 | $2,330,512,375 $54,451 $46,240
B 39,000 45,500 2,400 2,400 1,300 1,400 | $2,621,758,857 $61,400 $53,180
B2 39,000 45,800 2,400 2,400 1,300 1,400 | $2,511,388,806 $58,815 $50,633
C 39,000 47,600 2,500 2,500 1,400 1,500 | $2,451,057,769 $57,134 $47,501
C2 40,000 47,700 2,500 2,500 1,400 1,500 | $2,200,013,980 $50,114 $42,553

Source: Appendix B, CH2M HILL (2005c; 2007d). Costs include untreated water, advanced water treatment, and return flow components only. Conventional
water treatment costs are not included.

Yields for Fountain and Security were calculated based on methods described in Appendix E of the Alternatives Analysis report (Reclamation 2006a)
describing yield analysis for the preliminary SDS alternatives.

Cost screening criterion states that firm yield unit cost should not be greater than $25,000 per ac-ft.
Cost screening criterion states that SMAPD under 2046 Planning Forecast Demands unit cost should not be greater than $21,000 per ac-ft.
SMAPD under 2046 Planning Forecast Demands (previously referred to as “Average Yield” in the Alternatives Analysis report) (Reclamation 2006a).
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Unit costs for each of the reuse alternatives exceed the cost criteria for firm yield ($25,000 per ac-
ft) and for SMAPD under 2046 Planning Forecast demands ($21,000 per ac-ft), indicating that
none of the reuse alternative pass the cost screening criteria. The cost estimates for the reuse
alternatives exceed the cost screening criteria by 2.0 to 2.5 times the firm yield criterion of
$25,000 per ac-ft and by 2.0 to 2.5 times the SMAPD under 2046 Planning Forecast demands
criterion of $21,000 per ac-ft. Alternatives 6 and 7 also exceeded the cost criteria, but were
retained for detailed analysis in the Draft EIS because the cost criteria were exceeded by a lesser
amount (i.e., up to 1.4 times the firm yield criterion and up to 1.2 times the SMAPD under 2046
Planning Forecast demands criterion) (Reclamation 2006a). The reuse alternatives failed the cost
screening criteria by a more substantial amount than Alternatives 6 and 7.

5.5.5 Scoping Issues Screening

Each reuse alternative was evaluated relative to the five environmental themes from scoping
described in Section 5.4.5 to determine whether the reuse alternatives would address an
environmental theme more effectively than the alternatives conceived in the Alternatives
Analysis report (Reclamation 2006a).

5.5.5.1 Minimized Wetland Acres Disturbed Theme

The first theme evaluated for the reuse alternatives was minimization of the area of permanent
wetland disturbance. The alternative conceived to address this theme would minimize the
discharge of dredged or fill material to wetlands. The alternative would also minimize effects on
wetland-dependent wildlife, aquatic life, and recreation.

Alternative 3 (the Wetland Alternative) from the Alternatives Analysis report was intended to
minimize the area of permanent wetland disturbance by using the proposed Upper Williams
Creek Reservoir site (about 0 acres of wetlands disturbed) in lieu of the proposed Jimmy Camp
Creek Reservoir site (about 8 acres of wetlands disturbed. Additionally, Alternative 3 would use
a return flow pipeline along Colorado 115 to the Arkansas River in lieu of a return flow reservoir,
reducing the area of disturbed wetlands associated with a return flow reservoir.

Each of the reuse alternatives with surface retention storage (Alternatives A, A2, C, and C2)
would use the proposed Williams Creek Reservoir site for retention storage and Jimmy Camp
Creek Reservoir for terminal storage, and the area of wetlands disturbed would be greater than
that for Alternative 3. The two reuse alternatives without surface retention storage (Alternatives
B and B2) would use the proposed Jimmy Camp Creek Reservoir for terminal storage and would
have a greater area of wetland disturbance than the Wetland Alternative as a result (i.e., about 8
acres).

The option of substituting the proposed Upper Williams Creek Reservoir for the proposed Jimmy
Camp Creek Reservoir for terminal storage in the reuse alternatives was considered but would not
be economically efficient. The approximate costs of constructing the proposed Jimmy Camp
Creek Reservoir would be $234 million and the approximate costs of constructing the proposed
Upper Williams Creek Reservoir would be $338 million (CH2M HILL 2005c). Maintaining the
cost efficiency of the reuse alternative was one of the development criteria for the reuse
alternatives, as discussed in Section 5.3.1. Due to the substantially higher costs of using the
proposed Upper Williams Creek Reservoir for terminal storage, the proposed Jimmy Camp Creek
Reservoir was used for terminal storage in all of the reuse alternatives. As a result the reuse
alternatives would not provide an advantage over Alternative 3 for this scoping theme.
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5.5.5.2 Highest Minimum Flow in the Arkansas River through Pueblo Theme

The second theme evaluated for the reuse alternatives was maintaining the highest minimum flow
in the Arkansas River through Pueblo. The alternative conceived to address this theme would
minimize the hydrologic effect on the Arkansas River between Pueblo Dam and Fountain Creek
and provide the highest minimum flows through Pueblo for recreational uses. Alternative 4 (the
Arkansas River Alternative) from the Alternatives Analysis report was intended to maximize
Arkansas River minimum flows through Pueblo by diverting Arkansas River water from
downstream of the City of Pueblo, thus maximizing flow through the city.

Each of the reuse alternatives would divert blending water upstream of the City of Pueblo from
Pueblo Reservoir as described in Section 5.3.3, thus reducing flows through the City of Pueblo
relative to Alternative 4. The option of using the Alternative 4 Arkansas River upstream of
confluence with Fountain Creek intake for the reuse alternatives was considered but would not be
economically efficient. Using the Alternative 4 intake would cost about $74.6 million (capital
plus O&M costs) more than the Pueblo Reservoir Joint Use Manifold and Pueblo Dam North
River Outlet Works intake, considering the costs of the intake and the costs of the extra pump
station associated with the Alternative 4 intake (CH2M HILL 2005¢).

Maintaining the cost efficiency of the reuse alternative was one of the development criteria for
the reuse alternatives, as discussed in Section 5.3.1. Due to the substantially higher costs of using
the Alternative 4 intake, the proposed Pueblo Reservoir Joint Use Manifold and Pueblo Dam
North River Outlet Works intake was used for all of the reuse alternatives. As a result, the reuse
alternatives would not provide a scoping issues advantage over Alternative 4.

5.5.5.3 Minimized Geomorphic and Water Quality Effect on Fountain Creek Theme

The third theme evaluated for the reuse alternatives was minimization of geomorphic and water
quality effects on Fountain Creek. The alternative conceived to address this theme would
minimize the use of Fountain Creek and its tributaries for receiving and conveying reusable return
flows to the Arkansas River and may minimize marine shale at terminal and return flow storage
sites. Alternative 5 (the Fountain Creek Alternative) from the Alternatives Analysis report
(Reclamation 2006a) was intended to minimize geomorphic and water quality effects on Fountain
Creek by conveying return flows from proposed Williams Creek Reservoir to the Arkansas River
downstream of Fountain Creek via a return flow pipeline.

The reuse alternatives would not provide a geomorphic and water quality effects advantage over
Alternative 5 because reusable return flows would not be diverted from Fountain Creek upstream
of the diversion point for Alternative 5. The alternative that would convey the least amount of
reusable return flows down Fountain Creek would likely result in the minimum geomorphic and
water quality effects on Fountain Creek. For Alternative 5, reusable return flows would be
diverted from Fountain Creek at the Chilcotte Ditch near the City of Fountain, which would be
equal to the reusable return flows diversion for Reuse Alternative A2 and upstream of the
reusable return flows diversion points for Reuse Alternatives A (Owen and Hall Ditch
downstream of the City of Fountain) and B, B2, C, and C2 (riverbank filtration wells located
downstream of the City of Fountain). As a result, the minimum distance of conveyance of
reusable return flows in Fountain Creek would occur for Alternative 5, which would result in the
least geomorphic and water quality effects on Fountain Creek. Additionally, the amount of return
flows diverted for the reuse alternatives would be less than that diverted in Alternative 5. Under
Alternative 5, up to 130 cfs of Colorado Springs’ reusable return flows would be removed from
Fountain Creek and conveyed from the proposed Williams Creek Reservoir to the Arkansas River
through a return flow pipeline for exchange to Pueblo Reservoir.
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Under the reuse alternatives, up to 46 cfs of Colorado Springs’ reusable return flows would be
diverted from Fountain Creek for reuse. The reusable return flows used to satisfy water rights
associated with the water diverted through the untreated/blending water pipeline from Pueblo
Reservoir would be conveyed to the Arkansas River using Fountain Creek. As a result of these
additional reusable return flows, there may be more geomorphic and water quality effects on
Fountain Creek for the reuse alternatives than for Alternative 5.

5.5.5.4 Minimized Water Quality Effect on the Lower Arkansas River Theme

The fourth theme evaluated for the reuse alternatives was minimization of water quality effects on
the lower Arkansas River. The alternative conceived to address this theme would minimize
future average annual salinity at the Arkansas River at Avondale stream gage. Alternative 4 (the
Downstream Intake Alternative) from the Alternatives Analysis report (Reclamation 2006b) was
intended to minimize water quality effects on the lower Arkansas River by using a terminal
storage location that avoids marine shale and the associated potential for selenium leaching, and
also by using a return flow pipeline to eliminate return flow storage and the associated contact
with selenium bearing Cretaceous marine shale.

All of the reuse alternatives would use the proposed Jimmy Camp Creek Reservoir (same as for
Alternative 4) for terminal storage and some of the alternatives would use proposed Williams
Creek Reservoir for surface storage. However, the reuse alternatives with the same storage
components as Alternative 4 (Reuse Alternatives B and B2) may provide an advantage for
salinity load (mass of salt per time) to the lower Arkansas River. Salinity in reusable return flows
conveyed to the Arkansas River would be equal for Alternative 4 and Reuse Alternatives B and
B2, but the reusable return flow rate would be less for Reuse Alternatives B and B2, thus
reducing the salinity load to the lower Arkansas River.

The average reduction in salinity load to the lower Arkansas River for the reuse alternatives
would be about 21,000 tons per year relative to the existing conditions, assuming average
Fountain Creek salinity of 600 mg/L (USGS 2006). The existing conditions salinity load at the
Arkansas River near Avondale stream gage is about 540,000 tons per year. The potential
reduction in salinity load of 21,000 tons per year associated with Reuse Alternatives B and B2
would result in an average annual 4 percent reduction in salinity load to the lower Arkansas
River. However, there are several uncertainties with the calculations used to approximate the
reduction in salinity load and the results are less than the accuracy of the calculations.
Consequently, the 4 percent reduction should be considered a coarse estimate for the potential
salinity reduction. As a result of the cost screening results discussed in Section 5.5.4 coupled
with the uncertainty in salinity load calculations, the reuse alternatives are not considered to
provide an Arkansas River water quality advantage over Alternative 4 that is cost effective or that
is reasonably certain to occur.

5.5.5.5 Minimized Surface Acres Disturbed Theme

The fifth theme evaluated for the reuse alternatives was minimization of the surface acres
disturbed. The alternative conceived to address this theme would minimize project components
surface disturbance and the associated effects on wildlife habitat and land use. Alternative 3 (the
Wetland Alternative) from the Alternatives Analysis report (Reclamation 2006b) was intended to
address this theme, with the minimum area of surficial disturbance (about 3,212 acres of total
disturbance). The reuse alternatives would result in a total area of surficial disturbance of
between 5,557 acres and 6,929 acres (data in Appendix B). The reuse alternatives would not
provide an advantage over Alternative 3 for surface acres disturbed.
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5.6 Reuse Alternative Evaluation Summary

Following changes to the original No Action Alternative, substantial indirect potable reuse was
not included in any of the SDS EIS alternatives. Consequently, Reclamation developed several
planned indirect potable reuse alternatives for Colorado Springs and put the alternatives through
the same screening process used to develop the SDS EIS alternatives currently being studied in
detail for the EIS. Identification of the current Alternative 6 as a reuse alternative was considered
but deemed inappropriate as a result of the relatively small amount of overall supply for the
alternative that would originate from Colorado Springs’ reusable return flows (i.e., about 16
percent of overall supply).

Six alternatives representing a range of conceptual reuse alternatives were developed using a
50/50 blend of Colorado Springs’ Fountain Creek reusable return flows and blending water from
Pueblo Reservoir. Each of the reuse alternatives would provide indirect potable reuse for
Colorado Springs only. The reuse alternatives would involve variations of ground water or
surface water retention storage for the reusable return flows, and also variations of water
treatment type and location as well as pre- or post-treatment blending with Arkansas River
untreated/blending water.

Because of their dependence on treated wastewater, all reuse alternatives would be considered
less desirable from a standpoint of public health protection than alternatives that minimize or do
not rely on potable use of treated wastewater. Accordingly, NRC (1998) determined that “...
indirect potable reuse is an option of last resort. It should be adopted only if other measures —
including other water sources, non-potable reuse, and water conservation — have been evaluated
and rejected as technically or economically infeasible.”

Each of the six reuse alternatives and their associated components was passed through the same
screening process used in the Alternatives Analysis report (Reclamation 2006a). Deficiencies
were identified for all of the reuse alternatives, primarily due to issues with purpose and need and
cost screening results. The reuse alternatives passed the purpose and need screening criteria (i.e.,
would provide water supplies to meet future demands through 2046, would provide system
redundancy for Colorado Springs’ Arkansas River water rights, and would deliver the
Participants’ existing Arkansas River water rights). The reuse alternatives did not pass the cost
screening criteria for firm yield or SMAPD under 2046 Planning Forecast demands (i.e., reuse
alternatives cost estimates were at least twice the cost criteria for firm yield and for SMAPD
under 2046 Planning Forecast demands). The reuse alternatives would not address the five main
environmental scoping themes more efficiently than the alternatives previously chosen to address
the themes, with the possible exception of the lower Arkansas River water quality scoping theme.
The reuse alternatives could potentially reduce the salinity load to the lower Arkansas River more
efficiently than the alternative previously chosen to address this scoping theme (Alternative 4, the
Arkansas River Alternative).

None of the reuse alternatives will be evaluated in detail for the SDS EIS for the following
reasons:

e Cost estimates for the reuse alternatives exceed SDS EIS cost criteria (i.e., 2.0 to 2.5 times
the firm yield unit cost criterion and 2.0 to 2.5 the SMAPD unit cost criterion under 2046
Planning Forecast demands). Cost estimates for Alternatives 6 and 7, which will be
evaluated in detail in the Draft EIS, also exceeded the cost criteria, but only by up to 1.4
times the firm yield criterion and 1.2 times the SMAPD under 2046 Planning Forecast
demands.

e None of the reuse alternatives would address the major scoping themes better than the
existing SDS EIS alternatives designed to address those themes, with the possible exception
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of reduced salinity load on the lower Arkansas River. However, because the calculated
potential reduction in salinity load is less than the inherent accuracies of the salinity load
calculations, the reuse alternatives were considered to not provide a substantial lower
Arkansas River water quality advantage over Alternative 5.

Because of their dependence on treated wastewater, all reuse alternatives would be
considered less desirable from a standpoint of public health protection than alternatives that
minimize or do not rely on substantial potable use of treated wastewater.
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6.0 Errata for Original Alternatives Analysis

1. Paragraph 1 of Section 3.1 Regulating Storage incorrectly reported that the City of
Fountain has requested 1,500 ac-ft of excess storage capacity in Pueblo Reservoir. Fountain has
actually requested 2,500 ac-ft of storage. This correction does not affect the conclusions of the
Alternatives Analysis.

2. Table 30 of the Alternatives Analysis (Reclamation 2006a) incorrectly reported the total
cost of Alternative 6 (the Downstream Intake Alternative) as $2,059,700,000. The total cost
should be $2,045,600,000, a reduction of $14.1 million. The difference in total cost is associated
with the Return Flow Conveyance component for the alternative. The Williams Creek Reservoir
Exchange Conveyance — Dual Direction Pipeline plus Pump Station ($72,200,000) was assumed
for the Return Flow Conveyance component. However, the Williams Creek Reservoir Exchange
Conveyance — Chilcotte Ditch In and Williams Creek Out ($58,100,000) should have been
assumed for the alternative’s return flow conveyance component. Correcting the $14.1 million
overestimate in the return flow conveyance cost estimate reduces the cost of the Untreated Water
and Return Flow Component from $1,510,200,000 to $1,496,100,000, and the total cost of the
alternative from $2,059,700,000 to $2,045,600,000. This correction does not affect the
conclusions of the Alternatives Analysis.

3. Section 4.2 Significant Issues Screening identifies the absence of requirements for action
by the U.S. Congress as a screening criterion. The rationale for that criterion is that the logistical
viability of an alternative requiring a significant change in legislation would be speculative and
thus not reasonable. The use of a criterion based on the need for Congressional action has been
the subject of legal challenge in other NEPA processes. In Section 4.2.3 Significant Screening
Issues Results, Turquoise (Lake) Reservoir Enlargement was the sole option that was eliminated
from further consideration based on the Congressional action criterion. Had this regulating
storage option been carried forward for further screening, it would have been eliminated at the
next screening step (Section 4.3 Environmental Characteristics Screening). Enlargement of
Turquoise Reservoir would have substantially greater anticipated environmental effects (i.e.,
surface disturbance, wetland area disturbance, and embankment enlargement) than the use of
Pueblo Reservoir without modification. This additional evaluation does not affect the
conclusions of the Alternatives Analysis.

4. Average yield was discussed throughout the Alternatives Analysis report. “SMAPD
under 2046 Planning Forecast demands” should be substituted for “average yield” in the
Alternatives Analysis report. The term average yield was determined to be misleading and
unnecessarily confusing. “Simulated Mean Annual Project Delivery (SMAPD) under 2046
Planning Forecast demands” was subsequently chosen as a more accurate term for what was
called “average yield” in the Alternatives Analysis report. SMAPD is a simulated estimate of the
potential average annual delivery of water from a proposed water system under a given constant
annual demand (e.g., Planning Forecast or Revenue Forecast demands). SMAPD is a guide used
to ensure reliable water service and appropriate timing of major projects. The calculations
underlying “SMAPD based on 2046 Planning Forecast demands” and “average yield” in the
original Alternatives Analysis report are identical.
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7.0 Summary

Changes were made to Alternative 1, the No Action Alternative, and Alternative 7, the Highway
115 Alternative. Changes to Alternative 1 included reduction in the amount of water supply
originating from Denver Basin ground water, addition of an Arkansas River water supply intake
near Colorado 115, upgrading of the Ark-Otero Intake, and elimination of water reuse from the
alternative. Changes to Alternative 7 included removal of the Highway 115 return flow pipeline,
upgrading of the Ark-Otero Intake, and addition of a return flow reservoir to reduce the
alternative’s cost.

A range of alternatives was evaluated that would use Colorado Springs’ reusable return flows for
indirect potable reuse. The alternatives were developed as a result of reuse being removed from
the modified No Action Alternative. The screening process used in the development of the
original alternatives was used to screen the reuse alternatives. Results of the reuse alternatives
screening process revealed that none of the reuse alternatives passed screening criteria. The reuse
alternatives would not satisfy cost screening criteria that were developed to screen alternatives for
detailed analysis in the Draft EIS. Additionally, the reuse alternatives would have reduced
delivery of existing Arkansas River water rights relative to the SDS EIS alternatives, and none of
the reuse alternatives would address the major scoping themes better than the existing SDS EIS
alternatives designed to address those themes. Consequently, none of the reuse alternatives will
be evaluated in detail in the Draft EIS.

Minor corrections to the original Alternatives Analysis were described. This information does
not affect the conclusions of the Alternatives Analysis.
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