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EXECUTIVE SUMMARY

This appraisal investigation was conducted under Title I of Reclamation’s Rural Water Program,
which was authorized by the Reclamation Rural Water Supply Act of 2006 (Public Law 109-
451). The purpose of this investigation was to (1) identify problems, needs, and opportunities in
the study area; (2) formulate and evaluate a range of potentially viable alternatives to meet
identified planning objectives, (3) determine which alternative is viable and thereby
recommended as a proposed alternative; (4) develop an appraisal-level design and cost estimates
on the proposed alternative; (5) assess benefits and costs of the project; and (6) evaluate financial
capability of project sponsors to afford project construction and implementation.

The problems and needs in the study area stem from water supply deficits that will occur from
groundwater pumping restrictions on the Arbuckle-Simpson Aquifer as ruled by the state of
Oklahoma, along with environmental, recreational, and cultural impacts associated with the
potential development of new groundwater supplies. If pumping restrictions on the Arbuckle-
Simpson Aquifer are in place by 2020, a water supply deficit for Sulphur is projected to occur in
2030 and would grow to 295 acre-feet per year by 2060. Reclamation’s Rural Water Supply
Program encourages a watershed approach to water resources planning efforts that considers
regional solutions to meeting the demands of multiple entities in an area. According to a
regional needs assessment conducted as part of this viability analysis, Murray County Rural
Water District (RWD) No. 1, which lies adjacent to Sulphur, ranked the highest among potential
purchasers of water from Sulphur. The needs assessment concluded that a water deficit for
Murray County RWD No. 1 (and its customers) would occur immediately upon enactment of
pumping restrictions and would grow to 1,144 acre-feet per year by 2060. The combined
supplies and demands for Sulphur and Murray County RWD No. 1 indicate that a supply deficit
would grow to about 1,439 acre-feet per year by 2060. These water supply deficits could be
offset significantly by implementation of water conservation measures.

Alternatives Formulation and Evaluation

Alternatives were formulated based on their ability to meet the planning objective of reducing
long-term pumping of the Arbuckle-Simpson Aquifer through use of existing surface water
supplies. The alternatives evaluated would convey water to Sulphur and provide at least 707
acre-feet per year of water to Sulphur and Murray Co. RWD No. 1 by 2020, and at least 1,439
acre-feet per year of water by 2060. In addition to the No Action (future without the project),
four water supply sources were identified as potentially meeting this planning objective: (1)
Washita River, (2) Veterans Lake, (3) water reuse and recycling, and (4) Lake of the Arbuckles.
Results of this viability analysis support Lake of the Arbuckles being selected as the proposed
alternative water supply source for Sulphur. Subsequently, ten alternatives were formulated to
pump, treat, and convey water from Lake of the Arbuckles to Sulphur. These alternatives were
evaluated and compared using established ranking criteria.

! A Final Order on the Determination of the Maximum Annual Yield of the Arbuckle Simpson-Aquifer was issued on October 23,
2013; although the order does not establish an implementation timeframe, the year 2020 was assumed for this investigation.



Recommended Conveyance Alternatives

Alternative 9 received the highest scores across all four criteria and is therefore recommended as
the proposed alternative. Under Alternative 9, 1,997 acre-feet per year would be released
through the existing intake structure at Lake of the Arbuckles and pumped through the existing
Wynnewood Aqueduct to the existing regulating reservoir, both of which are owned by the
Arbuckle Master Conservancy District. Water would then be pumped through a new pipeline to
a new treatment and storage facility at the southwest corner of Sulphur’s municipal water system
along Chickasaw Trail and State Highway 7.

Two conveyance alternatives to deliver water from Sulphur to Murray County RWD No. 1 were
formulated and evaluated. The proposed conveyance alternative is to construct a new pipeline
from Sulphur water main to the Murray County RWD No. 1 standpipe, which would enable
indirect delivery to Buckhorn RWD and Dougherty, which currently purchase their water from
Murray County RWD No. 1.

Together, the proposed conveyance alternatives to deliver water from Lake of the Arbuckles to
Sulphur and on to Murray County RWD No. 1 comprise the “Sulphur Pipeline Regional Rural
Water Supply Project” (Project), as illustrated in Figure ES-1 on the following page.
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Figure ES-1. An illustration of the Sulphur Pipeline Regional Rural Water Supply Project.




Appraisal-Level Design and Cost Estimates

Detailed design narratives for the proposed alternative, known as the Sulphur Pipeline Regional
Rural Water Supply Project (Project) are organized in Chapter III by major project feature and
presented in the order by which water would flow from Lake of the Arbuckles to Sulphur and on
to the Regional Connection. For each major project feature, a description of the details,
assumptions, risk factors, and additional considerations (as applicable) is provided for the three
design components: (1) structural/architectural; (2) mechanical/hydraulic; and (3) electrical.
Designs represent state-of-the-art technologies and incorporate components that reduce energy
use and increase energy efficiency where possible.

A list and conceptual illustration of major project features is below, followed by a brief
description of each component. Existing facilities are shown in blue, and proposed facilities are
shown in gold:

Project Features
e Existing Wynnewood pumping plant
e Existing Wynnewood Aqueduct
e Existing Regulating Reservoir
e Proposed Sulphur regulating reservoir pumping plant
e Proposed Sulphur pipeline
e Proposed Sulphur water treatment plant

e Existing Sulphur Water Main

e Proposed Murray County RWD No. 1 pumping plant Murray County
RWD No. 1
e Proposed Murray County RWD No. 1 pipeline Standpipe

e Existing Murray County RWD No. 1 standpipe 2
=
=
£3
-
Sulphur %:! =
Water 2Z
Sulphur Pipeline . Sulphur Water Main Mgﬁé ﬁgQTW 2

Treatment Plant Pumping Plant

egulating Reservoir/  Sulphur
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Wynnewood Pumping Plant

The Project would utilize and modify the existing pumping plant will be upgraded with four
constant speed split case horizontal centrifugal pumps (three primaries; one standby), each rated
for 4.37 cubic feet per second (cfs) at 180 feet of Total Dynamic Head (TDH) with 125
horsepower motors. This modification would require replacement of all four existing reinforced
concrete pedestals along with the piping and valve changes within each leg between the suction
and discharge manifolds.

Wynnewood Aqueduct

The Project would utilize the existing aqueduct from the Wynnewood pumping plant to the
regulating reservoir. Investigations undertaken by Reclamation concluded that this segment of
pipeline is sized to meet the combined peak demands of all users, including Sulphur’s full water
right allocation (Reclamation 2011). It should be noted that for cost estimation purposes, it was
assumed that Sulphur would be required to pay back a proportionate share of original
construction costs associated with the portion of the Wynnewood Aqueduct used to convey water
to the Sulphur (i.e., from the existing reservoir pump station to the existing regulation reservoir).
For the purposes of this analysis, the original construction cost of the pipeline was converted to
present value and then depreciated by its assumed useful service life based on the performance of
the pipeline to date. The proportionate share was determined based on Sulphur’s water right
allocation relative to other member cities. The actual value, based on service life and
depreciation, would need to be determined by negotiation between the owner (Arbuckle Master
Conservancy District) and Sulphur, and it should be based on performance history, inspection of
the current condition of the pipeline, etc.

Regulating Reservoir

A new outlet works would be installed in the embankment of the existing regulation reservoir.
The regulating reservoir is owned by the Arbuckle Master Conservancy District and used to
regulate and store fluctuating volumes delivered by the existing Wynnewood Aqueduct. The
existing regulating reservoir has a design capacity of 5.4 acre-feet; this would provide the storage
capacity needed to guarantee the entire allocated amounts to each entity for at least an 8-hour
period if the Wynnewood pumping plant is ever out-of-service. The existing regulating reservoir
is an open reinforced concrete lined reservoir with the following structures: inlet, outlet, drain,
overflow, and wasteway baffled outlet. The new outlet works would include a 14-inch (in) by
14-in slide gate and a 14-in diameter pipeline to feed the new pumping plant described below.

Sulphur Regulating Reservoir Pumping Plant

A new pumping plant would be installed near the new regulating reservoir outlet works to pump
up to 3.5 cfs to the Terminal Storage Tank at the new Sulphur water treatment plant (WTP). The
pumping plant would consist of constant speed split case horizontal centrifugal pumps that
would each provide a design flow rate of 1.75 cfs at 140 feet TDH (two primary; one standby).

Sulphur Pipeline
A new pipeline would connect the Sulphur regulating reservoir pumping plant to the terminal
storage tank at the Sulphur WTP. The Sulphur pipeline would consist of 6.3 miles of 14-in pipe



to deliver 3.5 cfs. This size was based on a 1.25 peaking factor above the average flow of 2.75
cfs needed to deliver the full contracted amount of 1,997 acre-feet per year.

Sulphur Water Treatment Plant

The new WTP would begin at the 200,000 gallon terminal storage tank, which would store the
water to maintain a stable feed flow of 3.5 cfs (2.26 million gallons per day) through the
treatment system. The primary treatment unit would be a packaged treatment system that
consists of an adsorption clarifier and mixed media filter. Disinfection would occur at the
clearwell through free chlorine before distribution. A small connection would be made to the
existing Sulphur 16-in water main and distribution system.

Sulphur Water Main

Sulphur’s existing distribution system has a 16-inch diameter water main which runs east-west
through Sulphur. The 16-inch water main would provide the sufficient capacity throughout
Sulphur’s system to convey the additional 2060 demands of Sulphur and Murray County RWD
No. 1

Murray County RWD No. 1 Pumping Plant

A new Murray County RWD No.1 pumping plant would be constructed at Sulphur’s existing
WTP. The pumping plant would consist of two horizontal split case pumps (one primary; one
standby) with a service capacity of 2.0 cfs each. This represents a 1.25 peaking factor above the
average flow of 1.6 cfs needed to deliver the 2060 water demand for RWD No. 1 and Buckhorn
RWD of 1,220 acre-feet per year.

Murray County RWD No. 1 Pipeline

The new Murray County RWD No.1 pumping plant would pump treated water 2.3 miles through
anew 10-in HPDE RWD pipeline to the existing standpipe for Murray County RWD No. 1
where it would be stored and distributed.

Murray County RWD No. 1 Standpipe

The existing 72-feet standpipe provides storage for Murray County RWD No. 1 with a capacity
of 838,000 gallons.



Cost Summary

Table ES-1 below provides a summary of project cost estimates. Cost information, sources, and
assumptions are provided in Chapter III. Detailed quantity estimates for each project feature and
totals are provided in Appendix D.

Table ES-1. Summary of appraisal-level cost estimates for the Sulphur Pipeline Regional Rural Water

Supply Project. Costs are provided for conveying water from Lake of the Arbuckles to Sulphur (i.e., “Lake
to Sulphur) and from Sulphur to Murray County Rural Water District No. 1 (i.e., “Regional Connection”).

Infrastructure Totals
Components Lake to Regional

Sulphur Connection Total
Wynnewood Pumping Plant $1,050,000 $- $1,050,000
Wynnewood Purping Plant and Pipeine 480,000 ;- 480,000
Esr%u;ﬂgn%tlzteigﬁrvoir Outlet Structure and $1.100,000 $ - $1.100,000
Pipeline (pipe, earthwork, and structures) $1,900,000 $430,000 $2,330,000
Sulphur Water Treatment Plant $5,800,000 $- $5,800,000
Murray County RWD No. 1 Pumping Plant $- $530,000 $530,000
Land Cost $70,000 $30,000 $100,000
Subtotal $10,400,000 $990,000 $11,390,000
Contract Costs' $2,700,000 $260,000 $2,960,000
Construction Contingencies $3,300,000 $310,000 $3,610,000
Non-Contract Costs” $2,500,000 $240,000 $2,740,000
Total Construction Cost $18,900,000 $1,800,000 $20,700,000
Annual O&M Cost $410,000 $16,000 $426,000
Lifecycle O&M Cost $20,500,000 $800,000 $21,300,000
Annualized Construction Cost per 1000 $1.30 $0.20 $1.50
gallons
Annual O&M Cost per 1000 gallons $0.63 $0.04 $0.67
Annualized Life-Cycle Cost per 1000 gallons $1.93 $0.24 $2.17

" Contract costs includes: Mobilization, Design Contingencies, and Allowance for Procurement Strategies

2 Non Contract costs includes: Feasibility Study, Environmental Compliance, Engineering Designs, and Construction

Management

Economics and Benefits Analysis

A comparison of project benefits and costs was conducted as part of this investigation in
accordance with requirements of 43 CFR §404.44. Two approaches were used to quantify
project benefits: (1) Cost of No Action and (2) Willingness to Pay. Benefits associated with
environmental and recreational resources also were evaluated, but they were not quantified in
terms of being project-associated. The methodologies and results are discussed in Chapter IV.




Cost of No Action (Future without the Project)

The Cost of No Action entails identifying the costs that would be expended to meet water supply
needs if the Project was not implemented. This avoided cost can be considered as a benefit of
the project because it is a resource cost saved that would be available for use elsewhere (a
reduced opportunity cost). In the absence of the Project, some type of water
conservation/restriction measures would be required as well as acquisition of additional
groundwater water rights. Preliminary investigations (Chapter II) indicate that water
conservation alone would not bridge the full 1,439 acre-foot (847 acre-feet with conservation)
gap between supply and demand that is projected by the year 2060 in the service area. For the
purposes of this preliminary analysis, it was assumed that acquisition of groundwater rights
would occur either directly through purchase/leasing of water rights or indirectly through
purchasing/leasing land. The amount of land needed to secure 1,439 acre-feet per year of water
rights in 2060 was estimated to be 7,195 acres; the amount of land needed to secure 847 acre-feet
per year of water rights in 2060 was estimated to be 4,235 acreas. The present land value was
calculated using a planning rate of 3.75 percent under the assumption that Sulphur and Murray
County RWD No. 1 would purchase enough land to meet projected deficits that may occur each
decade, both with and without implementation of water conservation measures (Table ES-2).

Willingness to Pay (Domestic Benefits)

A commonly used measurement standard for valuing goods and services is the willingness of
users to pay for each increment of output from a plan. Willingness to pay can be defined as the
dollar amount that an individual or firm is willing to give up or pay, above and beyond the actual
amount currently being paid, to acquire a good or service. This measurement standard is applied
to all water related resources, including municipal and industrial (M&I) water supplies.

The benefits transfer approach was used in this willingness to pay analysis to estimate the
domestic benefits of the Sulphur Pipeline Regional Rural Water Supply Project. Application of
the benefit transfer method assumes that the relationship between a resource improvement and
economic value in one area can be estimated and applied to another geographic area or resource.
The accuracy of benefits transfer based estimates is dependent on the similarity of the site where
the original detailed analysis was completed and the site of interest where the transferred benefits
are applied. Similarity can be defined in terms of economic conditions, population
characteristics, resources within an area, or other characteristics.

The source of information used to estimate the domestic water supply benefits of the Sulphur
Pipeline Regional Rural Water Supply Project was a previously completed survey on a study of
the benefits associated with the a proposed northwest Oklahoma Water Supply Project (Piper and
Martin, 1997). The survey asked for the willingness of households to pay for a water supply
system that would reduce groundwater overdraft in the region. Recognizing that differences
certainly exist between the northwest and southcentral Oklahoma (the current study area), the
survey represents the best available known data for this approach in that project concept
generally could be representative of the groundwater overdraft situation in the Sulphur area.
Table ES-2 summarizes results. Details are provided in Chapter IV.



Table ES-2. Present value range of total quantified project benefits over 50 years, Sulphur Pipeline
Regional Rural Water Supply Project.

No Action; Total Quantified

Future without Project1 Domestic Benefits Benefits*
Entity Low® High® Low High Low High
Sulphur N/A® $900,000 $9,100,000 | $13,500,000( $9,100,000 | $14,500,000
Murray
County $1,250,000 | $7,400,000 $9,800,000 | $14,500,000{ $11,000,000| $22,000,000
RWD No. 1
Total $1,100,000° | $8,500,000 | $18,900,000| $27,000,000| $20,000,000| $36,000,000

"Based on amount of land needed assuming a 0.2 acre-feet per acre equal proportionate share

2 Assumes future with conservation measures, as well as the lowest estimated cost per water right.

% Assumes future without conservation measures, as well as the highest estimated cost per water right.

* Small difference in total due to rounding.

® With water conservation measures in place, a water surplus of 162 acre-feet per year in 2060 is expected for the City of
Sulphur, so project benefits associated with acquisition of land for water rights are not applicable.

6 Sulphur’s expected 2060 water supply surplus with conservation would decrease the overall project benefits associated with
acquisition of land for water rights when combined with Murray County RWD No. 1.

Unquantified Recreation/Environmental Benefits

A preliminary assessment also was performed on the potential future lost benefits resulting from
the impacts of continued groundwater withdrawal on springs and other nearby resources was
evaluated. A detailed quantitative analysis was not performed because it was beyond the scope
of this investigation. The current level of recreation use at the Chickasaw National Recreation
Area (NRA), along with the value of that use, was evaluated to measure of the magnitude and
importance of recreation and environmental resources in the area that could ultimately be
impacted by continued groundwater drawdown and associated impacts on springs and other
resources.

Using the NRA visitation data, along with regional data sources on the value of various
recreation and non-recreation activities, the total annual economic value of the Chickasaw NRA
was estimated (Table ES-3). Details of this analysis are provided in Chapter IV.

Table ES-3. Visitation and estimated economic value of recreation at Chickasaw NRA

Average Value :
. per day Total annual recreational

_ 2009to | Estimated | ;, 9012 dollars value in 2012 dollars
Recreation 2011 recreation
activity visitation days Low High Low High
Camping 70,805 270,120 $32 $8,600,000 $8,600,000
Boaters and boats 37,877 70,070 $67 $72 $4,700,000 $5,000,000
Other recreation 1,126,071 2,083,230 $38 $52 $79,200,000 | $108,300,000
Total 1,234,753 2,423,420 - - $92,500,000 | $121,900,000

Based on these values, it appears that an impact on resources that translates into a change in
visitation at the Chickasaw NRA will result in approximately a $1.0 million impact on
recreational value each year for each one percent of visitation change. It should be noted that
this analysis is preliminary and based on the benefits transfer approach that assumes recreation
values based on broad regional surveys. A more accurate estimate of recreation and



environmental values would entail a more localized analysis and a survey of resources in the
study area. Even though quantifying the resources that could potentially be adversely impacted
by continued groundwater pumping is beyond the scope of this investigation, Chapter IV
provides a summary of preliminary calculations on the cumulative volume of groundwater that
would be pumped from the Arbuckle-Simpson Aquifer under three different implementation
scenarios.

Project Costs

The appraisal-level capital and O&M costs for the Sulpur Pipeline Regional Rural Water Supply
Project are presented in detail within Chapter III. O&M costs were converted to a present value
based on a 50-year period and a project interest rate of 3.75 percent. Interest during construction
(IDC), which accounts for costs incurred when project construction begins until the project is
brought into service, were calculated. Total Sulphur Pipeline Regional Rural Water Supply
Project Construction, O&M, and IDC costs are shown in Table ES-4.

Table ES-4. Total Sulphur Pipeline Rural Water Supply Project Costs. Costs are provided for conveying

water from Lake of the Arbuckles to Sulphur (i.e., “Lake to Sulphur) and from Sulphur to Murray County
Rural Water District No. 1 (i.e., “Regional Connection”).

Regional
Category of Cost Lake to Sulphur Connection Total
Construction cost $18,900,000 $1,800,000 $20,700,000
Present value of annual O&M costs $9,500,000 $400,000 $9,900,000
Interest during construction $1,100,000 $100,000 $1,200,000
Total project cost $29,500,000 $2,300,000 $31,800,000

Benefits and Costs Comparison

The present value of total project costs stated above is estimated to be $31.8 million. The
present value of total quantified project benefits associated with avoided land costs and
willingness to pay range from $20.0 million to $36.0 million. These values alone correspond to
net positive economic benefits when considering the higher range of project benefits. Additional
benefits also may exist that are associated with reducing future groundwater withdrawals and
subsequent potential impacts to recreation and environmental resources. The value of recreation
and environmental resources at the Chickasaw NRA were estimated to range from $92.11 to
$122.73 million annually, which correspond to a present value of about $2 billion over the 50-
year period of analysis. Quantifying the project benefits associated with those values was
beyond the scope of this investigation. However, even a one percent benefit value would bring
the net project benefits well above project costs.

Financial Capability Analysis

Under the Rural Water Supply Act, Reclamation has the authority to pay up to 75 percent of

construction costs, dependent on financial capability of the project sponsor. Furthermore, 43

CFR §404.44 requires appraisal investigations to analyze whether the project sponsor has the
capability to pay 100 percent of the costs associated with O&M. Results indicate that project
sponsors could afford both 25 percent of construction costs and 100 percent of O&M.
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The capability of water users to pay for M&I water supplies can be defined as the maximum
amount water users can pay for water after accounting for household income, business revenues,
and household or business expenses. Although no universal method exists for measuring
payment capability or affordability for domestic water supplies, two general approaches have
been used to estimate capability to pay. One common technique involves the use of an
affordability threshold, which is measured as a percentage of median household income. Using
this technique, threshold percentages of household income are applied to households in the study
area to determine total water payment affordability. A second approach is based on an
evaluation of a range of actual water payments made by households and businesses relative to
household income after accounting for necessary expenses, and taking the upper end of the
relative payment range.

For the Sulphur Pipeline Regional Rural Water Supply Project investigation, along with the
United States Environmental Protection Agency (EPA) threshold of 2.5 percent of median
household income, data from previously completed ability to pay analyses were used, including
the Lewis and Clark Rural Water System (Piper and Martin, 1999), the Eastern New Mexico
Rural Water System (Smith Engineering Company, 2003), and the Equus Beds Aquifer Storage
Recharge and Recovery Project (Bureau of Reclamation, 2009). Discretionary income for the
Sulphur Pipeline Regional Rural Water Supply Project water users was estimated using median
or average household income data obtained from the U.S. Census Bureau American Consumer
Survey five-year data for 2006 to 2010 and the Bureau of Labor Statistics, Consumer
Expenditure Survey data (U.S. Bureau of Labor Statistics, 2012).

The range of estimated annual payment capability for the Sulphur Pipeline Regional Rural Water
Supply Project water users is presented in Table ES-5.

Table ES-5. Average annual payment capability for users of the Sulphur Pipeline Regional Rural Water
Supply Project over the 50 year period of analysis (Lowest, Highest, and Average).

Lowest Highest Average

Entity EPA Estimate’ Estimate? Estimate®
Sulphur $2,500,000 $1,200,000 $4,500,000 $2,300,000
Murray County RWD No. 1 $2,400,000 $1,500,000 $4,400,000 $2,300,000
Buckhorn RWD $520,000 $360,000 $960,000 $520,000
Dougherty $280,000 $140,000 $510,000 $260,000
Total $5,700,000 $3,200,000 $10,500,000 $5,400,000

'"The lowest estimate represents the 3.21 percent threshold of discretionary income, which is the low end of the Lewis and Clark

Project.

*The highest estimate represents the 13.09 percent threshold of discretionary income, which is the high end of the Equus Beds

Project.

*The average estimate represents an average of the EPA threshold with five percentages taken from previously completed projects.

Affordability of the Sulphur Pipeline Regional Rural Water Supply Project was then determined
by comparing the estimated annual payment capability to the combined annual costs of the
Project and existing water service. Two options were analyzed: Option 1 assumes that
infrastructure would be constructed to deliver water only to Sulphur and would be funded solely
by Sulphur without a cost-share from Murray County RWD No. 1; Murray County RWD No. 1
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would acquire and fund groundwater rights instead. Murray County RWD No. 1 in-turn would
acquire and fund groundwater rights independently. Option 2 assumes that infrastructure would
be constructed to deliver water to both Sulphur and Murray County RWD No. 1 and would be
funded in partnership between Sulphur and Murray County RWD No. 1.

Option 1 — Conveyance infrastructure constructed from Lake of the Arbuckles to Sulphur
only and funded solely by Sulphur; RWDs acquire and fund groundwater rights
independently

Under Option 1, assuming a repayment period of 20 years and a 3.75 percent interest rate (the
current project planning rate), the annual costs to Sulphur would be approximately $1.44 million
for construction and $410,000 for O&M. The combined annual costs equal $1.85 million for
Sulphur. Under Option 1, Murray County RWD No. 1 is assumed to make up their projected
water deficit though acquisition of additional groundwater rights, as proposed under the No
Action. The annual costs of both construction and O&M for Murray County RWD No. 1 are
estimated to be approximately $1.25 million and would be funded solely by Murray County
RWD No. 1.

This next step is to add the estimated annual costs of new service associated with the proposed
conveyance infrastructure to the estimated annual cost of water that users pay for their existing
service (i.e., baseline service). The cost of baseline service for Sulphur was estimated to be
$1.04 million annually for 2010 and would increase to $1.56 million annually by 2060. The total
cost for Murray County RWD No. 1 is $954,000 annually for 2010 and would increase to $1.43
million by 2060.

For Sulphur, the combined costs of new service from the Project with existing, baseline service
in 2060 is estimated to be about $3.41 million annually”. For Murray County RWD No. 1, the
combined costs of new service from additional groundwater rights with existing, baseline service
in 2060 is estimated to be about $2.68 million annually”.

Option 2 — Conveyance infrastructure constructed from Lake of the Arbuckles to Sulphur, as
well as to RWDs; funded in partnership between Sulphur and RWDs

Under Option 2, the following assumptions were made regarding the cost-share of new service
associated with the Sulphur Regional Rural Water Supply Project: (1) The infrastructure to
deliver water from Lake of the Arbuckles to Sulphur would be cost-shared assuming a
proportionate distribution of costs between Sulphur and Murray County RWD No. 1 based on
total volume of demands in 2060"; (2) The infrastructure to deliver water from Sulphur to
Murray County RWD No. 1 would be paid 100 percent by Murray County RWD No. 1. Under
Option 2, the cost-share provided by Murray County RWD No. 1 would reduce annual costs for
new service from $1.85 million to $1.00 million for Sulphur and from $1.25 million to $1.00

2 Equals $1.85 million, the annual cost of new service from the project, plus $1.56 million, the maximum future annual cost for
existing, baseline service.

3 Equals $1.25 million, the annual cost of new service from the project, plus $1.43 million, the maximum future annual cost for
existing, baseline service.

* Sulphur demands in 2060 are projected to be 1,441 acre-feet per year (54 percent); Demands of Murray County RWD No. 1 are
projected to be 1,220 acre-feet per year in 2060 (46 percent).
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million for Murray County RWD No. 1. The combined annual costs of new service with
existing, baseline service in 2060 would be $2.56 million for Sulphur and $2.43 million for
Murray County RWD No. 1.

It is important to point out that these costs were calculated based on assumptions made for the
purposes of this preliminary analysis; more accurate annual costs would be determinate based on
a number of factors, including the actual costs of construction/O&M, as well as the results of
potential negotiated contracts between Sulphur, Murray County RWD No. 1, Buckhorn, and
Dougherty.

Affordability Conclusions

Figure ES-2 provides an illustration summarizing the affordability results. A comparison of
annual project costs to payment capability indicates that under Option 1, where only the Sulphur
portion of the project is constructed, Sulphur has sufficient payment capability to afford 100
percent of the construction/O&M of the project based on the highest annual payment capability
threshold ($3.41 million cost versus $4.50 million capability, respectively). Similarly, the
Murray County RWD No. 1 has sufficient payment capability to afford 100 percent of the
construction/O&M associated with acquisition of groundwater rights under all but the lowest
financial capability threshold ($2.68 million cost versus $1.99 million capability). However,
Under Option 2, if the full project is constructed to deliver water to both Sulphur and Murray
County RWD No. 1, then Sulphur, along with the Murray County RWD No. 1, would both have
sufficient payment capability to afford construction/O&M regardless of the financial capability
threshold used.

Under the Rural Water Supply Act, Reclamation has the authority to pay up to 75 percent of
construction costs, dependent on financial capability of the project sponsor. Furthermore, 43
CFR §404.44 requires appraisal investigations to analyze whether the project sponsor has the
capability to pay 100 percent of the costs associated with O&M. The results above indicate that
project sponsors could afford both 25 percent of construction costs and 100 percent of O&M
costs.
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Figure ES-2. An illustration summarizing the affordability results by comparing the cost of
baseline and new services to the financial capability thresholds. This figure assumes that Murray
County RWD No. 1 would continue to sell water to Buckhorn and Dougherty; therefore, Buckhorn
and Dougherty’s financial capability for each threshold was included with Murray County RWD

No. 1.

Conclusions and Recommendations

Interim Final Rule 43 CFR §404.44 establishes several criteria that Reclamation must apply to
determine whether it is appropriate to recommend that a feasibility study be conducted under the
Reclamation Rural Water Supply Program. For reasons discussed in Chapter VII, Reclamation
concludes the following:

1. A reasonable range of alternatives have been formulated and evaluated in this
investigation.

2. This investigation identified viable water supplies and water rights sufficient to supply
water to the proposed service area, including all practicable water sources such as lower
quality waters, non-potable waters, and water reuse based water supplies.

3. The Project would have no anticipated adverse impacts on public health or safety effects
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4. The Project would meet water demand, including projected future needs.
5. The Project yields environmental benefits, including source water protection.

6. The Project applies a regional or watershed perspective and promotes benefits in the
region in which the project is carried out.

7. The Project implements an integrated water resources management approach.

8. The Project enhances water management flexibility, including providing for local control
of water supplies and, where applicable, encouraging participation in water banking and
markets.

9. The Project promotes long-term protection of water supplies.
10. The appraisal investigation includes cost estimates that are reasonable and supported.
11. The Project is cost-effective and generates national net economic benefits.

12. The Project sponsor has the capability to pay 100 percent of the operations, maintenance,
and replacement costs.

Based on this Appraisal Investigation, Reclamation finds that the Sulphur Pipeline Regional
Rural Water Supply Project is viable and appropriate for more detailed analysis in a feasibility
study. This study also should include a more detailed evaluation on the role of water
conservation, acquisition of groundwater rights, and water reuse in meeting supply deficits.

Consultation and Coordination

This Report and Investigation were carried out in coordination with several Federal, State, tribal,
and local stakeholders to: (1) Ensure that resources were leveraged and that duplicative efforts,
as applicable, were avoided; (2) Maintain transparency and accountability for methods and
approaches employed throughout the planning process; and (3) Improve the credibility and value
of Reclamation’s findings and recommendations. The following stakeholders were identified
and consulted with throughout this investigation: (1) Arbuckle Master Conservancy District; (2)
National Park Service; (3) Chickasaw Nation; (4) Oklahoma Water Resources Board; (5)
Oklahoma Department of Wildlife Conservation; (6) Murray County RWD No. 1; (7) Buckhorn
RWD; and (8) Citizens for the Protection of the Arbuckle Simpson Aquifer. Consultation with
representatives from U.S. House Representative Tom Cole (R - 4 District) also occurred
throughout the process.

The following stakeholder meetings were held:

1. August 18,2011: A kick-off meeting with stakeholders was held to provide an overview
and solicit feedback about Reclamation’s Rural Water Supply Program (discussed
below), the draft scope of work for the investigation, and on expectations regarding roles,
responsibilities, information sharing, and timeframes.

2. October 25, 2011: Assess Murray County RWD No. 1 and Buckhorn RWD’s need
and/or interest in having its supplies and demands evaluated in this investigation.

3. January 26, 2012: A meeting with stakeholders was held to discuss and solicit feedback
on the methods and results of Reclamation’s preliminary screening analysis and
alternatives evaluation.

15



4. April 30,2013: A meeting with stakeholders was held to discuss and solicit feedback on
the results of investigation, including selection of a preferred conveyance alternative,
costs, benefits, and financial capability. Also discussed were options moving forward in
terms of scoping and financing a feasibility-level investigation.

In an effort to inform the general public about the investigation, Reclamation hosted a public
meeting at Sulphur’s City Hall on August 12, 2013 and presented an overview on the results of
the appraisal investigation and solicited feedback on the findings and recommendations. Public

comments were documented and will be considered as additional planning studies are undertaken
in the future.
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PROBLEMS, NEEDS, AND OPPORTUNITIES

Introduction

Authority

This appraisal investigation was conducted under Title I of Reclamation’s Rural Water Program,
which was authorized by the Reclamation Rural Water Supply Act of 2006 (Act; Public Law
109-451). The Act authorized Reclamation to establish a program to work with rural
communities and tribes throughout the 17 western United States to assess potable water supply
needs and to identify options to address those needs through appraisal investigations and
feasibility studies. The program is administered in accordance with Interim Final Rule 43 CFR
Part 404 and Reclamation’s Directives and Standards (CMP 09-03), both of which set forth
programmatic standards governing eligibility, prioritization criteria, and specific content and
review requirements of appraisal investigations and feasibility studies conducted under the
program. Detailed information can be found at www.usbr.gov/ruralwater.

Funds for this investigation were provided through a competitive grant under Funding
Opportunity Announcement R11SF80307 using Fiscal Year 2011 appropriations. A total of
$190,063 was awarded to Sulphur, which subsequently allocated those funds through a
Memorandum of Agreement (dated July 2011) to Reclamation’s Oklahoma-Texas Area Office to
conduct the appraisal investigation.

Rural Water Supply Program Background and Process Overview

Reclamation has significant experience in the development of rural water projects. Since 1980,
Congress has directed Reclamation to undertake 10 specific rural water projects, and
Reclamation has a century of experience developing and managing water delivery systems in the
West. However, prior to the passage of the Act in 2006, Reclamation did not have a formal rural
water program. The program in place now, as established by the Interim Final Rule, allows
Reclamation to be involved in planning and prioritizing rural water projects to ensure that the
projects selected are cost-effective and that they are in the Federal interest.

The method by which Reclamation selects projects for implementation is centered on a two-step
planning process that includes development of an appraisal investigation (Step 1) and a feasibility
study (Step II). An appraisal investigation uses existing data to analyze the water supply
problems, needs, and opportunities in the planning area, includes a preliminary-level assessment
(i.e., viability analysis) of alternatives to address those needs, and determines if there is at least
one viable alternative that warrants a more detailed investigation through a feasibility study. A
completed appraisal report provides the basis by which Reclamation may recommend proceeding
to a feasibility study. A feasibility study is a detailed investigation requiring the acquisition of
data, an in-depth analysis on the technical and economic feasibility of a proposed alternative, an
environmental impact analysis pursuant to the National Environmental Policy Act (NEPA), and a
formal assessment of the project sponsor’s financial capability to pay the non-Federal share of
project construction, operations, and maintenance. A completed feasibility study provides the
basis for whether Reclamation may make a recommendation to Congress for authorization to
construct a project. The specific content requirements of both appraisal investigations and
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feasibility studies are included in Reclamation’s Directives and Standards CMP 09-03
(http://www.usbr.gov/recman/cmp/cmp09-03.pdf).

Appraisal Investigation Purpose

The purpose of this appraisal investigation was to (1) identify problems, needs, and opportunities
in the investigation area; (2) formulate and evaluate a range of potentially viable alternatives to
meet identified planning objectives, (3) determine which alternative is viable and thereby
recommended as a proposed alternative; (4) develop an appraisal-level design and cost estimates
on the proposed alternative; (5) assess benefits and costs of the project; and (6) evaluate financial
capability of project sponsors to afford project construction and implementation.

Resources

The Bureau of Reclamation’s Arbuckle Project is located in south-central Oklahoma in Murray
County near Sulphur. The Project was authorized in 1962 by P.L. 87-594 for the purposes of
storing, regulating, and providing water for municipal, domestic, and industrial use; flood
control; fish and wildlife use; and the enhancement of recreation. The Act authorized the
following features: Arbuckle Dam and Reservoir; a system of two pipelines to deliver water to
Ardmore, Dougherty, Davis, Wynnewood, a refinery at Wynnewood, and the Ardmore Air Park
industrial site; and two pumping plants. All of these features have been constructed and are in
operation. A third pipeline was authorized to deliver water to Sulphur, which has an existing
contract with the Arbuckle Master Conservancy District for 1,997 acre-feet/year of surface water
stored within the Lake of the Arbuckles’. However, because Sulphur had an adequate
groundwater supply which required minimal treatment, it elected not to build the pipeline at that
time, so the infrastructure necessary to deliver the water to Sulphur does not currently exist.

The Arbuckle-Simpson Aquifer underlies six counties and about 500 square miles of south-
central Oklahoma. It is an Environmental Protection Agency-designated sole source aquifer for
the cities of Ada and Sulphur, and is the source of water for a number of important springs and
streams in the region, including those associated with Reclamation’s Arbuckle Project,
Chickasaw NRA, and the Chickasaw Nation. The aquifer provides an ideal geographic setting
for a regional water supply system that is connected both physically and hydrologically. At the
same time, the setting provides an opportunity to manage conjunctive uses of both surface and
groundwater in an area where there is a need to reduce groundwater pumping.

The Chickasaw NRA, administered by the National Park Service (NPS), was originally
authorized in 1902 as Sulphur Springs Reservation and was renamed and redesignated as Platt
National Park in 1906. In 1976, Platt National Park, the Arbuckle NRA, and additional lands
were combined to establish the Chickasaw NRA. Its name honors the Chickasaw Nation, who
were relocated to the area from the southeastern U.S. during the 1830s (and who later sold the
original 640 acres of land for the park to the Federal government). Surrounding what is now
Lake of the Arbuckles, the Chickasaw NRA provides an abundance of wildlife habitat, as well as
opportunities for wildlife viewing, swimming, boating, fishing, picnicking, camping, and hiking.
One of the major attractions to the Chickasaw NRA is water. Located in southern Oklahoma, the
park offers mineralized and freshwater springs, clear streams, and lakes. The springs are located

® The contract between the District and Sulphur includes Sulphur’s proportionate share of Arbuckle Project construction and O&M
costs and does not include separate cost for water.
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throughout the Travertine District in the northeastern section of the Chickasaw NRA and provide
numerous ecosystem, recreation, and cultural benefits. The number of springs and the volume of
their flow have varied over the years and is a matter of great concern for many stakeholders,
especially the NPS and Chickasaw Nation. The springs are fed by the Arbuckle-Simpson
Aquifer, which is recharged by local rainfall. Artesian pressure forces the water upward through
cracks and fissures to form prominent freshwater springs such as Buffalo Springs and Antelope
Springs, which serve as a primary source of Travertine Creek and Rock Creek, which contribute
significant flows into Lake of the Arbuckles.

Lake of the Arbuckles is formed by Arbuckle Dam, which regulates flows of Rock Creek. The
reservoir has a total capacity of 108,839 acre-feet at elevation 885.3 and an active conservation
capacity of 62,571 acre-feet at elevation 872.0. The surface area of the reservoir is 3,127 acres at
elevation 885.3. With 36 miles of shoreline and protective coves, Lake of the Arbuckles is
widely known as one of the best fisheries in Oklahoma, supporting catfish, perch, bass, and
crappie. Together, the Chickasaw NRA with Lake of the Arbuckles support over 1.2 million
recreation visitors per year.

Another prominent feature of the area is the Chickasaw Cultural Center, the largest tribal cultural
center in the United States. The Cultural Center sits on 109 acres and has 96,000 square feet of
buildings, including a welcome center, gift shop, research center, theater and café, exhibit center,
honor garden, amphitheater, and a traditional village. The Chickasaw Nation also is in the
process of constructing a hotel, gaming center, and botanical gardens. Combined, the Chickasaw
NRA and Chickasaw Cultural Center bring an estimated four million visitors to Sulphur
annually, which brings a significant economic benefit to the city and the region.

Problems and Needs

The problems and needs in the study area stem from water supply deficits that will occur from
groundwater pumping restrictions on the Arbuckle-Simpson Aquifer as ruled by the state of
Oklahoma, as well as the long-term environmental, recreational, and cultural impacts associated
with the potential development of new groundwater supplies. If pumping restrictions on the
Arbuckle-Simpson Aquifer are in place by 2020°, a water supply deficit for Sulphur is projected
to occur in 2030. For other entities in the area, this deficit would occur immediately. Several
entities in the region, including Sulphur, RWDs, and Ada, currently utilize groundwater supply
from the Arbuckle-Simpson Aquifer for their drinking water. In recognition of the aquifer’s
historical, environmental, cultural, and recreational significance, and in response to proposals to
transfer groundwater out of the basin, state legislation (Senate Bill 288) was enacted that
mandated an evaluation of the impacts of groundwater pumping on the aquifer and its associated
springs, streams, and lakes. The Oklahoma Water Resources Board (OWRB), in collaboration
with Reclamation, U.S. Geological Survey (USGS), National Park Service (NPS), and several
local entities, completed a seven-year study in 2010 on the hydrology of the Arbuckle-Simpson
Aquifer (OWRB and USGS 2011). Following the study, the OWRB issued a Final
Determination of Maximum Annual Yield ordering a 0.2 acre-foot per acre per year equal
proportionate part of the yield to be allocated to each surface acre overlying the aquifer (OWRB

6 A Final Order on the Determination of the Maximum Annual Yield of the Arbuckle Simpson-Aquifer was issued on October 23,
2013; although the order does not establish an implementation timeframe, the year 2020 was assumed for this investigation.
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2013). This represents a 90 percent reduction from the current temporary pumping rates of 2.0
acre-feet per acre.

Therefore, many entities, including Sulphur, that currently depend on the aquifer, are seeking
alternative surface water supply options in preparation for future pumping restrictions. These
alternative supplies will not only help meet future water needs, they will potentially help mitigate
long-term impacts on the numerous resources associated with the Arbuckle-Simpson Aquifer.
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Existing and Projected Supplies and Demands
Sulphur’s Supplies and Demands

Sulphur receives its water from seven groundwater wells in the Arbuckle-Simpson Aquifer. The
City provides this water through two types of existing groundwater right permits: (1) a 1,120
acre-feet per year “prior right” permit; and (2) a 257 acre-feet per year “temporary right” permit,
the sum of which totals 1,377 acre-feet per year. Sulphur also has an allocation of 1,997 acre-
feet per year of surface water rights from Lake of the Arbuckles, which are held by the Arbuckle
Master Conservancy District. However, the infrastructure to convey this water was never built,
so Sulphur is currently limited to its existing 1,377 acre-feet per year groundwater right.

It is important to note that, although Sulphur’s prior right permit would not be subject to
pumping restrictions, its temporary permit will be subject to restrictions. A prior right is a right
to use groundwater established under state laws as they existed prior to July 1, 1973, with such
rights being recognized in final orders of the OWRB determining prior rights to use

groundwater. A temporary right, as defined by 82 O.S. Section 102.11B, is an authorization to
put groundwater to beneficial use prior to completion of a hydrologic survey and determination
of the maximum annual yield of an aquifer. With the recent completion of a Final Determination
on the maximum annual yield of the Arbuckle-Simpson Aquifer, the OWRB has set forth a
proposed process by which Sulphur’s temporary permits would be converted to “regular” permits
that impose the reduced equal proportionate share of the maximum annual yield to be allocated
to each acre overlying the aquifer. Under the Determination, pumping rates will be reduced from
2.0 acre-feet per acre to 0.2 acre-feet per acre, thereby decreasing Sulphur’s temporary
groundwater right by 90 percent, from 257 acre-feet per year’ to 25.7 acre-feet per year.
Sulphur’s total existing water supply would be reduced to 1,146 acre-feet per year. For the
purposes of this analysis, reductions are assumed to be in place by 2020. Detailed supply and
demand projections are provided in Table 1 on page 29.

Based on the recently published 2012 Oklahoma Comprehensive Water Plan (OWCP), Sulphur’s
2010 water demand was 961 acre-feet per year. Using population data and a 165 gallons per
capita per day usage (GPCD) from prior years, the Oklahoma Comprehensive Water Plan
(OCWP) projected Sulphur’s water demand to be 1,441 acre-feet per year by 2060. These
supply and demand data show that a water supply deficit would exist around 2030 and would
grow to 295 acre-feet per year by 2060.

Water Conservation

The future demands projected by the OCWP could be reduced through implementation of water
conservation measures. These include, but are not limited to, (1) volumetric pricing (i.e.,
conservation-based rate structure) where water rates are allocated based on volume used®;

(2) developing a drought contingency plan that includes restrictions on outdoor water use during
drought conditions; (3) installing/updating water meters to better account for water use and
improve leak detection; (4) maintaining conveyance infrastructure to improve water delivery

7 The land dedicated to this temporary water rights permit totals 128 acres.
8 Generally, the first rate block should include the average usage per residential meter per month, with 25 — 50 percent rate
increases for each subsequent block, with no more than three blocks.
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efficiency; (5) mandating or providing incentives for installation of high water efficiency fixtures
in residential/commercial developments; (6) increasing public awareness through education.

For the purposes of this investigation, a 2060 water consumption target of 114 GPCD was
estimated as an amount that could potentially be realized through implementation of long-term
water conservation measures’ . This would require about a 10 GPCD reduction each decade
from 2020 to 2060. Based on this usage, Sulphur’s projected 2060 water demands could be
reduced from 1,441 acre-feet per year to 984 acre-feet per year, thereby eliminating a potential
water supply deficit by 2060 (Figure 1). It is important to note that recent investments into
Sulphur’s economic development may promote population growth (and water demands) beyond
that which was assumed to occur under these current estimates.

? This usage value was determined to be an aggressive, yet achievable target based on usage rates of other communities with
water conservation programs.

24



3,000

2,500
Sulphur
Demand
2,000
§ = = Sulphur
- Demand with
g 1,500 Conservation
-
2 | //"
- — Sulphur Exisiting
1,000 — T S Groudwater
Supply
500
0 T T T T T |
2000 2010 2020 2030 2040 2050 2060

Years

Figure 1. Existing and projected supplies and demands for Sulphur, both with and without
conservation. Projections assume a 90 percent reduction in temporary groundwater rights. Note
— pumping restrictions are assumed to be in place by 2020.

Regional Supplies and Demands

Reclamation’s Rural Water Supply Program highly encourages project sponsors to incorporate a
watershed approach to water resources planning efforts that considers regional solutions to
meeting the demands of multiple entities in an area. The first step in this approach was to
perform a regional needs assessment to identify the extent to which needs exist in the area
beyond Sulphur and how those needs relate to supplies, with a particular focus on identifying
entities that currently rely on groundwater as their sole supply. For the purposes of this
assessment, a 40-mile radius was selected as the cut off range in consideration of the geographic
extent of the Arbuckle-Simpson Aquifer.

A total of 55 water providers were identified within the 40-mile radius. Using the OCWP,
pertinent data on projected demands, existing water rights, and supply sources were collected.
Water providers were then ranked based on relative need (1 = greatest need) using factors related
to demand increases, water right exceedances, water and infrastructure needs, proximity to
Sulphur, and groundwater use. According to the regional needs assessment, Murray County
RWD No. I ranked the highest, followed by Buckhorn RWD, which currently purchases its
water from Murray County RWD No. 1. Both RWDs are adjacent to Sulphur to the north and
east, respectively. Figure 2 includes a map which depicts the results of the regional assessment’s
ranking analysis.
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Figure 2. Map showing the results of a regional water needs assessment to identify potential
customers that could purchase water from Sulphur.
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Considering the fact that the other water providers which scored as high as Murray County RWD
No. 1 and Buckhorn RWD were not adjacent to Sulphur, it was decided to exclude those from
further analysis and to focus only on the supplies and demands of Murray County RWD No. 1.

Murray County RWD No. 1 operates three groundwater wells in the Arbuckle-Simpson Aquifer
through an existing temporary groundwater right permit for 764 acre-feet per year'". It does not
have a prior right groundwater permit. Murray County RWD. No. 1 currently sells water to the
town of Dougherty'"' and to Buckhorn RWD, the latter of which does not have any other water
supply source. Assuming pumping rates are reduced from 2.0 acre-feet per acre to 0.2 acre-feet
per acre, Murray County RWD No. 1’s temporary groundwater right would be projected to
decrease by 90 percent, from 764 acre-feet per year to 76 acre-feet per year. As previously
stated, for the purposes of this analysis, these reductions will be in place by 2020. Details are
provided in Table 1 below.

Based on the 2012 OWCP, Murray County RWD No. 1°s 2010 demands were 813 acre-feet per
year. Using population data and average per capita day use, the OCWP projected Murray

' The land dedicated to this temporary permit totals 382 acres.
H Dougherty also has a contract with Arbuckle Master Conservancy District for 112 acre-feet per year of water.
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County RWD No. 1’s water demands to be 1,220 acre-feet per year. These supply and demand
data show that a water supply deficit currently exists and would grow to 1,144 acre-feet per year
by 2060. Figure 3 below illustrates the supplies and demands of both RWDs combined.

Water Conservation

Similar to Sulphur, demands could be reduced through implementation of water conservation
measures. Using a 2060 usage target of 114 GPCD, 2060 demands of Murray County RWD

No. 1 could be reduced from 1,220 acre-feet per year to 1,088 acre-feet per year, thereby slightly
reducing their 2060 water deficit from 1,144 acre-feet per year to 1,009 acre-feet per year'.
Figure 3 below illustrates Murray County RWD No. 1’s supplies and demands, both with and
without water conservation.

Summary of Supplies and Demands

Pumping restrictions on the Arbuckle-Simpson Aquifer would result in a water supply deficit for
Sulphur in 2030 that would grow to 295 acre-feet per year by 2060. For Murray County RWD
No. 1 and Buckhorn RWD, a water deficit would occur immediately and grow to 1,144 acre-feet
per year by 2060. Water conservation measures would reduce this deficit slightly by 2060.
Assuming pumping restrictions are in place by 2020", the combined supplies and demands for
Sulphur and Murray County RWD No. 1 indicate that a supply deficit would exist immediately
upon pumping restrictions and would grow to about 1,439 acre-feet per year by 2060. This
deficit could be reduced, but not eliminated, through long-term water conservation measures
aimed at reducing per capita day usage. Figure 4 below illustrates the combined supplies and
demands of Sulphur, along with both RWDs, both with and without water conservation
measures.

12 The benefits of water conservation would be realized through measures undertaken by Buckhorn RWD and Dougherty, which
currently have a GPCD usage of 185 and 174, respectively. The GPCD usage of Murray County RWD No. 1 is already at 114.

'3 A Final Order on the Determination of the Maximum Annual Yield of the Arbuckle Simpson-Aquifer was issued on October 23,
2013; although the order does not establish an implementation timeframe, the year 2020 was assumed for this investigation.
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Figure 3. Existing and projected supplies and demands for Murray County RWD No. 1, both with
and without conservation. Projections assume a 90 percent reduction in temporary groundwater
rights. Note — pumping restrictions are assumed to be in place by 2020. Buckhorn RWD and
Dougherty demands are included.
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Figure 4. Existing and projected supplies and combined demands for Sulphur and Murray County
RWD No. 1, both with and without water conservation. Projections assume a 90 percent
reduction in temporary groundwater rights. Note — pumping restrictions are assumed to be in
place by 2020. Buckhorn RWD and Dougherty demands are included.
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Table 1. Summary of supplies and demands of Sulphur, Murray County RWD No. 1, Buckhorn RWD, and

Dougherty.
DEMANDS (acre-feet per year)
2010 2020 2030 2040 2050 2060
Sulphur 961 1,045 | 1,142 | 1,232 1,336 1,441
Murray Co. RWD No. 1 576 625 684 738 801 863
Buckhorn RWD 192 209 228 246 267 288
Dougherty 45 50 54 58 63 69
Total 1,774 | 1,929 | 2,108 | 2,274 | 2,466 | 2,661
DEMANDS with Conservation (acre-feet per year)
2010 2020 2030 2040 2050 2060
Sulphur 961 979 997 998 997 984
Murray Co. RWD No. 1 576 625 684 738 801 863
Buckhorn RWD 192 192 193 189 185 177
Dougherty 45 47 47 46 46 45
Total 1,774 | 1,843 | 1,921 1,971 2,029 | 2,069
EXISTING SUPPLIES - Groundwater
2010 2020 2030 2040 2050 2060
Prior Rights Permit 1,120 | 1,120 | 1,120 | 1,120 | 1,120 | 1,120
Temporary Rights Permit? 257 26 26 26 26 26
Sulphur Total 1,377 | 1,146 | 1,146 | 1,146 | 1,146 | 1,146
Surplus*(Deficit)’ 416* 101* 4* (86) (190) (295)
gg; f’s’e ”ns/g?iggc' £) with 416* | 167+ | 148 | 148+ | 148 | 162"
Prior Rights Permit 0 0 0 0 0 0
Temporary Rights Permit? 764 76 76 76 76 76
Murray Co. | Total 764 76 76 76 76 76
RWD No. 1 Surplus*(Deficit) 188* | (549) | (608) | (662) | (725) | (787)
Surplus*(Deficit) with .
carplus (Beficit) 188* | (549) | (608) | (662) | (725) | (787)
Prior Rights Permit 0 0 0 0 0 0
Temporary Rights Permit 0 0 0 0 0 0
Buckhorn Total 0 0 0 0 0 0
RWD Surplus*(Deficit) (192) | (209) | (228) | (246) | (267) | (288)
Surplus(Deficit) with
carplus(Berictt) (192) | (192) | (193) | (189) | (185 | (177)
Prior Rights Permit 0 0 0 0 0 0
Temporary Rights Permit 0 0 0 0 0 0
Dougherty Total 0 0 0 0 0 0
Surplus*(Deficit) (45) (50) (54) (58) (63) (69)
Surplus*(Deficit) with
curplus (Beficit) 45) | (47) | (47) | (48) | (46) | (45)
Total Surplus*(Deficit) 367* (707) (886) | (1,052) | (1,245) | (1,439)
Total Surplus*(Deficit) with Conservation 367" (621) (699) (749) (807) (847)

' Blue font and an asterisk indicate a surplus & red font insider the parenthesis indicates a deficit.

2 Assumes pumping restrictions are in place by 2020

®Buckhorn RWD and Dougherty purchases water from Murray Co. RWD No. 1
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Opportunities

The recent groundwater permitting restrictions has created a unique opportunity for Sulphur to
collaborate with other stakeholders in the region on a study to evaluate the viability of
developing surface water supply options that meet the immediate and long-term water supply
needs of the area. At the same time, these options would reduce long-term pumping rates on the
Arbuckle-Simpson Aquifer and help avert any potential adverse impacts on the economic,
recreational, historic, cultural, and natural resources associated with the aquifer.

An opportunity also exists to fulfill the Arbuckle Project’s original Congressionally-authorized
purpose of providing water to five entities in the region, including Sulphur. As previously stated,
Reclamation’s Arbuckle Project consists of Arbuckle Dam and Reservoir; a system of two
pipelines to deliver water to Ardmore, Dougherty, Davis, Wynnewood, a refinery at
Wynnewood, and the Ardmore Air Park industrial site; and two pumping plants. A third pipeline
was authorized to deliver water to Sulphur, which has an existing contract with the Arbuckle
Master Conservancy District for 1,997 acre-feet per year of surface water stored within the Lake
of the Arbuckles. However, the pipeline was never built so the infrastructure necessary to
deliver the water to Sulphur does not exist. Coincidentally, the 1,997 acre-feet per year of
surface water available from Lake of the Arbuckles is more than enough to meet the 2060 water
supply needs of Sulphur and Murray County RWD No. 1 (1,439 acre-feet per year).

The fact that Sulphur has an existing surface water right allocation from Lake of the Arbuckles,
which is more than enough to meet its long-term water supply needs, sets up the opportunity for
Sulphur to become a wholesale water provider in the area. According to Reclamation’s regional
needs assessment, Murray County RWD No. 1 (and its customers) is an excellent candidate to
participate in a project to develop infrastructure from Lake of the Arbuckles. Sulphur, along
with Murray County RWD No. 1, expressed an interest in this arrangement and thus requested
that Reclamation include the needs of Murray County RWD No. 1, including its customers
(Buckhorn RWD and Dougherty) in its infrastructure assessment for the area. Furthermore,
given the previously cited demand projections of all three entities, Sulphur would still have a 558
acre-feet per year water surplus in 2060. This creates additional opportunities for Sulphur to sell
water to other customers and further mitigate potential adverse impacts on the aquifer.

The NPS and Chickasaw NRA are highly supportive of this appraisal investigation and support
development of Lake of the Arbuckles’ Sulphur water right allocation thereby decreasing long-
term demands on groundwater supplies. This may potentially improve flow in the springs and
streams in the Chickasaw NRA. These water sources are critical to sustaining the local
ecosystem, preserving the Chickasaw Nation’s rich cultural heritage, and maintaining the
economic viability of the area.

Planning Objective

In consideration of the problems, needs, and opportunities in the investigation area, the planning
objective of this appraisal investigation is to reduce long-term pumping from the Arbuckle-
Simpson Aquifer through development of a surface water supply alternative that conveys water
to Sulphur and provides at least 707 acre-feet per year of water to Sulphur and Murray Co. RWD
No. 1 by 2020, and at least 1,439 acre-feet per year of water by 2060.
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CHAPTER I

ALTERNATIVES VIABILITY ANALYSIS

Alternatives Formulation and Evaluation
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ALTERNATIVES FORMULATION

Alternatives were formulated based on their ability to meet the planning objective of reducing
long-term pumping from the Arbuckle-Simpson Aquifer through development of a surface water
supply alternative that conveys water to Sulphur and provides at least 707 acre-feet per year of
water to Sulphur and Murray Co. RWD No. 1 by 2020, and at least 1,439 acre-feet per year of
water by 2060. The first step was to formulate alternative water supply sources for the area and
select a preferred water supply source. The second step was to formulate alternatives to convey
the water from the preferred supply source to Sulphur, and then on to Murray County RWD

No. 1.

No Action Alternative (Future without the Project)

Reclamation standards require an analysis of the No Action Alternative as part of an appraisal
investigation carried out under the Rural Water Supply Program. The No Action Alternative
includes steps that would most likely be taken within the investigation area during the planning
horizon to address the identified problems, needs, or opportunities if the Project is not
constructed. The analysis must include the estimated cost of those steps and projected results,
including risks and uncertainties. The No Action Alternative is generally used to assess the
benefit/cost of the Project relative to doing nothing. For the purposes of this investigation, the
No Action Alternative was assumed to include acquisition of groundwater rights that would be
obtained either directly through purchase/leasing of water rights or indirectly through
purchasing/leasing land. The costs of this approach was estimated to range from $1.1 million to
$8.7 million, respectively. It is important to point out that although acquisition of additional
groundwater rights is attractive from a cost standpoint, it does not meet the planning objective of
reducing groundwater withdrawals from the Arbuckle-Simpson Aquifer, and may not generate
domestic, recreation, and environmental benefits. A more detailed assessment is described in
Chapter IV - Economics and Benefits Analysis.

Supply Source Alternatives - Methods and Results

Surface water supply source alternatives were formulated using quadrangle maps and aerial
photographs of the investigation area, and by evaluating water availability and water quality
information. The following surface water supply sources were identified as potentially meeting
the planning objective: (1) Washita River, (2) Veterans Lake and (3) Lake of the Arbuckles. A
viability analysis resulted in Lake of the Arbuckles being selected as the proposed alternative
water supply source for Sulphur. The Washita River and Veterans Lake alternatives were
eliminated from further consideration in this assessment. Below is a brief discussion for this
rationale.

Water Supply Alternatives Considered but Eliminated

Washita River

The quality of the Washita River is considered poor due to high turbidity, total dissolved solids,
sulfate, and total coliforms (including fecal coliform and E. Coli) (OWRB 2011). Conventional
water treatment methods would be sufficient to provide treatment for the high levels of
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constituents in the river, but when measurable limits of sulfate exceed the Maximum
Contaminant Level limit of 250 milligram per liter, which has been the case in the Washita
River, advanced treatment measures would be required. No accepted Best Available Treatment
exists for Sulfate removal, but the most documented treatment techniques are nanofiltration and
ion exchange (Reclamation 2010). A description of each treatment technique is summarized
below to document the additional expense in comparison to conventional water treatment.

e Nanofiltration is expensive, particularly for small systems, and disposal of residuals can
be an issue. Further, nanofiltration may produce a reject stream of as much as 30 percent
of the daily plant flow (EPA, 2005). Membrane technologies, like nanofiltration, are
energy intensive which is reflected in operational costs.

e Jon exchange has a lower initial cost of treatment. Ion exchange for a surface water
source with high sulfates and total dissolved solids would need to be an additive to a
conventional treatment plant to reduce total dissolved solid concentrations of the treated
water.

Regarding conveyance costs, the Washita River is located about nine miles west of Sulphur. For
this preliminary analysis, elevations and distances were measured using geographic information
systems topographic maps to determine an approximate pipeline length and pump head required
to transport water from the river to Sulphur. An assumption that the optimal pipeline route
would follow State High 7 was used to determine the elevations at the beginning, end, and high
point of the pipeline. These elevations were determined to be:

e 780 feet (ft) at the river south of Davis and east of State Highway 77;
e 928 ft at the west edge of Sulphur, along State Highway 7; and
e 1,038 ft at the high point along State Highway 7.

It was determined that six of the nine mile pipeline would require pumping the water from the
river and only three miles could be gravity fed. Based strictly on the elevation difference, 258-ft
of pressure head would be required to transport the water from the river to the highest point
resulting in relatively high energy costs that would occur throughout the life of the project.

Although this alternative was eliminated in this investigation due to the relatively high costs that
would be associated with storage, advanced water treatment, pumping, and conveyance,
consideration should be given to evaluating potential benefits associated with maintaining
aquifer and reservoir levels. This analysis was beyond the scope of this investigation, but is
recommended in the conclusions section of this report. .

Veterans Lake

Veterans Dam and Lake is located three miles from Sulphur within the Chickasaw NRA on
Wilson Creek, a tributary to Rock Creek which flows into Lake of the Arbuckles. The Lake was
constructed in 1936 by the Works Project Administration and is currently owned and operated by
the NPS. It has a surface area of about 67 acres, a storage capacity of 600 acre-feet, and firm
yield of about 40 acre-feet per year (C.H. Guernsey & Company 1986). Veterans Lake was
eliminated as a supply source for Sulphur because the firm yield is insufficient and does not meet
the planning objective. Although eliminated as a supply source, Veterans Lake was considered
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viable from the standpoint of intermediate storage for regulating flows emanating from Lake of
the Arbuckles. This is discussed in more detail under the alternatives conveyance section.

Water Reuse and Recycling

The reuse of highly treated wastewater effluent for non-potable purposes such as irrigation is a
commonly employed method of reducing potable water needs. Sulphur completed the
construction of a new wastewater treatment plant in 2010. The plant is located southwest of the
city and has a design capacity of 1.5 mgd. The plant recovered approximately 42 percent of the
water produced by Sulphur’s WTP in September 2012 that could then be available for reuse.
Assuming this trend continues, the maximum amount of recycled wastewater supply that could
be available would be 609 acre-feet based on 2060 demands (without conservation). This
alternative would still require pumping of an additional 834 acre-feet per year of water from the
Arbuckle-Simpson Aquifer to meet the projected 2060 water deficit. Although this alternative
was eliminated as a supply source because it would require continued pumping of the aquifer, it
should still be considered in future analyses that seek to expand Sulphur’s water supply portfolio.
This is because the source in and of itself does not negatively impact either Lake of the
Arbuckles or the aquifer, and is normally discharged into the Washita River which is poor
quality and considered unusable.

Preferred Surface Water Supply Alternative

The preferred surface water supply source alternative is Lake of the Arbuckles. Lake of the
Arbuckles is the primary feature of Reclamation’s Arbuckle Project and has a firm yield of
24,000 acre-feet per year. The Arbuckle Master Conservancy District holds a 24,000 acre-feet
per year water right to the Lake, which is fully contracted to Ardmore (13,844 acre-feet per
year), Davis (2,538 acre-feet per year), Wynnewood Refining Company (2,940 acre-feet per
year), City of Sulphur (1,997 acre-feet per year), Wynnewood (1,445 acre-feet per year),
Dougherty (112 acre-feet per year), and Goddard Youth Camp (3.1 acre-feet per year).
Sulphur’s contractual share of the lake has never been utilized because the infrastructure
necessary to deliver the water to Sulphur does not currently exist. Regarding water quality, the
OWRB’s Beneficial Use Monitoring Program (BUMP) reported water quality levels in the lake
after sampling from October 2008 to July 2009. The BUMP reported treatable levels of nutrients,
neutral to slightly alkaline pH levels, and low turbidity readings. This indicates that the source
water in the lake will require only a minimum level of treatment.
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Conveyance Alternatives - Methods and Results
From Lake of the Arbuckles to Sulphur

Alternatives to pump, convey, and treat water from Lake of the Arbuckles to Sulphur were
formulated using data from existing reports, stakeholder input, and new data collected from
recent quadrangle maps, aerial photography, and field reconnaissance visits. First, data from
previously completed reports were compiled in an effort to identify data gaps and reduce
redundancy. One report of particular importance to this effort was the Sulphur Municipal and
Industrial Water Supply Facilities Phase I Preliminary Studies and Investigations Report

(C.H. Guernsey & Company 1986). The 1986 C.H. Guernsey Report evaluated eight alternatives
for supplying water from Lake of the Arbuckles to Sulphur. The recommended alternative
included construction of a new intake and pump station on the east side of the Rock Creek arm of
the lake, a pipeline through the Chickasaw NRA, and a new WTP northwest of Sulphur.
Reclamation presented the findings of the 1986 C.H. Guernsey Report at a stakeholder meeting
in August 2011, and comments were solicited regarding the acceptability of these alternatives in
a current setting, almost 20 years after the report. The consensus among the stakeholders was
that Reclamation should re-evaluate all eight alternatives, to the extent practical, and determine
their viability using current Reclamation procedures and standards; as well, stakeholders
recommended that Reclamation evaluate new alternatives that maximize use of existing
infrastructure and minimize disturbance within the Chickasaw NRA.

The preliminary evaluation of the 1986 C.H. Guernsey Report alternatives resulted in the
elimination of two of the eight alternatives: Alternatives 7 and 8 were eliminated. Alternative 7,
as conceived in the 1986 Report, was eliminated because it only included infrastructure to
deliver water to the nearby Murray County RWD No. 1 and Buckhorn RWD instead of Sulphur,
and thus, did not meet the planning objective. Alternative 8, as conceived in the 1986 Report,
was eliminated because it included utilization of an existing segment of pipeline for a portion of
the delivery system. Specifically, Alternative 8 included utilization of the existing Wynnewood
Aqueduct to convey water to the City of Davis, where it would subsequently be conveyed to
Sulphur through a new pipeline. Based on a recent review of the Wynnewood Aqueduct
Designers’ Operating Criteria, Reclamation concluded that the segment of the Wynnewood
Aqueduct pipeline from the existing reregulation reservoir to the City of Davis was not sized to
meet the combined peak water demands of Sulphur along with the cities of Davis and
Wynnewood. Therefore, Alternative 8 was eliminated from further consideration. However, it
is important to point out that, although this segment is undersized to meet the total peak demands
of all users, the segment of the Wynnewood Aqueduct from the Wynnewood pumping plant to
the reregulation reservoir is sized to meet the combined peak demands of all users, including
Sulphur’s full water right allocation (Reclamation 2011). This revelation was critical in allowing
Reclamation to consider utilization of this segment as part of a new alternative to deliver water to
Sulphur, which is discussed in detail in the next section. Overall, Reclamation concluded that
Alternatives 1 — 6, as conceived in the 1986 C.H. Guernsey Report'*, were considered worthy of
further consideration in this assessment.

' The locations of infrastructure components associated with these Alternatives were modified, as necessary, to account for current
conditions on the ground.
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The next step in the alternatives formulation process was to build upon stakeholder
recommendations to consider alternatives that maximize use of existing infrastructure and
minimize disturbances to the Chickasaw NRA. In doing so, Reclamation formulated four new
alternatives, Alternatives 5, and Alternatives 8 — 10, which were not considered in the 1986 C.H.
Guernsey Report. All three alternatives propose conveyance options primarily outside the
Chickasaw NRA along the west side of Lake of the Arbuckles. In addition, one alternative from
the 1986 C.H. Guernsey Report was added which included a different pipeline alignment. An
illustration of the ten alternatives is provided in Figure 5. A summary description and more
detailed map of each alternative are provided in the next section.
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Figure 5. An illustration of ten alternatives formulated to convey water from Lake of the Arbuckles
to Sulphur. Alternatives consist of various combinations of existing and proposed intakes,
pipelines, storage tanks/reservoirs, and treatment plant locations.
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Conveyance Alternatives - Methods and Results
From Sulphur to Murray County RWD No. 1 and Buckhorn RWD

Alternatives to deliver water from Sulphur to Murray County RWD No. 1 were formulated using
stakeholder input and new data collected from recent quadrangle maps, aerial photography, and
field reconnaissance visits. Two alternatives were formulated:

1. Utilize the existing water taps and infrastructure to deliver water to both RWDs; or

2. Construct a new pipeline from Sulphur water main to the Murray County RWD No. 1
standpipe. This would enable indirect delivery to Buckhorn RWD, which currently
purchases water from Murray County RWD No. 1.

Alternative 1 was eliminated from consideration because the existing water taps are located on
large water mains, which would have caused pressure issues and required installation of multiple
pump stations, thereby driving up costs to maintain an adequate flow rate and pressure.
Alternative 2 was selected as the proposed alternative to deliver water to Murray County RWD
No. 1 (Figure 6)."

2 Proposed Booster
3 Pumping Station  SEEEE S

—: Existing City of Sulphur
Water Plant & Wells

: Propose Water |
Treatment Plant

B LI b q

Figure 6. lllustration of the existing and new infrastructure proposed to convey treated water from
Sulphur to Murray County RWD No. 1 and Buckhorn RWD.

" The proceeding section presents a detailed evaluation screening of conveyance options to deliver water from Lake of the
Arbuckles to Sulphur. This screening evaluation was not necessary for conveyance alternatives to Murray County RWD No. 1
because only two alternatives were considered, one of which was eliminated due to high costs.
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ALTERNATIVES - EVALUATION AND COMPARISON
From Lake of the Arbuckles to Sulphur

The next step was to evaluate and compare the ten conveyance alternatives using current
Reclamation standards and procedures and to recommend a viable, proposed alternative for an
appraisal-level design.

Methods

The ten conveyance alternatives were evaluated and compared based on criteria set forth in the
Principles and Guidelines (P&Gs) for Water and Related Land Resources Implementation
Studies (Water Resources Council 1983). The P&Gs were developed to ensure proper and
consistent planning by Federal agencies in the formulation and evaluation of water-related
resources studies, including appraisal and feasibility investigations. The four criteria are as
follows:

1. Effectiveness: The extent to which an alternative reliably meets the planning objective
by alleviating a specified problem and achieving goals.

2. Efficiency: The extent to which an alternative is cost effective. NOTE: the annualized
life-cycle costs for this analysis were based on order-of-magnitude construction cost
estimates and were developed solely for comparison of project alternatives. Refined
project cost estimates for the proposed alternative are presented in Chapter III —
Appraisal-Level Design and Costs.

3. Acceptability: The workability and viability of an alternative with respect to how
compatible it is with authorities, regulations, policies, and environmental law.

4. Completeness: The extent to which an alternative accounts for all necessary investments
or other actions to ensure realization of goals.

Although the P&Gs list the above criteria as requirements to consider in the evaluation of
alternatives, the P&Gs do not specify the manner by which these criteria would be analyzed, a
discretion that is allowed due to the wide variation among project types. For this appraisal
investigation, criteria were analyzed based on a variety of key factors considered important to
each criterion. For instance, the Effectiveness criterion was analyzed based on factors related to
the reliability of water deliveries, as well the challenges associated with construction and
servicing the project. Next, points were allocated based on whether a criterion and/or factor
scored a “high”, “moderate”, or “low”. The point allocation system is described later in this
section; below is a detailed description of each criterion and its associated ranking factors.

Effectiveness

Effectiveness measures the extent to which an alternative reliably meets the planning objective
by alleviating a specified problem and achieving goals. Specifically, effectiveness was measured
in terms of the following three factors:

1. Water Delivery: The extent to which proposed facilities can deliver water at all
reservoir levels:
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a. High Effectiveness — The alternative uses an intake that would deliver water at all
expected reservoir levels.

b. Low Effectiveness — The alternative uses an intake that may not facilitate water
deliveries at some expected reservoir levels.

2. Constructability: The challenges associated with construction of proposed facilities:
a. High Effectiveness — Construction challenges are minimal:

1.

ii.

iii.

1v.

Physical factors such as terrain and soil type are favorable for pipeline
construction

Physical factors such as terrain and soil type are favorable for pumping
plant construction

Physical factors such as terrain and soil type are favorable for treatment
plant construction

A new intake is not required

Moderate Effectiveness — Construction challenges are moderate:

1.

ii.

iii.

Physical factors such as terrain and soil type are moderately favorable
for pipeline construction

Physical factors such as terrain and soil type are moderately favorable
for pumping plant construction.

Physical factors such as terrain and soil type are moderately favorable
for treatment plant construction

Low Effectiveness — Construction challenges are significant:

1.

ii.

1il.

1v.

Physical factors such as terrain and soil type are not favorable for
pipeline construction

Physical factors such as terrain and soil type are not favorable for
pumping plant construction

Physical factors such as terrain and soil type are not favorable for
treatment plant construction

A new intake is required

3. Serviceability: The challenges associated with operations and serviceability:
a. High Effectiveness — Operational challenges are minimal:

1.
ii.

1il.

The intake structure requires low maintenance.

The pumping plant(s) are accessible, conveniently located, and near
existing utilities.

The treatment plant is accessible, conveniently located, and/or near
existing utilities.

b. Moderate Effectiveness — Operational challenges are moderate:

1.
ii.

1il.

The intake structure requires moderate maintenance.

The pumping plant(s) may be accessible, conveniently located, and/or may
be near existing utilities.

The treatment plant may be accessible, conveniently located, and/or may
be located existing utilities.

c. Low Effectiveness — Operational challenges are significant:

1.
ii.

The intake structure requires high maintenance.
The pumping plant(s) are difficult to access, not conveniently located,
and/or are not near existing utilities.
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iii. The treatment plant is difficult to access, conveniently located, and/or is
not near existing utilities.

Efficiency
Efficiency measures the extent to which an alternative is cost effective based on preliminary-
level capital costs, annual O&M costs, and life-cycle costs of the alternative'®:

1.

High Efficiency — The annualized life-cycle cost of treated water is less than $1.50 per
1,000 gallons.

Moderate Efficiency — The annualized life-cycle cost of treated water is more than $1.50
but less than $4.00 per 1,000 gallons.

Low Efficiency — The annualized life-cycle cost of treated water is more than $4.00 per
1,000 gallons

Engineering Assumptions and Cost Estimations

The annualized life-cycle costs were based on order-of-magnitude construction cost estimates
and were developed solely for comparison of project alternatives. Refined project cost
estimates for the proposed alternative are presented in Chapter III — Appraisal-Level
Design and Costs. The following discussion provides a brief summary of the methods and
assumptions used for each of the major infrastructure components.

Pipeline
For new pipe, Reclamation used the RSMeans Heavy Construction Cost Data, along with market
research, to estimate costs based on the following assumptions:

Pipelines were sized to meet a peak demand of 3.5 cubic feet per second (cfs). This
represents a 1.25 peaking factor above the average flow of 2.75 cfs needed to deliver the
full contracted amount of 1,997 acre-feet per year.

High Density Poly Ethylene pipe was used.

Excavation for the pipe would have vertical sides and a width equal to the inside diameter
of the pipe plus two feet.

The total volume of backfill equals the total volume of excavation.

A USGS topographic map was correlated to local utility company subsurface exploration
experience in the area and was generalized to three areas with the following rock
percentages: 10 percent rock for alignments parallel to U.S. Hwy 7; 50 percent rock for
alignments parallel to Chickasha Trail; and 80 percent rock for alignments in the
Chickasaw NRA.

County road crossings would be made by open cutting, compacting backfill about the
pipe, and restoring the road surface.

Highway road crossings would be made through borehole drilling.

'® The cost ranges used to describe high, moderate, and low efficiency ratings were based on local water market conditions and
best professional judgment.
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e Stream crossings would be made by open cutting; the stream cross section would be
restored as close as possible to its original section and protection would be provided as
required.

e Blow-off structures exist to drain the pipe at all low points in the pipeline; air
inlet/release valve structures with an isolating gate valve exist at all high points in the
pipeline.

e Easement costs would be $14,000 per mile. This estimate was based on indexing actual
costs for easements associated with the Wynnewood Aqueduct and a generalized land
price of $2,500 per acre.

e The pipeline terminal point is a concrete storage structure, which provides water to the
treatment plant.

For alternatives that utilize the existing Wynnewood Aqueduct, it was assumed that Sulphur

would be required to pay back a proportionate share of original construction costs associated
with the portion of the Wynnewood Aqueduct used to convey water to Sulphur (i.e., from the
existing reservoir pump station to the existing regulation reservoir). For the purposes of this

viability analysis, the following assumptions were made:

e The original construction cost of the aqueduct was converted to present value and then
depreciated by its assumed useful service life based on the performance of the pipeline to
date.

e The proportionate share was determined based on Sulphur’s contractual water allocation
relative to other member cities. The actual value, based on service life and depreciation,
will need to be determined by negotiation between the owner (Arbuckle Master
Conservancy District) and Sulphur, and it should be based on performance history,
inspection of the current condition of the pipeline, etc.

Reservoir Pumping Plant

For alternatives that included construction of a new reservoir pumping plant, costs were based on
a combination of actual construction costs of the existing reservoir pumping plant, quoted prices
for major components, and a pumping plant cost estimating program developed by Reclamation.
Costs were based on the following assumptions:

e The pumping plant would consist of two vertical pumps (one primary; one standby) with
a service capacity of 3.5 cfs each. This represents a 1.25 peaking factor above the
average flow of 2.75 cfs needed to deliver the full contracted amount of 1,997 acre-feet
per year.

e Locations were selected in areas above elevation of 890 feet, the top of the flood control
pool, and with an intake elevation of no more than 830 feet, so as to facilitate water
delivery during critical drought periods.

e The pumping plant would be fully automated with pump operations controlled by the
surface water level in the terminal storage tank. Multiple water intake levels would exist
to ensure the ability to pump water at all reservoir levels.

43



For alternatives that utilize the existing reservoir pumping plant, costs were based on the
upgrades that would be necessary to pump the full volume of water to end users, as well as
Sulphur’s proportionate share of original construction costs associated with the reservoir
pumping plant. Assumptions are as follows:

e Replacement pumps at the existing reservoir pumping plant would be comprised of four
horizontal pumps (three primary; one standby) with a service capacity of 13.1 cfs (9.6 cfs
original + 3.5 cfs for Sulphur)

e The original construction cost of the pumping plant was converted to present value and
then depreciated by its assumed useful service life based on the performance of the pump
station to date.

e The proportionate share was determined based on Sulphur’s contractual water allocation
relative to other member cities. The actual value, based on service life and depreciation,
will need to be determined by negotiation between the owner (Arbuckle Master
Conservancy District) and Sulphur, and should be based on performance history,
inspection of the current condition of the pumping plant.

Reservoir Intake Tower
Based on a comparison of sample construction costs, the reservoir intake tower costs were
assumed to be 30 percent of the reservoir pumping plant cost. Assumptions are as follows:

e Multiple water intake levels are required for water quality and assurance of ability to pull
water from all reservoir levels.

e Underwater placement of concrete for the submersible pump system would be required
for placement of the intake assembly.

Booster Pumping Plant

Booster pumping plant costs were based on a combination of actual construction costs of the
existing reservoir pumping plant, indexed to current dollars, quoted prices for major components,
and a pumping plant cost estimating program developed by Reclamation. Costs were based on
the assumption of two horizontal pumps (one primary; one standby) with a service capacity of
3.5 cfs each.

Booster Intake Tower
Based on a comparison of sample construction costs, the booster intake tower costs were
assumed to be 50 percent of the booster pumping plant cost.

Water Treatment Plant

The costs of the new WTP were based on preliminary findings from the 1986 C.H. Guernsey
Report and indexed to current prices using 2011 inflation rates. Costs were estimated based on
the following assumptions:

e The plant would have a maximum design treatment capacity of 3.5 cfs (2.25 mgd).

e The plant would include prominent features such as: rapid mix unit, flocculation,
clarification, filters, backwash ponds, and temporary storage.
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e The plant would require appurtenances such as storage and feeding systems for various
chemicals, raw and treated water flow meters, pumps, rate of flow control equipment, and
quality control laboratory.

Contingencies

Cost estimates include a percentage allowance for construction contingencies as a separate item
to cover minor differences in actual and estimated quantities, unforeseeable difficulties at the
site, changed site conditions, possible minor changes in plans, and other uncertainties.

e A contingency of 5% of the subtotal was included for mobilization.
e A contingency of 20% of the subtotal with mobilization was included for unlisted items.
e A contingency of 25% of the contract subtotal was included for contract costs.

e A contingency of 40% was included for non-contract costs such as: design,
environmental/cultural compliance, and construction management.

Operations and Maintenance (0&M) Costs

The O&M costs for the pipeline, reservoir pumping plant/intake, booster pumping plant/intake,
as well as the Regulation Reservoir, were calculated using existing data on the O&M over the
last three years from the Arbuckle Master Conservancy District associated with existing
infrastructure. The O&M of the WTP was calculated using data from the 1986 C.H. Guernsey
Report and indexed to current prices using 2011 inflation rates.

e Energy costs would be based on the flow rate and required pump head at each pumping
plant at a cost of $0.09 per kilowatt hour (based on statewide averages).

e Actual O&M costs will vary depending on negotiated rates and quality of constructed
features.

Acceptability

Acceptability measures the workability and viability of an alternative with respect to how
compatible it is with authorities, regulations, policies, and environmental law. Acceptability was
measured in terms of the following six factors:

1. Authorities/Policies: The extent to which placement of proposed facilities may be in
conflict with existing authorities or policies of agencies with statutory jurisdiction over
the investigation area:

a. High Acceptability — Unlikely that the placement of proposed facilities is in
conflict with existing authorities and policies of agencies with jurisdiction over
the investigation area.

b. Medium Acceptability — The placement of proposed facilities may be in conflict
with existing authorities, regulations and/or policies of agencies with jurisdiction
over the study area.

c. Low Acceptability — The placement of proposed facilities is likely in conflict with
existing authorities, regulations, and/or policies of agencies with jurisdiction over
the study area.
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2. Recreation: The extent to which construction and/or operations would impact
recreation.
a. High Acceptability
i. Not likely to have any physical impacts on recreation facilities.
ii. Not likely to have temporary or permanent visual or audible impacts on
recreation users.
b. Moderate Acceptability
1. Likely to have physical impacts on primitive or non-permanent facilities,
including camping areas, vault toilets, trails, etc.
ii. Likely to have temporary visual or audible impacts on recreation users.
c. Low Acceptability
1. Likely to have physical impacts on permanent facilities, including flush
restrooms, showers, paved roads, designated tent spaces, RV spaces,
shelters, potable water delivery system, dump stations, etc.

ii. Likely to have temporary and permanent visual or audible impacts on
recreation users.

3. Residents: The extent to which construction and/or operations would impact residents.
a. High Acceptability
i. Pumping plant(s) would not likely have permanent and significant
physical, visual, and/or audible impacts on residents.
ii. Pipeline would have temporary, but not likely have permanent and
significant physical, visual, and/or audible impacts on residents.
iii. Treatment plant would not likely have permanent and significant physical,
visual, and/or audible impacts on residents.
b. Moderate Acceptability
i. Pumping plant(s) would likely have permanent and potentially significant
physical, visual, and/or audible impacts on residents.
ii. Pipeline would likely have potentially significant temporary and
permanent and physical, visual, and/or audible impacts on residents.
iii. Treatment plant would likely have permanent and potentially significant
physical, visual, and/or audible impacts on residents.
c. Low Acceptability
1. Pumping plant(s) would likely have permanent and significant physical,
visual, and/or audible impacts on residents.
i1. Pipeline would likely have significant permanent and temporary physical,
visual, and/or audible impacts on residents.
iii.  Treatment plant would likely have permanent and significant physical,
visual, and/or audible impacts on residents.

4. Natural Environment: The extent to which construction and/or operations would
impact the natural environment such as fish and wildlife, and sensitive areas.
a. High Acceptability
1. Impacts are primarily in disturbed areas
ii. Results in a temporary loss of fish and wildlife habitat
iii. Impacts would have no effect on sensitive, state-listed, candidate, or
threatened and endangered species
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iv. No impacts on sensitive or unique habitat such as wetlands, riparian or
bottomland hardwood areas, etc.
b. Moderate Acceptability
1. Impacts located on an equal proportionate share of disturbed and
undisturbed areas
ii. Results in both temporary and permanent losses of fish and wildlife
habitat, but impacts are insignificant
iii. Impacts may affect, but are not likely to adversely affect, sensitive, state-
listed, candidate, or threatened and endangered species
iv. May impact sensitive or unique habitat such as wetlands, riparian or
bottomland hardwood areas, etc.
c. Low Acceptability
i. Impacts are primarily in undisturbed areas
ii. Results in both temporary and permanent losses of fish and wildlife
habitat, and impacts are likely significant
iii. Impacts may affect, and are likely to adversely affect, sensitive, state-
listed, candidate, or threatened and endangered species.
iv. Would impact sensitive or unique habitat such as wetlands, riparian or
bottomland hardwood areas, etc.

5. Cultural Resources: The extent to which construction and/or operations would impact
cultural resources.

a. High Acceptability — Not likely to impact archeological and/or historic sites
because the environment is unsuitable, and/or surveys have been completed, and
no significant sites exist.

b. Moderate Acceptability — May impact archeological and/or historic sites because
the environment may be suitable, and/or surveys have been completed and
significant sites may exist.

c. Low Acceptability — Likely to impact archeological and/or historic sites because
the environment is suitable, and/or surveys have been completed and significant
sites exist.

6. Public Safety: The extent to which proposed facilities may impact public safety:

a. High Acceptability — Not likely to significantly and permanently increase risk to
public safety.

b. Moderate Acceptability — May significantly and permanently increase risk to
public safety.

c. Low Acceptability — Likely to significantly and permanently increase risk to
public safety.

Completeness

Completeness measures the extent to which an alternative accounts for all necessary investments

or other actions to ensure realization of goals. Completeness was measured in terms of risk

factors which may be present due to uncertainty and variability, as well as the amount of

additional coordination and/or investigations needed to affect timely or successful completion of

the project. Completeness was measured in terms of the following three factors:
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1. Coordination: The extent to which multi-organizational coordination would be required
for construction and/or operation of proposed facilities:
a. High Completeness — Little to no coordination would be required with other

organizations.

b. Moderate Completeness — Some coordination would be required with other
organizations.

c. Low Completeness — Substantial coordination would be required with other
organizations.

2. Risk: The degree of engineering uncertainty and associated risk:

a. High Completeness — Low risk factors and associated engineering uncertainty;
minimal additional investigations are needed to implement the alternative.

b. Moderate Completeness — Moderate risk factors and associated engineering
uncertainty; a moderate amount of investigations are needed to implement the
alternative.

c. Low Completeness — High risk factors and associated engineering uncertainty;
substantial investigations are needed to implement the alternative.

3. Permitting: The extent to which proposed facilities would require the issuance of
permits or clearances which entail risk that could affect the timing or successful
completion of the project.

a. High Completeness:
i. Right of way (ROW) easements would be routine and/or certain to obtain.
ii. Environmental permits and clearances would likely be easy to obtain and
mitigation not likely required.
iii.  Cultural resources clearance by the State Historic Preservation Office
(SHPO) would likely be easy to obtain and mitigation not likely required.
b. Moderate Completeness:
1. ROW easements may not be routine and/or certain to obtain.
ii. Environmental permits and clearances may not be easy to obtain and/or
mitigation may be required.
iii. Cultural resources clearance by the SHPO may not be easy to obtain
and/or mitigation may be required.
c. Low Completeness:
1. ROW easements would not be routine and/or certain to obtain.
ii. Environmental permits and clearances would likely be difficult to obtain
and mitigation would likely be required.
iii. Cultural resources clearance by the SHPO would likely be difficult to
obtain and mitigation would likely be required.

Point Allocations

Points were allocated based on whether a factor scored a “high”, “moderate”, or “low” rating.
For instance, the Completeness criterion is divided into three factors: coordination, risk, and
permitting. If an alternative scored “high” on coordination, then it was allocated 5 points; if it
scored “moderate” on coordination, then it was allocated 3 points; and if it scored “low” on
completion, then it was allocated 1 point. Some factors, such as permitting, were further divided
into categories in order to capture the full variation that exists among alternatives. In the case of
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permitting, three categories were assigned [rights-of-way easements (ROW), environmental
permitting, and cultural clearances], each of which was distributed an even amount of points
within each score. For example, in the case of permitting, the maximum points an alternative
that scores “low” can achieve is a 1; therefore, ROW easements, environmental permits, and
cultural clearance categories were each allocated 0.33 points, roughly one third of the points
available. Conversely, if an alternative scored a “high” on permitting, which has a maximum
score of a 5, then each of the three categories was allocated 1.66 points. The purpose of making
these distinctions was to capture situations in which one alternative may score “low” in one
category (i.e., environmental permitting) but score “high” on another (i.e., ROW easements). An
illustration of the point allocation methodology is provided in Appendix A.
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Alternative Descriptions

This section is divided into two parts. The first part presents an overview of each alternative,
including a brief summary, engineering components, and qualitative scores (denoted in
parentheses as “low”, “moderate”, or “high”). For clarification purposes, it should be noted that
a score of “low” means that an alternative has relatively more negative impacts when compared
to a score of a “high”, which indicates a “good” outcome, meaning that impacts are relatively
minor, benign, or otherwise discountable. The second part of this section presents the
quantitative results in a summary table, along with a brief discussion. Detailed scores for each

criterion across all alternatives are provided in Appendix A.

Alternative 1: Convey water to Veterans Lake for Regulation; treat water near Veterans
Lake before conveying to Sulphur'?

Summary T e IR
Water is pumped from a new intake b= 7 / ‘ ;

on the East side of the Rock Creek 2 5
Arm of Lake of the Arbuckles to : DR - - =0

Veterans Lake. Water is then
withdrawn from Veterans Lake by
gravity and treated at a new facility , prre——
near the lake. Water is then pumped N N LR bl
into the City’s existing water system I o Y ' . ;
near the southwest corner of the City.

Engineering Components
Proposed infrastructure includes 4.2
miles of pipe; 1 reservoir pumping
plant; 1 reservoir intake tower; 1
booster intake tower; 1 booster
pumping plant; and 1 WTP.
Infrastructure components are sized
to deliver a peak demand of 3.5 cfs,
which includes a 1.25 peaking factor
above the 2.75 cfs average flow
needed to deliver Sulphur’s full
contracted amount of 1,997 acre-feet

per year. - &l .
Sulphur Pipeline Regional Rural Water Project
\ Alternative 1 —lfics
Effectiveness I

e Water Delivery (Low) — A new reservoir intake tower would not reliably deliver water at all
reservoir levels.

" This Alternative corresponds to Alternative 1 of the Sulphur Municipal and Industrial Water Supply Facilities, Phase | Preliminary
Studies and Investigations Report (C.H. Guernsey & Company 1986).

50



Constructability (Low) — The pipeline alignment is in rocky/hilly terrain so construction

would be challenging. A new intake would present many construction challenges. The
reservoir pumping station, reservoir intake tower, booster intake tower, booster pumping
station, and WTP are all located near a reservoir shoreline and would be less favorable for
construction because of steeper terrain and rock.

Serviceability (Moderate to Low) — The reservoir intake and pumping station would be
relatively remote, making it difficult to access by both operators and utilities. The WTP would
be located relatively close to Sulphur, making it slightly more accessible.

Efficiency

Annualized life-cycle cost (Moderate) —The annualized life-cycle cost of treated water is
$1.78, which is more than $1.50 but less than $4.00 per 1,000 gallons.

Acceptability

Authorities (Low) — Placement of facilities within the Chickasaw NRA, which is owned by
the NPS, may not be compatible with NPS policy and regulations.

Impacts on Recreation (Moderate to Low) — The pipeline alignment crosses through several
trails and primitive recreation areas. Recreation users would be impacted during
construction and operations.

Impacts on Residents (High) — The only potential impacts on residents would occur from the
new WTP, but impacts would be mitigated by both the distance to the nearest resident, as
well as by the construction of berms to obscure the plant’s location.

Impacts on Natural Environment (Moderate to Low) — Most facilities would be constructed
in undisturbed habitat; the pipeline alignment would cross Rock Creek; the lowering of
Veteran’s Lake could have adverse impacts on the lake’s fish populations.

Impacts on Cultural Resources (Low) — The pipeline alignment crosses archeological sites;
conditions are favorable for additional sites to be encountered.

Impacts on Public Safety (Moderate) — A new reservoir intake would create a boater safety
hazard.

Completeness

Agency Coordination (Low) — A substantial amount of coordination would be required
construct facilities through the Chickasaw NRA.

Engineering Uncertainty/Risk (Low) — The use of Veteran’s Lake as a regulating reservoir
presents uncertain operational constraints.

Permitting (Low) — A new intake would require an individual Section 404 permit; the level of
NEPA compliance would be uncertain given the substantial amount of environmental impacts.
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Alternative 2: Utilize Veterans Lake for Regulation; treat water at Sulphur'8

Description

Water is pumped from a new intake
on the East side of the Rock Creek
Arm of Lake of the Arbuckles to
Veterans Lake. Water is then
withdrawn from Veterans Lake and
pumped to a new WTP on the
southwest corner of the existing City
of Sulphur municipal water system.

Engineering Components
Proposed infrastructure includes 5.6
miles of pipe; 1 reservoir pumping
plant; 1 reservoir intake tower; 1
booster intake tower; 2 booster
pumping plants; 1 terminal storage
tank; and 1 WTP. Infrastructure
components are sized to deliver a
peak demand of 3.5 cfs, which
includes a 1.25 peaking factor above
the 2.75 cfs average flow needed to
deliver Sulphur’s full contracted
amount of 1,997 acre-feet per year.

Effectiveness
e Water Delivery (Low) — A new

4 Water Treatment Plant, 2
Booster Pumping Station,
4 Terminal Storage Facility

KB

take Structure, gig
Pumping Station

k ‘q
MLy 3

Sulphur Pipeline Regional Rural Water Project

Alternative 2

Miles

0 05 1

reservoir intake tower would not reliably deliver water at all reservoir levels.

e Constructability (Moderate to Low) — The pipeline alignment is in rocky/hilly terrain so
construction would be challenging. A new intake would present many construction
challenges. The reservoir pumping station, reservoir intake tower, booster intake tower, and
booster pumping station are all located near a reservoir shoreline and would be less
favorable for construction because of steeper terrain and rock. The placement of the WTP at
Sulphur is favorable due to flatter terrain and less rock.

e Serviceability (High to Low) — The reservoir intake and pumping station would be relatively
remote, making it difficult to access by both operators and utilities. The WTP would be located
in Sulphur, making it more accessible.

Efficiency

e Annualized life-cycle cost (Moderate) —The annualized life-cycle cost of treated water is
$2.10, which is more than $1.50 but less than $4.00 per 1,000 gallons.

'® This Alternative corresponds to Alternative 2 of the Sulphur Municipal and Industrial Water Supply Facilities, Phase | Preliminary
Studies and Investigations Report (C.H. Guernsey & Company 1986).
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Acceptability

e Authorities (Low) — Placement of facilities within the Chickasaw NRA, which is owned by
the NPS, may not be compatible with NPS policy and regulations.

e Impacts on Recreation (Moderate to Low) — The pipeline alignment crosses through several
trails and primitive recreation areas. Recreation users would be impacted during
construction and operations.

e Impacts on Residents (High) — The only potential impacts on residents would occur from the
new WTP, but impacts would be mitigated by both the distance to the nearest resident, as
well as by the construction of berms to obscure the plant’s location.

e Impacts on Natural Environment (Moderate to Low) — Most facilities would be constructed
in undisturbed habitat; the pipeline alignment would cross Rock Creek; the lowering of
Veteran’s Lake could have adverse impacts on the lake’s fish populations.

e Impacts on Cultural Resources (Low) — The pipeline alignment crosses archeological sites;
conditions are favorable for additional sites to be encountered.

e Impacts on Public Safety (Moderate) — A new reservoir intake would create a boater safety
hazard.

Completeness
e Agency Coordination (Low) — A substantial amount of coordination would be required
construct facilities through the Chickasaw NRA.
e Engineering Uncertainty/Risk (Low) — The use of Veteran’s Lake as a regulating reservoir
presents uncertain operational constraints.
e Permitting (Low) — A new intake would require an individual Section 404 permit; the level of
NEPA compliance would be uncertain given the substantial amount of environmental impacts.
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Alternative 3: Pump water from the east side of Rock Creek; convey water directly to
Sulphur; treat water at Sulphur'®

Description

Water is pumped from a new intake
on the East side of the Rock Creek
Arm of Lake of the Arbuckles to a
new water treatment facility at the =%
southwest corner of Sulphur e Al 5ooster Pumping Staton, (S

Terminal Storage Facility

municipal water system.

Engineering Components
Proposed infrastructure includes 5.1
miles of pipe; 1 reservoir pumping
plant; 1 reservoir intake tower; 1
booster pumping plant; 1 terminal
storage tank; and 1 WTP.
Infrastructure components are sized to
deliver a peak demand of 3.5 cfs,
which includes a 1.25 peaking factor
above the 2.75 cfs average flow
needed to deliver Sulphur’s full
contracted amount of 1,997 acre-feet
per year.

Effectiveness

e Water Delivery (Low) — A new e, . ‘
reservoir intake tower would not Sulphur Pipeline Regional Rural Water Project

. . Alternative 3 —ies
reliably deliver water at all 3 %5 "

reservoir levels.

e Constructability (Moderate to Low) — The pipeline alignment is in rocky/hilly terrain so
construction would be challenging. A new intake would present many construction
challenges. The reservoir pumping station, reservoir intake tower, booster intake tower, and
booster pumping station are all located near a reservoir shoreline and would be less
favorable for construction because of steeper terrain and rock. The placement of the WTP at
Sulphur is favorable due to flatter terrain and less rock.

e Serviceability (High to Low) — The reservoir intake and pumping station would be relatively
remote, making it difficult to access by both operators and utilities. The WTP would be located
in Sulphur, making it more accessible.

'® This Alternative corresponds to Alternative 3 of the Sulphur Municipal and Industrial Water Supply Facilities, Phase | Preliminary
Studies and Investigations Report (C.H. Guernsey & Company 1986).
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Efficiency

e Annualized life-cycle cost (Moderate) —The annualized life-cycle cost of treated water is
$1.80, which is more than $1.50 but less than $4.00 per 1,000 gallons.

Acceptability

e Authorities (Low) — Placement of facilities within the Chickasaw NRA, which is owned by
the NPS, may not be compatible with NPS policy and regulations.

e Impacts on Recreation (Moderate to Low) — The pipeline alignment crosses through several
trails and primitive recreation areas. Recreation users would be impacted during
construction and operations.

e Impacts on Residents (High) — The only potential impacts on residents would occur from the
new WTP, but impacts would be mitigated by both the distance to the nearest resident, as
well as by the construction of berms to obscure the plant’s location.

e Impacts on Natural Environment (Moderate to Low) — Most facilities would be constructed
in undisturbed habitat; the pipeline alignment would cross Rock Creek.

e Impacts on Cultural Resources (Low) — The pipeline alignment crosses archeological sites;
conditions are favorable for additional sites to be encountered.

e Impacts on Public Safety (Moderate) — A new reservoir intake would create a boater safety
hazard.

Completeness
e Agency Coordination (Low) — A substantial amount of coordination would be required
construct facilities through the Chickasaw NRA.
e Engineering Uncertainty/Risk (Moderate) — Construction of a new reservoir intake would
require additional investigations to ensure appropriate location and depth.
e Permitting (Low) — A new intake would require an individual Section 404 permit; the level of
NEPA compliance would be uncertain given the substantial amount of environmental impacts.
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Alternative 4. Pump water from the east side of Rock Creek; convey water directly to
Sulphur; treat water near Lake of the Arbuckles2

Description

Water is pumped from a new intake
on the East side of the Rock Creek
Arm of Lake of the Arbuckles to a
new water treatment facility located
near the reservoir. Treated water
would then be pumped to a new
storage facility at the southwest
corner of Sulphur municipal water
system.

Engineering

Proposed infrastructure includes 4.6
miles of pipe; 1 reservoir pumping
plant; 1 reservoir intake tower; 2
booster pumping plants; 1 terminal
storage tank; and 1 WTP.
Infrastructure components are sized to
deliver a peak demand of 3.5 cfs,
which includes a 1.25 peaking factor
above the 2.75 cfs average flow
needed to deliver Sulphur’s full
contracted amount of 1,997 acre-feet
per year.

Effectiveness

. .Y
Terminal Storage Facility,
Booster Pumping Station

|

Sulphur Pipeline Regional Rural Water Project

Alternative 4 e Miles
0 05 1

e Water Delivery (Low) — A new reservoir intake tower would not reliably deliver water at all

reservoir levels.

e Constructability (Low) — The pipeline alignment is in rocky/hilly terrain so construction
would be challenging. A new intake would present many construction challenges. The
reservoir pumping station, reservoir intake tower, booster intake tower, booster pumping
station, and WTP are all located near a reservoir shoreline and would be less favorable for
construction because of steeper terrain and rock.

e Serviceability (Low) — The reservoir intake, pumping station, and WTP would be relatively
remote, making it difficult to access by both operators and utilities.

Efficiency

e Annualized life-cycle cost (Moderate) —The annualized life-cycle cost of treated water is
$1.96, which is more than $1.50 but less than $4.00 per 1,000 gallons.

2 This Alternative corresponds to Alternative 4 of the Sulphur Municipal and Industrial Water Supply Facilities, Phase | Preliminary
Studies and Investigations Report (C.H. Guernsey & Company 1986).
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Acceptability

e Authorities (Low) — Placement of facilities within the Chickasaw NRA, which is owned by
the NPS, may not be compatible with NPS policy and regulations.

e Impacts on Recreation (Moderate to Low) — The pipeline alignment crosses through several
trails and primitive recreation areas. Recreation users would be impacted during
construction and operations.

e Impacts on Residents (High) — The only potential impacts on residents would occur from the
new WTP, but impacts would be mitigated by both the distance to the nearest resident, as
well as by the construction of berms to obscure the plant’s location.

e Impacts on Natural Environment (Moderate to Low) — Most facilities would be constructed
in undisturbed habitat; the pipeline alignment would cross Rock Creek.

e Impacts on Cultural Resources (Low) — The pipeline alignment crosses archeological sites;
conditions are favorable for additional sites to be encountered.

e Impacts on Public Safety (Moderate) — A new reservoir intake would create a boater safety
hazard.

Completeness
e Agency Coordination (Low) — A substantial amount of coordination would be required
construct facilities through the Chickasaw NRA.
e Engineering Uncertainty/Risk (Moderate) — Construction of a new reservoir intake would
require additional investigations to ensure appropriate location and depth.
e Permitting (Low) — A new intake would require an individual Section 404 permit; the level of
NEPA compliance would be uncertain given the substantial amount of environmental impacts.
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Alternative 5: Pump water from the east side of Rock Creek; convey water directly to
Sulphur; treat water at Sulphur

Description

Water is pumped from a new intake
on the East side of the Rock Creek
Arm of Lake of the Arbuckles to a v . .

new water treatment and storage [t g sd el N : :
facility at the southwest corner of e a

Sulphur municipal water system. <

Engineering

This alternative has major facilities
placed identical to Alternative 3
except the pipeline alignment
matches Alternative 4. Proposed
infrastructure includes 5.1 miles of
pipe; 1 reservoir pumping plant; 1
reservoir intake tower; 1 booster
pumping plant; 1 terminal storage
tank; and 1 WTP. Infrastructure
components are sized to deliver a
peak demand of 3.5 cfs, which

includes a 1.25 peaking factor above el '
the 2.75 cfs average flow needed to , '

deliver Sulphur’s full contracted ’ Ldsgils | a2
amount of 1,997 acre-feet per year. - o "

Sulphur Pipeline Regional Rural Water Project
Effectiveness Altsmative 5 —Miles

e Water Delivery (Low) — A new reservoir intake tower would not reliably deliver water at all
reservoir levels.

e Constructability (Moderate to Low) — The pipeline alignment is in rocky/hilly terrain so
construction would be challenging. A new intake would present many construction
challenges. The reservoir pumping station, reservoir intake tower, booster intake tower, and
booster pumping station are all located near a reservoir shoreline and would be less
favorable for construction because of steeper terrain and rock. The placement of the WTP at
Sulphur is favorable due to flatter terrain and less rock.

e Serviceability (High to Low) — The reservoir intake and pumping station would be relatively
remote, making it difficult to access by both operators and utilities. The WTP would be located
in Sulphur, making it more accessible.

Efficiency
e Annualized life-cycle cost (Moderate) —The annualized life-cycle cost of treated water is
$1.79, which is more than $1.50 but less than $4.00 per 1,000 gallons.
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Acceptability

e Authorities (Low) — Placement of facilities within the Chickasaw NRA, which is owned by
the NPS, may not be compatible with NPS policy and regulations.

e Impacts on Recreation (Moderate to Low) — The pipeline alignment crosses through several
trails and primitive recreation areas. Recreation users would be impacted during
construction and operations.

e Impacts on Residents (High) — The only potential impacts on residents would occur from the
new WTP, but impacts would be mitigated by both the distance to the nearest resident, as
well as by the construction of berms to obscure the plant’s location.

e Impacts on Natural Environment (Moderate to Low) — Most facilities would be constructed
in undisturbed habitat; the pipeline alignment would cross Rock Creek.

e Impacts on Cultural Resources (Low) — The pipeline alignment crosses archeological sites;
conditions are favorable for additional sites to be encountered.

e Impacts on Public Safety (Moderate) — A new reservoir intake would create a boater safety
hazard.

Completeness
e Agency Coordination (Low) — A substantial amount of coordination would be required
construct facilities through the Chickasaw NRA.
e Engineering Uncertainty/Risk (Moderate) — Construction of a new reservoir intake would
require additional investigations to ensure appropriate location and depth.
e Permitting (Low) — A new intake would require an individual Section 404 permit; the level of
NEPA compliance would be uncertain given the substantial amount of environmental impacts.
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Alternative 6: Pump water from the west side of Rock Creek; convey water directly to
Sulphur; treat water at Sulphur?!

Description

Water is pumped from a new intake
on the West side of the Rock Creek
Arm of Lake of the Arbuckles to a

T

new water treatment and storage BN \ater Treatment Plant, 1B
g g - Booster Pumping Station,
facility at the southwest corner of B Teminal Storage Faciity

Sulphur municipal water system.

Engineering

Proposed infrastructure includes 5.2
miles of pipe; 1 reservoir pumping
plant; 1 reservoir intake tower; 1
booster pumping plant; 1 terminal
storage tank; and 1 WTP.
Infrastructure components are sized
to deliver a peak demand of 3.5 cfs,
which includes a 1.25 peaking factor
above the 2.75 cfs average flow
needed to deliver Sulphur’s full
contracted amount of 1,997 acre-feet
per year.

Effectiveness

e Water Delivery (Low) — A new A
reservoir intake tower would not Sulphur Pipeline Regional Rural Water Project
reliably deliver water at all Giemakos .
reservoir levels.

e Constructability (Moderate to Low) — The pipeline alignment is in rocky/hilly terrain so
construction would be challenging. A new intake would present many construction
challenges. The reservoir pumping station, reservoir intake tower, booster intake tower, and
booster pumping station are all located near a reservoir shoreline and would be less
favorable for construction because of steeper terrain and rock. The placement of the WTP at
Sulphur is favorable due to flatter terrain and less rock.

e Serviceability (High to Low) — The reservoir intake and pumping station would be relatively
remote, making it difficult to access by both operators and utilities. The WTP would be located
in Sulphur, making it more accessible.

Efficiency

e Annualized life-cycle cost (Moderate) —The annualized life-cycle cost of treated water is

$1.82, which is more than $1.50 but less than $4.00 per 1,000 gallons.

' This Alternative corresponds to Alternative 5 of the Sulphur Municipal and Industrial Water Supply Facilities, Phase | Preliminary
Studies and Investigations Report (C.H. Guernsey & Company 1986).
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Acceptability

e Authorities (Moderate) — Facilities are placed within lands included as part of the Arbuckle
Project’s original authorization, so construction likely to be compatible with NPS policy and
regulations.

e Impacts on Recreation (Low) — The pipeline alignment crosses through permanent recreation
facilities, including: paved roads, tent and RV spaces, and potable water delivery systems.
Recreation users would be impacted during construction and operations.

e Impacts on Residents (High) — The only potential impacts on residents would occur from the
new WTP, but impacts would be mitigated by both the distance to the nearest resident, as
well as by the construction of berms to obscure the plant’s location.

e Impacts on Natural Environment (High to Moderate) — Facilities would be constructed in
relatively less undisturbed habitat; the pipeline alignment would not cross Rock Creek.

e Impacts on Cultural Resources (Low) — The pipeline alignment crosses archeological sites;
conditions are favorable for additional sites to be encountered.

e Impacts on Public Safety (Moderate) — A new reservoir intake would create a boater safety
hazard.

Completeness

e Agency Coordination (Low) — A substantial amount of coordination would be required
construct facilities through the Chickasaw NRA.

e Engineering Uncertainty/Risk (Moderate) — Construction of a new reservoir intake would
require additional investigations to ensure appropriate location and depth.

e Permitting (High to Low) — Facilities are placed within lands included as part of the Arbuckle
Project’s original authorization; easements required for areas where the pipeline crosses
residents; A new intake would require an individual Section 404 permit; the level of NEPA
compliance would be uncertain given the substantial amount of environmental impacts.
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Alternative 7: Pump water from the west side of Rock Creek; convey water directly to
Sulphur; treat water near Lake of the Arbuckles2

Description

Water is pumped from a new intake
on the West side of the Rock Creek
Arm of Lake of the Arbuckles to a
new treatment facility located near
the reservoir. Treated water would
then be pumped to a storage facility
at the southwest corner of Sulphur
municipal water system.

Engineering A R - I
Proposed infrastructure includes 5.2 e Rt
miles of pipe; 1 reservoir pumping ‘
plant; 1 reservoir intake tower; 2
booster pumping plants; 1 terminal
storage tank; and 1 WTP.
Infrastructure components are sized
to deliver a peak demand of 3.5 cfs, i
which includes a 1.25 peaking factor i o ) it

above the 2.75 cfs average flow f \
needed to deliver Sulphur’s full £
contracted amount of 1,997 acre-feet '
per year.

A

Effectiveness Sulphu Pipeline Regional Rural Water Project
. Alternative 7 — s
e Water Delivery (Low) — A new S !

reservoir intake tower would not
reliably deliver water at all reservoir levels.

e Constructability (Low) — The pipeline alignment is in rocky/hilly terrain so construction
would be challenging. A new intake would present many construction challenges. The
reservoir pumping station, reservoir intake tower, booster intake tower, booster pumping
station, and WTP are all located near a reservoir shoreline and would be less favorable for
construction because of steeper terrain and rock.

e Serviceability (Low) — The reservoir intake, pumping station, and WTP would be relatively
remote, making it difficult to access by both operators and utilities.

Efficiency
e Annualized life-cycle cost (Moderate) —The annualized life-cycle cost of treated water is
$1.99, which is more than $1.50 but less than $4.00 per 1,000 gallons.

2 This Alternative corresponds to Alternative 6 of the Sulphur Municipal and Industrial Water Supply Facilities, Phase | Preliminary
Studies and Investigations Report (C.H. Guernsey & Company 1986).
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Acceptability

e Authorities (Moderate) — Facilities are placed within lands included as part of the Arbuckle
Project’s original authorization, so construction likely to be compatible with NPS policy and
regulations.

e Impacts on Recreation (Low) — The pipeline alignment crosses through permanent recreation
facilities, including: paved roads, tent and RV spaces, and potable water delivery systems.
Recreation users would be impacted during construction and operations.

e Impacts on Residents (High) — The only potential impacts on residents would occur from the
new WTP, but impacts would be mitigated by both the distance to the nearest resident, as
well as by the construction of berms to obscure the plant’s location.

e Impacts on Natural Environment (High to Moderate) — Facilities would be constructed in
relatively less undisturbed habitat; the pipeline alignment would not cross Rock Creek.

e Impacts on Cultural Resources (Low) — The pipeline alignment crosses archeological sites;
conditions are favorable for additional sites to be encountered.

e Impacts on Public Safety (Moderate) — A new reservoir intake would create a boater safety
hazard.

Completeness

e Agency Coordination (Low) — A substantial amount of coordination would be required
construct facilities through the Chickasaw NRA.

e Engineering Uncertainty/Risk (Moderate) — Construction of a new reservoir intake would
require additional investigations to ensure appropriate location and depth.

e Permitting (High to Low) — Facilities are placed within lands included as part of the Arbuckle
Project’s original authorization; easements required for areas where the pipeline crosses
residents; A new intake would require an individual Section 404 permit; the level of NEPA
compliance would be uncertain given the substantial amount of environmental impacts.
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Alternative 8: Pump water from Guy Sandy Recreation Area; convey water to Sulphur; treat
water at Sulphur

Description

Water is pumped from a new intake
on the West side of Lake of the
Arbuckles near the Guy Sandy
Recreation Area to a new treatment
and storage facility at the southwest ; : :
corner of the City’s municipal water it By S I - oo St
system along Chickasaw Trail and : — YE BB e caeme
Hwy 7.

Ties To Existing
Sytem

Engineering

Proposed infrastructure includes 7.2
miles of pipe; 1 reservoir pumping
plant; 1 reservoir intake tower; 1
booster pumping plant; 1 terminal
storage tank; and 1 WTP.
Infrastructure components are sized to
deliver a peak demand of 3.5 cfs,
which includes a 1.25 peaking factor .
above the 2.75 cfs average flow ,
needed to deliver Sulphur’s full ; ’
contracted amount of 1,997 acre-feet o R Loy e
per year.

o

F 43 : :
Pipeline Regional Rural Water Project

Effectiveness Sulphur
Alternative 8 —iles
e Water Delivery (Low) — A new e

reservoir intake tower would not
reliably deliver water at all reservoir levels.

e Constructability (High to Low) — The pipeline alignment is in relatively flatter terrain with
less rock. A new intake would present many construction challenges. The reservoir
pumping station, reservoir intake tower, booster intake tower, and booster pumping station
are all located near a reservoir shoreline and would be less favorable for construction
because of steeper terrain and rock. The placement of the WTP at Sulphur is favorable due
to flatter terrain and less rock.

e Serviceability (High to Low) — The reservoir intake and pumping station would be relatively
remote, making it difficult to access by both operators and utilities. The WTP would be located
in Sulphur, making it more accessible.

Efficiency
e Annualized life-cycle cost (Moderate) —The annualized life-cycle cost of treated water is
$1.92, which is more than $1.50 but less than $4.00 per 1,000 gallons.

64



Acceptability

e Authorities (Moderate) — Facilities are placed within lands included as part of the Arbuckle
Project’s original authorization, so construction likely to be compatible with NPS policy and
regulations.

e Impacts on Recreation (High to Low) — The pipeline alignment is not likely to have physical
impacts on recreation facilities. Recreation users would be impacted during the construction
and operations.

e Impacts on Residents (High) — The only potential impacts on residents would occur from the
new WTP, but impacts would be mitigated by both the distance to the nearest resident, as
well as by the construction of berms to obscure the plant’s location.

e Impacts on Natural Environment (High to Moderate) — Facilities would be constructed in
relatively less undisturbed habitat; the pipeline alignment would not cross Rock Creek.

e Impacts on Cultural Resources (Moderate) — The pipeline alignment crosses archeological
sites; conditions may not be favorable for additional sites to be encountered.

e Impacts on Public Safety (Moderate) — A new reservoir intake would create a boater safety
hazard.

Completeness

e Agency Coordination (Low) — A substantial amount of coordination efforts needed to connect
shared infrastructure between Sulphur and the Arbuckle Master Conservancy District.

e Engineering Uncertainty/Risk (Moderate) — Construction of a new reservoir intake would
require additional investigations to ensure appropriate location and depth.

e Permitting (High to Low) — Facilities are placed within lands included as part of the Arbuckle
Project’s original authorization; easements required for areas where the pipeline crosses
residents; A new intake would require an individual Section 404 permit; NEPA compliance
documentation may be expedited due to less environmental impacts.
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Alternative 9: Pump water from existing Lake of the Arbuckles intake; use existing
Wynnewood Aqueduct; convey water to Sulphur; treat water at Sulphur

Description

Water is pumped from the existing
intake at Lake of the Arbuckles through
the existing Wynnewood Aqueduct® to
the existing regulating reservoir. A new

pumping plant at the reservoir pumps g i ] o Water Treatment Plant,
. . y a 1 E = Booster Pumping Stati
the water through a new pipeline to a Bl Ay A EREE . i Sirage Focit

City of Sulphur et

new treatment and storage facility at the
southwest corner of the City’s
municipal water system along
Chickasaw Trail and State Highway 7.

Engineering

Proposed infrastructure includes 6.3 ; _ ‘

miles of new pipe; new pumps at the s g Re-Regulating Reservoir a
« . . . : oster Pumping Sta

existing Arbuckle Reservoir pumping :

plant; 2 new booster pumping plants; 1 i

new terminal storage tank; and 1 new '~ ,

WTP. Infrastructure components are / : XL ;

sized to deliver a peak demand of 3.5 SR R

CfS, Wthh inChldeS a 125 peaking % R S 4 st!ng Intake‘ Siructqre and .
factor above the 2.75 cfs average flow , " e Wy ,
needed to deliver Sulphur’s full ™ ‘ 8

Ty

* -

contracted amount of 1,997 acre-feet h il o A -
per year. Sulphur Pipeline Regional Rural Water Project
Alternative 9

Miles

0 05 1

Effectiveness

e Water Delivery (High) — Using the existing reservoir intake ensures that water is reliably
delivered at all reservoir levels.

e Constructability (High) — Using the existing Wynnewood Aqueduct is favorable; the pipeline
alignment from the re-regulation reservoir is in relatively flatter terrain with less rock. The
placement of the WTP at Sulphur is favorable due to flatter terrain and less rock.

e Serviceability (High) — The existing reservoir intake shows exceptional performance and
requires little maintenance. The WTP would be located in Sulphur, making it more accessible.

Efficiency
e Annualized life-cycle cost (Moderate) —The annualized life-cycle cost of treated water is
$1.91, which is more than $1.50 but less than $4.00 per 1,000 gallons.

2 A recent review of the capacity of the aqueduct confirmed that the section of the existing Wynnewood Aqueduct from the existing
reservoir pumping station to the reregulation reservoir is sized to meet the full water right allocations of the cities of Wynnewood,
Davis, and Sulphur (Reclamation 2011).
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Acceptability

e Authorities (High) — The pipeline alignment would fall within existing rights-of-way, so
construction would not be in conflict with NPS policy and regulations.

e Impacts on Recreation (High) — Facilities would have no physical impacts on recreation
facilities and no temporary or permanent visual and audible impacts to recreation users.

e Impacts on Residents (High) — The only potential impacts on residents would occur from the
new WTP, but impacts would be mitigated by both the distance to the nearest resident, as
well as by the construction of berms to obscure the plant’s location.

¢ Impacts on Natural Environment (High) — Facilities would be constructed in primarily
disturbed habitat and along existing rights-of-way.

e Impacts on Cultural Resources (Moderate) — The pipeline alignment crosses archeological
sites; conditions may not be favorable for additional sites to be encountered.

e Impacts on Public Safety (High) — Using the existing reservoir intake would not create an
additional boater safety hazard.

Completeness

e Agency Coordination (Low) — A substantial amount of coordination efforts needed to connect
shared infrastructure between Sulphur and the Arbuckle Master Conservancy District.

e Engineering Uncertainty/Risk (High) — Using the existing reservoir intake results in less
uncertainty and risk.

e Permitting (High to Moderate) — Facilities are placed within lands included as part of the
Arbuckle Project’s original authorization; easements required for areas where the pipeline
crosses residents; a Section 404 permit would not be required; NEPA compliance
documentation would be expedited due to less environmental impacts.
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Alternative 10: Pump water from existing Lake of the Arbuckles intake to Sulphur though a
new pump station and pipeline; treat water at Sulphur

Description

Water is pumped from Lake of the
Arbuckles through a new pump
station and pipeline to Sulphur along
Chickasaw Trail and State Highway = . ; e
7. Water is then treated at a new R R R B S .. Sorae Facilty, |

-= Booster Pumping Station

treatment and storage facility at the
southwest corner of the City.

Ties To Existing
System

Engineering

Proposed infrastructure includes 9.3
miles of pipe; 1 new reservoir
pumping plant; 1 booster pumping
plant; 1 terminal storage tank; and 1
WTP. Infrastructure components are
sized to deliver a peak demand of 3.5
cfs, which includes a 1.25 peaking
factor above the 2.75 cfs average flow
needed to deliver Sulphur’s full
contracted amount of 1,997 acre-feet
per year.

Effectiveness

iy

e % ~

e Water Delivery (High) — Using the e - -
existing reservoir intake ensures flt’;fnggjeﬁfe“ne Regional Rural Water Project

that water is reliably delivered at P
all reservoir levels.

e Constructability (High) — Construction of a parallel pipeline to the Wynnewood Aqueduct,
even though the alignment would be within existing right-of-way and in relatively flatter
terrain with less rock, would still present some challenges. The placement of the WTP at
Sulphur is favorable due to flatter terrain and less rock.

e Serviceability (High) — The existing reservoir intake shows exceptional performance and
requires little maintenance. The WTP would be located in Sulphur, making it more accessible.

Miles

Efficiency
e Annualized life-cycle cost (Moderate) —The annualized life-cycle cost of treated water is
$1.99, which is more than $1.50 but less than $4.00 per 1,000 gallons.

Acceptability

e Authorities (High) — The pipeline alignment would fall within existing rights-of-way, so
construction would not be in conflict with NPS policy and regulations.
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e Impacts on Recreation (High) — Facilities would have no physical impacts on recreation
facilities and no temporary or permanent visual and audible impacts to recreation users.

e Impacts on Residents (High) — The only potential impacts on residents would occur from the
new WTP, but impacts would be mitigated by both the distance to the nearest resident, as
well as by the construction of berms to obscure the plant’s location.

e Impacts on Natural Environment (High) — Facilities would be constructed in primarily
disturbed habitat and along existing rights-of-way.

e Impacts on Cultural Resources (Moderate) — The pipeline alignment crosses archeological
sites; conditions may not be favorable for additional sites to be encountered.

e Impacts on Public Safety (High) — Using the existing reservoir intake would not create an
additional boater safety hazard.

Completeness

e Agency Coordination (Low) — A substantial amount of coordination efforts needed to connect
shared infrastructure between Sulphur and the Arbuckle Master Conservancy District.

e Engineering Uncertainty/Risk (High) — Using the existing reservoir intake results in less
uncertainty and risk.

e Permitting (High to Moderate) — Facilities are placed within lands included as part of the
Arbuckle Project’s original authorization; easements required for areas where the pipeline
crosses residents; a Section 404 permit would not be required; NEPA compliance
documentation would be expedited due to less environmental impacts.

69



Screening Results

Discussion and Recommendations

Table 2 below provides a summary of the results of the alternatives evaluation. The results are
depicted as a percentage of points scored for each of the ten alternatives across the four criteria.
Alternatives 1 — 7 scored the lowest of the ten alternatives, scoring only 38 to 44 percent of the
total points allowable. These alternatives scored low because they primarily consisted of new
infrastructure constructed inside the Chickasaw NRA, which presented a number of issues across
the effectiveness, acceptability, and completeness criteria. Alternative 8 scored about 50 percent
of the points allowable, which indicates the benefits of avoiding more of the Chickasaw NRA,
but was negatively impacted by the costs and risks associated with building a new intake.
Alternative 9 and 10 scored the highest of the ten alternatives, scoring about 80 percent of the
total points allowable. These alternatives performed relatively well because they use the existing
reservoir intake and avoid the Chickasaw NRA. Alternative 9 performed slightly better than
Alternative 10 because it maximizes use of existing infrastructure (i.e., the existing Wynnewood
Aqueduct).

Table 2. A quantitative comparison of how ten alternatives to convey water from Lake of the Arbuckles to

Sulphur perform on four evaluation criteria. Values represent the percentage of total allowable points
scored. Details are provided in Appendix A.

Alternative

Criterion 1 2 3 4 5 6 7 8 9

10

Effectiveness | 24.4% | 35.5% | 35.5% | 19.9% | 35.5% | 35.5% | 19.9% | 44.9% | 99.9% | 98.2%

Efficiency 60.0% | 60.0% | 60.0% | 60.0% | 60.0% | 60.0% | 60.0% | 60.0% | 60.0% | 60.0%

Acceptability | 46.6% | 44.9% | 46.6% | 46.6% | 46.6% | 54.9% | 54.9% | 71.6% | 93.3% | 93.3%

Completeness | 19.9% | 19.9% | 33.3% | 33.3% | 33.3% | 42.1% | 42.1% | 46.6% | 68.8% | 68.8%

Average

37.7% | 40.1% | 43.8% | 40.0% | 43.8% | 48.1% | 44.3% | 55.8% | 80.5% | 80.1%

Alternative 9 received the highest scores across all four criteria and is therefore recommended as
the only viable, proposed conveyance alternative. Under Alternative 9, 1,997 acre-feet per year
would be released through the existing intake structure at Lake of the Arbuckles and pumped
through the existing Wynnewood Aqueduct to the existing regulating reservoir, both of which
are owned and operated by the Arbuckle Master Conservancy District. Water would then be
pumped from a new pumping station through a new pipeline to a new treatment and storage
facility at the southwest corner of Sulphur’s municipal water system along Chickasaw Trail and
State Highway 7. As previously stated at the beginning of this chapter, the proposed conveyance
alternative to convey water from Sulphur to Murray County RWD No. 1 is to construct a new
pipeline from Sulphur water main to the Murray County RWD No. 1 standpipe. Together, the
proposed conveyance alternatives to deliver water from Lake of the Arbuckles to Sulphur and on
to Murray County RWD No. 1 comprise the “Sulphur Pipeline Regional Rural Water Supply
Project” (Project).
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CHAPTER III
APPRAISAL-LEVEL DESIGN AND COSTS

Proposed Alternative
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DESIGN NARRATIVES

Detailed design narratives for the proposed alternative, known as the Sulphur Pipeline Regional
Rural Water Supply Project (Project) are organized by major project feature and presented in the
order by which water would flow from Lake of the Arbuckles to Sulphur and on to Murray
County RWD No. 1. For each major project feature, a description of the details, assumptions,
risk factors, and additional considerations (as applicable) is provided for the three design
components: structural/architectural; mechanical/hydraulic; and electrical. Designs represent
state-of-the-art technologies and have incorporated components that reduce energy use and
increase energy efficiency where possible?®. Detailed quantity sheets and a list of preparers are
provided in Appendix D.

A list and conceptual illustration of major project features is below. Existing infrastructure is
denoted in blue and new infrastructure is denoted in gold:

Project Features oy oo,
RWD No. 1
. e . Standpipe
e Existing Wynnewood pumping plant
o)
. . =
e Existing Wynnewood Aqueduct ot
-0
° 1911 1 1 Sulphur Eg
Existing Regulating reservoir el —— g5
Sulphur Pipeline . Sulphur Water Main AWD No. 1 S
d Sulph lati . . 1 TreatmentPlant ™ pumning Plant
e Proposed Sulphur regulating reservoir pumping plant ping

e Proposed Sulphur pipeline
e Proposed Sulphur WTP

Sulphur
Regulating
Reservoir
Pumping Plant

Regulating Reservoir,

e Existing Sulphur water main

e Proposed Murray County RWD No. 1 pumping plant

Lake of the
Arbuckles

e Proposed Murray County RWD No. 1 pipeline

‘Wynnewood
Pumping Plant

e Existing Murray County RWD No. 1 standpipe

Wynnewood Pumping Plant
1. Structural/Architectural Components
1.1. Details — The existing reinforced concrete pump pedestals would be removed and
replaced with new reinforced concrete pedestals that are sized to meet the size

requirements of the new pump units furnished.

2. Mechanical/Hydraulic Components

 Variable speed vertical turbine pumps were included at the water treatment plant clear well
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2.1. Details — The existing pumping plant has three existing duty pumps and one installed
standby pump. The pumps are constant speed split case horizontal centrifugal pumps.
The control system only allows three pumps to be operated at a time. Each existing
pump has a rated capacity of 3.45 cfs at 179 feet of total dynamic head (TDH). Split
case horizontal centrifugal pumps were also selected for the replacement pumps. Each
new pump is rated for 4.37 cfs at 180 feet of TDH. 125 horsepower motors are required
for each pump. Operation and control is anticipated to be the same as the existing
pumps. The existing pumping plant discharges into a 27-in pipeline that discharges to an
open surge tank at Sta. 13+82.72. Upon a controlled pump shutdown or an uncontrolled
pump shutdown due to loss of power, reverse flow is currently controlled by shutting an
existing 6-in diameter hydraulically operated gate valve located downstream of each
pump. The closure time for each pump discharge valve is 50 to 55 seconds. The pump
discharge valve closure time and the surge tank 0.24 miles downstream limit the
hydraulic transient from pump shutdown. To install the larger pumps, piping changes
within each leg between the suction and discharge manifolds would be required. The
suction piping would continue to be 8-in diameter but the existing 6-in discharge piping
and valves would be replaced with new 8-in diameter piping and valves. The existing
hydraulic fluid power (HPU) unit and piping that operates the valves would also be
replaced with a new modern unit operating at a higher pressure. Because there are three
duty pumps and one installed standby, the pump station would retain full discharge
capacity with the loss of one pump. This configuration would meet state health
department regulations for redundant capacity.

2.2. Assumptions - Suction and discharge pipes between the existing suction and discharge
manifolds are assumed to require complete replacement due to differences in the existing
and replacement pump discharge size and elevation. HPU and hydraulic piping is
assumed to require complete replacement since new hydraulically actuated pump
discharge valves are required. Additional hydraulic transient mitigation is assumed not
to be required.

2.3. Risk Factors - Clearances within pumping plant would be slightly less with the new
pumping equipment. Clearance changes cannot be identified until a detailed design
layout is completed.

3. Electrical Components

3.1. Details -
e A new 750 kilo Volt-Ampere (kVA) transformer would be required to provide
sufficient power for the new 125 HP pumps and the current station service and
Chlorination Station loads.

e The existing motor control center (MCC) for the facility would need to be removed
and disposed.

e A new MCC would be installed that would be rated for the larger pumps. It would
also include the transformers and power panels needed to supply the station service
and the Chlorination Station loads.
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The existing 200kW engine generator and support equipment would need to be
removed and disposed.

A new 400 kW engine generator and support systems would need to be installed.
Support systems include an above ground fuel tank, spill containment area, double
walled tank, double walled fuel piping, and weather protective housing.

A new Automatic Transfer Switch capable of supplying the facility in normal
(Oklahoma Gas & Electric Company (OG&E) power available) and emergency
conditions (engine generator) would need to be installed. The switch would need to
be service-entrance rated.

3.2. Assumptions -

Current electrical configuration provides sufficient for three 100 HP pumps to run
simultaneously with additional power available for power auxiliary plant equipment
and the Chlorination Station. The load list provided would indicate that a 500 kVA
transformer is used to power this facility. This transformer and its replacement are
supplied by OG&E.

The existing power cables from the existing OG&E transformer to the facility were
installed using the original design criteria. This would allow them to support the
additional load of the new pumps.

Based on the date of the design, the equipment currently installed is of a similar
vintage. This would indicate that the existing equipment is either not capable of
being retrofitted with newer and larger control units or would require significant
maintenance to extend its useful life to ensure long term delivery of water to the
region.

The current control systems are fully functional and capable of performing with the
additional changes proposed at the existing regulating reservoir and new WTP.

The existing 200 kW engine generator and associated automatic transfer switch is
only sized to provide power for two 100 HP delivery pumps and other minimum
required loads.

A reduced water delivery in emergency conditions is acceptable therefore allowing
for a smaller engine generator to be used. The new 125 HP pumps would require a
larger generator to be installed to meet this requirement.

3.3. Risk Factors -

The current control system for the existing facility could require upgrading to meet
the new service requirements.

The power cables supplying the existing facility could require replacement. Current
cables and conduit may be undersized for the new load requirements.

Delivery requirements in normal and emergency conditions are required to be the
same therefore the emergency engine generator size would need to be increased to
provide for full operation of the facility.
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3.4. Additional Considerations -
e Replacement of the existing MCC would require careful coordination to maintain
water delivery capability during construction. This may require the installation of
temporary pumps or motor control equipment until the new MCC is fully functional.

Wynnewood Aqueduct
1. Structural/Architectural Components

1.1. Details — There would not be any infrastructure construction for this portion of the
existing pipeline. The existing pipeline was constructed to provide water to Davis,
Wynnewood, and the refinery at Wynnewood.

1.2. Assumptions — The original construction cost of the aqueduct would be converted to
present value and then depreciated by its assumed useful service life based on the
performance of the pipeline to date. The proportionate share was determined based on
Sulphur’s contractual water allocation relative to other member cities (i.e., from the
existing reservoir pump station to the existing regulation reservoir). The actual value,
based on service life and depreciation, would need to be determined by negotiation
between the owner (Arbuckle Master Conservancy District) and Sulphur, and it should
be based on performance history, inspection of the current condition of the pipeline, etc.

Regulating Reservoir
1. Structural/Architectural Components

1.1. Details — There would not be any infrastructure construction for the regulating reservoir.
A new outlet works would be installed in the embankment of the regulation reservoir,
and details of the new outlet works is included in the Sulphur Regulating Reservoir
Pumping Plant description below.

1.2. Assumptions — It should be noted that for cost estimation purposes, it was assumed that
Sulphur would be required to pay back a proportionate share of original construction
costs associated with the portion of the Wynnewood Aqueduct used to convey water to
the Sulphur (i.e., from the Wynnewood pumping plant to the regulation reservoir).

Sulphur Regulating Reservoir Pumping Plant
1. Structural/Architectural Components

1.1. Details - Pump Station Intake — A new reinforced concrete regulating reservoir outlet
structure would be constructed on the east edge of the existing regulating reservoir
adjacent to regulating reservoir overflow structure. It would provide an inlet to the new
pump station intake pipeline. The outlet structure would include a trash rack and
guardrails on the top deck for safe access to the trash racks.
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1.2. Assumptions - Construction of the new outlet structure would require the installation of
a new cofferdam and the use of dewatering systems to provide a dry construction area.

1.3. Additional Considerations - The regulating reservoir embankment would be excavated,
and portions of the existing reinforced concrete reservoir lining must be removed and
replaced for the construction of the outlet structure.

1.4. Details - Pump Station and Service Yard — The new pump station would be located
adjacent to the new regulating reservoir service yard to reduce the length of the new
intake piping. The service yard would be approximately 85.0 ft by 82.5 ft and would be
sloped to allow for surface drainage. The service yard would include 6 in gravel
surfacing with perimeter 7-ft chain link fencing with three strands of barbed wire for
security and a 20-ft double swing gate.

The Sulphur regulating reservoir pumping plant would be a reinforced concrete
substructure, approximately 32 ft 6 in by 28 ft 0 in that would provide space for the
pumping units, valves, unit piping and manifold encasements. The new pump station
also would include a service bay area for pump controls and pump lay down area for
minor pump repairs. An overhead bridge crane would be included to provide for
equipment access. The pump station would be enclosed with a pre-engineered metal
building that includes insulated metal wall and roof panels, windows for natural lighting,
and basic electrical and heating, ventilation, and air conditioning (HVAC) systems.

The new two cylindrical air chambers would be housed in a separate pre-engineered
metal building with a reinforced concrete slab on grade foundation. The pumping plant
and service yard would be located and sized to provide access into and around the
structure to facilitate all the anticipated operation and maintenance requirements for this
facility.

1.5. Assumptions - No unique foundation improvements would be anticipated for this
structure based on the data provided.

1.6. Additional Considerations - Access roads to the service yard are not included in this
estimate and may be considered during final design.

A site plan with the pump station design is included in Appendix B.
2. Mechanical/Hydraulic Components

2.1. Details - A new reservoir outlet works installed in the embankment of the existing
regulating reservoir would be required to deliver water to the new relift pumping plant.
The new pumping plant would pump up to 3.5 cfs to the terminal reservoir (tank) at the
new Sulphur WTP. The outlet works would include a 14-in by 14-in slide gate and a
new 14-in diameter pipeline to feed a new 14-in diameter suction manifold within the
new pumping station. The selected pumps would be constant speed split case horizontal
centrifugal pumps, each with a design flow rate of 1.75 cfs at 140 feet TDH. 50
horsepower motors would be required for each pump. Two pumps would be duty pumps
and one would be installed standby. The control system would be required to alternate
starts between the three pumps and prevent more than two pumps from operating. With

77



one pump off line, the two remaining pumps would produce the full design capacity of
the pumping plant thereby meeting state requirements for redundant capacity. Each
suction pipe would contain an 8-in diameter isolation valve and a dismantling coupling.
Each pump discharge pipe would contain an 8-in diameter isolation valve, dampened
check valve, dismantling coupling, and pump control valve. The control valve would be
utilized for controlled pump starts and stops. A new 14-in diameter discharge manifold
would connect the pumping plant to the new Sulphur pipeline. Hydraulic transients
would be mitigated by two air chambers located in a separate structure adjacent to the
pumping plant. The air chamber sizes were assumed using engineering judgment. A
hydraulic transient analysis using computer software to develop a model would be
required to determine the actual size of the air chambers during the design phase of the
project.

2.2. Assumptions - Existing regulating reservoir would have sufficient storage to serve a new
pump station without modifying the existing control system of the existing Wynnewood
Aqueduct.

2.3. Risk Factors — Existing control system for the existing Wynnewood Aqueduct would
not operate well with the new control system of the new Sulphur pipeline. The existing
regulating reservoir storage capacity may prove to be inadequate for stable control.

2.4. Additional Considerations - Bladder style air chamber should be considered as an
alternative to conventional air chambers. Bladder style air chambers do not require a
dedicated compressor and a complicated control system to keep the air to water ratio
within the prescribed limits.

. Electrical Components

3.1. Details -
e A new 225 kVA 480 volts 3 Phase transformer would be required and be provided
by OG&E.

e A new integrated MCC would be installed that would be rated for the pumps and
station service loads. Unit is to contain motor controllers, panelboards, and
transformers.

e New cable and conduit would be installed to provide power from the new MCC and
panelboard to all station loads.

e A new 200 kW engine generator and support systems would be installed. Support
systems would include: above ground fuel tank, spill containment area, double
walled tank, double walled fuel piping, and weather protective housing.

e A new Automatic Transfer Switch would be installed that is capable of supplying the
facility in normal (OG&E power available) and emergency conditions (engine
generator). The new switch would be service entrance rated.

e New lighting would be provided for both the interior and exterior of the facility.

e New wiring devises such as 120 volt receptacles, switches, and a 480 volt power
receptacle would be installed.
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A new grounding system would be installed and connected to the service equipment
and electrical loads.

A new fire detection and alarm system would be installed to notify local officials in
the event of an issue at the facility.

3.2. Assumptions -

Power availability at the existing regulating reservoir would be limited to 240 volts
50 amps, and thus would not be sufficient to power the new equipment at the new
pumping plant. A minimum of 480 volts 200 amps would be required. OG&E
would provide service required for the new facility.

A backup source of power to maintain pumping capability would be required.

3.3. Risk Factors -

Costs associated with extending OG&E may be excessive. Alternate sources may be
needed.

3.4. Additional Considerations -

Potential exists for supplementing power for this new facility by alternative energy
sources. The viability of alternative energy sources is explored in the next section.

The engine generator currently in use at the existing Wynnewood pumping plant
may be suitable for this facility.

79



Sulphur Pipeline

1.

Structural/Architectural Components

1.1. Details — The Sulphur portion of the new pipeline would connect the new Sulphur
regulating reservoir pumping plant to the new terminal storage tank at the new Sulphur
WTP. The new Sulphur pipeline consists of 6.3 miles of 14-in High Density Poly
Ethylene pipe. The new pipeline would require air valves, blowoffs, county road
crossings, and a stream crossing.

1.2. Assumptions -

Pipeline was sized to meet a peak demand of 3.5 cfs. This represents a 1.25 peaking
factor above the average flow of 2.75 cfs needed to deliver the full contracted amount
of 1,997 acre-feet per year.

Excavation for the new pipe would have vertical sides and a width equal to the inside
diameter of the pipe plus two feet. The total volume of backfill equals the total
volume of excavation.

A USGS topographic map was correlated to local utility company subsurface
exploration experience in the area and was generalized to three areas with the
following rock percentages: 10 percent rock for alignments parallel to U.S. Hwy 7; 50
percent rock for alignments parallel to Chickasha Trail; and 80 percent rock for
alignments in the Chickasaw NRA.

County road crossings would be made by open cutting, compacting backfill about the
pipe, and restoring the road surface. Highway road crossings would be made through
borehole drilling. Stream crossings would be made by open cutting; the stream cross
section would be restored as close as possible to its original section and protection
would be provided as required.

Blow-off structures would exist to drain the new pipe at all low points in the pipeline;
air inlet/release valve structures with an isolating gate valve would exist at all high
points in the pipeline.

Easement costs would be $14,000 per mile. This was based on indexing actual costs
for easements associated with the Wynnewood aqueduct and a generalized land price
of $2,500 per acre.

The pipeline terminal point is a new concrete storage structure, which would provide
water to the new WTP.

1.3. Risk Factors -

The amount of rock encountered during excavation for the new pipeline alignment
might be greater than expected
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Sulphur Water Treatment Plant

1.

Structural/Architectural Components

1.1. Details — The new Sulphur WTP structure would be a steel frame building

approximately 110 ft by 80 ft. The foundation for the new WTP building foundation
would consist of a reinforced cast in place concrete slab, trenches, walls, stem walls, and
footings to accommodate the superstructure frame, water treatment equipment,
equipment access, piping, and other building services. The structure also would house
the control room, offices, laboratory, restrooms, and equipment and chemical storage.
The floor slab would be sized to support a 500 pounds per square ft live load.

The superstructure would consist of a welded steel rigid frame that has been sized to
provide a full building width span. An efficient design of the steel frame for this width
of the building may require the use of interior columns. If the water treatment
equipment is arranged such that the use of interior columns would interfere with the
equipment layout and a full open building area is required, the building frame may be
designed to support the full width of the building roof. However, this would
significantly increase the size of the structural steel members, resulting in an increase in
costs. The eave height of the superstructure would be approximately 25 ft. The roof
pitch would be approximately 1:12 and the total height of the rigid frame at the peak
would be approximately 28 ft. The rigid frames would be spaced at 20 ft center to
center. Platforms suspended from the center of the roof would provide area for HVAC
equipment. A 10-ton bridge crane would be included with the crane girders and crane
rails attached to the rigid frames.

The roof and exterior walls would be constructed with insulated steel wall panels and the
interior walls would be constructed with cold formed light gage steel studs and joists
with a gypsum board finish. 10 ft wide and 16 ft wide overhead doors would be
provided for equipment access into and out of the building.

The service yard would have six inches of gravel surfacing (except where paved
bituminous surfacing is provided, see below) and would be secured with a 7 ft high
chain link fence and 20 ft wide, double swing gates. The service yard would include
outdoor security lighting. The site would be sloped to allow surface water drainage flow
away from the structures.

Other features included within the service yard area would be the regulating tank,
backwash waste holding tank, clearwell, air chamber building, and space available for
drying beds.

The new WTP and service yard would be sized to provide access into and around the
structures to facilitate all the anticipated operation and maintenance requirements for this
facility. In addition, employee and visitor parking would be provided outside of the
main water treatment building. Also, the parking area and east building access area
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would be paved with a suitable graded road base material and 3-in bituminous
pavement.

A site plan with the WTP design is included in Appendix B.

1.2. Assumptions - No unique foundation improvements would be anticipated for this
structure based on the data provided. However, the treatment plant foundation may be
placed upon compacted free draining engineered fill material if required.

2. Mechanical/Hydraulic Components

2.1. Details - Terminal Storage Tank Pumping Plant - The new pumping plant would pump
up to 3.5 cfs from a 200,000 gallon terminal reservoir (tank) at the new Sulphur WTP to
the mixed media filtration tanks. A 14-in diameter tank outlet and pipeline would be
required to feed a 14-in diameter suction manifold within the new WTP pumping station.
The new pumps would be constant speed split case horizontal centrifugal pumps, each
with a design flow rate of 1.75 cfs at 25 feet TDH. 7.5 horsepower motors would be
required for each pump. Two pumps would be duty pumps and one would be installed
standby. A new control system would be required to alternate starts between the three
pumps and prevent more than two pumps from operating. With one pump off line, the
two remaining pumps would produce the full design capacity of the pumping plant
thereby meeting state requirements for redundant capacity. Each new suction pipe
would contain an 8-in diameter isolation valve and a new dismantling coupling. Each
new pump discharge pipe would contain an 8-in diameter isolation valve, dampened
check valve, dismantling coupling, and pump control valve. The new control valve
would be utilized for controlled pump starts and stops. A new 14-in diameter discharge
manifold would connect the new pumping plant to the new filtration tanks. Hydraulic
transients would not be a concern for this pumping plant with normal valve opening and
closing times since the suction lines and discharge lines are hydraulically short.

2.2. Assumptions - TDH of pumps are based on assumed elevations of Sulphur Pipeline
Terminal Tank and filtration tanks.

2.3. Risk Factors - Control systems of existing Wynnewood pumping plant, new Sulphur
regulating reservoir pumping plant and new Sulphur WTP must be sufficiently
coordinated to allow reliable operation.

2.4. Details —Clear Well Pumping Plant - The new pumping plant would pump from 1.0 to
3.5 cfs from the new WTP clear well to Sulphur’s existing water distribution system.
The new selected pumps would be variable speed vertical turbine pumps, each with a
design flow rate of 1.75 cfs at 130 feet TDH. New 40 horsepower motors would be
required for each pump. Two pumps would be duty pumps and one would be installed
standby. A new control system would be required to alternate starts between the three
pumps and prevent more than two pumps from operating. With one pump off line, the
two remaining pumps would produce the full design capacity of the pumping plant
thereby meeting state requirements for redundant capacity. Each new pump discharge
pipe would contain an 8-in diameter isolation valve, dampened check valve, dismantling
coupling, and pump control valve. The new control valve would be utilized for

82



2.5.
2.6.

controlled pump starts and stops. A new 14-in diameter discharge manifold would
connect the pumping plant to the distribution system pipeline. Hydraulic transients
would be mitigated by two air chambers located in a separate structure adjacent to the
clear well. The air chamber sizes were assumed using engineering judgment. A
hydraulic transient analysis using computer software to develop a model would be
required to determine the actual size of the air chambers during the design phase of the
project. The hydraulic transient model must include the City’s distribution system and
terminal boundaries such as an elevated storage tank.

Assumptions - Air chambers sizes shown on preliminary drawings are assumed.

Risk Factors - Control systems of existing Wynnewood pumping plant, new Sulphur
regulating reservoir pumping plant and new Sulphur WTP must be sufficiently
coordinated to allow reliable operation.

2.7. Additional Considerations - Bladder style air chamber should be considered as an

alternative to conventional air chambers. Bladder style air chambers do not require a
dedicated compressor and a complicated control system to keep the air to water ratio
within the prescribed limits.

. Electrical Components

3.1. Details -

e A new 500 kVA 480 volts 3 Phase transformer is to be provided by OG&E.

¢ A new integrated MCC would be installed. The unit would contain new variable
frequency drive motor controllers for feed and clear well pumps as well as feeder
breakers to supply other facility loads

e A new dry type transformer would be installed, and would be rated for 480-208/120
volts with sufficient capacity to power all 208/120 volt equipment.

e A new 208/120 volt 200 amp distribution panelboard would be installed.

e New cable would be installed to provide power to all station distribution equipment
and loads.

e New conduit, cable tray, and wireway would be installed to provide flexible routing
of power and instrumentation cable between electrical equipment, power and control
systems.

e A new 500kW engine generator and support systems would be installed. Support
systems would include: above ground fuel tank, spill containment area, double
walled tank, double walled fuel piping, and weather protective housing.

e A new Automatic Transfer Switch capable of supplying the facility in normal
(OG&E power available) and emergency conditions (engine generator) would be
installed. The switch would be service-entrance rated.

e New lighting would be provided for both the interior and exterior of the new facility.
Lighting control would be provided by a programmable control system to optimize
power consumption.
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e New wiring devises such as 120 volt receptacles, switches, and 480 volt power
receptacles would be installed.

e A new grounding system would be installed and connected to the service equipment
and electrical loads.

e A new fire detection and alarm system would be installed to notify local officials in
the event of an issue at the facility.

3.2. Assumptions -
e OG&E would provide service required for the new facility.

e A backup source of power to maintain pumping capability would be required.

e Variable frequency drives would be utilized to provide flexibility to water delivery.
The use of these drives can also improve power consumption through power factor
management.

3.3. Risk Factors -
e The use of variable frequency drives for supply and delivery pumps may not be
needed.

3.4. Additional Considerations -
e Potential exists for supplementing power for this facility by alternative energy
sources. The viability of alternative energy sources is explored in the next section.

. Water Treatment Components

4.1. Details - The treatment process would begin after the new Terminal Storage Tank when
water is pumped to the new packaged treatment system consisting of a new adsorption
clarifier and mixed media filter. Powdered activated carbon (PAC) would be added to
the adsorption clarifier feed to reduce total organic carbon (TOC) and taste and odor
components. PAC is useful during high TOC events such as spring runoff. The new
adsorption clarifier unit would be designed to use alum and polymer to lower turbidity
levels. The new mixed media filtration unit would be designed for the removal of
organic and biological constituents. The filtered water would flow to the new clearwell
where free chlorine would be introduced for contact time with water for biological
inactivation and disinfection. Backwash Waste streams from the clarifier and mixed
media filter would flow to the new Backwash Waste Tank. Settled solids would be
pumped to the belt press for dewatering and disposal. Decanted water would be pumped
to the new Terminal Storage Tank to mix with the incoming raw water for treatment. A
treatment process schematic is shown in Figure 7. Appendix C contains the process flow
diagram which shows flow rates and equipment sizing criteria.
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Figure 7. Water treatment process schematic.

The new Terminal Storage Tank would be used between the new regulating reservoir supply and
the initial treatment unit. This tank would allow for a stable feed flow of 3.5cfs (2.26 mgd).

In cases of high TOC in the raw water, such as during spring runoff, it would be necessary to
remove TOC to prevent the formation of DBPs. Removal of TOC can be accomplished with the
addition of activated carbon, which can either be used in a powdered or granular form. Since
there was limited TOC data provided in the water quality data, PAC is recommended for
seasonal applications because it is less costly than granular activated carbon and there is no
carbon regeneration stage. The PAC system lends itself to use as part of the treatment process
only when necessary. The PAC system along with a bulk bag holder hoist is about 9 ft long by 6
ft wide and is comprised of the following: volumetric feeder; liquid mix tank; tank cover; mixer
motor; shaft; feeder support stand; electrical control panel; and bulk bag holder hoist.

The new PAC would be fed through the volumetric feeder at precisely controlled rates into the
liquid mix tank to create a slurry solution, which would then be injected into the main process
flow before the feed enters the package treatment system.

The new adsorption clarifier and mixed media filtration packaged unit would treat the biological
constituents and reduce turbidity in the water. The unit recommended would be an advanced
packaged unit that reduces the footprint when compared to separate, customized water treatment
processes. The unit would come with an adsorption clarifier which does not require formation of
a settle-able flocculation. This would eliminate the need for tube settlers and would reduce the
amount of coagulant and polymer chemicals used.

The water would pass from the adsorption clarifier to the mixed media filtration chamber, which

is the second section of the packaged unit. The mixed media filter would use three or more
granular materials of differing size and specific gravity layered to produce a filter that is coarse
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near the top and becomes progressively finer toward the bottom. Figure 8 is a picture of a
packaged adsorption clarifier and mixed media filtration unit from Siemens Water Technologies.

Figure 8. Siemens Trident® Package Treatment Unit.

One unit would be comprised of two chambers housed in one tank with dimensions of

27 ft long by 8 ft wide and treats a design flow of 700 gallons per minute (gpm). Three units
would be needed to meet the peak demand of 1650 gpm. The packaged unit also comes with a
controller that monitors filter effluent quality and continually evaluates and changes chemical
feed to maintain the desired water quality parameters.

Disinfection is the process used to inactivate or destroy pathogenic microbes. Free chlorine
would be applied to the water prior to the clearwell to allow for the required contact time for
effective disinfection. Due to the potential of free chlorine to form DBPs, it is recommended that
the raw water be sampled and tested for both total and dissolved organic carbon prior to the final
selection of a disinfectant.

Backwash waste from the new package treatment system would flow by gravity to the new
Backwash Waste Storage Tank located outside the building. Backwashed solids would settle in
this tank while the clarified water would be pumped back to the new Terminal Storage Tank for
reprocessing. The settled solids would be periodically pumped to the belt press system for
dewatering and disposal.

A belt press is recommended to dewater the settled solids from the Backwash Waste Tank. The
Siemens PressPack system is a complete skid mounted dewatering system which contains the
following: progressive cavity feed pump; venturi style polymer/sludge mixer; flocculation tank;
belt press; polymer system; air compressor; control panel; skid with integral drain pan; and
interconnecting wiring and piping.
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The settled solids from the new Backwash Waste Tank would be pumped to the belt press system
and enter the mixing tank where polymers would be added to enable flocculation. After
flocculation, the waste would flow to the belt press where the majority of the water would be
removed by gravity. Once sludge enters the belt press, two belts gently squeeze and remove the
remaining water before a series of rollers increases the pressure and completes the dewatering
process. The removed water would then flow by gravity to the Backwash Waste Tank to be
recycled to the Terminal Storage Tank for reprocessing.

Figure 9 shows a process flow schematic of the Siemens PressPack system. Figure 10 is a
picture of the Siemens PressPack system.

Wedge

High Pressure

Figure 9. Process flow of Siemens PressPack dewatering system.

87



Figure 10. Siemens PressPack.

4.2. Assumptions - The treatment process was designed to treat a peak flow of 3.5 cfs
delivered from the new Wynnewood Regulating Reservoir to the new Terminal Storage
Tank.

4.3. Risk Factors - OSHA regulations require that explosion-proof controls must be in place
when powdered activated carbon is used. If granular activated carbon is used, this
regulation would not apply.

4.4. Additional Considerations - A peak flow of 3.5 cfs was used for the design of the new
WTP. The manufacturers mentioned in this section were used in the appraisal
investigation for the design of the WTP and to determine capital and operation and
maintenance costs. Reclamation does not endorse or claim preference toward the
specific manufacturers listed in this report. Furthermore, in later stages of design (i.e.
Feasibility or Final Design), Sulphur should refine the treatment process equipment
recommendations.
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Sulphur Water Main

1. Structural/Architectural Components

1.1. Details — Minor modifications would be required to connect the Sulphur WTP to the
existing Sulphur water main.

1.2. Assumptions — It should be noted that for cost estimation purposes, minor modifications
are considered a design contingency.

Murray County RWD No. 1 Pumping Plant
1. Structural/Architectural Components

1.1. Details — From the new WTP, a new pumping plant would be installed to pump the
treated water through the existing Sulphur 16-in water main to the City’s existing WTP
on the east side of the city.

1.2. Assumptions —

e The new pumping plant would consist of two new horizontal split case pumps (one
primary; one standby) with a service capacity of 2.0 cfs each. This represents a 1.25
peaking factor above the average flow of 1.6 cfs needed to deliver the 2060 water
demand for Murray Co. RWD No. 1, Dougherty, and Buckhorn RWD of 1,220 acre-
feet per year. This volume includes the existing RWD temporary permit volume of
76 acre-feet per year which would remain in place.

e The existing electrical configuration would provide sufficient power for the pumps
and auxiliary plant equipment. Potential exists for supplementing power for this
facility by alternative energy sources. The viability of alternative energy sources is
explored in the next section.

e A new backup source of power to maintain pumping capability would be required.

Murray County RWD No. 1 Pipeline

1. Structural/Architectural Components

1.1. Details — From the existing Sulphur WTP, a new 10-in HPDE pipeline would be
constructed to convey water approximately 2.3 miles to the existing Standpipe for RWD
No. 1.

1.2. Assumptions —
e The new pipeline alignment would fall within existing rights-of-way. The pipeline
alignment from the existing Sulphur WTP to the existing RWD No. 1 standpipe
parallels a major roadway and is in relatively flatter terrain with less rock.
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e New facilities would be constructed in primarily disturbed habitat and along existing
rights-of-way.

Murray County RWD No. 1 Standpipe

1. Structural/Architectural Components

1.1. Details — Minor modifications would be required to connect the new pipeline to the
existing standpipe.

1.2. Assumptions — It should be noted that for cost estimation purposes, minor modifications
are considered a design contingency.

RENEWABLE ENERGY OPPORTUNITIES

Reclamation’s Rural Water Directives and Standards (D&S) require consideration of measures to

either use or produce renewable energy as part of alternatives deemed viable for further analysis.

Wind, solar, and geothermal sources were briefly investigated. Oklahoma Gas and Electric

Company (OG&E), a major commercial electricity provider in the area, was also investigated as

a potential provider of clean energy applications. Three major components of the project as

previously described could potentially utilize or supplement power by alternative energy sources:
e Sulphur Regulating Reservoir Pumping Plant;

e Sulphur Water Treatment Plant; and
e Murray County RWD No. 1 Pumping Plant.

Wind, solar, and geothermal energy were all found to be applicable for the three components as
described below.

Wind Resources

The U.S. Department of Energy (DOE) published a guide for seeking wind energy in the state of
Oklahoma titled Small Wind Electric Systems. This guide provides consumers with information
to help them determine viability of wind energy. Figure 11 illustrates that the investigation area
in Murray County (black circle) would not be ideal for wind energy due to its proximity to the
Arbuckle Mountains.

The OG&E currently operates electric transmission and distribution systems which generate
about 6,800 megawatts of electricity from natural gas, coal, and wind. In 2003, OG&E became
the first electric utility in Oklahoma to offer wind power as a choice for its retail customers.
OG&E generated 10 percent of their power supply through wind. The OG&E currently operates
seven wind farms with 780 megawatts of capacity. Through OG&E's renewable energy
program, the option to purchase wind power for 25, 50 or 100 percent of usage is available with
no new equipment required. A 16,000 kWh monthly wind energy cap currently exists for
municipal pumping customers; therefore, this could supplement only a portion of the energy
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consumption needed for any of the three components (Table 3). Table 3 also provides the
uncapped additional costs associated with the estimated power needed per each component.

Oklahoma Wind Power Initiative’s model results have only undergone preliminary verification.
Resuls from OWPT's tall-tower and unsubstantiated reports of wind resource from other
propnetary data indicate this model underestimates the wind resource in many areas, perhaps

Oklahoma Wind Resource Map
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Figure 11. Oklahoma Wind Resources as prepared by USDE.

Table 3. Wind energy potential and associated additional costs.

Maximum Additional costs per Additional costs per
percent of month of wind month of wind energy for
energy prowded energy for capped uncapped power
Component: by wind' power consumption consumption

Sulphur Regulating

Reservoir Pumping Plant 48 $620 $1,300

I?:lehur Water Treatment 56 $620 $1,100

ant
Murray County RWD No. 1 100 $280 $280

Pumping Plant

T Assumes a 16,000 kWh cap for each component.
2 Cost based on OG&E'’s wind selection charge of $0.039 per kWh with a maximum supply of 16,000 kWh (OG&E 2012).
% Cost based on OG&E'’s wind selection charge of $0.039 per kWh assuming no cap on wind energy consumption (OG&E 2012).
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Solar Resources

Solar cells, also called photovoltaic cells, convert sunlight directly into electricity. The DOE
recommends about 100 ft* of unshaded south-facing roof or yard space for every kilowatt of
electricity produced for maximum performance (DOE, 2009). Based on square footage estimates
assumed at the new water treatment plant, outputs range from 10 to 300 Watts; this limited range
of output may supplement a portion of the energy needs of various project components and
therefore should be explored further in a more detailed investigation.

Geothermal Resources

Geothermal energy is energy generated and stored in the earth. Using geothermal heat pumps,
energy can be tapped to heat and cool buildings, such as the proposed new Sulphur WTP.
Geothermal heat pumps are more efficient than conventional heat pumps or HVAC that use the
outdoor air because the ground or groundwater located a few feet below the earth's surface
remains relatively constant throughout the year (U.S. Energy Information Administration, 2012).
Geothermal heat pumps are generally more expensive to install than outside air heat pumps;
however, depending on the location of geothermal heat pumps, energy consumption and
emissions can be much less relative to high-efficiency outside air heat pumps. Overall, it could
be a renewable alternative to providing HVAC in the WTP and could be investigated further in a
more detailed investigation.
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PROPOSED ALTERNATIVE PROJECT COST ESTIMATES

Construction Costs
Cost Summary

Table 4 below provides a summary of project cost estimates. Cost information, sources, and
assumptions are provided below. Detailed quantity estimates for each project feature and totals

are provided in Appendix D.

Table 4. Summary of appraisal-level cost estimates for the Sulphur Pipeline Regional Rural Water Supply
Project. Costs are provided for conveying water from Lake of the Arbuckles to Sulphur (i.e., “Lake to
Sulphur) and from Sulphur to Murray County Rural Water District No. 1 (i.e., “Regional Connection”).

Infrastructure Totals

Components Lake to Regional

Sulphur Connection Total
Wynnewood Pumping Plant $1,050,000 $- $1,050,000
Wynnewood Purmping Plant and Pipeline 480,000 ;- 480,000
Esr%u;ﬂgn%tlzteigﬁrvoir Outlet Structure and $1.100,000 g - $1.100,000
Pipeline (pipe, earthwork, and structures) $1,900,000 $430,000 $2,330,000
Sulphur Water Treatment Plant $5,800,000 $- $5,800,000
Murray County RWD No. 1Pumping Plant $- $530,000 $530,000
Land Cost $70,000 $30,000 $100,000
Subtotal $10,400,000 $990,000 $11,390,000
Contract Costs' $2,700,000 $260,000 $2,960,000
Construction Contingencies $3,300,000 $310,000 $3,610,000
Non-Contract Costs” $2,500,000 $240,000 $2,740,000
Total Construction Cost $18,900,000 $1,800,000 $20,700,000
Annual O&M Cost $410,000 $16,000 $426,000
Lifecycle O&M Cost $20,500,000 $800,000 $21,300,000
Annualized Construction Cost per 1000 $1.30 $0.20 $1.50
gallons
Annual O&M Cost per 1000 gallons $0.63 $0.04 $0.67
Annualized Life-Cycle Cost per 1000 gallons $1.93 $0.24 $2.17

" Contract costs includes: Mobilization, Design Contingencies, and Allowance for Procurement Strategies

2 Non Contract costs includes: Feasibility Study, Environmental Compliance, Engineering Designs, and Construction

Management
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Origin and Source of the Cost Estimates

Reclamation has established requirements and procedures for developing cost estimates. These
are set forth in D&S Project Planning and Facility Operations, Maintenance, and Rehabilitation
(FAC) 09-01, Cost Estimating and D&S FAC 09-02, Construction Cost Estimates and Project
Cost Estimates, and FAC 09-03, Representation and Referencing of Cost Estimates.

Preparers and Reviewers

Cost estimates for the replacement pumps, intake/pump station, and WTP/booster pump station
were prepared and reviewed by Reclamation’s Technical Service Center Estimating Group (86-
68170) in Denver, Colorado. Cost estimates for structural and mechanical components were
prepared by lan Bailey, Civil Engineer; checked by Ngoc Dam; and peer reviewed by Thomas
Hanke, Civil Engineer. Cost estimates for electrical components were prepared by Ngoc Dam,
Electrical Engineer (86-68430); checked by lan Bailey, and peer reviewed by Loran Zlomke,
Electrical Engineer (86-68170).

Cost estimates for the conveyance pipeline and appurtenances were prepared by Matt Warren,
Supervisory Civil Engineer, checked by Anna Hoag, Civil Engineer, and reviewed by James

Allard, Deputy Area Manager, all from Reclamation’s Oklahoma-Texas Area Office.

The names of preparers and reviewers for all cost estimates, as well as associated quanitites, can
be found within the quantity worksheets provided in Table 5 and Appendix D.
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Table 5. Summary of the project cost estimators

Quantities Prices
Components Prepared Checked Reviewed Prepared Checked Reviewed
Wynnewood Pumping Plant
B. K. B. D. Van B. D. Van 02 2 2
Goplen1 Otterloo’ Otterloo lan Bailey Ngoc Dam T. Hanke
Structural Jerry R Toby Toby
Waugh4 Turnage4 Turnage lan Bailey Ngoc Dam T. Hanke
Electrical D. Liscomb® | M. Schuh® M. Schuh Ngoc Dam lan Bailey L. Zlomke?
Regulating Reservoir Outlet Structure and Pump Station
B. K. B. D. Van B. D. Van :
Goplen Otterloo Otterloo lan Bailey Ngoc Dam T. Hanke
Structural
B.D. Van B. K. B. K. lan Baile Ngoc Dam T. Hanke
Otterloo Goplen Goplen y 9 '
. Jerry R. Toby Toby .
Mechanical Waugh Turnage Turnage lan Bailey Ngoc Dam T. Hanke
Electrical D. Liscomb | M. Schuh M. Schuh Ngoc Dam lan Bailey L. Zlomke
Water Treatment Plant
B. D. Van B. K. B. K. .
Structural Otterloo Goplen Goplen lan Bailey Ngoc Dam T. Hanke
. Jerry R. Toby Toby .
Mechanical Waugh Turnage Turnage lan Bailey Ngoc Dam T. Hanke
Electrical D. Liscomb | M. Schuh M. Schuh Ngoc Dam lan Bailey L. Zlomke
John L. R. A R. A .
Treatment Walp3 Jurenka' Jurenka lan Bailey Ngoc Dam T. Hanke
Pipeline
Structural M. Warren” | A. Hoag8 J. Allard® M. Warren A. Hoag J. Allard

! TSC-86-68120 Plant Structures Group
2 TSC-86-68170 Estimating, Specificiations, and Construction Management Group
® TSC-86-68410 Mechanical Equipment Group

* TSC-86-68420 Hydraulic Equipment Group

® TSC-86-68430 Electrical Design Group

® OTAO-6H-10000 Deputy Area Manager

" OTAO-6H-40000 Facility Operations Group

8 OTAO-6H-50000 Planning and Environmental Group

Purpose and Intended Use of the Cost Estimates
The cost estimates are considered “appraisal-level”, as defined by D&S FAC 09-01, which
states: “appraisal cost estimates are used in appraisal reports to determine whether more detailed
investigations of a potential project are justified. These estimates may be prepared from cost
graphs, simple sketches, or rough general designs which use the available site-specific design
data”. Appraisal-level costs estimates are developed at an early stage of project development
and are therefore not suitable for requesting project authorization or construction fund
appropriations from Congress. Table 6 below identifies the project development timeline and
level of cost estimates produced.
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Table 6. Types of cost estimates produced for each project planning stage (D&S FAC 09-01).

PROJECT STATUS PROJECT STAGE LEVEL OF COST ESTIMATE PRODUCED
Preliminary
Planning Planning Appraisal
Feasibility

Design Percent Design [Updated feasibility]
Prevalidation of Funds
Construction Solicitation Independent Government Cost Estimate [Award]
Construction Independent Government Cost Estimate for

Contract Modifications

Operation and Operations . ) » )
Maintenance P One or more of the previously identified estimates

Basis of Cost Estimate

The unit prices are based on historical, bid, and industry reference costing data. Due to the effect
of current material pricing, manufacturer quotes were obtained on the following significant cost
drivers: Sludge Belt press Dewatering System; Packaged Water Treatment System; and
Hydraulic Transient Mitigation System — bladder style air chamber. Assumptions and
uncertainties described in the design narratives above and are included in the special allowances
section below.

Price Level
All costs are in July 2012 dollars.

Basic Scope and Special Allowances
The cost estimates are divided into the following key elements:

Field Costs: capital costs of project features from award to construction closeout. The field cost
is broken down into the contract costs and construction contingencies.

e Contract Costs: estimated cost of the contract at the time of bid or award.
= Mobilization: A value of 5 +/- percent was utilized for mobilization. This includes
costs of contractor bonds, and mobilizing contractor personnel and equipment to the
project site during initial project start-up. The assumed 5 +/- percent value in the cost
estimate is based upon past experience of similar projects.

= Design Contingency: A value of 15 +/- percent was utilized for (i) unlisted items, (ii)
design and scope changes; and (iii) cost estimating refinements.

= Allowance for Procurement Strategies: A value of 5 +/- percent was utilized for
procurement strategies to account for potential additional costs when the solicitation
is advertised and awarded under other than full and open bid competition. These
include solicitations that will be set aside under socio-economic programs, along with
solicitations that may limit competition or allow award to other than the lowest bid or
proposal. This estimate assumes a Request for Proposals from qualified contractors
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with selection based on a combination of Project approach, contractor experience and
the proposed price.

Construction Contingency: A value of 25 +/- percent was utilized for construction
contingencies based upon the completeness and reliability of: the engineering design data,
geological information, projected quantities, and the general knowledge of the conditions at
the site. It covers minor differences in actual and estimated quantities, unforeseeable
difficulties at the site, changed site conditions, possible minor changes in plans, and other
uncertainties.

Non-Contract Costs: A value of 15 +/- percent was utilized for work or services provided in
support of the project that are broad or non-specific in nature or otherwise attributed to the
project as a whole. These include:

Feasibility Study: A value of 6 +/- percent was utilized for undertaking a feasibility study
and associated investigations and surveys. This estimate was developed based on costs of
other studies of similar scope.

Environmental Compliance: A value of 1 +/- percent was utilized for environmental
compliance documentation and mitigation pursuant to the National Environmental Policy Act
(NEPA).

Designs and Specifications: A value of 4 +/- percent was utilized for the preparation and
review of final designs, construction drawings, specifications, construction cost estimates,
etc.

Service Facilities and Other Costs: A value of 2 +/- percent was used for items in support of
construction including camps, roads, trails, utility systems, transportation equipment, etc. It
also includes other costs associated with office salaries, supplies and expenses, general
transportation expenses, security, environmental oversight, legal services, etc.

Construction Management: A value of 2 +/- percent was utilized for construction
management, including engineering administration, management, coordination, and control
of construction.

Escalations

There are two distinct periods of time that must be considered with escalation: (1) the time from
when the estimate is prepared until notice to proceed; and (2) the duration of the construction
contract. An allowance for escalation from the July 2012 price level to the Notice to Proceed
milestone was not included in the estimate, nor was an escalation amount estimated for the
duration of construction. For projects which are to be developed over an extended period of
time, or at some distant time in the future, it is prudent that some consideration of the time value
of money be incorporated.
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Operations and Maintenance Costs

The O&M of basic features such as the pumping plant, pipeline, and terminal storage facility
were derived, in part, from actual O&M of the existing Wynnewood Aqueduct by the Arbuckle
Master Conservancy District over the past three years. Actual O&M costs would vary depending
on negotiated rates and quality of constructed features. The following assumptions were made:

e An annual O&M proportionate share for the existing Wynnewood pumping plant was
estimated to be $50,000.

e An annual O&M proportionate share for the existing Wynnewood Aqueduct was estimated to
be $50,000.

e Annual O&M costs for the new Sulphur and RWD pipelines were estimated to be $2,600 per
mile.

e Annual O&M costs for the new terminal storage facility were estimated to be $10,000.

Annual O&M costs for the new Sulphur regulating reservoir pumping plant and the new RWD
pumping plant were based on cost curves documented in the Desalting Handbook for Planners,
3" Edition. The cost curves recommend a percent per year of the total capital costs for spare
parts and repairs.

e Annual O&M costs for the new Sulphur regulating reservoir pumping plant were estimated
to be $10,940.

e Annual O&M costs for the new RWD pumping plant were estimated to be $5,290 per mile.

Annual O&M costs for the new WTP were estimated from a cost curve showing annual O&M
cost versus plant capacity for conventional WTPs (Kawamura, 2000). The O&M cost is based
on the projected average annual flow of 2.8 cfs (1.8 mgd) through the treatment plant. The cost
obtained from the cost curve was then indexed to an August 2012 value by using the Engineering
News-Record Construction Cost Index, resulting in an estimated annual O&M cost of
approximately $211,500. This cost includes labor, chemicals, power, maintenance and repair,
and miscellaneous supplies and services.

Annual power costs associated with pumping were estimated by first calculating the energy
required to lift the annual quantity of water supplied by the new WTP over the assumed design
head for each pumping facility. Pump and motor efficiencies were then applied to this energy
requirement based on the equipment selected in the appraisal level design. A power cost of
$0.0511 per kilowatt-hour was used based on the average year to date power cost for the
industrial sector in Oklahoma (USEIA, 2012). These calculations resulted in an estimated
annual power cost of approximately $62,600 for the Wynnewood pumping plant, the Sulphur
regulating reservoir pumping plant, and the clearwell pumping plant and $4,460 for the RWD
pumping plant.

Assumptions

The cost curve used to estimate the annual WTP O&M cost was developed assuming a “basic,
conventional WTP processing raw water of fairly good quality with no significant buildup of
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scale in the pumping facilities”. These assumptions seem reasonable given the water quality data
available for this appraisal investigation.

The power costs associated with pumping from the Wynnewood pumping plant only account for
the incremental water flow associated with new water deliveries to Sulphur and Murray County
RWD No. 1 (1,997 acre-feet per year). Separate energy estimates were not prepared for the
WTP, as power is included in the treatment plant cost estimate detailed above. For the pumping
plants, estimates were developed only for power costs associated with pumping and do not
include power requirements for items such as lighting, controls, etc.

Separate repair and spare parts estimates were not prepared for the WTP and clearwell pumping
plant, as these items are included in the treatment plant cost estimate detailed above.

It was assumed that upgrading the pumps at the existing Wynnewood pumping plant would not
require a staffing increase at that facility. The reregulating pumping plant is designed as an
unmanned facility, and it was assumed that any labor requirements would be performed by the
operators at the WTP.

Risk Factors

e The cost curve used to estimate the annual WTP O&M cost does not account for local factors
such as environmental considerations, labor rates, regulations, etc.

e Power costs are estimated using the average power cost in Oklahoma for industrial
customers. Local power costs could vary from the state average.

Additional Considerations

e Future studies can further refine the WTP O&M cost estimates by incorporating the local
factors described above. Special attention should be paid to the local labor rate, as labor
costs mostly likely be the largest component of the WTP O&M costs. Input from water
treatment equipment vendors can also be used to further refine the water treatment O&M cost
estimate.

e Annual power cost estimates can be further refined once alignment and profiles are finalized
for the new pipeline segments associated with this project.

e Coordination with the current operators of the Wynnewood pumping plant could help to
refine the cost estimate for the incremental repair and spare parts cost associated with
upgrading the existing pumps.
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CHAPTER IV

ECONOMICS AND BENEFITS ANALYSIS
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ECONOMICS AND BENEFITS ANALYSIS
Introduction

43 CFR §404.44 requires appraisal investigations to evaluate the cost-effectiveness of the Project
and the extent to which the project could yield net economic benefits. The Economic and
Environmental Principles and Guidelines for Water and Related Land Resources Implementation
Studies (P&Gs) provide general standards for estimating municipal and industrial (M&I) water
supply benefits (U.S. Water Resources Council, 1983). However, the P&Gs do not provide a
discussion of the specific methodologies that can be used to estimate M&I water supply benefits.
M&I water supply benefits can be measured using a variety of approaches that differ in
complexity, accuracy, and data requirements. Benefit estimation approaches include:

1. Stated preference approach — Based on the use of survey techniques to directly estimate
benefits based on the willingness to pay for an improved water supply as stated by water
users.

2. Revealed preference approach - Based on actual observed behavior in market situations. The
basic idea is that markets reveal the preferences of an individual through prices paid for and
quantities purchased of a good or service. Market prices can be used to estimate willingness
to pay functions from which benefits can be estimated.

3. Use of price elasticity estimates — Estimates of the price elasticity of demand for water
supplies can be combined with current quantities and prices in the market to estimate a
municipal water demand relationship. This demand relationship can then be used to estimate
benefits.

4. Benefits transfer approach — Use of results from previously completed studies to estimate
benefits, including willingness to pay, at the study site under consideration.

5. Cost of No Action (i.e., future without the project) — Using the resource cost of the water
supply alternative that would be implemented in the absence of the project under
consideration as an estimate of benefits. This approach is an approximation of water supply
benefits only when the level of service provided is equivalent for each alternative.

The latter two methods, No. 4 and 5 were used to quantify benefits associated with the Projects.

Cost of No Action (Future Without the Project)

When evaluating the proposed alternative, it is important to identify costs that would be
expended to meet water supply needs if the proposed alternative was not implemented. This
avoided cost can be considered as a benefit of the alternative because it is a resource cost saved
that would be available for use elsewhere (a reduced opportunity cost). In the absence of the
proposed alternative, some type of water conservation/restriction measures would be required as
well as acquisition of additional groundwater water rights. Preliminary investigations indicate
that water conservation alone would not bridge the full 1,439 acre-foot gap between supply and
demand that is projected by the year 2060 in the service area. Even with water conservation, a
deficit of 847 acre-feet per year would result in 2060.

The acquisition of additional groundwater rights may be affected by numerous factors, and a
detailed assessment is beyond the scope of this investigation. For the purposes of this appraisal
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level analysis, it was assumed that acquisition of groundwater rights would be obtained either
directly through purchase/leasing of water rights or indirectly through purchasing/leasing land.
It is assumed that the water pumped from the aquifer is equal to a factor of 0.2 acre-feet per acre
per year. Due to uncertainties regarding the spatial distribution of future groundwater
development, this investigation also assumes that lands which are purchased/leased for
groundwater rights could be “dedicated” but not developed, meaning that existing infrastructure
(i.e., well fields, pumps, pipes, etc.) located elsewhere could be used to develop groundwater in
areas where infrastructure currently exists rather than building new infrastructure”. Direct
purchase of water rights was assumed to cost $300 per acre*®. Regarding purchasing/leasing
lands, the Oklahoma State University Agricultural Economics Extension (2012) website provides
estimates of Oklahoma agricultural land values by county which can be used as a proxy for the
value of land that would need to be purchased for groundwater. The three-year 2009 to 2011
weighted average agricultural land value for Murray County Oklahoma was $1,620 per acre and
the average value of agricultural land in 2011 was $1,504 per acre. According to the Oklahoma
State University Agricultural Economics Extension, pastureland values were consistently lower
than cropland values up to 1999, but from 2000 to 2011 Oklahoma pastureland values exceeded
cropland values. Not all of the land purchased for obtaining groundwater for future needs would
be agricultural land. For the purposes of this analysis, the higher value of $1,620 per acre was
used. It is important to note that this value is preliminary; the cost of obtaining the land
necessary to meet future water needs cannot be estimated precisely due to variation in land
values over time and limited land purchase information available at this time.

The amount of land needed to secure 1,439 acre-feet per year of water rights in 2060 was
estimated to be 7,195 acres, and the amount of land needed to secure 847 acre-feet per year of
water rights in 2060 was estimated to be 4,235 acres. As presented in Table 7, the present land
value was calculated using a planning rate of 3.75 percent under the assumption that Sulphur and
Murray County RWD No. 1 would purchase enough land to meet their projected deficits that
may occur each decade, as denoted in Chapter I, Table 1. For example, in 2013 Murray County
RWD No. 1 would need to purchase 4,038 acres of land to meet the projected 2020 water deficit
of 808 acre-feet.

3 It is not known at this time how the taking and use of groundwater will be addressed in the permitting process.
% An entity in southeastern Oklahoma is known to have recently purchased Arbuckle-Simpson groundwater rights for $300 per acre.
Details of this contract are not known at this time.
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Table 7. Present value of avoided land acquisition and water right costs under the No Action (Future
Without the Project) Alternative.

Water Rights Land Acquistion
2060 Supply | 2060 Acres Purchase Present Value
Deficit Needed Present Value ($300/acre) ($1620/acre)
Low? | High® | Low | High Low High Low High
Sulphur - 295 - 1,477 N/A* $165,000 N/A $900,000
Murray County
RWD No. 1° 1,009 1,144 | 5,045 | 5,718 | $1,250,000 | $1,400,000 | $6,900,000 | $7,400,000
Total 847 1,439 | 4,235 | 7,195 | $1,100,000° | $1,600,000 |$6,000,000*| $8,500,000

"Based on amount of land needed assuming a 0.2 acre-feet per acre equal proportionate share

2 Assumes future with conservation measures, as well as the lowest estimated cost per water right.

® Assumes future without conservation measures, as well as the highest estimated cost per water right.

* With water conservation measures in place, a water surplus of 162 acre-feet per year in 2060 is expected for the City of
Sulphur, so project benefits associated with acquisition of land for water rights are not applicable.

5 Murray County RWD No. 1 includes Buckhorn and Dougherty.

% Sulphur’s expected 2060 water supply surplus with conservation would decrease the overall project benefits associated
with acquisition of land for water rights when combined with Murray County RWD No. 1.

Willingness to Pay — Benefits Transfer Approach

Section VII, part 1.7.2 of the P&G’s indicate that the general measurement standard for valuing
goods and services is the willingness of users to pay for each increment of output from a plan.
Willingness to pay can be defined as the dollar amount that an individual or firm is willing to
give up or pay to acquire a good or service. This measurement standard is applied to all water
related resources, including M&I water supplies.

The benefits transfer approach was used in this analysis to estimate the water supply
improvement benefits for the Sulphur Pipeline Rural Water Supply Project proposed alternative.
This approach was chosen because existing, secondary data are generally only required for an
appraisal-level investigation. Application of the benefit transfer method assumes that the
relationship between a resource improvement and economic value in one area can be estimated
and applied to another geographic area or resource. The accuracy of benefits transfer based
estimates is dependent on the similarity of the site where the original detailed analysis was
completed and the site of interest where the transferred benefits are applied. Similarity can be
defined in terms of economic conditions, population characteristics, resources within an area, or
other characteristics.

The source of information used to estimate the domestic water supply benefits of the Sulphur
Pipeline Regional Rural Water Supply Project is a previously completed study of the benefits
associated with the a proposed northwest Oklahoma Water Supply Project (Piper and Martin,
1997). The northwest Oklahoma study is based on the results from a 1992 survey of northwest
Oklahoma households conducted by the OWRB. The survey was mailed to 1,000 households
with 486 responses. The survey asked for the willingness of households to pay for a water
supply system that would reduce groundwater overdraft in the region. Recognizing that
differences certainly exist between northwest and south-central Oklahoma (our current
investigation area), the survey represents the best available known data for this approach, so the
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project concept generally could be used to represent the groundwater overdraft situation in the
Sulphur area. The exact wording of the willingness to pay question for the northwest Oklahoma
study is shown on the next page.

Question asked in the Northwest Oklahoma rural water survey

Most of the water used for domestic purposes in northwest Oklahoma comes from
underground sources (aquifers). The quality of these aquifers varies, with water
treatment necessary in certain areas. In addition, these aquifers are being overdrawn in
some areas due to heavy use. Concerns have therefore arisen as to whether these
aquifers can meet northwest Oklahoma'’s future water supply needs.

Water planners believe domestic water supplies must be provided by dependable
sources. They suggest consideration of a water supply system for the counties of
Beaver, Cimarron, Dewey, Ellis Harper, Texas, Woods, and Woodward. Such a system
could involve underground and surface water sources with the following options being
reviewed: well systems, water transfer from other regions, pipelines for local water
transfer, and improved water treatment.

The Oklahoma Water Resources Board is interested in determining the value of regional
water users would place on a water system as measured by willingness to pay.

Assume that an overall unwillingness to pay will result in the system not being
constructed. Without the system, water will continue to be provided primarily by
underground sources, possibly creating further declines in both quality and quantity in
certain areas.

Given this scenario, would you be willing to pay an additional $ ___ for this system on a
monthly basis through increases in your water bill? Your individual responses will not
be reported, nor do they infer a monetary obligation on your part. Your responses will
be used to develop an overall indicator of willingness to pay.

1 YES
2 NO

To better define your willingness to pay, what is the maximum amount you would be
willing to pay for this system on a monthly basis? __ / month. This amount is a total
willingness to pay, not an amount added to your existing cost.

$__ Additional Dollars Each Month

The average willingness to pay from the northwest Oklahoma survey ranged from $3.89 to $5.29
per household per month. The Piper and Martin study (1997) estimated a model of willingness
to pay based on the northwest Oklahoma data. The modeling resulted in estimated willingness to
pay ranging from $7.68 to $11.37 per household per month. It is important to point out that this
range represents the measure of the benefit of water, and are representative of the benefit above
and beyond the actual amount currently being paid for water.

The survey approach used to estimate northwest Oklahoma water supply benefits represents a
stated preference valuation approach. It is important to point out that an accurate measurement
of benefits using this approach is contingent upon the survey respondent understanding the
proposed improvement and their ability to place a value on the improvement described in the
survey. For example, the benefits to water users of converting from groundwater to surface
water supplies could be estimated by asking users their willingness to pay for a surface water
project. However, water users must understand how the conversion to surface water would
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affect water quality and reliability and the water users must be able place a monetary value on
the change in terms of what water users are willing to give up (opportunity cost) to get the water
supply change. Furthermore, survey respondents must be familiar with proposed change in
related resources. Survey respondents in the Sulphur area, for instance, must have some
understanding of environmental and recreational benefits associated with a water supply change.
Overall, stated preference based estimates are likely to provide representative benefit estimates
for municipal and industrial water supply improvements compared to some other resource types
because of the familiarity of water users with water supply problems and the familiarity with
potential solutions to these problems such as pipelines and water treatment facilities.

For the purposes of this appraisal-level analysis, the range of willingness to pay for the northwest
Oklahoma study (i.e., $7.68 to 11.37 per household per month) was used to estimate the
domestic water supply benefits of the Sulphur Pipeline Regional Rural Water Supply Project.
The willingness to pay estimates were converted from 1992 dollars to ond quarter 2012 dollars
using Bureau of Economic Analysis price indices for personal consumption expenditures,
housing and utilities. Willingness to pay in 2012 dollars was estimated to range from $13.14 per
month ($157.68 per year) to $19.45 per month ($233.44 per year). For the purposes of this
analysis, annual benefits per household were estimated to range from $158 to $233 annually.
Because the Sulphur area will be subject to pumping restrictions in the future to avoid a fairly
drastic result of continued groundwater drawdown, the high end of the range of benefits may be
the most appropriate level of benefit. Again, it is important to point out that these values
represent the measure of the benefit of water, and are representative of the benefit above and
beyond the actual amount currently being paid for water.

The indexed annual benefits described above are expressed as benefits per household in the
potential service area. Therefore, in order to estimate the benefits of the Sulphur Pipeline
Regional Rural Water Supply Project, the current and projected future service area households
must be estimated. The service populations in 2010 and projected to 2060 for Sulphur, Murray
County RWD No.1, and Buckhorn RWD were obtained from the OWRB, OCWP Lower
Washita Watershed Planning Region Report (2012). The number of households served was
estimated by dividing the population by the average household size estimated in the American
Community Survey for the years 2006 to 2010 (U.S. Census Bureau, 2012). The average
household size for Murray County RWD No. 1 was based on the average for Census Tracts 7906
and 7908 and the household size for Buckhorn RWD was based on the average household size
for Census Tract 7906. Service population and estimated households served are shown in
Table 8.
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Table 8. Population and households served by Sulphur Pipeline Regional Rural Water Project.

Population served Estimated households served
Murray Murray
County County
RWD Buckhorn RWD Buckhorn

Year | Sulphur No. 1 RWD Dougherty | Sulphur No. 1 RWD Dougherty
2010 5,135 4,521 925 230 2,096 1,787 354 88
2020 5,586 4,909 1,004 258 2,280 1,940 384 99
2030 6,105 5,372 1,099 278 2,492 2,123 421 107
2040 6,586 5,801 1,187 297 2,688 2,292 454 114
2050 7,144 6,289 1,286 325 2,916 2,486 492 125
2060 7,703 6,778 1,386 354 3,144 2,679 530 136

The number of households served in each year was assumed to increase linearly over each 10-
year interval for which projections are available. The benefits per household in each year in the
future were discounted to a present value using the current planning rate of 3.75 percent
assuming benefits begin at the end of the first year the project is completed. The present values
of benefits associated with each service area population and for the total potential service area
are shown in Table 9. A summary of total quantified project benefits for both avoided land costs
from the No Action Alternative and from domestic benefits associated with willingness to pay is
provided in Table 10 below.

Table 9. Present value range of domestic water supply benefits over 50 years, Sulphur Pipeline Regional
Rural Water Supply Project.

Entity Low High

Sulphur $9,100,000 $13,500,000
Murray County RWD No. 1 $9,800,000 $14,500,000
Total $18,900,000 $27,000,000

Table 10. Present value range of total project benefits over 50 years, Sulphur Pipeline Regional Rural
Water Supply Project.

No Action; Total Quantified
Future without Project1 Domestic Benefits Benefits*
Entity Low’ High® Low High Low High
Sulphur N/A® $900,000 $9,100,000 | $13,500,000 | $9,100,000 | $14,500,000
Murray County | ¢ 556 000 | $7.400,000 | $9,800,000 | $14.500,000 | $11,000,000 | $22,000,000
RWD No. 1
Total $1,100,000” | $8,500,000 | $18,900,000 | $27,000,000 | $20,000,000 | $36,000,000

"Based on amount of land needed assuming a 0.2 acre-feet per acre equal proportionate share

% Assumes future with conservation measures, as well as the lowest estimated cost per water right.

3 Assumes future without conservation measures, as well as the highest estimated cost per water right.

* Small difference in total due to rounding.

® With water conservation measures in place, a water surplus of 162 acre-feet per year in 2060 is expected for the City of
Sulphur, so project benefits associated with acquisition of land for water rights are not applicable.

® Murray County RWD No. 1 includes Buckhorn and Dougherty.

" Sulphur’s expected 2060 water supply surplus with conservation would decrease the overall project benefits associated with
acquisition of land for water rights when combined with Murray County RWD No. 1.
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Recreation/Environmental Benefits — Benefits Transfer Approach

The direct benefits estimated above for households in the project service areas are likely to
include recreational and/or environmental components resulting from a desire to prevent future
groundwater drawdown. However, potential future lost benefits resulting from the effect of
continued groundwater withdrawal on springs and other nearby resources are not included in the
above estimates. It cannot be estimated with any degree certainty what these future benefits may
be, and it is beyond the scope of this investigation to perform a detailed, localized assessment.
For the purposes of this investigation, project-related benefits are considered “unquantified”.
However, the current level of recreation use at the Chickasaw NRA along with the value of that
use, may provide a measure of the magnitude and importance of recreation and environmental
resources in the area that could ultimately be affected by continued groundwater drawdown and
associated impacts on springs and other resources.

Visitation data for the Chickasaw NRA obtained from the NPS visitor-use statistics website
(National Park Service, 2012), combined with estimates of representative recreation values and
expenditures, can be used to estimate the value of recreation and the importance of visitation on
the local economy. Table 11 shows annual visitation at the Chickasaw NRA between 2009 and
2011. The most recent data available are from 2011.

Table 11. Visitation at Chickasaw NRA

Activity 2009 2010 2011 Average

Non-Recreation 1,489,028 1,331,940 1,425,414 1,415,461

Recreation 1,238,484 1,253,637 1,212,139 1,234,753
e Camping 72,332 66,127 73,956 70,805
e Boaters and boats 39,351 46,037 28,242 37,877

Non-recreation visitors include through traffic, trades-people with business in the Recreation
Area, and government personnel (not including NPS personnel) with business in the NRA. Non-
recreation visitation is not included in the estimated value of activity in the NRA. For the
benefits transfer approach, two sources of information were used to estimate the range of
Chickasaw NRA benefits. The 2005 Updated Outdoor Recreation Use Values on National
Forests and Other Public Lands provides estimates of average consumer surplus (benefits) per
day for a variety of recreation activities in different regions of the United States (Loomis, 2005).
The addendum to the 2006 National Survey of Fishing, Hunting, and Wildlife-Related
Recreation provides net economic values per day of wildlife-related recreation (U.S. Fish and
Wildlife Service, 2009). The Loomis (2005) study estimated southeastern U.S. region values per
day in 2004 dollars of $42.77 for general recreation, $25.79 for camping, $58.92 for motor-
boating, $40.10 for wildlife viewing, and $46.06 for sightseeing. The U.S. Fish and Wildlife
2009 addendum estimated values in 2006 dollars of $33.00 for wildlife watching and $58.00 per
day for bass fishing for state residents.

The visitation estimates presented in Table 11 represent visits and must be converted into
recreation days in order to estimate recreation benefits. A 1990 analysis of net economic values
for recreation in Forest Service regions provides estimates of the number of days per trip for
various types of recreation activities (McCollum et. al, 1990). The southeastern region, which

109



includes Oklahoma, 1.85 days per trip for general recreation, 2.21 to 5.42 days per trip for
camping, and 1.73 days per trip for sightseeing.

The values used to estimate the benefits associated with Chickasaw NRA recreation are indexed
to 2012 using the Bureau of Labor Statistics Consumer Price Index. The indexed 2012 values
are $37.88 to $52.39 per day for general recreation, $66.58 to $72.18 per day for boating, and
$31.59 per day for camping. The estimated total economic value of recreation at the Chickasaw
NRA is shown in Table 12.
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Table 12. Visitation and estimated economic value of recreation at Chickasaw NRA

Average Value Per Da i

) y Total annual recreational

_ 2009to | Estimated | 5445 pojars value in 2012 dollars
Recreation 2011 Recreation
activity Visitation Days Low High Low High
Camping 70,805 270,120 $32 $8,600,000 $8,600,000
Boaters and boats 37,877 70,070 $67 $72 $4,700,000 $5,000,000
Other recreation 1,126,071 2,083,230 $38 $52 $79,200,000 | $108,300,000
Total 1,234,753 2,423,420 - - $92,500,000 | $121,900,000

Based on the values presented in Table 12, it appears that an impact on resources that translates
into a change in visitation at the Chickasaw NRA will result in approximately a $1.0 million
impact on recreational value each year for each one percent of visitation change. It should be
noted that this analysis is preliminary and based on the benefits transfer approach that assumes
recreation values based on broad regional surveys. A more accurate estimate of recreation and
environmental values would entail a more localized analysis and a survey of resources in the
study area.

Even though quantifying the resources that could potentially be adversely impacted by continued
groundwater pumping is beyond the scope of this investigation, preliminary calculations were
made on the cumulative volume of groundwater that would be pumped from the Arbuckle-
Simpson Aquifer under three different implementation scenarios described below, summarized
in Table 13, and illustrated in Figures 12 —15. It is important to point out that these calculations
are for comparative purposes only. A more meaningful assessment of impacts should entail
groundwater and surface water modeling of more precise pumping scenarios that vary in space
and time.

1. Scenario 1 - No Action (Future without the Project): This scenario assumes that once permit
restrictions are in place, Sulphur and Murray County RWD No. 1 would purchase or lease
land to acquire additional groundwater rights to meet current and future demands.

2. Scenario 2 - Prioritized use of Groundwater over Surface Water: This scenario assumes that
once permit restrictions are in place, Sulphur and Murray County RWD No. 1 would
continue to use their prior groundwater rights to meet demands to the extent they are able to
do so, but would use surface water from Lake of the Arbuckles to meet additional demands
in lieu of acquiring additional groundwater rights.

3. Scenario 3 - Prioritized use of Surface Water over Groundwater: This scenario assumes that
once permit restrictions are in place, Sulphur and Murray County RWD No. 1 would stop
pumping groundwater altogether in the near term, and use surface water from Lake of the
Arbuckles to meet current and future demands. Note that under this scenario, in the year
2024 (2043 with conservation), demands would exceed available surface water supplies, so
groundwater would be utilized to meet remaining demands.
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Figure 12. lllustration of implementation Scenario 1 — No Action, with and without water
conservation.
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Figure 13. lllustration of implementation Scenario 2 — Prioritized use of Groundwater over
Surface Water, with and without water conservation.
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Figure 14. lllustration of implementation Scenario 3 — Prioritized use of Surface Water over
Groundwater, with and without water conservation.

Table 13. Summary of cumulative pumping volumes between 2010 and 2060 under three implementation
scenarios, both with and without water conservation measures.

Cumulative Groundwater Pumping Needed to Meet Demands (Acre-Feet)

Scenario 1 Scenario 2 Scenario 3
. Prioritize Prioritize L. Prioritize
Year No No Action | o~  dwater | Groundwater Prioritize Surface over
Action with over Surface | over Surface | Surface over | Groundwater
Conservation Water Water with Groundwater with
Conservation Conservation
2010 1,774 1,774 1,774 1,774 1,774 1,774
2020 | 20,367 19,909 19,660 19,286 18,438 18,064
2030 | 40,641 38,790 31,840 31,507 18,839 18,466
2040 | 62,634 58,302 44,020 43,728 20,862 20,489
2050 | 86,430 78,359 56,200 55,948 24,688 24,315
2060 | 112,163 98,897 68,380 68,169 30,450 30,077
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Figure 15. lllustration of cumulative pumping volumes between 2010 and 2060 under three
implementation scenarios, both with and without water conservation measures.
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Project Costs

The appraisal-level capital and O&M costs for the Sulpur Pipeline Regional Rural Water Supply
Project are presented in detail within Chapter III.

The $410,000 annual O&M cost for Sulphur and $16,000 annual O&M cost for Murray County
RWD No. 1 were converted to a present value of $9.5 million and $400,000 respectively based
on a 50-year period and a project planning rate of 3.75 percent. The present value of O&M costs
can then be added to construction costs to estimate total project costs. Interest during
construction (IDC) also needs to be calculated and added to the project costs. The IDC accounts
for costs incurred when project construction begins until the project is brought into service. The
IDC represents a resource cost because funds must be disbursed for construction and are not
available for use elsewhere. The IDC calculation begins at the beginning of project construction
and ends when the project is substantially complete. A three year construction period was
assumed and the fiscal year 2013 planning rate of 3.75 percent was applied. The estimated IDC
was $1.10 million for the Sulphur portion of construction costs and $100,000 for the RWD’s
portion of costs, totaling $1.20 million. Total Sulphur Pipeline Regional Rural Water Supply
Project Construction, O&M, and IDC costs are shown in Table 14.

Table 14. Total Sulphur Pipeline Rural Water Supply Project Costs. Costs are provided for conveying

water from Lake of the Arbuckles to Sulphur (i.e., “Lake to Sulphur) and from Sulphur to Murray County
Rural Water District No. 1 (i.e., “Regional Connection”).

Regional
Category of Cost Lake to Sulphur Connection Total
Construction cost $18,900,000 $1,800,000 $20,700,000
Present value of annual O&M costs $9,500,000 $400,000 $9,900,000
Interest during construction $1,100,000 $100,000 $1,200,000
Total project cost $29,500,000 $2,300,000 $31,800,000

Benefits and Costs Comparison

The present value of total project costs stated above is estimated to be $31.8 million. The
present value of total quantified project benefits associated with avoided land costs and
willingness to pay range from $20.0 million to $36.0 million. These values alone correspond to
net positive economic benefits when considering the higher range of project benefits. Additional
benefits also may exist that are associated with reducing future groundwater withdrawals and
subsequent potential impacts to recreation and environmental resources. The value of recreation
and environmental resources at the Chickasaw NRA were estimated to range from $92.5 to
$121.9 million annually, which correspond to a present value of about $2 billion over the 50 year
period of analysis. Quantifying the project benefits associated with those values was beyond the
scope of this investigation. However, even a one percent benefit on the value of recreation
would bring the net project benefits well above project costs.
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FINANCIAL CAPABILITY ANALYSIS
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FINANCIAL CAPABILITY ANALYSIS
Introduction

The capability of water users to pay for M&I water supplies can be defined as the maximum
amount water users can pay for water after accounting for household income, business revenues,
and household or business expenses. Although there is no universally accepted method for
measuring payment capability or affordability for domestic water supplies, two general
approaches have been used to estimate capability to pay. One common technique involves the
use of an affordability threshold, which is measured as a percentage of median household
income. Using this technique, threshold percentages of household income are applied to
households in the study area to determine total water payment affordability. A second approach
is based on an evaluation of a range of actual water payments made by households and
businesses relative to household income after accounting for necessary expenses, and taking the
upper end of the relative payment range. These approaches are described in a technical
memorandum titled, Evaluating Economic and Financial Feasibility of Municipal and Industrial
Water Projects (Piper, 2009).

Affordability Thresholds

The U.S. Environmental Protection Agency (EPA) and various rural development agencies have
established threshold water payments percentages for determining affordability (payment
capability). The EPA (1980) looked at the consumer cost for complying with federal drinking
water regulations. Agency economists concluded that annual household water service costs
ranging from 1.5 percent to 2.5 percent of median annual income raised questions about
affordability. Rates over 2.5 percent of median household income were labeled unaffordable.
The EPA established affordability criteria for drinking water systems as a result of 1996
Amendments to the Safe Drinking Water Act. These Amendments allowed small public water
supply systems to use less extensive water treatment technology if the most effective technology
was not considered affordable. Therefore, EPA was required to define affordability in the
context of household bills for sewer and drinking water service. As a result, EPA established a
4.0 percent of household income benchmark for affordability (2.0 percent for wastewater
treatment and 2.0 percent for drinking water supplies). This was later amended to 4.5 percent to
allow 2.5 percent for drinking water expenses. The EPA affordability threshold is not a true
measure of affordability, but is instead based on acceptability of fee increases by lending
institutions and the cost of other utilities.

The Department of Housing and Urban Development (HUD) established an affordability
threshold for water and sewer payments, respectively, of 1.3 percent and 1.4 percent (total of 2.7
percent) of annual median income (EPA, 2006). An independent study by the National
Consumer Law Center (NCLC, 1991) supported an affordability threshold for combined water
and sewer bills of 2.0 percent. The United States Department of Agriculture, Rural Development
Act set grant eligibility at 0.5 percent of median annual income, if annual income in the region is
less than 80 percent of the state median.

For this Sulphur Pipeline Regional Rural Water Supply Project investigation, the EPA threshold
of 2.5 percent of median household income is used as one measure of payment capability, which
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is only one of the thresholds used by various government agencies to evaluate affordability. It is
a commonly used general measure that is applicable across many regulatory and financial
programs.

Another approach that can be used to estimate the capability of water users to pay for water
supplies is to evaluate actual observed water payments for municipalities and other water
suppliers relative to household income or business revenues after accounting for necessary
expenses. The resulting payment ratios can then be used to approximate payment capability by
taking the upper end of the range to estimate payment capability. The payment capability ratios
represent the proportion of discretionary income that households served by various utilities must
spend for domestic water supplies. Therefore, they are a measure of dollars spent on water
service per dollar of discretionary household income. These ratios represent actual payments
made by households for water. Therefore, the higher ratios are likely to be the best estimate of
maximum ability to pay. This methodology provides an estimate of ability to pay that accounts
for variation in household income, household expenses, and costs of living that are not
considered when using set percentages of household income.

For the Sulphur Pipeline Regional Rural Water Supply Project investigation, along with the EPA
threshold, data from previously completed ability to pay analyses were used to estimate a range
of ability to pay for the Sulphur Pipeline Regional Rural Water Supply Project. Data from an
assessment of the Lewis and Clark Rural Water System (Piper and Martin, 1999), the Eastern
New Mexico Rural Water System (Smith Engineering Company, 2003), and the Equus Beds
Aquifer Storage Recharge and Recovery Project (Bureau of Reclamation, 2009) are used to
estimate a range of payment capability ratios that are applied to the Sulphur Pipeline Rural Water
Supply Project. It should be noted that the past studies of payment capability with the exception
of the Lewis and Clark analysis are based on median household income. The Lewis and Clark
analysis calculated payment capability using average household income and slightly different
categories of expenses. The range of ability to pay percentages are shown in Table 15.

Table 15. Payment capability percentages used to estimate Sulphur Pipeline Rural Water Supply Project
ayment capability

Source of estimate | Ability to Pay Percentage Type of Income
U.S. EPA 2.5 Median household income
Equus Beds (low) 5.53 Discretionary median household income
Equus Beds (high) 13.09 Discretionary median household income
Eastern New Mexico 5.9 Discretionary median household income
Lewis and Clark (low) 3.21 Discretionary mean household income
Lewis and Clark (high) 4.0 Discretionary mean household income
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Discretionary Income Calculations
Discretionary income for the Sulphur Pipeline Regional Rural Water Supply Project water users
was estimated using median or average household income data obtained from the U.S. Census
Bureau American Consumer Survey 5 year data for 2006 to 2010. Economic and demographic
data for the investigation area are presented in Table 16.

Table 16. Economic and demographic data for the Sulphur Pipeline Regional Rural Water Supply Project

investigation area.

Census Census Census
Tract Tract Tract

Measure 7906" 7907" 7908" Dougherty | Sulphur
Median household income $47,392 $40,775 $38,588 $38,333 $37,806
Mean household income $72,225 $47,074 $47,509 $42,371 $41,042
Unemployment Percent 0.0 4.8 6.8 10.9 7.7
Educational Attainment® Percent 18.0 12.7 12.4 18.1 8.3
Median age 43.0 41.2 40.4 36.6 38.5
Household size (2010) 2.61 2.43 2.45 2.59 2.45
Population (2010) 2,035 5,313 6,140 215 4,929

! Census Tract 7906, 7907, and 7908 includes the rural populations for Murray County.
? Educational attainment is defined as those people 25 years of age or older that have a bachelors degree or higher.

Household expenditure data were obtained from the U.S. Bureau of Labor Statistics, Consumer
Expenditure Survey (CES) data (U.S. Bureau of Labor Statistics, 2012). The U.S. Bureau of
Labor Statistics provides detailed household expenditure data by region in the CES.
Expenditures in the CES are broken down into specific household categories. CES data for the
South region, which includes Oklahoma (for 2010 — 2011), were used to estimate the percentage
of income before taxes that is spent on necessary goods and services. These necessary goods and
services include food, housing, apparel, transportation, healthcare, and personal insurance and
pensions. These percentages were then applied to the median and mean household income
estimates in the investigation area to estimate average discretionary income per household for
each water supplier. The discretionary income results are shown below in Table 17 for the four
water entities related to this investigation.

Table 17. Median and mean household income, discretionary income after accounting for expenses, and
estimated households used to calculate payment capability of the Sulphur Pipeline Regional Rural Water

Supply Project users.

Estimated
Median Average household Estimated Estimated
household | household discretionary households | households

Municipality/County income income income in 2010 in 2060
Sulphur $37,806 $41,042 $13,230 - $14,360 2,096 3,144
wurray County RWD | 542000 | $59,867 | $15,050 - $20,950 1,787 2,679
Buckhorn RWD $47,392 $72,225 $16,590 - $25,280 354 530
Dougherty $38,333 $42,371 $13,420 - $14,830 230 354
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Estimated Payment Capability

The next step was to calculate the payment capability by applying the percentages presented in
Table 15 to the discretionary income projections developed in Table 17. The range of estimated
annual payment capability for the Sulphur Pipeline Regional Rural Water Project water users is
presented in Table 18. As discussed above, these estimates are based on actual payments so the
high range of estimates are likely to be the best representation of maximum payment capability.

Table 18. Average annual payment capability for users of the Sulphur Pipeline Regional Rural Water
Supply Project over the 50 year period of analysis (Lowest, Highest, and Average).

Highest Average
Entity EPA Lowest Estimate' | Estimate? Estimate®
Sulphur $2,500,000 $1,200,000 $4,500,000 $2,300,000
Murray County RWD No. 1 $2,400,000 $1,500,000 $4,400,000 $2,300,000
Buckhorn RWD $520,000 $360,000 $960,000 $520,000
Dougherty $280,000 $140,000 $510,000 $260,000
Total $5,700,000 $3,200,000 $10,500,000 $5,400,000

"The lowest estimate represents the 3.21 percent threshold of discretionary income, which is the low end of the Lewis and Clark
Project.

2The highest estimate represents the 13.09 percent threshold of discretionary income, which is the high end of the Equus Beds
Project.

® The average estimate represents an average of all six percentages included in Table 15.

Affordability - Payment Capability Compared to Project Costs

To evaluate affordability of the Sulphur Pipeline Regional Rural Water Supply Project, the
estimated annual payment capability must be compared to the combined annual costs of
construction and O&M of the project when added to the cost of existing service. Two options
were analyzed: Option 1 assumes that the project would be constructed to deliver water only to
Sulphur and would be funded solely by Sulphur without a cost-share from Murray County RWD
No. 1; Murray County RWD No. 1 would acquire and fund groundwater rights instead. Option 2
assumes that the project would be constructed to deliver water to both Sulphur and Murray
County RWD No. 1 and would be funded in partnership between Sulphur and Murray County
RWD No. 1.

Option 1 — Conveyance infrastructure constructed from Lake of the Arbuckles to Sulphur
only and funded solely by Sulphur; RWDs acquire and fund groundwater rights
independently

Under Option 1, assuming a repayment period of 20 years and a 3.75 percent interest rate (the
current project planning rate), the annual costs to Sulphur would be approximately $1.44 million
for construction and $410,000 for O&M. The combined annual costs equal $1.85 million for
Sulphur. Under Option 1, Murray County RWD No. 1 is assumed to make up their projected
water deficit though acquisition of additional groundwater rights, as proposed under the No
Action. The annual costs of both construction and O&M for Murray County RWD No. 1 are
estimated to be approximately $1.25 million and would be funded solely by Murray County
RWD No. 1.

122



This next step is to add the estimated annual costs of new service associated with the proposed
conveyance infrastructure to the estimated annual cost of water that users pay for their existing
service (i.e., baseline service). The current estimated water cost per household per month for
Sulphur equals $41.28 based on monthly use of 10,000 gallons and 2009 water rates, or $495 per
year. Similarly, the estimated water cost in 2009 based on 10,000 gallon use per household per
month for Murray County RWD No. 1 and its customers include: $30.00 for Murray County
RWD No. 1 $58.00 for Buckhorn RWD, and $60,00 for Dougherty. Assuming this is a
representative cost of water for existing service in the future, the total cost of water for Sulphur is
$1.04 million annually for 2010 and would increase to $1.56 million annually by 2060. The total
cost for Murray County RWD No. 1 is $954,000 annually for 2010 and would increase to $1.43
million by 2060.

For Sulphur, the combined costs of new service from the Project with existing, baseline service
in 2060 is estimated to be about $3.41 million annually®’. This cost would increase the estimated
water cost per household, based on monthly use of 10,000 gallons, for Sulphur from $41.28
currently to $90.31 per month in 2060. It is important to point out that this cost does not reflect
or imply the actual water rates customers would have to pay if the Project is brought into service.
Furthermore, it should be noted that assuming the highest cost of water in 2060 for existing
service could significantly overstate the cost of water.

For Murray County RWD No. 1, the combined costs of new service from additional groundwater
rights with existing, baseline service in 2060 is estimated to be about $2.68 million annually*®.
This cost would increase the estimated water cost per household, based on monthly use of 10,000
gallons, for Sulphur from $41.28 currently to $90.31 per month in 2060.

Option 2 — Conveyance infrastructure constructed from Lake of the Arbuckles to Sulphur, as
well as to RWDs; funded in partnership between Sulphur and RWDs

Under Option 2, the following assumptions were made regarding the cost-share of new service
associated with the Sulphur Regional Rural Water Supply Project: (1) The infrastructure to
deliver water from Lake of the Arbuckles to Sulphur would be cost-shared assuming a
proportionate distribution of costs between Sulphur and Murray County RWD No. 1 based on
total volume of demands in 2060°’; (2) The infrastructure to deliver water from Sulphur to
Murray County RWD No. 1 would be paid 100 percent by Murray County RWD No. 1. Under
Option 2, the cost-share provided by Murray County RWD No. 1 would reduce annual costs for
new service from $1.85 million to $1.00 million for Sulphur and from $1.25 million to $1.00
million for Murray County RWD No. 1. The combined annual costs of new service with existing
service in 2060 would be $2.56 million for Sulphur and $2.43 million for Murray County RWD
No. 1.

27 Equals $1.85 million, the annual cost of new service from the project, plus $1.56 million, the maximum future annual cost for
existing, baseline service.

28 Equals $1.25 million, the annual cost of new service from the project, plus $1.43 million, the maximum future annual cost for
existing, baseline service.

% Sulphur demands in 2060 are projected to be 1,441 acre-feet per year (54 percent); Demands of Murray County RWD No. 1 are
projected to be 1,220 acre-feet per year in 2060 (46 percent).
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These costs would increase the estimated water cost per household, based on monthly use of
10,000 gallons, for Sulphur from $41.28 currently to $67.83 per month in 2060. The
proportionate share of Murray County RWD No. 1 and its customers would increase the monthly
cost from current costs to 2060 costs by the following: Murray County RWD No. 1 from $30.00
to $52.03; Buckhorn RWD: from $58.00 to $95.09; and Dougherty: from $60.00 to $94.52. It is
important to point out that these costs were calculated based on assumptions made for the
purposes of this preliminary analysis; more accurate annual costs would be determined based on
a number of factors, including the actual costs of construction/O&M, as well as the results of
potential negotiated contracts between Sulphur, Murray County RWD No. 1, Buckhorn, and
Dougherty.

Affordability Conclusions

Figure 16 provides an illustration summarizing the affordability results. A comparison of annual
project costs to payment capability indicates that under Option 1, where only the Sulphur portion
of the project is constructed, Sulphur has sufficient payment capability to afford 100 percent of
the construction/O&M of the project based on the highest annual payment capability threshold
($3.41 million cost versus $4.50 million capability, respectively). Similarly, the Murray County
RWD No. 1 has sufficient payment capability to afford 100 percent of the construction/O&M
associated with acquisition of groundwater rights under all but the lowest financial capability
threshold ($2.68 million cost versus $2.00 million capability). However, Under Option 2, if the
full project is constructed to deliver water to both Sulphur and Murray County RWD No. 1, then
Sulphur, along with the Murray County RWD No. 1, would both have sufficient payment
capability to afford construction/O&M regardless of the financial capability threshold used.

Under the Rural Water Supply Act, Reclamation has the authority to pay up to 75 percent of
construction costs, dependent on financial capability of the project sponsor. Furthermore, 43
CFR §404.44 requires appraisal investigations to analyze whether the project sponsor has the
capability to pay 100 percent of the costs associated with O&M. The results above indicate that
project sponsors could afford both 25 percent of construction costs and 100 percent of O&M
costs.
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Funding Sources and Options

Study sponsors may seek funding for project implementation from a variety of sources both
within and outside Reclamation. A detailed financing assessment is beyond the scope of this
investigation, but a summary is provided below.

Funding under Reclamation’s Rural Water Program — Title | (P.L. 109-451)

It is not certain whether future Federal appropriations will be made to this program, so the extent
to which funding may be available for additional investigations (i.e., a feasibility study) and/or
construction remains uncertain; funding for construction is contingent upon the project receiving
Congressional authorization, which in and of itself is a complex outcome to achieve.

Funding under the existing Arbuckle Project authority (P.L. 87-594)

Project sponsors also have the option of seeking Federal appropriations for construction under
the existing Arbuckle Project authority (P.L. 87-594). However, it is important to note that: (1)
while the existing Arbuckle Project authority clearly allows for construction of a conveyance
system from the reservoir to Sulphur, there is some question as to whether the existing authority
is broad enough to allow for construction of a water treatment plant and/or a rural water
conveyance system; and (2) any appropriations provided under the existing Arbuckle Project
authority would be subject to conditions of a repayment contract which would require Sulphur to
repay 100 percent of construction costs (with interest) within 50 years of the date of water
delivery.

Funding options outside Reclamation

Reclamation policy also requires appraisal investigations to make efforts to explore funding
sources outside Reclamation so that resources could be leveraged to the maximum extent
possible to avoid programmatic overlap. Project sponsors have already begun contacting entities
that have programs that could potentially provide planning or construction assistance on this
project. Each entity was successfully contacted, and additional follow-up will be conducted as
needed during future planning phases of this project. A synopsis of those outreach attempts and
potential funding sources are described below:

1. OWRB-administered State Revenue Bond Issue (1985) is a low-interest public water and
sewer loan Revenue Bond Loan Program that offers a variable interest rate with a fixed rate
conversion option.

2. OWRB-administered Clean Water State Revolving Fund (CWSRF) loan program was
established by the 1987 Clean Water Act amendments to provide a renewable financing
source for statewide wastewater infrastructure and polluted runoff control needs while
protecting the State’s surface and ground waters. The CWSREF is funded by EPA
capitalization grants, State matching funds, and bonds. During fiscal year 2013, the OWRB
will continue offering financing at approximately 40 percent below market rate.

3. OWRB-administered Drinking Water State Revolving Fund loan program (1997) is funded
by EPA capitalization grants, State matching funds, loan repayments, investment earnings,
and bonds. The low-interest loan program is administered cooperatively by OWRB and
ODEQ to assist communities with public water supply infrastructure construction projects.
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OWRB-administered Rural Economic Action Plan (REAP) Grants (1996) is a point-based
program designed to assist smaller communities that lack sufficient fiscal capacity. REAP
grants are match-free with a maximum grant amount of $150,000. Cities, towns, and
municipalities with a population less than 7,000 can apply, but populations less than 1,750
are given priority.

U.S. Department of Agriculture (USDA) Water and Wastewater Disposal Systems for Rural
Communities offers grants and loans for communities and tribes with a population less than
10,000. According to the 2005-2009 census, Sulphur had a population of 4,806. This may
be a source of funding and will be explored further.

USDA Technical Assistance and Training Grants may be a source of funding if a private
non-profit organization with expertise in water and wastewater issues is willing to work on
the project.

USDA Emergency Community Water Assistance Grants are probably not a good source of
funding because Sulphur has not experienced a significant, emergency decline in water
quantity or quality.

USDA Rural Development Grants are probably not a good source of funding since they deal
primarily with emerging businesses with fewer than 50 employees.

USDA Water and Waste Disposal Loans and Grants provide water and waste disposal to
residents in counties where the per capita income does not exceed 70 percent of the national
average. The per capita income of Sulphur (in 2009 inflation-adjusted dollars) was $16,886,
whereas the national average was $27,041. Therefore, the per capita income for Sulphur is
62.4 percent of the national average; therefore, this grant could be a potential source of
funding.

USDA Rural Housing Site Loans provide affordable housing for low income individuals in
towns of 10,000 or less. This project does not relate with housing; therefore, this program is
not considered as a viable funding source.

USDA Very Low House Repair Loans and Grants provide home repairs and repairs to water
and wastewater disposal systems to homeowners with incomes less than $23,000. Because
this project is for a municipality and not an individual property owner, this program is
probably not a viable funding source.

Housing and Urban Development (HUD) Community Development Block Grant (CBDG),
Small Cities Program provides funding for housing, water and wastewater in low income
areas excluding those areas in large cities. Sulphur may qualify because 22 percent of the
population is below poverty level (national average is 13.5 percent).

HUD States Program provides funding to the states to distribute to low and moderate income
communities to develop housing including water and wastewater. Sulphur may qualify since
22 percent of the population is below poverty level (national average is 13.5 percent).

HUD Indian Community Development Block Grant Program provides grants to develop
water and wastewater in low and moderate income families. This funding is strictly for tribal
projects; therefore, this program is not considered a viable funding source.

U.S. Environmental Protection Agency (EPA) State Revolving Loan Program provides
construction funds for municipal wastewater treatment facilities. Because this project
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involves potable water transmission and treatment, this funding is probably not a viable
source.

Economic Development Administration (EDA) Public Works and Development has funding
available for construction of public works facilities to create development opportunities in
areas experiencing severe economic distress. Because Sulphur is not experiencing severe
economic distress, this program is not a viable source of funding.

Department of Indian Health Services provides funding for water supply and sewage
treatment facilities for Indian Tribes. Because the Native Indian population in Sulphur is
only estimated to be about 6.4 percent, this is probably not a viable source of funding.

U.S. Army Corps of Engineers (USACE) assists in the design and construction of water and
wastewater facilities on a reimbursable basis. The USACE could be considered for future
planning phases and construction.

U.S. Department of Interior, Bureau of Indian Affairs, Rural Water Projects: funding to
construct and maintain rural water systems on Indian Reservations. This project would not
qualify for funds from this program.

U. S. Department of Interior, Bureau of Indian Affairs ,Water Management, Planning and
Pre-Development Program: provides funding to Indian tribes for technical research and
studies associated with adjudicated and decreed water rights, or water that is otherwise
appurtenant to Indian trust lands, including public domain allotments. This may occur
through coordination with governmental entities by obtaining information describing the
quantity and quality of water through surface and ground water assessments, inventories,
monitoring, modeling and gauging. This program does not fund construction but could be
considered for future planning phases.
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CHAPTER VI

ENVIRONMENTAL CONSIDERATIONS
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ENVIRONMENTAL CONSIDERATIONS

Reclamation’s Directives and Standards CMP 09-03 requires a preliminary analysis of potential
environmental, cultural, and social impacts that could affect the potential for further study and
project implementation. This analysis was completed by assessing the extent to which the
proposed alternative would meet any of the “extraordinary circumstances” listed below in
Section 40 CFR Part 46, which are used to determine whether an action can be categorically
excluded from further review under the NEPA process, or if a more detailed analysis is
warranted. The assessment provided below is preliminary in nature. The information does not
represent a conclusion of fact or “finding” under NEPA. If this appraisal investigation is
advanced to the feasibility-level investigation, then a more in depth analysis under NEPA would
be completed. The extraordinary circumstances are as follows - does the project:

1. Have a significant effect on the quality of the human or natural environment? The pipeline
alignment would primarily fall within existing rights-of-way, so facilities would have no
physical impacts on recreation facilities and no temporary or permanent visual and audible
impacts to recreation users. The only potential impacts on residents would occur from the
new WTP, but impacts would be mitigated by both the distance to the nearest resident, as
well as by the construction of berms to obscure the plant’s location.

Regarding impacts to the natural environment, infrastructure would be constructed primarily
within disturbed habitat and primarily within existing rights-of-way, so impacts on terrestrial
wildlife would be limited. Impacts on Lake of the Arbuckle’s aquatic communities may
occur as a result of operations associated with delivery of Sulphur’s contracted amount of
1,997 acre-feet per year. A preliminary evaluation was conducted using 80 years of records
and an area capacity curve based on year 2060 sediment accumulation. Generally under
“wetter” years, little to no affect on reservoir volume and elevation would be observed.
Generally under relatively “dryer” years, the maximum amount of water the reservoir can
store without flood releases, also known as the top of conservation pool, is 65,378 acre-feet
(elevation 872.0 mean sea level (msl)). If 1,997 acre-feet per year is delivered under these
conditions, then the reservoir storage volume would be reduced to 63,381 acre-feet (elevation
871.1 msl). This represents approximately a 3.1 percent reduction in volume and less than
one foot drop in elevation. Under the most extreme drought conditions (i.e., similar to the
1957 drought of record), if the full contracted amount of water is delivered to existing M&lI
customers, excluding Sulphur, then the reservoir’s storage volume would be 10,107 acre-feet
(elevation 832.3 msl). If Sulphur’s contracted amount of 1,997 acre-feet per year is
withdrawn, then the reservoir storage volume would be reduced to 6,955 acre-feet (elevation
of 827.0 msl). This would represent approximately a 31 percent reduction in volume and a
5.3 foot drop in elevation. It is important to point out that such an extreme drought is very
rare (occurring only one year in the last 80 years on record), and it is uncertain whether such
conditions would ever be repeated in the future, especially considering the likely water
conservation/rationing triggers associated with low reservoir levels.

On the other hand, the Project may result in benefits to the natural environment, to the extent

that reduced aquifer withdrawals may impact spring flows in the Chickasaw NRA. This type
of an analysis was beyond the scope of this investigation.
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Have significant impacts on public health or safety? Using the existing reservoir intake results in
a low safety risk, and it would not create an additional boater safety hazard.

Have significant impacts on such natural resources and unique geographic characteristics as historic
or cultural resources; park, recreation or refuge lands; wilderness areas; wild or scenic rivers; national
natural landmarks; sole or principal drinking water aquifers; prime farmlands; wetlands; floodplains;

national monuments; migratory birds; and other ecologically significant or critical areas? The
pipeline alignment would fall primarily within existing rights-of-way, so construction would
not be in conflict with NPS policy and regulations. As well, construction would not likely
affect significant natural resource lands. Facilities would have no physical impacts on
recreation facilities and no temporary or permanent visual and audible impacts to recreation
users. Operational impacts would be dependent on the extent to which Project
implementation results in reduced aquifer drawdown versus reduced reservoir levels.

Have highly uncertain and potentially significant environmental effects or involve unresolved conflicts
concerning alternative uses of available resources? Facilities would be constructed primarily in
disturbed habitat and along existing rights-of-way, where no such conflicts are known to
exist.

Establish a precedent for future action or represent a decision in principle about future actions with
potentially significant environmental effects? There is no departure from current Reclamation
principles in place for siting the project, such as avoiding disturbance to natural and cultural
resources.

Have a direct relationship to other actions with individually insignificant but cumulatively significant
environmental effects? The proposed alternative is specific to the Sulphur Pipeline Regional
Rural Water Supply Project, and it is not related to any other activities.

Have significant impacts on properties listed or eligible for listing on the National Register of Historic
Places? The pipeline alignment crosses archeological sites; conditions may not be
favorable for additional sites to be encountered. The likelthood may be reduced in areas
where existing rights-of-way are used. Nevertheless, consultation with the State Historical
Preservation Officer would be undertaken as part of the NEPA analysis.

Have significant impacts on species listed, or proposed to be listed, on the List of Endangered or
Threatened Species, or have significant impacts on designated Critical Habitat for these species?

Three listed species could potentially occur within the project area: piping plover, least tern,
and whooping crane. The project is not expected to affect any of the three species.

Violate a Federal law, or a State, local, or tribal law or requirement imposed for the protection of the
environment? The pipeline alignment would fall within existing rights-of-way, so
construction would not be in conflict with NPS policy and regulations. Violations of other
Federal, State, or local laws are unlikely. Although no violation of tribal law is expected,
this cannot be addressed with finality until tribal authorities are consulted during the NEPA
process.

Have a disproportionately high or adverse effect on low income or minority populations? The only
potential impacts on residents would occur from the new WTP, but impacts would be
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mitigated by both the distance to the nearest resident, as well as by the construction of
berms to obscure the plant’s location.

Affect Indian Trust Assets (ITAs)? No known ITAs occur within the project area.

Limit access to and ceremonial use of Indian sacred sites on Federal lands by Indian religious
practitioners or significantly adversely affect the physical integrity of such sacred sites? The use of
such sites would not be affected by the proposed alternative.

Contribute to the introduction, continued existence, or spread of noxious weeds or non-native
invasive species known to occur in the area or actions that may promote the introduction, growth, or

expansion of the range of such species? Best management practices, such as reseeding
disturbed vegetation, would help mitigate potential impacts.
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CONCLUSIONS

Interim Final Rule 43 CFR §404.44 establishes several criteria that Reclamation must apply to
determine whether it is appropriate to recommend that a feasibility study be conducted under the
Rural Water Supply Program.

Whether a reasonable range of alternatives have been formulated and evaluated.

Yes, a reasonable range of alternatives were formulated and evaluated based on their ability to
meet the planning objective of reducing long-term pumping of the Arbuckle-Simpson Aquifer
through development of a surface water supply alternative that conveys water to Sulphur and
provides at least 707 acre-feet per year of water to Sulphur and Murray Co. RWD No. 1 by 2020,
and at least 1,439 acre-feet per year of water by 2060. Chapter II provides a detailed assessment
of alternatives, which include the No Action (Future without the Project), as well as four supply
source alternatives, including Lake of the Arbuckles, Washita River, Veterans Lake, and Water
Reuse and Recycling. The Washita River and Veterans Lake were eliminated from further
consideration. Water Reuse and Recycling was eliminated in this investigation due to not
meeting the full 2060 deficit, but was considered viable as a supplemental water supply option.
Lake of the Arbuckles was selected as the preferred source alternative that could provide the full
2060 water supply deficit.

Ten conveyance alternatives were formulated and evaluated to deliver water from Lake of the
Arbuckles to Sulphur. Alternative 9 was selected as the proposed alternative. Under Alternative
9, 1,997 acre-feet per year would be released through the existing intake structure at Lake of the
Arbuckles and pumped through the existing Wynnewood Aqueduct to the existing regulating
reservoir, both of which are owned and operated by the Arbuckle Master Conservancy District.
Water would then be pumped through a new pipeline to a new Water Treatment Plant and
storage facility at the southwest corner of Sulphur’s municipal water system along Chickasaw
Trail and State Highway 7.

Two conveyance alternatives were formulated to deliver water from Sulphur to Murray County
RWD No. 1. Alternative 1 was eliminated from consideration. Alternative 2 was selected as the
proposed alternative and entails construction of a new pipeline from Sulphur water main to the
Murray County RWD No. 1 standpipe.

For each alternative considered in the investigation, whether the alternative:

1. Identifies viable water supplies and water rights sufficient to supply the proposed service area,
including all practicable water sources such as lower quality waters, non-potable waters, and water
reuse based water supplies.

The proposed alternative identified above is considered viable and would provide 1,997 acre-
feet per year of treated water to meet long-term water supply needs of the service area. This
water has already been allocated to Sulphur by the Arbuckle Master Conservancy District,
the water right owner. All practicable water supply sources, including marginal quality (i.e.,
Washita River) and water reuse, were evaluated and eliminated from further consideration in
this investigation. The Washita River was eliminated due to poor water quality and
anticipated conveyance and treatment costs. Water reuse was eliminated from consideration
in this investigation because preliminary estimates showed that water reuse alone could not
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bridge the full water supply deficit, even with water conservation (609 acre-feet per year
supply availability from reuse versus 847 acre-feet per year deficit with conservation). A
more detailed feasibility study should also explore the merits of developing the Washita
River and water reuse as a means to alleviate potential impacts associated with reduced
aquifer and reservoir levels. A more detailed study should examine the role that water
conservation would play in offsetting water supply deficits and associated infrastructure
needs in the future with-project alternatives and without-project alternatives, including the
acquisition of additional groundwater rights.

Has a positive effect on public health and safety.

No adverse public health or safety effects are anticipated for the proposed alternative. Using
the existing reservoir intake results in a low safety risk and would not create an additional
boater safety hazard.

Will meet water demand, including projected future needs.

The delivery of 1,997 acre-feet of water per year, the full amount that can be contracted,
would fully meet the 2060 demands and beyond for all water users in the study area.
Detailed information on water supplies and demands are provided in Chapter I. A more
detailed study should evaluate opportunities to provide water to others outside the study area,
especially if Sulphur and Murray County RWD No. 1 were to implement water conservation
measures and/or water reuse.

Provides environmental benefits, including source water protection.

The analysis presented in Chapter IV indicates that the Project may result in recreational and
environmental benefits associated with the Chickasaw NRA due to a potential reduction in
withdrawals on the Arbuckle-Simpson Aquifer. A more detailed study should consider the
need to quantify recreational and environmental benefits associated with various supply
alternatives, including a balance of those which result from reduced aquifer drawdown versus
those associated with maintaining reservoir levels in Lake of the Arbuckles.

Applies a regional or watershed perspective and promotes benefits in the region in which the project
is carried out.

The proposed alternative has the potential to provide the potable water supply needs in the
study area, including Sulphur, RWDs, Dougherty, and potentially others outside the study
area. The extent to which regional benefits could be provided is partly dependent on whether
Sulphur and others implement water conservation measures and/or water reuse, as well as the
benefit/costs associated with maintaining aquifer versus reservoir levels.

Implements an integrated water resources management approach.

The recent groundwater pumping restrictions has created a unique opportunity for Sulphur to
collaborate with other stakeholders in the region on an integrated water resources
management approach that meets the immediate and long-term water supply needs of the
area, while at the same time reducing the economic, recreational, historic, cultural, and
natural resources associated with the Arbuckle-Simpson Aquifer.

Enhances water management flexibility, including providing for local control of water supplies and,
where applicable, encouraging participation in water banking and markets.

Water users in the study area are currently utilizing groundwater as their sole water supply
source. Augmentation and/or replacement of groundwater with a new surface water supply
source from the proposed alternative would diversify their water supply portfolio, thereby
providing more local control and flexibility while ensuring a reliable water supply source
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well into the future. Inclusion of water conservation and/or reuse as cost-effective
components in alternatives considered in a feasibility study may also provide the opportunity
for Sulphur to serve the needs of other customers outside the study area and further enhance
regional benefits.

8. Promotes long-term protection of water supplies.
The Project promotes the long-term protection of water supplies. The water supply outlook
for the area depends on different implementation scenarios with regards to prioritization of
water use. As presented in Chapter IV, once permit restrictions are in place by 2020°°, if
Sulphur and RWDs were to stop pumping groundwater altogether in the near term and use
surface water from Lake of the Arbuckles to meet current and future demands instead, they
would still have enough water to meet their needs until year 2024 (2043 with
conservation). After that point, demands would exceed available surface water supplies, so
additional supplies such as groundwater would be required to meet remaining
demands. However, if groundwater is prioritized over surface water, then the Project would
provide enough water to meet the needs of the service area to beyond 2060, although this
option may come at the cost of offsetting environmental and recreation benefits. A more
detailed study should evaluate how different implementation scenarios affect benefit/costs to
the extent practical.

9. Includes preliminary cost estimates that are reasonable and supported.
Preliminary design and cost estimates were developed as one of many factors to screen
conveyance options included in Chapter II. Results showed that preliminary-level costs had
no bearing on selection of a conveyance option due to the low level of expected accuracy in
the costs. Chapter III presents more detailed, appraisal-level designs and cost estimates of
the Project. The cost estimates are reasonable and well supported as shown in Chapter 111
and the Appendices. A more detailed study should include geotechnical investigations,
among others, to refine and develop feasibility-level project cost estimates.

10. Is cost-effective and generates national net economic benefits.
The present value of total project costs stated in Chapter IV is estimated to be $31.8 million.
The present value of total quantified project benefits associated with avoided land costs and
willingness to pay range from $20.0 million to $36.0 million. These values alone correspond
to net positive economic benefits when considering the higher range of project benefits.
When consideration is given to additional benefits associated with recreation and
environmental resources, the Project has the potential to generate even greater net benefits.
A more detailed feasibility study should refine the cost/benefits analysis by
(1) Evaluating how water conservation and reuse affect projected supply deficits and avoided
land costs; (2) Evaluating the net benefits associated with maintaining aquifer levels versus
reservoir levels; (3) Urging project sponsors to conduct a localized survey in the study area
on willingness to pay; (4) Potentially quantifying the benefits to recreational and
environmental resources.

11. Whether the project sponsor has the capability to pay 100 percent of the operations, maintenance,
and replacement costs.

A comparison of annual project costs to payment capability estimates indicates that if only
the Sulphur portion of the project is constructed, Sulphur has sufficient payment capability to

3 A Final Order on the Determination of the Maximum Annual Yield of the Arbuckle Simpson-Aquifer was issued on October 23,
2013; although the order does not establish an implementation timeframe, the year 2020 was assumed for this investigation.
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afford 100 percent of the construction and O&M of the project based on the highest annual
payment capability estimate. However, if the full project is constructed to deliver water to
both Sulphur and Murray County RWD No. 1, then Sulphur, along with Murray County
RWD No. 1, would both have sufficient payment capability to afford 100 percent of
construction and O&M regardless of the cost estimate used. Given the uncertainty in
financial capability associated with the range in payment capabilities, a detailed study should
more closely examine financial capability of project sponsors through an analysis on bond
rating/issuer credit rating, debt service coverage ratio, and socioeconomic indicators.

RECOMMENDATIONS

Based on this Appraisal Investigation, Reclamation finds that the Sulphur Pipeline Regional
Rural Water Supply Project is viable and appropriate for more detailed analysis in a feasibility
study. This study also should include a more detailed evaluation on the role of water
conservation, acquisition of groundwater rights, and water reuse in meeting supply deficits.

CONSULTATION AND COORDINATION

This Report and Investigation were carried out in coordination with several Federal, State, tribal,
and local stakeholders to: (1) Ensure that resources were leveraged and that duplicative efforts,
as applicable, were avoided; (2) Maintain transparency and accountability for methods and
approaches employed throughout the planning process; and (3) Improve the credibility and value
of Reclamation’s findings and recommendations. The following stakeholders were identified
and consulted with throughout this investigation: (1) Arbuckle Master Conservancy District; (2)
National Park Service; (3) Chickasaw Nation; (4) Oklahoma Water Resources Board; (5)
Oklahoma Department of Wildlife Conservation; (6) Murray County RWD No. 1; (7) Buckhorn
RWD; and (8) Citizens for the Protection of the Arbuckle Simpson Aquifer. Consultation with
representatives from U.S. House Representative Tom Cole (R - 4 District) also occurred
throughout the process.

The following stakeholder meetings were held:

1. August 18, 2011: A kick-off meeting with stakeholders was held to provide an overview
and solicit feedback about Reclamation’s Rural Water Supply Program (discussed
below), the draft scope of work for the investigation, and on expectations regarding roles,
responsibilities, information sharing, and timeframes.

2. October 25, 2011: Assess Murray County RWD No. 1 and Buckhorn RWD’s need
and/or interest in having its supplies and demands evaluated in this investigation.

3. January 26, 2012: A meeting with stakeholders was held to discuss and solicit feedback
on the methods and results of Reclamation’s preliminary screening analysis and
alternatives evaluation.

4. April 30,2013: A meeting with stakeholders was held to discuss and solicit feedback on
the results of investigation, including selection of a preferred conveyance alternative,
costs, benefits, and financial capability. Also discussed were options moving forward in
terms of scoping and financing a feasibility-level investigation.
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In an effort to inform the general public about the investigation, Reclamation hosted a public
meeting at Sulphur’s City Hall on August 12, 2013 and presented an overview on the results of
the appraisal investigation and solicited feedback on the findings and recommendations. Public
comments were documented and will be considered as additional planning studies are undertaken
in the future.
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Appendix A: Alternatives Screening Results

Table A1. A quantitative comparison of how ten alternatives to convey water from Lake of the Arbuckles to Sulphur perform on the Effectiveness criterion.

Maximum
Effectiveness Points Alternative
Category 1 2 3 4 5 6 7 8 9 10
1. Water Delivery Subtotal 1 1 1 1 1 1 1 1 5 5
High Effectiveness 5
Low Effectiveness 1
2. Constructability Subtotal 1 2 2 1 2 2 1 2.75 5 4.75
High Effectiveness 5
i. Pipeline 1.25 1.25
ii. Pump plant 1.25 1.25 1.25
iii. Treatment plant 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25
iv. No intake 1.25 1.25 1.25
Moderate Effectiveness 3
i. Pipeline 1 1 1
ii. Pump plant 1
iii. Treatment plant 1
Low Effectiveness 1
i. Pipeline 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
ii. Pump plant 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
iii. Treatment plant 0.25 0.25 0.25 0.25
iv. Yes intake 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
3. Serviceability Subtotal 1.66 2.32 2.32 0.99 2.32 2.32 0.99 2.99 4.98 4.98
High Effectiveness 5
i. Intake 1.66 1.66 1.66
ii. Pump plant 1.66 1.66 1.66
iii. Treatment plant 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66
Moderate Effectiveness 3
i. Intake 1
ii. Pump plant 1 1
iii. Treatment plant 1 1
Low Effectiveness 1
i. Intake 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33
ii. Pump plant 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33
iii. Treatment plant 0.33 0.33 0.33
Total 3.66 5.32 5.32 2.99 5.32 5.32 2.99 6.74 14.98 14.73
Max points = 15 15 15 15 15 15 15 15 15 15 15
Percentage of Points Scored 24.4% 35.5% 35.5% 19.9% 35.5% 35.5% 19.9% 44.9% 99.9% 98.2%
Table A2. A quantitative comparison of how ten alternatives to convey water from Lake of the Arbuckles to Sulphur perform on the Efficiency criterion.
Maximum
Efficiency Points Alternative
Category 1 2 3 4 5 6 7 8 9 10
Annualized Life-Cycle Cost
High Efficiency 5
Moderate Efficiency 3 3 3 3 3 3 3 3 3 3 3
Low Efficiency 1
Total 3 3 3 3 3 3 3 3 3 3
Max points = 5 5 5 5 5 5 5 5 5 5 5
Percentage of Points Scored 60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 60.0%
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Table A3. A quantitative comparison of how ten alternatives to convey water from

Lake of the Arbuckles to Sulphur perform on the Acceptability criterion.

Maximum

Acceptability Points Alternative
Category 1 2 3 4 5 6 7 8 9 10
1. Authorities/Policies Subtotal 1 1 1 1 1 3 3 3 5 5
High 5 5 5
Moderate 3 3 3 3
Low 1 1 1 1 1 1
2. Impacts on Recreation Subtotal 2 2 2 2 2 1 1 3 5 5
High Acceptability 5

i. Facilities 2.5 2.5 2.5 2.5

ii. Users 2.5 2.5 2.5
Moderate Acceptability 3

i. Facilities 1.5 1.5 1.5 1.5 1.5 1.5

ii. Users 1.5
Low Acceptability 1

i. Facilities 0.5 0.5 0.5

ii. Users 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
3. Impacts on Residents Subtotal 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98 4.98
High Acceptability 5

i.  Pumping plant 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66

ii. Pipeline 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66

iii. Treatment plant 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66 1.66
Moderate Acceptability 3

i.  Pumping plant 1

ii. Pipeline 1

iii. Treatment plant 1
Low Acceptability 1

i.  Pumping plant 0.33

ii. Pipeline 0.33

iii. Treatment plant 0.33
4. Impacts on Natural Env. Subtotal 2 1.5 2 2 2 3.5 3.5 4.5 5 5
High Acceptability 5

i.  Disturbed Areas? 1.25 1.25 1.25 1.25

ii. Fish & Wildlife Habitat 1.25 1.25 1.25 1.25

iii. Sensitive species 1.25 1.25 1.25

iv. Sensitive habitat 1.25 1.25 1.25 1.25 1.25 1.25
Moderate Acceptability 3

i.  Disturbed Areas? 0.75 0.75 0.75

ii. Fish & Wildlife Habitat 0.75 0.75 0.75 0.75 0.75 0.75 0.75

iii. Sensitive species 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75

iv. Sensitive habitat 0.75
Low Acceptability 1

i.  Disturbed Areas? 0.25 0.25 0.25 0.25 0.25 0.25

ii. Fish & Wildlife Habitat 0.25 0.25

iii. Sensitive species 0.25

iv. Sensitive habitat 0.25 0.25 0.25 0.25 0.25 0.25
5. Impacts on Cultural Res. Subtotal 1 1 1 1 1 1 1 3 3 3
High Acceptability 5
Moderate Acceptability 3 3 3 3
Low Acceptability 1 1 1 1 1 1 1 1
6. Impacts on Public Safety Subtotal 3 3 3 3 3 3 3 3 5 5
High Acceptability 5 5 5
Moderate Acceptability 3 3 3 3 3 3 3 3 3
Low Acceptability 1
Total 13.98 13.48 13.98 13.98 13.98 16.48 16.48 21.48 27.98 27.98
Max points = 30 30 30 30 30 30 30 30 30 30 30
Percentage of Points Scored 46.6% 44.9% 46.6% 46.6% 46.6% 54.9% 54.9% 71.6% 93.3% 93.3%
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Table A4. A quantitative comparison of how ten alternatives to convey water from Lake of the Arbuckles to Sulphur perform on the Completeness criterion.

Maximum

Completeness Points Alternative
Category 1 2 3 4 5 6 7 8 9 10
1. Agency Coordination Subtotal 1 1 1 1 1 1 1 1 1 1
High Completeness 5
Moderate Completeness 3
Low Completeness 1 1 1 1 1 1 1 1 1 1 1
2. Engineering Uncertainty/Risk Subtotal 1 1 3 3 3 3 3 3 5 5
High Completeness 5 5 5
Moderate Completeness 3 3 3 3 3 3 3
Low Completeness 1 1 1
3. Permits/Risk Subtotal 0.99 0.99 0.99 0.99 0.99 2.32 2.32 2.99 4.32 4.32
High Completeness 5

i. ROW easements 1.66 1.66 1.66 1.66 1.66 1.66

ii. Env. Permits 1.66 1.66 1.66

iii. Cultural clearance 1.66
Moderate Completeness 3

i. ROW easements 1

ii. Env. Permits 1

iii. Cultural clearance 1 1 1 1
Low Completeness 1

i. ROW easements 0.33 0.33 0.33 0.33 0.33 0.33

ii. Env. Permits 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33

jii. Cultural clearance 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33
Total 2.99 2.99 4.99 4.99 4.99 6.32 6.32 6.99 10.32 10.32
Max points = 15 15 15 15 15 15 15 15 15 15 15
Percentage of Points Scored 19.9% 19.9% 33.3% 33.3% 33.3% 42.1% 42.1% 46.6% 68.8% 68.8%
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Appendix B: Regulation Reservoir Pumping Plant & Water Treatment Plant Site Plans
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Appendix C: Treatment Process Flow Diagram

Sulphur OK Appraisal Design

Mixed Media Filter Backwash

Appendix C Clarifier Backwash Backwash Rate 15 ppmif2
Water Treatment Process Flow Diagram Backwash Rale 10 gp-n'u‘ﬂ_: Media Filter Arsa 140 |ft2
Peak Day Flow Clarfier &Area 70|’ Backwash Duraticn 8.5 |min
Backwash Duration 10| rnin Backwash Flow per filker 2,154 |gpm
Fead Backwash Flow T00|gpm Backwash Freguency 1 | BW!day (max)
— Chemicals Backwash Frequency 1| BWiday (max) Backwash per cycle 14,000 |galBW cycle
— Waste Backwash per cycle 7.000 |gallBW cycle Total Filiers in use 3
— Backwash Tatal Clarifirers im use 3 Backwash volume 42,000 (gpd
— Product Backwash volume| 21,000 |gpd Coagulant
Media Backwash Supply
from City Water System
o W 42000 gpd
— Feed H-0- 1,570 [gpm
. 1.614|gopm 2,261,000 |gpd
Terminal Adsorotion ) . —
;1‘?35 F':Enlisﬂm > Storage Tank 2,324,000|gpd 3 ﬂarﬁr';*‘er Mixed Media Filter 55 gom Clearwell >
1570 gpm 2,303,000 |gpd
2,261,000 gpd PALC Clarifier Backwash
21,000 gpd Liquid Volume| 153,842 |gal
Liquid Volume| 145,250 |gal Backwash Waste Flow Detention Time 1.6833| hours
Detention Time 1.5|hours Polymer [ 63.000 [gpd Chiorine Detention Time 57.08|min
Cretention Time 20| mim Haad space 10%:
Head space 0% Recovered Water o Head of Plant Backwash Backwash Waste Tank Tank Violume| 108,226 [gal
Tank Violume| 158,775 |gal 63,000 gpd Waste Tank Liquid Violume for 1 BW 21,000 |gal Tank Violume | 1T0L000| gal
Tank YVolume 160,000 g al Belt Press Feed Flow 70|gpm
Belt Press Drain Water r BW Tank Drain Time 5 [hours
W Liquid Violume for 2 BW 42,000 |gal
Head spacs 10%
Belt Press Tank Volume 46,200 |gal
Dewatering Tank Volume 47,000 gzl
System -

Dewaterad Sludge to Landfill

820 pounds per day
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Appendix D: Detailed Cost Estimate

BUREAU OF RECLAMATION

ESTIMATE WORKSHEET

Sheet _1__of __1

FEATURE:

Total Sulphur Pipeline Cost Summary

Pump waler from existing Arbuckle Reservoir inlake

using the existing Wynnewood Aqueducl o the

PROJECT:

City of Sulphur - 2011 Rural Walar Program - Appraisal
Investigalion
Construction Cost Estimale

Regulaling Reservoir for slorage, hen pump water  TwaolD: ESTIMATE LEVEL: Appraisal
o the new Ireatment plant outside of Sulphur. REGION: GP __ |UNIT PRICE LEVEL _ Jan-12
Conlingencies ara not embedded within he
individual amounts shown lor Pay-items 1 - 6, IFILE:
. -
$8 | B DESCRIPTION CODE |QUANTITY| AMOUNT
1 |Pipeline {see pay llem 1 from Sulphur Pipeling, Pumping Plant, §1.800.000
and Storage Tank sheel 1 for detalled line ilems)
2  |Wynnewood Pumping Planl {see wynnewood pumping planl £1,050,000
from Suiphur Pipeline Regional Rural Waler Project sheel 34)
Wynnewood Pumping Plant and Pipeline (Proporiionale Share) 480,000
{see pay ilem 3 from Sulphur Pipeline, Pumping Plant, and
Siorage Tank sheel 1 for detailed line llems)
3 |Booster Pumping Planl {see regulaling reservoir oullal siructure $1,100,000
from Sulphur Pipeline Regional Rural Waler Project sheel 34)
4 |Waler Treaiment Planl ( see waler lrealment plani from Sulphur $5,500,000
Pipeline Regional Rural Water Projecl sheel 34)
§ |Terminal Slorage Tank (see pay ilem 4 from Sulghur Pipeline, £300.000
Pumping Plant, and Slorage Tank sheel 1 for dalailed line ilems)
& |Land Cost (see pay item 2 from Sulphur Pipeline, Pumping Plant, 570,000
and Slorage Tank sheet 1 for delailed line items)
Sublotal $10.400,000
Mobilizalion +- 5% £520,000
SUBTOTAL 510,920,000
Design Contingency 4y 15% §1,630.000
Allowanca for Procurament +- 5% 550,000
CONTRACT COST $13,100,000
Construclion Canlingency +/- 25% §3,300.000
TOTAL FIELD COST $16,400,000
Feasibility Study 4. 6% $980,000
Environmenial Compliance Documenlation *f- 1% 5160,000
Design and Specifications +- 4% £700,000
Servica Facilities and Other Costs +l- 2% £330,000
Conslruction Management +- 2% $330,000
NON CONTRACT COSTS $2,500,000
CONSTRUCTION GOST 518,800,000
DATE PREPARED 1 AREVIEWED DATE PRICE LEVEL
5 & ,Qﬂfu_f gﬁll"# 4%
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET Shent _1__of _2
[FEATURE: PROUECT:
City of Sulphur - 3011 Rursl YWaler Progpram - Apprsizal
Sulphur Flpeline, Pumping Planl. and Slorage Investigation
Tank Conelruciion Coat Estlimats

Pump water [rom existing Arbuchle Resenoic inlake 0 IEE.TH.A.‘IE LEVEL: Appraisal
using Ihe exisling Wynnewood Aqueduci lothe  IREGION  GP_ |UNIT PRICE LEVEL: Jan-12
Regulaling Reservoir lor slarage, hen pump waber
o the e iroaiment planl oulside of Suiphar, IFILE:
Calumn Isbeiad “Amaunl” conlsing rounded values,
 E
E g E OESCRIPTIEN EOBE | OUANTRY Uit UMIT PRICE AMOUNT
i
1 |Pipaline
14" Dipmeler Pipe 33,0658] LF. §36.00 $1,200,000
Earthwork
Commaon Extavalon 18,050 G.Y. F13.00 S250.000
Fack Excavalian g700] C.. §32.00 520,000
Backhl 14,700 C.Y. $5.45 $80.000
Compacied Backfil 11,000) C.¥, 38,50 100,000
Shucluras
air vahes 3 E& $3,331 310,000
blowalls q EA $2,500 510,000
counly road crassing 8 EA §2.000 510,000
slate highway crossing 0 EA 62,700
nir chamber 1] EA £33,440
siream crossing 1 EA 530,000 330,000
2 |Land Cosi B MILE $14.000.00 570,000
3 |Raservolr Pumping Plant
Share of Original Censtruclien Cosl 1 EA F478,600 5480,000
4 |Terminal Storage Tank 1 EA $300,000 §300,000
SUBTOTAL THIS SHEET 52,750,000
QUANTITIES PRICES

|
B'r}f . Elmewmhp&—

BY ﬁaﬂe ED
Hll-"-"'__::'_ﬂﬂﬂ
DATE PREPARED REVIEW

- L2t Gﬂr

DATE PRICE LEVEL '_}_)
| ‘?,/ Fered i j—ﬂ. " oMz
[
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BUREAU OF RECLAMAY ESTIMATE WORKSHEET Ghast _ 2 of _2
|FEATURE: PROJECT:
City of Sulphur - 2011 Rural Walar Pragram -
Bulphur Fipafine. Pumping Plant, and Slorage Appraizal Investigatian
Tank Construclion Cost Eslimate
Pump waler from asting Aruckle Resanaod imiske [WoiD: ESTIMATE LEVEL: Appraiss
using the exsting Wynnewood Agqueduct o e TREGION  GP |UNIT PRICE LEVEL: Jan-12
Reguiating Fasareair for slarage. Inen pumg waler
1o iha new regdmenl plonl owlside of Sulpher IFILE'.
Column labsled "Amoun(™ eomains rounded vwolues.
E
§ g g BESCRIFTION CODE | GUaWTRY | W e ANTLINT
o =
£
Subigtal §2,750,000
Kabdizalon 85 | 5140,000
Sublatal wilh Mokadizalion §2 860,000
Contracl Cost Allowances (sum ol 200 |+- S500,000
Design ConBingencies, 15% [+/-]
APS, 5% (+F). Type ol Frotuwemenl Regues| for Proposal
CONTRACT COST 3,470,000
Consirustion Conlingenges 25% |+ SAT0,000
FIELD COST [Unit Price Lewval July 2012] 4,340,000
Eszalation Moice ip Procesd [NTP) See Oelnlad Cosl Table|
FIELD COST (wilh Escalalion io NTP) Ses Deiailed Cost Ta
Man-Contrac) Costs See Detniled Cosl Table |
CONSTRUCTION COST See Delailed CGosl Tabls|
QUANTITIES PRICES
aBY CHECKED BY KED| REVIEWED
[0 bl ] A i m—z, N
DATE PREP DATE PRICETEVEL

| fﬁ#f{ |%

Vo

IaU,sw&

e
e
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET _1_0OF _34_
FEATURE: PROJECGT:
\Arbuckle Project, Oklahoma
Sulphur Pipeline Regional Rural Water Project
Water Treatment Plant WOID: OPSPA |ESTIMATE LEVEL: Appraisal
REGION: GP  |UNIT PRICE LEVEL: Jul12
FILE: ORTORET ool 0. US B Poston oo Wt
Structural/Architectural Shests.reperPRLdsx#yrnewaod PR 1 8420
Z % E PESCRIFTION CORE QILANTITY umNIT UNIT PRECE ALOUNT
£
| [sulphur Water Treatment Plant i A S
_|stripping (Remova and dispose 6" topsol) | sesata0 | 1200| ya3 Cst200]  s14400.00
| B Excavation for Il.tll;!\_:_il_‘!: = n:;mnr_: "___ﬁh;ssim 1w:| y-ua_ B $10.00 ___ij 8,000.00
____ | Place and compact ll'l'lhl.'.lﬂ.n'lﬂ_'ll ﬁa—mtzu_ ) 2,900 ) wd3 i 525,00 .-__“ 572,500, 00
- __ [for service yard ~ - - _
| - __Itl'l-IFil-II!ﬂ E:g:-vﬁim.- commaon o BE-58120 2.400 | _xig-ﬂ_ | ;upm _ﬁ*i_&ﬂﬂﬁ.ﬂﬁ
1 Backfil for Structures Be68120 |  800| yu3 $15.00 $12,000.00
B T e v ) B T I T
| |eravel surtacing - e-nchtnick 8658120 | 4800 | yd2 $10.00 $46,000.00
i Base course materfal - &-Inch thick (eecsi20 | 1080 ye2 ~ $10.00 $10,500.00
| |emumincuspavement-sinchtnick | eesstzo | 1080| yae s3600|  $37.800.00
| Purnish, Form and Place Concrete ‘mesat20|  1000| yw so0000 |  $91E.000.00
| 4s00psl . ) | [ i . —
‘Water Treatment Plant foundation = 410 yd3 o -
(115 tons cemant) } -
| | Clearwell =480 ydd (135 onscement) | | N —
B | Backwash Tank=115yd3 (32tonscement) | ~ .
L _ Alr Chamber foundation = 18 yd3 (4.5 tons coment) —
SUBTOTAL THIS SHEET] ~ $1,187,200.00
QUANTITIES PRICES
BY CHEGKED BY len CHEGKED i
B. D. VanOtterico 8. K. Goplen - 4
DATE PREPARED PEER REVIEW | DATE DATE PREPARED PEER REVIEW / DA
O7IATH2 B. K. Geglen, P_E. 0BMOM2 T. Harke - 842142
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET _2_ OF _34_
FEATURE: PROJECT:
Arbuckle Project, Oklahoma
Sulphur Pipeline Regional Rural Water Project
Water Treatmant Plant WOID: OFSPA  |ESTIMATE LEVEL: Appralsal
REGION: GP II.IIIIT PRICE LEVEL: Jul-12
FILE: HADA1 THEST\S pronds hoat Bnlay'2012 - LB Extrmnies'Suighur Pigeline Aogionel Wirer|
Works hiein RESS Sulshur Compiind Ext
Structural/Architectural e o Feamee
5 E E DESCRFTION CODE QUANTITY NI UBST PRICE AMDILSIT
| Sulphur Water Treatment Plant S e i R -
| |(continued) - L
[ I~ Fumlﬂ‘u_;;'gpll:ln t!li;l:c_l;nhlm -____H_r-ﬂhiﬂ_ -____153.01'.'0 . lbs §1.50 _s:_?n:mn.un
‘Water Treatment Plant foundation = 61,500 s -
Claarwell = 72,000 |bs
| Backwash Tank = 17,250 Ibs
[ | | ArChemberfoundation=22501bs .
T-foot :him-l_mltilrﬂ 'h'rlm]rll'd Ils-aﬂ'lzcl 1,000 _ Iin ft.  Ba5.00 __- s-is,nng:[:l_l:[
I Includa 2- 20 ft. double swing gate i B
i Miscallanecus Matalwork | es-s8120 28,000 | Ibs ) __-fa.'uu- mﬁﬁu:ﬁu
: Assume all miscellaneous metalwork Is steel. ) -
L. | Inciudes ralsed walkways, ladders, bollards | 1
[ - S ol | R,
N . - — S
. SUBTOTAL THIS SHEET - o l_ o Hﬂ.lm.m
QUANTITIES PRICES
BY CHECHKED CHECHKED ) 1/-
B. D. VanOiterca B. K. Goglen f_[;l. =
DATE PREPARED PEER REVIEW | DATE PEER REVIEW /DA 34l
ori2Tn2 B. K. Goplan, P.E. 081012 T. Hanka - 31212
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BUREAU OF RECLAMATION

ESTIMATE WORKSHEET

SHEET _3_OF _34_

|FEATURE:

Sulphur Pipeline Reglonal Rural Water Project
Water Treatment Plant

StructuraliArchitectural

PROJECT:
Arbuckle Project, Oklahoma

WOID:

OPSPA IES'I'IMA‘I'E LEVEL:

Appraisal

REGION:
FILE:

GP

UNIT PRICE LEVEL:
HADR T EST\Sarma e -setilal ey @312 - U5 Eatimalns\Suphur Pl Ragions] Wate
1N FROGRESE Suigh

Projmcti0s-a Wrkshamts in Pregrass]
Shesis. e paraRxnWymsewood BF 1 B420

Jul-12

ur Compliod Estirats

L

COnE

CLANTITY | UMIT

|(continued)

Sulphur Water Treatment Plant

Furnish and erect pre-angineerad metal

building for water treatment plant:

| Obewian §

§570,000.00

$470,000.00

Bubding dimenslon: 80" W x 110' L wi20' eave

height. Primary structural support system; 6

sieel rgid frames with equal bay specing. |

intarconnecting light gauge girts and purfins. |

Gablo roof with 1:13 pitch. Designed for

10 ten doutle girdar top running bridge crana

(8.800 fi2)

- ! &

——— — .

| Star Bulding Systems - Lockeford, GA 85237
PH: BOD-588-T827, Wabsite: www.starbulldings.com

Includies:

Extertor Wall Panels:

metel vl penls. (approx. 7,570 12)

| Predinished, prednsulated (R20min), |

Pre-finished, pre-insulated {Hrﬂﬂ.ml:l'l}-

mutal il panals. {approx. 8,530 ft2)

Matl-Span - Lowisville, TX 75057

| PH:972-221.5656, Website: meti-spancom

~ SUBTOTAL THIS SHEET|

QUANTITIES

PRICES

BY
B, D. VanOtierioo

CHECKED
B. K. Goplan

forizzriz

DATE PREPARED

PEER REVIEW | DATE
B. K. Goplan, P.E.

CHECHKED

%

DATE PREPARED

oanonz

PEER REVIEW / DATE f#’
T. Hanike - 312112 4/

162



BUREAL OF RECLAMATION

ESTIMATE WORKSHEET

SHEET _4_OF _34_

|FEATURE:

Sulphur Plpaline Regional Rural Watar Project
‘Watar Treatmant Plant

PROJECT:

Arbuckie Project, Okiahoma

IWOlD:

OPSPA

ESTIMATE LEVEL:

Appralsal

REGION: GP

UNIT PRICE LEVEL:

Juki2

FILE:

HADR TOEST Syradahaslal sy 2011 - LS Ealimalas’Sulher Pipallne Ragionsl Wale®)

QUANTITY

uNm

LNIT PRICE

|Sulphur Water Treatment Plant

(continued)

Furnish and erect pre-englnesred metal

86-68120

ITEMS INGLUDED I LUMP SUM - SHEET 3

| bullding for water treatment plant (continued):

Irrtﬂdnr Gypsum Euulf Wall Au.amhb__ﬁ___ |

6° structural staal studs @ 16%.c. wi/E®

type ' XP' gypsum board each sida, 10° high. |

(approx. 3,100 f2)

Non-struchralInteror Celtngs: |
40psf, 1" 1&g wood decking on 10° bar jalst

(@ 24" o.c. wiS/E" type ' XP' gypsum boand

on bottom side (approx. 3,300 fi2)

__ Exteror Rall-up Duu-m (complata ;ﬁéd!mmx

100" % 12°-0°h exterier, motor aperated (2 ea.)

180 x 160 exterior, malor operated (1 8a.)

_ Steel Doors & Frames: (complete wihrdw) _

EXTERIOR-

¥xT, aur, méngm_l. krscluted. (3 e4.)

INTERIOR-

¥ X7, I, sngle, meta, ha gass. (5 0a,)

ﬂ'_:l: T'._hll.. doubla, matal, insutatad. (4 &a.)

 Steel Windows & Glazing:

_ ¥x4, fued,
_ ¥x4, fued,

6 x.3, aed, Insulated. (control room) 2 e2.)

Insulated. (1sb) (3 ea.)

'SUBTOTAL THIS SHEET)

QUANTITIES

PRICES

BY
B. D. VanOtarion

CHECKED
B. K. Goplen

DATE PREPARED
OTi2Tnzg

PEER REVIEW | DATE
B. K. Goplen, P.E.

ar1oM2

CHECHKED

AW

BY lan BHI:
DATE PREPARED

T. Hanke - @112/92

PEER REVIEW ¥ DATE
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET _§_OF _34_
|FEATURE: PROJECT:
uckle Project, Oklahama
Sulphur Pipeline Regional Rural Water Project
Water Treatment Plant WOoID: OPSPA |ESTII|I#TE LEVEL: Appralsal
REGION: GP II.I'HIT PRICE LEVEL: Jul-12
FILE: H.MME-&WM-MWH
Prej=nDi2a Warkshsals In Pragreas/[IN. Sulptur Compied Estinala
|StructurallArchitectural Shets. . parPRLIATF 5 B13084
gg E DESCRIPTION CODE CHRANTITY LINIT UNIT PRICE AMDUNT
s
o _|Sulphur Water TreatmentPlant | | [ _
__|(continued) . .
_r  |Fumish and erect pre-angineered metal | eessizo | TEMS INCLUDED IN LUMP SUM . SHEET 3

budlding for water treatment plant (continued):

12'%15 urisex restroom with shower and

lockars

Gutters, downspouts and splashblocks:
(en. sc)

SUBTOTAL THIS SHEET|
QUANTITIES PRICES
BY |-::Hmn BY CHECKED ., .-
|a. D. VanOtterloo B. K. Goplen /;):'-
DATE PREPARED PEER REVIEW | DATE DATE PREPARED PEER REVIEW / DATE
o212 B. K. Boplen, PE. 08/ T. Hanke - 8/12/12
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BUREAL OF RECLAMATION

ESTIMATE

WORKSHEET

SHEET 8 OF _34_

|FEATURE:

Sulphur Plpeline Regional Rural Water Project
Water Treatment Plant

| Structural’Architectural

PROJECT:
Arbuckle Project, Oklahoma

WolD:

OPSPA  |ESTIMATE LEVEL:

Appraisal

REGION:
FILE:

GP

NIT PRICE LEVEL:

HADEA TNESTSp readsheal lalleyi®01 2 - LI EastimstesSuloter Fipaing Righons] Wate|
Projectidod-a Workshests s Prog
Shoats.reyv.parP R

Jul-12

 Sulptur Corplled Esliemats
yrnawood PP 1 8420

i

DESCRIFTION

uNm

UNIT FRICE

| Sulphur Water Treatment Plant
[mnl_i[l_l:md}

Furnish and erect pre-engineered metal

BE-G8120

bullding for Alr Chambers:

Bullding dimenslon: 18"W x 18" L w10 save
height. Primary structural support system: 2 |

staal righd frames with 15'-6" clear span.

Secondary structursl support systems:

interconnecting light gauge girts and puring.

Gabla roof with 1:12 pitch, (342 #2)

Bulding manufagtured by:

PH: B00-566-7827, Website: www.starbulldings.com

Includes:

Mml’l Panals:

F'ID.-ﬂ_nllhld. pre-insulated (R-13 min.),

metal wall panels. (approx. 750 fi2)

Pre-finishad, pro-insulated (R18 miln.),

matal wall panals. (approx. 340 f2)

Meatt-Span - Lawisville, TX 75057

| PH:972-221-6656, Websits: mall-span.com

SUBTOTAL THIS SHEET

QUANTITIES

PRICES

Y
8. D. VanOtterian

CHECKED
B. K. Goplen

BY lar Balley

DATE PREPARED
OTI2TM2

PEER REVIEW | DATE
B. K. Goplen, P.E.

DATE PREPARED
0a10Mz

CHECKED

R
.M'f‘ )

PEER REVIEW / DA
. Hanke - $1212
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET _7_0OF _34_
FEATURE: FPROJECT:
Arbuckla Project, Oklahoma
Sulphur Plpeline Reglonal Rural Water Project
Water Treatment Plant =3 OPSPA |ESTIMATE LEVEL: Appraisal
REGION: GP UNIT PRICE LEVEL:; Jul-12
IF“_E: HADET s W!-ﬁl’ﬂﬁmnﬂ-:ﬁurﬂpﬂl; g:l'ﬂ Wale"
Structural/Architectural oz Mﬂmswum GRESS, Sl phur Comgl L
; E E DESCRIFTION CoDeE CILANTITY UNIT LINIT PRICE AMOUNT
L S_ulphur Water Treatment Plant T . o -
{continued) 1
i e rF_@ahund-;;!:m-ﬂJm@dmlm | BE-EE120 . ITEMS INCLUDED IN LUMP SUM - SHEET 8
bullding for Air Chambers (continued): | | B -
. | Stes! Doors & Frames: {completa wi hardwars): R
B I_E'-u'r._"-u’m&'*r.ﬁn_u;l._lnnim (lea) 1 -
| ocuters, downspouts anasplasnoiocks: [ | | |
(ea. slde) - o
s Ap— o= | | EE
§ ____ ___ — [ - — g S
SR | o e B A N S
QUANTITIES PRICES
BY CHECKED |cHECKED /)/) >
B. D. VanOteron B. K. Goplan fi
DATE PREPARED PEER REVIEW | DATE PEER REVIEW | DATE
oTi2TH2 B. K. Goplan, P.E. |'r. Hanke - 8112112
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BUREAL OF RECLAMATION

ESTIMATE WORKSHEET

SHEET B OF 34

FEATURE:

Sulphur Pipeline Reglonal Rural Water Project
Water Treatment Plant

Water Treatmeant

|PROJECT:

Arbuckle: Project, Oklahoma

I0;
REGION:
FILE:

OPSPA_ |ESTIMATE LEVEL:
GP UNIT PRICE LEVEL:

Appralsal
Jul-12

HADE IES TS preadshesiiialey2012 - UB ExtratsSuiphur Pipsine Regiosal Wetsd

DESCRIPTION

_|Water Treatment Equipment

|Powdenad Aclivated Carbon

Tecwsigh Model CR 5 PAC volumetric feeder

{ank cover, mixer mator and shafl, feeder su

stand, and elecirical cantral panel

Includes the valumelrc feades, iquld mix tank,

5 lasihr feed rale

Sludge Traatment )
Bt Frass Dewaterdng Systsm

Slemens PrassPack™ 2000

__EYSiam, Sl COMpAESSor, BOoMY pumg, and
- _-annumis 1or. 711 M SR oW Cxie

Ineldns bll'tp‘lﬂ.fllﬂ Eﬂj;m:ﬂl_d.

Packaped VWater Trreatmant System

Slemens Microfios Tridant Model TR 4204
3 units § 700 gom nominal capacity each

__each unlt Includes adsorpiion clarifier and media fiter

systam inchedes chemical feed systems for polymer

and coagulant; qﬂ_rr}!mﬁ_iﬂ'mpmmhrn]rmu; )

__and condrel system

Backwash weste decant racycle pump

BE-881200

Cenirifugal Pump, TSgem

Approdwmio TOH-20p8l

'a_mmr@gpqggmm

Be-ga120

| ASTM AS3 galvanized sieel
T Dfamater, with supports
e R A R Y

& &

B;HEU.UD
5400000

~ BUBTOTAL THIS SHEET

§1,671,050.00

QUANTITIES

CHECKED

BY
IMI'I- L Walp FAJurenka 73052012

BY 4]

PEER REVIEW [ DATE
FAJurenka T/30Na012

TE PREFARED
7I2TH2

DATE FREPARED

1
,;,ﬁ;;g*’_.

PEER REVIEW | DATE
T. Hanke - 91212 'W_
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET 90F M
[FEATURE: IPROJECT:
\Arbuckle Project, Oklahoma
Sulphur Pipeline Regional Rural Water Projact
Water Treatment Plant ID: OPSPA_|ESTIMATE LEVEL: Appralsal
REGION: P |UNIT PRICE LEVEL: Jui-12
FILE: H:CR1 12+ LB EsfmalesiSulphu Plzelna Angional Waer
T ot g ‘Workshwats In wwm.hbhrm Exdrmatn
z E E HCRETION CODE QuANTITY UNT UNIT PRICE AMOUNT
Water Treatment Equipment (cont.) i | i | -
|steei A Soour SupplyFipe saopiz0 | B
- ASTM AS3 galvanizod stoal o ]
= & Diamater, with supperts g Ba| LF _ §25000|  520,000.00
| | #Damoter, wih supports | LF §220.00 £11,000.00
] [stesl Backwash Supply Pipe | 8868120 1 i
ASTM AS3 galvarized steel B i i R
|| 10" Diamater, wih supports we| WF | 340,00 | §34,000.00
10" Dlamabor, buried In yard 100| LF §160.00 $16,000.00
_ |steel Baciwash Waste Plps | meosizm| il
ASTM AS3 galvarized stoel I ]
14" Diamater, with supports | so| IF $380.00 ~ §19,000.00
L 14" Dizmater, ancased In foundation concrate 50 LF 520000 _§10,000.00 |
| Steal Effluenl Pipa | 86-88120 1 ]
ASTM AS3 galvanized stsel TR S
__14" D‘hm.\ﬂmlhﬂt_!ﬂ_ o B ____ﬁ:l LF £380.00 §18,000.00
14" Dlzmeter, ancased In foundation concrele 2| F ) s200.00 | $10,000.00 |
Iwwm- _"‘I.I‘ﬂ_f_a B _ﬂ!-ﬂ-ﬂlﬂﬂ_ B -
AWWA C504 cas! ran body wiAWWA C542 I [———
elecirc acwator - | | - ]
4" Diameter, with supports (ai supply) 3| «a 55,000.00 §15,000.00
& Diamater, with supports (air supply) _ 3| ea 57,000.00 §21,000.00
& Diameter, with suppons (filler io washa) 3] ea §8,000.00 §27,000.00
1 10" Diamater, with supgorts (Backwash supply) 3| ea §10,50000|  §31,500.00
12" Diamater, with supports (Eflusnt) 3| s 1200000 |  $38,000.00
14" Diamater, with supparts (Backwash waste) B 3| ea $13,000.00 $39,000.00
SUBTOTAL THIS SHEET - £308,500.00
QUANTITIES PRICES
lev CHEGKED Ian Bailay |cHECKED L
Lot L Walp RAJurenka 713002012 ,{Z
\TE PREPARED PEER REVIEW | DATE TE PREPARED PEER REVIEW | DATE /¢
12712 RAJurenka 7HOE012 sandiz IT- Hanke - 01212 ﬁﬁ_
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BUREAL OF REGLAMATION ESTIMATE WORKSHEET SHEET 10 OF 34
|FEATURE: |PROJECT:
Arbuckle Project, Oklahoma
Sulphur Pipaline Reglonal Rural Water Project
Water Treatment Plant WOoID: OPSPA  |ESTIMATE LEVEL: Appratsal
REGION; GP UNIT PRIGE LEVEL: dul-12
Water Traatmant Sheab.rav. perPRLEWynnewosd PR 1 B0
5 § E DESCRIFTION COOE QUANTITY LT WUNIT PRICE ARMOUNT
. |Water Treatmant Equipmant (cont.) |
| Backwash Flaw Caniral System ] BE-68120 1| LS $45,000.00 $45,000.00
Insludas ane each of the following: - | ]
_ 10r isolalion geta yaive, cust ion i _
10 pressure reducing valve, adjusiable 5-20ps| )
10" motordzed , positionabis, butherly valve B |
B” Magrietic flewmetar - _ ~ |
__Eectronic rate of flow controls wintertace to - ——
u Package Treatmam PLC __ )
Chomicalfeedlines | 68sé;0| 2 100} LF F1800)  §1,500.00)
1/2" Diametor Schedule 80 PVC, with supparts | B -
SUBTOTAL THIS SHEET, §46,500.00
QUANTITIES PRICES
lex CHECHED 2 /{(a
Jahn L Walp RAJuranka 713072012 L a=
TE PREPARED PEER REVIEW | DATE DATE PREPARED PEER REVIEW | DATE
112 |Rauranka 7/30/2012 ez |T. Hanka - 812112
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BUREAU OF RECLAMATION

ESTIMATE WORKSHEET

SHEET 11 OF 34

FEATURE:

Sulphur Plpeline Reglonal Rural Water Project
Water Troatmant Plant

PROJECT:

Arbuckle Project, Oklahoma

WOoID:

OPSPA

ESTIMATE LEVEL:

Appralsal

EF

UNIT PRICE LEVEL:

Jul12

|FILE:

mmwl LA Extomatan'Bu phar Fipaiog Ragional ilas
Wmmmmmmm
Shesls.rv. purPFLes]WTF 1 8420

fu Coomplied Estimais

PRY TTEM

DESCAFTION

:

UNIT PRIGE

Water Traatmant Plant - Mechanical

Fipe Io pump suction (epoy Ened and coaled)

14" QD Steel, 0.25" well, 38 bb. per it

$60,000.00

s60.000.00

14" 00 Simel Dlshed Head, 25 psl design

=31y

14" AWWA 504 Rubber Seated Bultiarlly

Valve, Class 258, manually achuted

8" S1d. Steel Pipe, 26.8 Ib. per f

14°5E K1 4TAVYA C208 Sleel Tee 0.25 Wall|

& Sleeve Coupling, 6.5 paf design pressure

Harmess el for B sleave coupliing

IIEBII i|

8" AWWA C504 Rubber Seated Buttterfy

Valve, Class 258, manually actuated

Horizenial Spil Case Cenlrifugal Pump and

siestrical motor, 1.75 cfs @ 25 fl TOH, Goulds
Modal 34084, BuB-12M with 7.5 h_F. 1775 rpm
480 vall, three phased, Ivarter rated

l"ﬂWWﬂBSM Huh‘tmrﬁaitad Buttherfy

Discharga Flging to Rapid Mix Tank :-;.m,rm-d |
|ncoatesy

$130,000.00

Walve, Class 258, eloc. molor aciuated

| O Titing e check valve Bbollem |
dampener, 17 pal design pressura at shutoff

MMW 0.25" wall

Sieave Coupling, 17 psl design pressure

Hmumh rmﬂm

B AWWA C504 Rubber Seated m

glglee

Valve, Ciass 258, marually achusabed

SUBTOTAL THIS SHEET)

QUANTITIES

PRICES

By

Jamy R Waugh

|cHECKED
Toby Tumaga

DATE PREFPARED
OTi2TM2

PEER REVIEW | DATE
Toby Tumage 712712012

DATE PREPARED
081

CHECKED

L
P -

2

T. Hanke = 812112

PEER REVIEW | DATE
y.
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET 120F 34
FEATURE: PROJECT:
Arbuckle Project, Oklahoma
Sulphur Pipeline Reglonal Rural Water Project
Water Traatmant Plant |WOID: orsPA  |ESTIMATE LEVEL: Appralsal
|IIEEIUH: GP UNIT PRICE LEVEL: Jul-12
IF"_E: rummmwmmu-uamrmmnlm
ProjectOl2a Wokshiee® in Progrmss' SM PROGRESE Eulphus Cemplisd Exterain
|Mechaniecal Sheats.rav. perPRLESIWTP 2 B0
E E g DESGRIFTION GODE CUANTITY UNT LINIT FRICE AMOUNT
Water Treatment Plant - Mechanical e . =
Discharge Piping te Ragid Mix Tank (Cant.) | TEMS INGLUDED [N LUNP SUM - SHEET 11
14"xB'14"AWWA C208 Steel Toa 0.25" Wall 68| ea -
| esusesipps - 7o | - eed
8* Std. steal pipa 8 n
14" OD stesl pips, 0.25" wall _sof -
| 14" 0D Steel Dished Head, 17 pel design | 2] ea . S
8° AWUWA G504 Rubber Seated Butterlly -
Valve, Class 258, elsc. molor actuated | B) ea .
QUANTITIES PRICES
ey CHECKED CHECKED /; ;{f ]
Jerry R Waugh Toby Tumage e il
DATE PREPARED PEER REVIEW | DATE TE PREPARED PEER REVIEW | DATE
7Tz Toby Tumnage 7272012 rm ooz T. Hanke - 811212
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET 13 0F 34
FEATURE: PROJECT:
Arbuckle Project, Oklahoma
Sulphur Pipeline Regional Rural Water Project
Water Treatment Plant WoID: oPsPA  |ESTIMATE LEVEL: Appralsal
RE GIOM: GP IT PRICE LEVEL: Jul-12
FILE: HIDS1 TOEGT Spraadshe et Baleryali2 - LE Estmamsbuprr Ppeing Regonal Wais
I'M ProjactiDiC-a Wodstant in Progress!| M PROCAESS Suekur Covpled Fetmain
echanical Shisatari.p PR WTP 3 8420
; E E DESCRIPTION COOE QUANTTY UK UNIT PRICE AMOUNT
Water Treatment Plant-Mechanical | | [ | I |
| |Fumish and install e following; L
Verteal v pump, 7essgemgisonton | [ 1 | R
4 stage, 1780 rpm, Goulds Model VIT, | . o
Siza 100HLO, with 40 hp, 480 volt, thras phase, i - L -
Inverter rated, electdcal motar . | ea §55,000.00 ~ $165,000.00
6" AWWA C504 Rubber Seated Butherfly ~ N 1 - -
Velve, Class 1508, elec. molor aciugled 3| ea ~ §7,000.00 $21,000.00
& Tlilng disc check valve & botiom dampenes ; S
demper, 150 psl design pressure at shuloff ~ 3| ea | $4,500.00 _ §13.500.00
[ Ex8 Steel expander, 0.25" wal 3| ea §520.00 $1,560.00
§" Sleeve Coupling, 150 psl design pressure 3 Ba §400.00 $1,200.00 |
| Hamess set for 8” sleeve cougling | 3| e | §200.00 §600.00
8" AWWA C504 Rubber Sealed Buthierfly T
Valve, Class 1508, manually sctuaied - ea §3,S0000|  §10,500.00 |
B 1B 18 AWWA C208 Steal Tes 025" Wall ] §1,000.00 $3,000.00
& Sid, stesl pige ) 1 ] §215.00 $1,075.00
B° Std, stesl pipe oon| ow _ §:E00|  $2.38500
S | WOOseipipe 0260wl = | L e af ol
14" OD Siesl Dished Head, 67 psi design ea $250.00 §250.00
ard Pipe lo fance 25 feet from wall of PP 1
- 14 0D steel pips, 0.95" wall ! W) o | $280.00 $8,400.00
i | Myraulic transient mitigation | sisgoe00|  s135000.00
- 793 gallon bladder style horizontalalr _ | -
chambar, Gharatte Hydrochac, 47" dia, B - B
11 long, T5 psi design pressuns - ] 2] = -
8" BFV lsolation Valve, AWWAC S04, | S - - 1 |
|| Cless 758, manualy actustod a ca ~
_ BSusecippa i LN
Alpipe epoxy Inedend coated SpR— ST
I SUBTOTAL THIS SHEET $365,130.00
QUANTITIES PRICES
|B"r CHECKED Lan CHECKED /%r:
Jemy A Waugh Toby Tumags ~ iﬂ S
DATE PREFARED PEER REVIEW | DATE DATE PREPARED /" PEER REVIEW | DATE
o722 Toby Tumage TH27/2012 oBMoM2 T. Hanki - 81212
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET _14_OF _34 _
FEATURE: PROJECT:
| Arbuckle Project, Oklahoma
Sulphur Plpeline Reglonal Rural Water Project
Water Treatment Plant WOID: OPSPA_|ESTIMATE LEVEL: Appraisal
REGION: GP UNIT PRICE LEVEL: Jul-12
FILE: H:081PNEETISpraadsbaalBal w012 - LUE Eslimales\Suphur Fipaling Faglony Walo
Projeciiid-2 Worksheat in Progressi[IN. FROGRESS Sulphur Compled Extimain
Electrical Shesia,mv.zerP Az y=rmeood PP B0
- Water Treatment Plant - Electrical | y )
||t ek rowdngsyem sy [ ssosas0| Gl
1 |Stranded bara copper conductons 1 . s——_——"
No. Z AWG 500 $5.30 $2.650.00
No. 4 AWG 200 - $420|  $840.00 |
410 AWE 2,500 _ §e30)  $23.000.00
| 2 |Groundrods, 10 f, 34" e, copperclad | 40 __ soo0f _ §8,400.00
Plant Sarvice Motor Control Center (FAI) BE-6B430 e
| 3 |indoor Moter Contrel Equipment - - |
| |600 vl 60 Hz, 3 Prase, 600 Amps -
_ NEMA type 1 enclosure S | 1 $12500000)  $125000.00
I _Gne Incoming power section for control and metering clroults e
— Three fieed water pump variable frequency drives ] .
Thras clear well pump varizble frequency drives TP, .
_ One 480V distribution panelboard sections | -
Sixteon threa-pale molded case circult breskars N -
Automatic Transfer Switch (F&) | 86-68430
4 |Qutdoor, Service Entrance Rated. [ | YT S—
600 Volt, 60 He, 3 Phase, 600 Amps - i P i ]
[NEMA type 3R enclosura 1 ea ~ $10,500.00 §10,500.00
e —— ; - e
SUBTOTAL THIS SHEET| i B $170,300.00
QUANTITIES PRICES
BY CHECKED BY Mgoe Dam ., .o, CHEC
In. Liscomb M. Schuh S ‘;@5 W‘E
DATE PREPARED PEER REVIEW | DATE DATE PREPARED PEER REVIEW | DA
oTZa2 M. Schuh 712412 0a¢10/12 |L Tomke - nrﬂ%%s
|
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BUREAL OF RECLAMATION

ESTIMATE WORKSHEET

SHEET _15_OF _34 _

|FEATURE: |PROJECT:
Arbuckle Project, Oldahoma
Sulphur Pipeline Reglonal Rural Water Project
Water Treatment Plant jwoio: OPSPA |ESTIMATE LEVEL: Appralsal
|REGION: GP  |UNIT PRICE LEVEL: Jul-12
FILE: HADETOEET SpreadsheafiBalay'301 2 - WB Eslimales\Sulphur Pipaline Regional Woatey
ProjaciOdd -8 Workshesta In Progmesi{IN FROSGRESS. Sulphue Complied Esdmata
Elactrical Shaaw.rov perPRdsdWymnasood PP 8430
z E: E OESCRIFTION CODE CUANTITY UKIT UWIT PRICE AMOUNT
| |Water Treatment Plant - Electrical
8 _|Dry-Type Transformar and F"."f““"’ﬂ":’_l B5-88430 . . B
| 5 |Dny-Typa Transformer: o 1 a8 _ §5.300.00 5,300 nn
B T12.5 kVA, MI'-EEBTF"IEW B
| _ fiaot maLinted - . S|
|| & [208v1120 v 42-pele panelboens T ea $5.300.00 $15,800,00
|| 200Amaln circult breaker . N ——
S Bus slze; 225 A - o _u_5
___ _ Wiring Devices (F&I) ) | ss-8430 i - _"_ |
e 7 |Wiring devices to include: Light switches, | Is $10,500.00 $10,500.00
B 120 V racaptacies, 120 V GFCI recaptacies ~
_|Power receptacies, 600 voit, 3-wire, =
= 4-pola, 100 ampers e o
[Motor Control Equipment (F&) | 8sess0| | | | |
8 |Non-fusible Motor disconnect switch ) (] o8 $790.00|  $4740.00
MV.EDMF.EFJ}MMHIMI-IWM _______ 1
— NEMA 4 enclosure E =
| |exterior Luminaires (Fa1) | ssesan0 B - .
8 |208V, 70 watt, metal hallds | 8 | EA ~$400.00 $2,400.00
- wall pack.
[ 10 |208 V, 160 watt, metal hailda B s | e | $420.00 $1,680.00
- wall pack. - ~
| 11 208V, 400 watt metai haide i s | 370000 $22,200.00
I .Fﬂ.“‘”"ﬂ "-""1"'""“ — _ [=re B
o 55 foot pote = = . P
| B SUBTOTAL THIS SHEET| e $62,720.00
QUANTITIES PRICES
BY CHECKED ey Ngoc Dam .~ CHEC: /
|D Liscamb M. Schuh /) = % ?%’F /a
DATE PREPARED PEER REVIEW  DATE DATE PREPARED PEER REVIEW | DA
bmmz M. Schuh 7i24/12 ] caH0M2 L. Ziombke - Lj‘f
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET _18_OF _34 _
|FEATURE: PROJECT:
Arbuckle Project, Oklahoma
Sulphur Pipeline Regional Rural Water Project
Water Treatment Plant |woip: OPSPA  |ESTIMATE LEVEL: Appralsal
REGION: GF  |UNIT PRIGE LEVEL: Jul-12
FILE: HADK {TREST\Epraadsheef Deileyi2 012 - LA EstmalesiSuphur Ppsling Ragions Walar]
Profectiii?-a Wiorkoshests In Sulghur Compled Ealimale
|Electrical Ermals e perPRLREWyn nawscd PP BA30
Ea E DESCRIFTION CODE QLANTITY e LINIT PRICE AMOUNT
=
[ Water Treatment Plant - Electrical ] i - -
L= Interior Luminaires (F&/) __ | 8868430 ==
12 [1201277 V, Emargency Exit Signs 8 as £580,00 $3.300.00
13 |120/277 v, 4 ft High-bay fluprescent fixtures with | 24 | ea $340.00 $8,180.00 |
slx 32 walt TA lamps
s S| [— . i I — 8
|14 |120/27T W, 4 R sufface mount fuorescent fixtures with ) 268 _ea | $170.00 $4.,420.00
tvo 32 walt T8 lamps i ]
| 15 |120/277 v, 4 R recessed mount fuorescant fxtreswith | 24 | ea se000|  sas000
| | two 32 walt TB [amps I - |
o n ‘I_EI-_ 120 W, En;t_r;;u;n; Ilgl'llﬂ'];'l'lh:'l.urﬂ willh . ) 8 3290.00 E.T;E;.Eﬂ
]| woi2watthalogeniamps 0 S| [e— —
| & lead calcium batiery N o
| |Ughting Controller(Fa) ] o -
| 17 | 1200277 Viighting contred | 1 EA $10,500.00 §10,500.00
manual & programmable control
18 |F&IFire Dotection & Alarm System | 8568430 1 s | smsooooo|  s115000.00
= | ~ SUBTOTAL THIS SHEET| §147,440.00
QUANTITIES PRICES
BY CHECKED ley Ngoe Dam ;{ CHECKED
D, Liscomb M., Schuh s ?/{"r"/?/'z
DATE PREPARED PEER REVIEW | DATE DATE PREPARED PEER REVIEW | DATE
07/24M 2 M. Schuh 7/24/12 0910112 L. Zlomke - wmﬁ{{ﬁ

L —
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET _17 _OF _34 _
|FEATURE: PROJECT:
Arbuckle Project, Oklahoma
Sulphur Pipeline Reglonal Rural Water Project
Water Treatment Plant WOID: aPsPA  |ESTIMATE LEVEL: Appraisal
[REGION: 6P |UNIT PRICE LEVEL: Jul-12
FILE: HADE TREST\SpraassheeliBaloy201 2 - L8 EstimansiSulphur Fipaiing Ragional Water|
Projeci02-a Warshests In Progress{IN PROGAESS Sulphur Compled Estimals
Electrical Eneatn re parPR s W N Iwoss PP B430
§ é E CESCRIPTION CODE CILANTITY UNIT UNIT PRICE AMOUNT
o i
== Water Treatment Plant - Electrical - N
| |Raceways (F&I} | B86-65430 _
19 _|Rigid Matal Condult (RMC) 1 — B —
F¥inch e 200 - L E $2.200.00
A-nch | 1,600 ol $14.00 §22,400.00
1 112-inch i 200 i _§718.50 $3,700.00
~ nch ) - 100 it $24.00 §2,400.00
3 Inch B 100 " _ §4B.00 $4.800.00
31f2dnch - 200 i $57.00|  $11,400.00
| 20 |Uauidtoht Flexble Mot Condut [ 1
| 1nch B 200 I $13.00 $2,600.00
| @1 [E"xE lay-in type wireway, NEMA 1 180 it $94.00 $14.100.00
22 |8 x8" layn type wiraway, NEMA 1 200 # | s1000]  sezoon.00
| 23 |Ceole tray, IIL;'II-nm l-nddar-_u_pa; - i ) - ~
B-inch deep, 24-inch wide ~ 100 if 356,00 $5,600.00
B-Inch daap, 12-4nch wids 100 i $44.00|  $4.400.00
b - S— — — — —_—
| N, o S — I
SUBTOTAL THIS SHEET $05,600.00
QUANTITIES PRICES
|BY CHECKED BY Mgoe Dam CHECKED
D. Liscomb M. Schuh Z4 ot W/Z@
DATE PREPARED PEER REVIEW | DATE DATE PREPARED PEER REVIEW | DATE
07242 M. Schuh 7/24/12 0efon2 L. Zlomke - m%’ j
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BUREALU OF RECLAMATION

ESTIMATE WORKSHEET

SHEET _18_OF _34_

FEATURE:

Sulphur Plpeline Reglonal Rural Water Project
Reregulating Resarvoir Pumpling Plant

PROJECT:

Arbuckie Praject, Oklahoma

WolD:

OPSPA  |ESTIMATE LEVEL:

Appralsal

REGION:
FILE:

UNIT PRICE LEVEL: Jul-12

mwmu LB EsdmatesiSulzser Pl lve Ragiaasl Walor
Projeciliz-s

‘Workshaals |9 Progras [ PROGRESS. Sulphs Cavpled Eslmale

Shaats.cov par P Rad s [Wyroewcod PP 30

DESCRIFTION

OUuaNTITY | UNIT

UNIT PRICE

thulaﬁ_ng_@unmif Outlet Structure

and Pump Station

|Co l:unlmlﬂ lwd Remove Cofferd. Cofferdam around
) PR e D A A

_ Botiom of Regulating Reservoir: E1. 878.0

Assumed Top of Coffardam Waill: E1. 888.0

Mmm

_ Construct out of 40 fi3 'swwsmrm )
_storage bags, Construct afier water in Fﬂﬂ-

mlrhdrzmdg_vmhﬁrnEl 888.0

SRR

Fq.rnlm Fli. Install and Ramove "Super Sacks™

B2 sacks @ 38" x 38" x 36" (40 13 0a.)

Fllu sacks with crane - 2.5 tens at 40 ft reach

- Uﬂﬂlh_m_:!unm:lvgﬂmluﬂﬂndu

Inital uvwatering befind “Super Sack” cafferdam |

20 gpm pump for 24 howrs per day

for 2 continuous days

Contirous ur'wn‘hﬂrq dmfrg-ucl_'ilmqﬁun

2 - 50 gallen sumps wWith 5 gpm sump pumps

Assurme run ime of 10 minules every hour
a‘dnumsfnrmmm ufmummrl

SUBTOTAL THIS SHEET

QUANTITIES

PRICES

By
B. K. Goplen

B. D. VanDitadoo

CHECKED BY

07272

DATE PREPARED

PEER REVIEW | DATE
B. 0. VanOtteroo, P.E.

lmi-n; PREP

lan

CHECKED

081012

PEER REVIEW | DATE
T. Hanke - 811212 ﬂ’
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET _18_0F _34_
FEATURE: |PROJECT:
Arbuckle Project, Oklahoma
Sulphur Pipeline Regional Rural Water Project
Reregulating Reservoir Pumping Plant |WoiD: OFSPA |EE‘I1I||A.TE LEVEL: Appralsal
REGION: GP UNIT PRICE LEVEL: Jul-12
FILE: mmmmmm 2012 - LI umﬂ mmlm
|StructurallArchitectural Sheat.my.parPRLsa[Wynnewood FF 1 B420
s E E DESCRIFTION DODE CRIANTITY U UNIT PRICE AMOUNT
E
il | Rnguhltlnﬁ Rﬁ;nnrn_l; Dutlut_ﬁtn.l_ntum __ - i il o
| and Pump Station [I:ﬂﬂt.}
| Joawoutand rmove st ainen x| ssomra| 1| w | swmoro|  siazmuo
reinforced concrate resarvolr linlng
Sawcut 75 lin ft. 4" concrete reservalr lining .
y RemcvelDispose 640 12 of 4” reservalr lining|
N Stripping (Remove and dispose 6" topsoll) | 8668120 | 15| yd3 $1500|  $2,.325.00
= ] Pump Statlon Servica ‘I'Eu‘d 8 o -
[ Place and compact embankment BE-B8120 00| .yﬂﬂ; B $30.00 na.mﬁ.m
A for service yard y o - — s
| |strusturat Excavation - comman (asest20| 10| yas $20.00 $23,200.00
L Outlel Structwe =400y~ | =y - i
i intake Pipe Trench = 190 yd3 | ] B
_ __ftrnp Siation =5‘.|"l]l]rd-’3 B B =
Backfill for Structuros | esemn sao| yo3 | $15.00 $12,600.00
|- i Cutled Structure = 330 yd3 ] I D B )] [ -
__ 1nhki Pipa Tranch = 190 yd3 __ -+ r
— Pump Station = 320 yd3 . - Eea—
B Compact Backfll for Structures. | ssent20 80| w3 | 81500 $12,600.00
- Qutlet Structune = 330 yd3 | = et ! -
Intake Pipe Tranch = 190 yd3 -
Pump Station = ﬂﬂgﬂa e
+
i SUBTOTAL THIS SHEET B $82,025.00
QUANTITIES PRICES
BY CHECKED ey CHECKED /} /E{Z
|E K. Goplen B, D. VanOterco Sl
DATE PREPARED PEER REVIEW | DATE DATE PREPARED PEER REVIEW | DATE
07272 |B. D. VanOtterico, P.E. Ll ] T. Hanke - 811212
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BUREAL OF RECLAMATION

ESTIMATE WORKSHEET

SHEET _20_OF _34_

FEATURE: PROJECT:
Arbuckle Project, Oklahoma
Sulphur Plpeline Reglonal Rural Water Project
Reregulating Reservolr Pumping Plant WOoID: OPSPA  |ESTIMATE LEVEL: Appralsal
|REGION: GP UNIT PRICE LEVEL: Jul-42
FILE: HADE1 TMEST\Spraadshest Baley'012 - LAB Estmalss\Selphat Fipsline Reglonal
Frojecii00Z-o Waorkehests In Frogress{BLPROGRESS Suphur Compled Estrmals
StructurallArchitectural Enesta.row parPFisémiVynneweed PP 1 842
S E E DESCRIPTION CODE QIUANTITY LT UMIT PRICE AMOUNT
| B E'é'gul_aﬂn'g Reservoir Outlet ;trﬁm:ura | ) _._,
and Pump Station (cont.) - I R )
[ | |smenwickreinforcedconcrate  Jaseeto| 1] . | sec000|  sec0000
__|raservolr lining . . | _—
Placa and finish 520 ft2 i
| - Furnish, Form and Place Concrate 8568120 | ?3“ yoz | $200.00 !‘;4&.?31.0{:
aswops I B .
1 | Outled Strucsure = 47 o3 (13.5 tons cament) ) | Y T S e 4
N | Pump station = 120 yi (34 tons cement)
| Alr Chamber foundation = 18 yd3 (4.5 tons camant) . |
[ | |Fumishedandpiscereinforcingbars | BBe8120|  z7aco| ks | $150|  $40,850.00
| Outled Structure = 7,050 [bs - i | o
Pump Station = 18,000 Ios - - ¥ e | -
Alr Chamber foundation = 2,250 lbg ) - B - -
| |miscellansous Metaiwork 8668120 120 s $10.00 $12,100.00
e Assume all miscallansouws matakwork s steal.
| Includes frame and grating, access hatch, | N o i - i
_laddars, and bollards . [ | I -

] _ Outiet Structure=610ks | i S I B B
||| Pumpsuten=co0ms N N
| | |cravel surfacing - 6-inch thick 86-68120 600 | yaz si000]  s8e00.00

h R 7-foct chaln link fenca for service yard BE-BA120 335 | Inft $45.00 $1 ﬂfém
|| include 1- 20 ft double swing gate -
] SUBTOTAL THIS SHEET B o $225,428.00
QUANTITIES PRICES
BY GCHECKED BY CHECKED 7.+
B. K. Goplan B. D. VanOtterloa @ /(E
DATE PREPARED PEER REVIEW | DATE DATE PREPAR PEER REVIEW | DATE
o722 B. D. VanOtterloo, P.E. DT LT . Harike - 812112 4‘@’
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BUREAL OF RECLAMATION

ESTIMATE WORKSHEET

SHEET _21_OF _34_

FEATURE:

Sulphur Pipeline Regional Rural Water Project
Reregulating Reservolr Pumping Plant

PROJECT:

Arbuckle Project, Oklahoma

WOoID:

OPSPA |ESTIMATE LEVEL:

Appralsal

REGIOMN:
FILE:

GP
HADEY

TS T S rearis -l il by 20
Projeci\Diza Worksheats in Progress\[IN.PROGREES. Sulphur Comglisd Estirabs

UNIT PRICE LEVEL:

Jul=12
i Wi

Shests. e parPALdn(Wyrmewood PP 1 8420

Pipallng Ragh

QUANTITY

UMIT

LINIT PRICE

ALOUMT

|Regulating Reservoir Outlet Structure
and Pump Station (cont.)

Fumnish and arect pre-angineered metal

building for Pumnp Station:

Bullding dimenslon: 32.5" W x 40° L wi1Z' eava

| helght. Primary structural support system; 4

stesl rigld frames with 280" clear span

__and equal bay spacing. Secondary structural

support systems: Intarconnecting light gauge|

girts and purlins. Gabla roof wéth 1:12 pitch.

Designed for 1.5 ton single girder under hung

bridge crane. (1300 fi2)

Bullding manufachured by:

= =

Star Buliding Systems - Locksford, CA 85237

PH: B0D-568-7827, Wabsite: M.alarbuﬂd!r?_nm

Inclucies:

Exteror Wall Panels:

 Pre-fnished, pre4nsulatad (R-13 min.),

meta! vl paneis. (epprox. 1,500 f2)

Incheda 247 high confinuous vislon

panel an the two longltudinal ﬂdﬂ_ﬂﬂfm__

(apprax. BO If)

 SUBTOTAL THIS SHEET,

QUANTITIES

PRICES

BY
B, D. VanOtterioo

CHECKED
B. K. Goplen

DATE PREPARED
|orraTiia

PEER REVIEW | DATE
B. K. Goplen, P.E. |

DATE

an Balley

CHECKED ?/},‘;'

02

PEER REVIEW / DA
T. Hanke - 91212
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET _22_OF _34_
|FE&TLIRE: |PROJECT:
Arbuckle Preject, Oklahoma
Sulphur Pipeline Reglanal Rural Water Project
Reregulating Reservolr Pumping Plant jwoibD: oFsPA  |ESTIMATE LEVEL: Appralsal
|REGION: GPF  |UNIT FRICE LEVEL: Jul-12
FILE: HADBTTOEET EpondsheofBalay a2 - |8 Estmatos Suphur Ppaine Magionsl Waier

|StructuraifArchitectural

T

and Pump Statlon [cont.)

lfl.!_l;ilh and erect pma_ngl-rulu-ri;nm
buliding for Pump Station (continued):

items Included in Lump Sum - Shest 21

Ewtariar Roof Panals:

_ melal wall panels. {appreoc 1300 fi2)

_ Met-Span - Lewlsvile, TX 75057

Pro-fnished, po-insulated (R-19 min.),

PH: §72-211-8858, Website: mel-span.com

Exterior Roll-up Doors (complete wi hardwarel:

S
_10%0%w x 100 exterior, motor operated (1ea)

. .Ehd;_l'._)uun l Frames: {n:u|1_'|pla‘ba lednuu:t:

307 & 70" % 1 34", single, Insulated. (2 ea.)

Steal Windows & Frames:

30" x 440", fined, insulated. (2 6a.)

(ea. side)

 SUBTOTAL THIS SHEET

QUANTITIES

BY
E. D. VanOtterioo

CHECKED
B. K. Goglen

BY

DATE PREPARED
o722

PEER REVIEW / DATE
B. K. Boplen, PE,

DATE PREPARED,

2

CHECKED -

A

PEER REVIEW | DATE
T Hanke. 122 AH
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BUREAL OF RECLAMATION

ESTIMATE WORKSHEET

SHEET _23_OF _34_

|FEATURE:

Sulphur Pipeline Regional Rural Water Project

Reregulating Reservolr Pumping Flmt_

|StructuralfArchitectural

PROJECT:

Arbuckle Project, Oklahoma

WOID:

OPSPA |ESTIMATE LEVEL:

Appraisal

|REGION: P

II.IHI'I' PRICE LEVEL: Jul-12

FILE:

HADE TONEST 150
Projeshiolza

et el Fallay20
Warkshaats In Pregress!{IM PROGAESS Sulp*ur Complind Esinnats

Shwis. v parP R daWynaewood FP 1 2420

12 « LB Estl mates\Sulghur Pipsing Reghonal Wate

£

CRMNTITY

urar UNIT PRICE ALOUNT

and Pump Station (cont.)

Fumish and enect pre-anginetnd metal
bullding for Alr Chambars:

Regulating Reservoir Outlet Structure

86-68120

$28,000.00

Bullding dimenslon: 168 W x 19' L wil

pave

halght. Primary structural support system: 2

Sacondary struchursl support sysiems:

steel rigld frames with 15'-6" clear span.

Intercannecting light gawge girts and purdins,

 Gable roof with 1:12 pitch. (342 #2)

Buiiding manufachred by;

Star Building Systems - I.nmlrnrd CA 85237

PH: BOD-566-TB2T, Website: www.starbulidings.com

-I-n;.iuda_a: ]

Extarior Wall Panels:

Pre-finished, pre-nsulated (R-13 min.).

matal wall pansls. (approx. 750 f2)

_Emlm Roofl Panets:

Pre-finished, pre-naulated (R-19 min.).
metal well penels. (approx. 340 ft2)

Roof & Ws anels

Metl-Span - Lewiswille, TX 75057

PH; 972-221-8656, Wabsite: mali-span.com

SUBTOTAL THIS SHEET

QUANTITIES

PRICES

Iﬂ‘f

8. 0. VanOtterioo

|-::|-n£cm
B. K. Goglen

=Y |

DATE PREPARED

OTi2T2

PEER REVIEW | DATE
B. K. Goplen, P.E,

DATE PREPARED
oar

GHEGKED

PEER REVIEW | DA’

2 T. Hanke - B2z
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET 24 OF 34_
|FEATURE: ~ |PROJECT:
Arbuckle Project, Oklahoma
Sulphur Pipelina Reglonal Rural Water Project
Reregulating Reservolr Pumping Plant |WoID: OPSPA |ESTIMATE LEVEL: Appraisal
|REGION: GP UNIT PRICE LEVEL: Jul-12
IF“_E: m1mnﬁnmmh;mum Lg mmﬂm Raglonal Waler
|Structural/Architectural Shesin v parPR s Wyrrewood PP 1 BI20 i
%E E DESCRIFTION COnE OLANTITY LINIT LINIT PRICE AMOUNT
F
| |Regulating Reservoir Outlet Structure | | [ ]
[ and Pump Station (cont.) 11 1 1
I et and eroctpre-ongineeredmetal [ 9668120 | | ioms included in Lump Sum - Sheet 23
|  |buidngforAwChambersfoonfinuedy | =~ 1 20| @ | o -
B  Stee! Doors & Frames: (compiete wi hardware): ] -
B-07 x T-0° x 1 3/4", double, Insulated. (1 ea. - (S E—
| | cuttes dowspousandsplashbiockss | 00 | 00 | N ]
(e, side) -
SUBTOTAL THIS SHEET -
QUANTITIES PRICES
BY CHECKED ay CHECKED -, -
B. D. VanOtterdon B. K. Goplan ’ ;_'f*’
DATE PREPARED FPEER REVIEW / DATE DATE PREP PEER REVIEW [ DATE
aTi2THz B. K. Goplan, P.E. a2 T. Hanke - 81212
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BUREAL OF

RECLAMATION

ESTIMATE WORKSHEET

SHEET 250F 34

FEATURE:

Reregu

Sulphur Pipeline Reglonal Rural Water Project

lating Resarvoilr Fumpling Plant

|PROJECT:

Arbuckle Project, Oklahoma

ID: OPSPA IEHTIH.ITE. LEVEL:

Appralsal

REGION:

|UNIT PRICE LEVEL:

FILE:

HDB TS TS pmesasantRaay 2212 - UB
Frejecid-a Werksnests Iy Prograss|{LiPROGREES. S uphur Corplod Estmat
Shests.rav.parPFLxin]Refing 1 BAZ0

Jul-12

Pipalina Ragiansl Walar)

BRSCRIFTION

CUANTITY

it

T PRICE

AMOLINT

r_mﬁi -

_ $40,000.00

4" squars slide gate

BF|hb

Bm Flpa hwwuﬂdw Plant

1_14'm5mm\ﬂ.aaupmt

&

Suction Plping within Pumping Fant
14* OD Sieel, 0.25" wall, 36 . per ft

14" OO Steal Dishad Head, 25 pal design

£ Std. S1eal Plpa, 26,8 b, par it

148" 14"AWWA C208 Steal Tes 0L25™ Wall|

E°x4" AWWA C208 Steel Reducer, 0.25° Wai]

& Sleava Coupling, 6.5 psi design pressure

Hamess sel for 5 sleeve coupling

& AWWA C504 Rubber Seated Buttherfly

_ Vaive, Class 258, manually actuated
[ pipe epaxy ined and coates

Hortzorital Spit Case Cenlrfugal Pump m:t_

elackical mator, 1.78 cfs @ 140 ft TDH, Goulds

Modal 3408, 4x8-12A-2A with 50 hp, 1775mpm |

480 voll, three phase, fumnished and nstalied

 $47,00000 |

Discharge Figing within Pumping Plant
Al plps epaxy lined and coatad

500080

& AMWA G504 Rubber Seated EHHﬂy

‘Valva, Class 758, dx'. mntnracmatud_

a
:

ﬂ'TIngitt:Mnhulbnﬂtn

dampener, Mpﬂhﬂﬂmam

ExE Stesl Bxpander, 025" wall

" Sieeve Goupling, T8 pai design pressure

Harmess set for 8" sleeve coupling
_ & AWNA CED4 Rubbar Sealed Butherly
Valva, Class 1508, manually actuabed

w
B

| $306,720.00

QUANTITIES

PRICES

R

|eneexen
Teby Turmaga

DATE PREFARED
Ttz

FEER REVIEW | DATE
Toby Turnage 7FET/2012

CHECKED V—_{Z

2

PEER REVIEW | DA
. Hanke -mm:’%/

184



BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET 26 OF 34
[FEATURE: PROJECT:
Arbuckle Project, Oklahoma
Sulphur Plpeline Reglenal Rural Water Project
Reregulating Reservolr Pumpling Plant WOID: OPSPA  |ESTIMATE LEVEL: Appraisal
REGION: GP  |UNIT PRICE LEVEL: Jul42
FILE: HADA1 =3 Evimaes\Suiptur Pipaline Regiona’ VWmer
| mechanical St o paPsateg 2 0420 N S
5 E E DEECRIPTION CODE QUAMNTITY UNIT LINIT PRICE ANOUNT
B Dischargs Piping within Pumping Piant (Cont. ) _|SEE LUMP SUM ON PREVIOUS SHEET
L 19l x 1 "AWWA C208 Stoc] Toe 0.287Wall 3] e _
= 6" 510, sloal pipa, epaxy ined andcoated | =~ S O e E—
| 8" Sid. steal pipa, epaxy lned andicoated | |
14" OO sies! pipe, 0,25 wall, epoxy lined & )
| coated 5| LF
14" 0O Steel Dished Head, 67 psidesign | | 1] = i
Yard Fipe o fence 25 fest from wall of FP | 1 1 b
14" 0O steel pipe, 0.25" wall, spaxy linad & B _
jI coated | LF _ S280.00 _ $8,400.00
[ | |Hwmdcversienmisgaion | 1 s 512500000 | $135,000.00
. ___| 792 gullon biadder stie horzontal air
chamiber, Charlatte Hydrechee, 47" dia., B
| 118" long, 75 psl design pressure B 2| ea ~ L
8* BFV Isolation Valve, AWWA C 504 , - N o
Class 758, mamnually actuated o 2 LE] ) e
8" Sid. sieel plps, epaxylnedandcoated | | &l o }
N O ___ SUBTOTALTHISSHEET| §143,400.00
QUANTITIES PRICES
BY CHECKED By | CHECKED ..
iy Rt oty Trge e 7
DATE PREPARED PEER REVIEW | DATE DATE PREPARED IPEER REVIEW | DA
r2TH2 Toby Tumage TI27/2012 | a0 T. Hanks - 811212
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET _27 _OF _34 _
FEATURE: PROJECT:
Project, Oklahoma
Sulphur Pipeline Reglonal Rural Water Project
Reregulating Reservoir Pumping Plant jwoin: OPSPA  |ESTIMATE LEVEL: Appraisal
REGION: _ GP _ |UNIT PRICE LEVEL: Jul-12
F‘ILE: HADE1 MMES TVEpraadshast Baley 31012 - 113 Estrrales\Supkur Pipeline Regionsl Walsn]
- wqmm%mmm
| |Prant Service Motor Control Center P&y | seese3n | 1 | s | s1sooooo|  s115.00000
1 _ﬂuvmhnrl:nnmim | [ o o
|| NEMA12encoswewihthefolowng | | | 1 L B
| festwres: 0y L0 |
| 00wt €00amperebus 00§ | | ) |
- Three full voltage non-reversing NEMA siza 3motorstater | [ |
. | mzmumwwl_mnrndlwl o B _i_ o
| | | Oneinlegrated f20voitpaneiboard | 000 | 00 S -
R _One 7.5 kWA 480-120 transformer R SN S| e
|| Four2a moided-case crcult breakers I N ! N
[ | Condult System (F&I) B6-68430 B e,
| 2 |Rigdsteelconduit F F -k s _
AT tleeh 0y ] 2 | # | _ $1400)  $2,800.00
[ 15ineh 100 # $19.00 $1,900.00
3 |Plastic-costed rigid stes! (PCRS) B D e NN S -
B T 20 f $78.00 $15,600.00
| |orowndingsyseman | ssesem0 S DR
4 |10, 304 in dia copper groured rod 3 B $210.00 $420.00
I R [T T=Trr—— TR T ) )
| |extedoruigheg | 86.68430 ]
_E 'Izuilm_mﬂﬂamEda_ - - ] | ea £420.00 S_II_EH-.W
B T A R A A
Interior Lighting I . _ .
7 |Watertight incandescent fixtures R0 SR (PO e ST SR | d
_121] &C. 150 walt 4 aa 3180.00 §T60.00
| 8 |1200277 V, 4 fi surface moun! flusrescent fixures wih
two 32 watt T8 lamps 2 - $170.00 $340.00
suBTOTALTHISSHEET, | | | | s1m3sm0.00
QUANTITIES PRICES
BY CHECKED By Ngoc Dam . CHECKED
||1 Liscomb M. Schuh ‘«‘%f Qe
DATE PREPARED PEER REVIEW | DATE DATE PREPARED PEER REVIEW | DATE
T124/12 M. Schuh T/24/12 08110112 L. Ziomke - mm‘-ﬁ%
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BUREAU OF RECLAMATION

ESTIMATE WORKSHEET SHEET _28 _OF 34 _

FEATURE: PROJECT:
Arbuckle Project, Oklahoma
Sulphur Plpaline Regional Rural Water Project
Reregulating Resarvair Pumping Plant WOID: OPSPA |ESTIMATE LEVEL: Appraisal
REGION: GP UNIT PRICE LEVEL: Jul12
FILE: HADA1TESTSpmndsheetBaley'# 12 - LIS Estimains\Sulzkur Fipeling Regionsl Walar)
Projeci002-8 Workshms in PrognessIN . FROORESS . Sulphyr Comglisd Estimaly
|Electrical Srwats.rov par PR dmWynnwasd PP 8430
% E E DEICRIPFTION CODE QUANTTTY uNT URIT FRICE AMEUNT
F
. ;I-'I'l_rl-nu D';I“._{_Fm _ R — Bl i I R
8  |[Wiring devices to Include: Light switches, 1 Is $10,600.00 $10,500.00
120 V GFCI recapiacies ] . 7. 1 - 1 .
__ | [Pewer receptacie, 600 voit, 3-wire, — L} - - ]
= - 4-pole, 100 ampere SR | — ——
| pumpMotos | essssn] o4 ___ 4 -
| w0 [Heronish-TEFCrI80wit-3B-HB00RPM | 00 | = SIS S—— "
| |Premium efialanay, Clase Fsuation i
| S 3 - ll__ - DE U
[ | |automatic Transfer switch &) eooe0| I

e 11 | Quidgor, Servica Entrance Rated RS - [ [— p
| 480 Volt, 80 Hz, 3 Phase, 200 Amps s ]

) |NeMAtpe3Renclsue 00 0 0} 0| 1 | ea _ §7.40000 | §7,400.00 |
|| 12 |ratFire Detaction & Atarm System soosz0| 1 5 | sas000 5440000
| - B — —— — _'— —_— —— . —— B —

S I | -
[ | |Assumptions: 480 vot 3%, power availabie I I
e B at the site. To be fumished by olhers. ) . o
—_— g ————— — - p— JR— — — - 1._, S -~ - - — — ——
B T SUBTOTAL THIS SHEET B - $22,300.00
QUANTITIES PRICES
BY CHECKED Ngoc Dam .52 CHECKED
|b. Liscomb M. Schuh %3 Qaé(d ‘?/’fﬁ’//z
DATE PREPARED PEER REVIEW | DATE TE PREPARED FEER REVIEW | DATE
07424112 M, Schuh 724112 oAz L. Zlomka - 8/12/1 -
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BUREAL OF RECLAMATION

ESTIMATE WORKSHEET

SHEET 25_OF _34_

FEATURE: |PROJECT:
Arbuckie Project, Oklahoma
Sulphur Plpeline Reglonal Rural Water Project
Wynnewood Pumping Plant Upgrade WoID: OPSPA |ESTIMATE LEVEL: Appraisal
REGION: GP UMIT PRICE LEVEL: Jul-12
Bl itz Watabests I Frogreas(b. PRODRESS Sulpbus Compled Eximats |
Structural/Architectural Shauta, e parPR s Wynnaweed PP 1 8430
%E E DESCRIFTION [Falnlg CIUANTITY LITAIT LINIT PRICE AMOUNT
4 -4
Wynnewood Pumping Plant
N . I I NSNS (asa—— .
[ |Remove and disposs of existing [ sg-gatzn | 1] s |  se0o0.00 $8,000.00
|reinforced concrete pump padestais C
4 poestas (1 o3 6. & & pu3 ote R S _ I
T T R T O
0L ] 4 pedestals includes: I B N e
a s M]ﬁamﬂﬂmﬂm I I I R
o __Rmnﬂﬁﬁﬂ“mlb! P T (R S | |
SRS A S, V— - (N S— R
S — '—. —_— —_—— — S S S— — — S— —
| [P S Preees———— T I |S— i — S L m
SUBTOTAL THIS SHEET  $23,000.00
QUANTITIES PRICES
BY CHECKED |ey [checkeD . -
8. K. Goplen B. D. VanOierico Aﬁ‘ Vz/ﬁ
DATE PREPARED PEER REVIEW | DATE DATE PREPARED PEER REVIEW | DATE
or27112 B. D. VanOtterioo, P.E. | 012 . Honken - 82 -
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET 30 OF 34
FEATURE: |PROJECT:
Arbuckle Project, Oklahoma
Sulphur Pipaline Regianal Rural Water Projast
Wynnewood Pumping Plant Upgrade ID: OPSPA  |ESTIMATE LEVEL: Appraisal
REGION: GP UNIT PRICE LEVEL: Jul12
O BT L
|Mechanical Shews nev.perPRdsWynnewosd PP 1 8430
55 E DESCRIPFTION CODE CLMANTITY LINIT UNIT PRCE AMOUNT
g1 &
| |  |Remove sxisting Hems from Wymnewood PP: | = [ 1 e
SucSon piping B | 1] Ls | §7.500.00 | §7,500.00
10" steel pipe I e 1 O —
| toxEredwear 0000000000000 | | 4| e el — = e ]
&" stael plpa s £
& gats valva - ] 4| ea I
| |Spiit case cantrifugsl pump with I - 1] Ls §12,500.00 §12,500.00 |
1785 rpm, 100 Hp motor, 480 volts, 3 phase ] I
=345 cfei 176 TOH i| ea
I_. e — ——r. L
Discharge piping - 1| Ls _ STEODOD|  §7,500.00
___l'_ltu1plpn I 24 [} o
_ | | 6 Hydmulically achuated gate valva 4] ea
6" Gate valve, manually aciualed, 4 e |
[ 8 %10 expander R 4 a3 | ey
Hydraudiz Fluld Powear Uinit with 150 psl alr ovar 1 LS 510,000.00 $10,000.00
il sccumulaler wilh sight gusge, pressure relief | o
| | |walve checkvalve, press. gusge, drain valve, | . PR [ |
| [woistionwvahve ofpump. eronmpressor.ol ) 000 4 0000 | | I
 |reservair, reservalr |solation valves, 4 directional Ly
[— |contral valves, 4 Now control valves, Beirbleed | S e | TN |
- vaves, 4 sclaton valves, 4fiters, | I L
Mot swilchns, pressurs salches - |
L Small dlameter hydrauficflddpiping ] | @ 200] # lincludedin Lwmp 3umAbove =000 |
_ _ i i .y 000
e - sustotaLTwissweer], | | | 1 ssrs0000)
QUANTITIES PRICES
Err CHECHED lev |eHECKED 27
mrry B Waugh Toby Tumnage A=
TE PREPARED PEER REVIEW f DATE DATE PREPARED PEER REVIEW / n.:'/r%
12712 Toby Tumage TiZ7/2012 0f1 T. Hanie - 122
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET 31 OF 34
|FEATURE: PROJECT:
Arbuckle Project, Okiahoma
Sulphur Plpeline Reglonal Rural Water Project
Wynnewood Pumping Plant Upgrade WOoID: oPsPA  |ESTIMATE LEVEL: Appralsal
REGION: ap UNIT PRICE LEVEL: Jul-12
FILE: Hﬂﬂhwmﬂ - LA mjml‘mm\“h
|Machanical Ensols.rev parPRsa[Wymneweed P 2 B4
| Furnish and install mhllq_wlnn: L - -
. Intake piping I R N I _ $99.000.00 | __$30.000.08
IS I Ll ol [ S U S—
| - epoxy Ined and coated ) B 25| I o
I 8" Rubber seated, nwmulry_:lchihx_l BFV, | S s e N I
| AWWA C504 Class 258 ol 4| ea o
| WPt recucer =~ S L e Ay e
~ | |spit case cenvitugal pump, 7T Gouids 817, | | N T -
| 1785 pm, 125 Hp mator, 0=4.37 cfs@ 180" TOH ] 4| e | $95,000.00  $380,000.00
o [ Dchargapping @ | a 1| Ls  seeooooo| aum_:.un'
8" Sid stesd plpe par AWWA C200, i} i
eposy lIned and coated ar| |
L] e ety schated oo wwa | | | [
I_ £3500, 300 ps| design pressure 4| wma -
s &' Rubber seated BFV, manually actuated, — =)= - B _
| AWWACS04Class180B =0 0 | _#] o e
|| ewoewende ] [ 4] e IR
|Fayarautic Fuid Power Unit with 300 pst air over |
oil accumuiator with sight guage, pressure rellef -
valve, check valve, press. guage, drain valve,
fisclatien valve, il pump, air compressar, of | - |
|| |[reservolr, rasarvelr Isolsfion valves, 4 ditectionsl | JIEEE
— _|control valves, & fiow control valves, Bairbleed | 00 | 0 ] e 8 ==
_ | |valves, 4 lsolation valves, afiers, 0 ) 00 ] 1) I8 $75,000.00 $75,000.00
_{float swilches, prassure swilches S| S| I S
T e I I I R R
|pressira 125 if §40.00 $5,000.00
1" Hydraulic fluld steel piping, 300 psi design -
pressure ’ B0 Hj §26.00 £2,000.00
B | "~ SUBTOTAL THIS SHEET| | o  $567,000.00
QUANTITIES PRICES
BY CHECHKED |BY lan Bal CHECKED %22"
Jerry R Waugh Toby Tumags h— f M i
TE PREPARED PEER REVIEW | DATE DATE ARED / PEER REVIEW | DATE
Il Toby Tumage 72712012 | gl T. Hanke - 81212 %ﬁ/
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BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET 32 OF 34
FEATURE: IPROJECT:
Arbuckle Project, Oklahoma
Sulphur Fipeline Reglional Rural Water Project
Wynnewood Pumpling Plant Upgrade {woiD: OPSPA |ESTIMATE LEVEL: Appraisal
REGION: 6P [UNIT PRICE LEVEL: Juk12
FILE: M1W
|Elactrical Shoe, v serPFLitsxWymrownod PP B230
EE g DESCRIPTION CODE CILANTITY LINIT UNIT PRICE AROLUNT
1 [Modifications BE-EB430 I ]
Modfy existing condult and cableassoclates | | ] .
[ __with equipment repiecament. | [E—— T20 L — $11.50)  $6,280.00
- Provide addifional condult and :'.utlaas MEcessany 180 I $76.00 $14,040.00
| 1 to suppart new F50kVA transformer. o r
|2 |Removal of Existing Electrical Equipment | BB-58430 | | -
| | |coDVeltMsiorCostrolCenter [ ] 1 ea $1,450.00 $1,450.00
(| [ 200 kW Engine Generator 1 1 o $2,700.00 $2,700.00
il Include support equipment - I I
3 |Automatic Transfer Switch (F&I) | osene0 | N
Outdoor, Service Entrance Rated. 1 ea $18,500.00 $18,500.00
B00 Valt, 60 Hz, 3 Phase, 1000 Amps — DU (PRI | S——
MEMA type 3R enclosure ) I T
4 _|600Volt Motor Cantrol Center(F&)) | Bsemdso| | M )
|| |MEMA1 enclosure with following features: 1 | em $190,000.00 $180,000.00
| | 600 velt 1000 ampere horlzontal bus I . |
L ] Four MEMA sizeSstaters | o - 4 -]
| 1|  Onelncoming bnesection
|| One480volistationservicesecton = | o
| ] One 25 KVA 480-240/120 volt I‘.mnlfm'nm' B i
| | | onezoM20vordstibubonsecton | | D B
|| omeauaseozoevizoworvencomer | [ | N _
- One Z0BYM20voRtcistributionsection | | 2 | e
= =t SR BT
QUANTITIES PRICES
BY CHECKED BY Ngec Dam CHECKED
|n. Liscamb M. Schuh 77 W M/fﬁr/’?
DATE PREPARED PEER REVIEW | DATE DATE PREPARED PEER REVIEW | DA
126112 M. Schub 7/26/12 081012 L. Ziormke - mw%’ﬁ




SHEET _33_0OF _34_
FEATURE: PROJECT:
|Arhu=ld| Projact, Oklahoma
Sulphur Pipeline Regional Rural Water Project
Wynnewood Pumplng Plant Upgrada D: oPSPA  |ESTIMATE LEVEL: Appralsal

REGION: GP _ |UNIT PRICE LEVEL:

Jul-12

FILE:

HADB1 TOESTSpreadshoefiballoyia012 - 1B Estmates\Buiphur Fipelrs Rogioanl Vabe|
ProjectiDn2-a Workshaats i ProgressiIN PROGRESS Sdphur Complled Extmate

Electrical Shiain o parPRLds]Wyrreweod PP B30
'ﬁE E DESCRIFTION feali GLANTITY LN LINIT PRIGE AMOAUNT
b
| 5 |Engine genrator sstand fusl suppy systom (Fay) | -
'._ | 40D%W Diesel Engine Generalor Set | B6-58430 | L . _§300,000.00 _§200,000.00
| - 4B0FETT voit, 3phase, ®@HbHz | | | | Np———
__ -Weatherprotectvehousing |  }  ( } } ]
_}___ | Abovegmund, diesel fusi storage tank | _|_ o e —
| -Spil contalnmant o R | T
l o}  -Doublewalledtank | S | I
I - Double walled fual piping e e T
1 ] | N I T R
A I RS A I T
| S S S e e e e
| |asswmptors:
| TOOKVA, 480 volt, 30 transformer | 0 | | (I
to be furmnished by others. A,
Engine Generalor stred %o provide power for ]
e - | twopumps and station service equlpment. - i
» 5 | Station service loads to remaln the same. 3 B -
e I I EE— E— - — e
& — - -
B SUBTOTAL THIS SHEET| $200,000.00
QUANTITIES PRICES
BY CHECKED BY Np:nmﬂ‘; CHECKED
lu. Uscomb M. Schuh i r\;@ %ﬁfﬁ
DATE PREPARED PEER REVIEW | DATE DWTE PREPARED PEER R | DATE
07/26/12 M. Schuh 7/2612 08102 ||.. Zomke - mm
"
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BUREAL OF RECLAMATION

ESTIMATE WORKSHEET

SHEET _3_ OF _34

FEATURE: I:Ln.r:cT:
ckle Projact, Oklahoma
Sulphur Plpeline Reglonal Rural Water Project
Water Treatmant Plant & Pumping Plants WOID:  opsPA [ESTIMATE LEVEL: Appraleal
REGION GP  |UNIT PRICE LEVEL: Jul-12
FILE: D TS T P e 2312 - M Extetisybyiptar sl Aeglanal
Weter PralachiO(n-» Wistsheeis in Paog eI P ROGCARES Susor Damplind
Summary Sheet Estimais Svesim ey gorPRasdimisvosd PP M3
=B
§§ i DESCRIFTION com CUANTITY NIt LMIT FRICH ANDUNT
] FEATURE SUBTOTALS: Pl e
] Em_llnmyw  $5,434,030.00
1 - - — ¥ FE_HE,EAEHM__._T___W.. TSTRUGTURE|
= — _AND F“ﬂ‘?.‘i’!’?ﬂl_}i-.ﬂiﬂ@_
B I | I D
e T e WYNNEWOOD PUMPING PLANT|  $1,083,470.00
e B T T B S|
o . | [
I B S I | N
= " suntom D 1_ T | | sase,2s000
| | memmsen | s | e | | ]  sso0000
S Subiotal with Mobilization P R ey §7,671,240.00|
— | | Contract Cost Allowances (Sum ofy: 0% - | stem7eono
. DosignConlirgenebes, W% | ) 0 000
T EE APS, 5% [#:). Typo of procurament: Requostfor Poposal I
|CONTRACT COBT o N o ﬂ.'jﬂ'lﬂ_ﬂ_-ﬂ_l_l
Construction Centingencies P 28% e P ﬂﬂ;ﬂ:ﬂg
FIELD COST [Unit Price Lavel July 2012) _ _ ﬁlﬂﬂ}.m_lql

FIELD COST {with Escalation be NTP}
Men-Contract Costs
Lttt L R

Escalation o Nolica to Procesd (NTF)

| Tobs detsrminad q:qglw_hnmﬂhl
| 7o be detarminad by the appropeiate respensitie oifcs

Teo be datermined by the appropriate responsible offics
i o TTUTRG O RNE  E LAAA  C

[ Raf.: For appropriata Lﬂlﬂhmﬂﬁlnﬂ_ﬂ.ﬁmm Dirsctivas and Standards FJ.[::E-M..DD-D.ZEM.E._
QUANTITIES | PRICES
BY CHEGKED |By Ian Baliey CHEGKED B
IE“ Group's Shools Sea Group's Sheeis *“-’é
DATE PREPARED PEER REVIEW | DATE DATE PREPARED PEER REVIEW | DATE
[5ee Greups Shees Sea Group's Sheels 0aMon 2 IT. Hanke - 31212
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BUREALU OF RECLAMATION ESTIMATE WORKSHEET Shoat _1__of _1__

FEATURE:; PROJECT:
City of Sulphur - 2011 Rural Water Program - Apgeaisal
Invustigatien
Rural Water District Pipeline and Lif Stotion Construction Cosl Estimate
Pump waler fom exdsting Sulphur Waler Planiio  |WOID: |ESTIMATE LEVEL: Appraisal
e Rural Waier Disiricl's exisiing Slandpipe. IH_EGH:H GF__|UNIT PRIGE LEVEL: Jan-12

Conlingencies are nol embedded vighin the
indnadual ameunts shown lor Pey-Bams 1 - 3, IFFL‘E:
Column lobeled "frmounl” conlans moundad values.

E % -E_i DESCHFTION CODE | GuaRTITY UmiIT EIT RN AMOUNT
H
1 |Pipeline
10° Diamalor Pipe 120000 LF §22.82 S270,000
|Earlmark
Comimisn Excavaton 1o  C.Y. 513.00 535,000
Rock Excavation 8s0|  C.. $22.00 £30,000
Bk il .qo0[ C. 55,45 §15.000
Compacted Backsl B80| CY 35.50 589,000
Slruciuree
&r valhas i EA 33.000.00 33,000
biowodfs 2] Ea $2,500.00 $5.000
stabe highwsy crossng 1 EA HE63,000.00 SE1.000
i [Land Cosl 2| MILE §14,000.00 530,000
3 [Lik Station i LB §528.850 §530.000
Subaiiad $920,000
Mabilzalion S [+- $50,000
Sublnlal with Mabilizalion £1,040,000
Centract Gosl Allswances [sum o) 0% |+ $210,000
Dresign Conlingances, 15% (+/-)
APS, 8% (#/-). Typa of Procuramienl: Reques| for Propasal
CONTRACT COST §1,250,000
wmu@mau 5% [+- $310,000
|FIELD COST {Unit Price Leval July 2012) 1,560,000
|Escatation Molice 1o Procasd (NTP) Spe Delailed Cos! Tabla|
FIELD COST [eilh Escalaton o NTP)
Mon-Canlrac! Cosls 15% [+ 5240.000
CONSTRAUCTION COST §1.800,000
QUANTITIES PRICES
By CHECKED |ay CHECKED| REVIEWED
™ Pl e & Mo |pliits] ot

DATE PREPARED EW DATE PRICELEVEL l_)_
aftylaut n%g | fﬁ".f:m Jum I )
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