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1. Project Planning

Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this preliminary engineering report
addendum (PER addendum) for the Tyrone Water & Wastewater Association (TWWA). This PER
addendum builds on a PER prepared by Stantec for Tyrone Property Owners Association (POA)
dated September 2020. That PER focused on needed improvements to the water system. The
entity that currently owns and operates the water and wastewater system is TWWA, which was
formed in January 25, 2022 but is still registered with in New Mexico Environment Department
(NMED) Drinking Water Watch database as having system number NM3500309. This report
references TWWA as the utility, which the original PER referred to as POA.

The Tyrone townsite (Tyrone, or the townsite) is largely built out. Two lots remain to be
developed. Demands in the Stantec PER are still valid for planning purposes. Stantec prepared
population projections through 2070, showing no increase in demand over the planning period
and a system-wide average day demand of 57,280 gallons per day (gpd), corresponding to

721 people, 320 connections, and an average daily per capita use of 79.5 gallons per capita per

day (gpcd).

The PER recommended a full water system replacement using 6-inch and 12-inch ductile iron
pipe. The total project cost was estimated at $5.9 million. TWWA is currently preparing to bid
the construction phase of a project to rehabilitate the existing elevated water storage tank and
replace all the waterlines. Based on discussion with TWWA, the waterlines are to be replaced
with C900 polyvinyl chloride (PVC) rather than ductile iron as recommended in the PER.

This PER addendum addresses two items that were not addressed in the 2020 PER: (1) water
meter replacement under a change in ownership (currently owned by Town of Silver City, to be
transferred to TWWA) and (2) a new groundwater well for supplemental source of supply.

2. Existing Facilities

The existing water system is shown in Figure 1.
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3. Need for the Project

This PER addendum is prepared to address specific needs of TWWA.

Under the terms of an agreement between the Town of Silver City (Silver City) and TWWA, water
meters are owned by the Silver City and TWWA residents are billed directly by Silver City. In
addition to individual customer meters, water at the point of delivery (waterline connecting to
the tank) is also metered. Water use above the sum of the individual meters is billed directly to
TWWA by Silver City. A $10 per meter charge on each customer’s bill is paid from Silver City to
TWWA and represents most of TWWA's income

TWWA owns and operates the water system beyond the master meter. This represents a large
cost for ongoing operation and maintenance (O&M) and infrastructure renewal and
replacement that is not met by income. Rural Communities Assistance Corporation (RCAC)
recently evaluated TWWA's operating budget and recommended regular increases in customer
rates. However, TWWA's ability to raise rates is limited because the rates paid by consumers to
Silver City are already high.

For these reasons, TWWA wishes to plan a change in structure in the future whereby they would
own the water meters and invoice their customers directly. They would then pay Silver City a
negotiated bulk water rate.

The second item addressed by this PER addendum is a supplemental source of water supply in
the form of a groundwater well. There is currently only one source of supply water, which is
Silver City's system. A second supply would be beneficial to Silver City as the water providers,
providing a redundant source in the event of failure of the single pipeline feeding the tank, and
would also provide flexibility in the future if the agreement between the parties cannot be
successfully renegotiated.
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4. Alternatives Considered

4.1 Alternative 4: Water Meter Replacements

41a Description

The existing 322 residential and 4 commercial water meters would be replaced with automatic-
read meters.

41b  Design Criteria

Residential water meters would be replaced with ¥%-inch automatic-read meters. Commercial
water meters would be replaced with meters of the same size (e.g., the fire station, post office,
former gas station, and community center).

Automatic-read meter systems can be configured for drive-by reading or for “fixed base” reads,
where receivers mounted on towers collected readings and transmit them to a database in the
cloud; they can then be downloaded to the utility’s billing system. Based on the small size of the
community and additional capital and recurring costs associated with fixed base systems, a
drive-by system is recommended.

The initial project would include meter reading software, hardwater, and training. TWWA would
also need to purchase and receive training on a billing system.

All meters shall carry the NSF/ANSI 61 certification as safe for drinking water.

Meter setters and boxes would be replaced only on an as-needed basis. The upcoming water
improvements project would replace service lines from main to meter and replace meter boxes
as needed.

41c Map

Figure 1 is a map of the Tyrone water system with approximate locations of meters identified.

41d Environmental Impact

Very little environmental impact is predicted with this alternative, as the meter boxes, taps, and
saddles currently exist. We assume that service lines from the water main to the meter boxes
are being replaced as part of the other ongoing water and wastewater system improvements in
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Tyrone and are thus included in the environmental impact associated with the replacement of
the waterlines.

41e Land Requirements

No land acquisition is required for this alternative.

4.1f Potential Construction Problems

The meter replacement project has no major anticipated problems; there would be limited
service interruptions to individual customers when their meters are replaced. Most or all the
work would be performed in the right-of-way (ROW) and would likely require traffic control for
the safety of the workers. During construction, residents may experience traffic delays and/or
sidewalk access may be impaired while meters are being installed.

41g  Sustainability

4.1g.i  Water and Energy Efficiency

This alternative increases the resiliency and sustainability of the water utility by providing for
accurate water metering on the customer side, with the intention of usage-based billing. Usage-
based billing may promote water conservation, as customers would be charged based on their
actual usage rather than a flat fee based on water delivered to Tyrone from Silver City.

4.1g.ii  Green Infrastructure
There are no green infrastructure considerations associated with this alternative.

4.1g.iii  Other
There are no other sustainability considerations associated with this alternative.

41h  Cost Estimates

The detailed engineer’s opinion of probable cost (EOPC) for capital cost and operation and
maintenance (O&M) cost of this alternative is provided in Appendix A. The total project cost
including engineering services during design and construction, 25 percent contingency, and
New Mexico gross receipts tax (NMGRT) is $412,000. The annual recurring O&M cost is
estimated at $153,000, which includes the cost of a full-time certified water operator, part-time
administrative staff, and annual savings for infrastructure replacement.
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4.2 Alternative 5: Groundwater Well for Supplemental Supply

4.2a  Description

Under this alternative, a new groundwater well would be drilled adjacent to the existing elevated
water storage tank. This property is located within the townsite and is owned by TWWA.
Controls and power to operate the well would be constructed at the well site within a small
enclosure. Well operation would be controlled through a level indicator in the elevated storage
tank and a flow sensor in the master meter vault.

4.2b  Design Criteria

DBS&A prepared a well siting study to select the best location for the new well (Appendix B).
The study includes a preliminary well design based on research of area wells. The well would be
constructed in accordance with American Water Works Association (AWWA) and New Mexico
Environment Department (NMED) guidance.

Wellhead completion would include power and controls necessary to operate the well. We
assume that well operation would be controlled based on whether it is supplementing water
from Silver City or acting as a primary source, and the necessary instruments to automate these
processes are included in the cost estimate for this alternative. We further assume that no water
treatment is required at the source other than potential chlorination at the point of extraction.

The well will be designed in accordance with AWWA, New Mexico Office of the State Engineer
(OSE), and NMED Drinking Water Bureau (DWB) standards.

42c¢ Map

Figure 2 shows the proposed location of the new well.

42d Environmental Impact

The townsite has been almost entirely disturbed in the past. Well drilling can present risks to
groundwater sources whenever exploration or new wells are drilled. The aquifer identified for
the new well (discussed in Appendix B) is already the source for several nearby wells. All
exploratory and/or production wells would be drilled in accordance with OSE and NMED
guidelines.
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4.2e Land Requirements

The development of the well site is conservatively estimated to require a 50'X50' site. This space
is available at the location identified in Figure 2 and the property is owned by TWWA.

4.2f Potential Construction Problems

Well drilling carries inherent risks, the most significant being the risk of insufficient production
from the well at the selected location. Many times, an exploratory well is drilled first, and if that
well indicates sufficient production, the exploratory well is developed into a supply well.

4.2g  Sustainability

4.2g.i  Water and Energy Efficiency
There are no water and energy efficiency considerations associated with this alternative.

4.2g.ii  Green Infrastructure
There are no green infrastructure considerations associated with this alternative.

4.2g.iii  Other

Providing a second source of water supply to TWWA provides resilience in the water system
should the agreement between Silver City and TWWA be terminated or should Silver City be
unable to provide water to Tyrone.

4.2h  Cost Estimates

The detailed EOPC for capital cost and O&M cost for this alternative is provided in Appendix A.
The total project cost including well drilling, site development, instrumentation, electrical,
contingency, and tax is $1.4 million. The annual recurring O&M cost is estimated at $198,000.
The total project cost includes engineering services during design and construction, 25 percent
contingency and NMGRT. The annual recurring O&M cost includes the cost of a full-time
certified water operator, part-time administrative staff, and annual savings for infrastructure
replacement.
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5. Selection of Alternative

5.1 Life Cycle Cost Analysis

A life cycle cost analysis for these two additional alternatives is summarized in Table 1 using a

20-year planning period. Detailed capital costs and O&M costs are provided in Appendix A.

Table 1. Life Cycle Cost Analysis of Alternatives 4 and 5
Salvage Net Present
Alternative Capital Cost O&M Cost Value Value
4: Water Meter Replacements $412,000 $153,000 $256,000 $309,000
5: Supplemental Groundwater Well $1,417,000 $198,000 $740,000 $875,000

5.2 Non-Monetary Factors

The comparison of alternatives considers not only cost factors, but also non-cost factors that are

tailored specifically to the needs of the community. In addition to capital cost and O&M cost,

the following factors were considered:

e Community preference: Input from the community regarding their needs and preference on

improvements

e Sustainability: Increase the system'’s resiliency and longevity while reducing environmental

impact

e Health and security: Health, safety, and welfare of the community and system’s infrastructure

5.3 Comparison of Alternatives

Table 2 scores the cost and non-cost criteria from 1 to 3, with 3 being the most favorable.

Table 2. Comparison of Alternatives
Capital | O&M | Community Health and
Alternative Cost Cost Preference | Sustainability Security Total
4: Water Meter Replacements 3 2 2 2 3 12
5: Supplemental Groundwater Well 1 2 3 3 3 12
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Based on the comparison shown in Table 2, Alternatives 4 and 5 are equally recommended
alternatives. Based on discussion with TWWA representatives, they prefer to pursue both
projects.

6. Proposed Project (Recommended Alternative)

The Recommended Alternative includes both (1) replacing the water meters with automatic-read
water meters and (2) construction of a groundwater well to provide a redundant source of water
supply to the TWWA system (Figure 3).

Water supply details are included in Appendix B. No treatment other than disinfection is
assumed for this project. Disinfection will be located within the well equipment house or at the
wellhead. No new storage is included in this project as the existing water storage tank provides
sufficient storage for TWWA.

6.1 Preliminary Project Design

The Recommended Alternative includes replacing 319 water meters located within Tyrone with
automatic-read water meters and drilling and installing a new groundwater well. The
groundwater well design is detailed in Appendix B. The water meters should be replaced with
meters compatible with those installed in Silver City, in the event that Silver City were to take
over operation of the TWWA system. Based on a review of publicly available information, Silver
City may have installed Metron meters. Construction should limit disruption to residents and
meter boxes, and setters should only be replaced if determined to be damaged, unsafe, or
incompatible with the new meters.

Groundwater well operation will require new monitoring equipment, a programmable logic
controller (PLC), and potentially a supervisory control and data acquisition (SCADA) system,
located within the well equipment house. Operation will be determined based on flows coming
in from Silver City and the tank level. Should the tank level reach a low level and no flow is
detected from Silver City, the groundwater well should operate to fill the tank until flow is
detected from Silver City. This will require additional instrumentation installed in both the
master meter vault and at the storage tank site.
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6.2 Project Schedule

We recommend that the water meters be replaced while the water line and service lines are
being replaced to minimize the number of interruptions to TWWA customers. Therefore, the
schedule of meter installation will follow that in the original PER.

A preliminary schedule for groundwater well design, permitting, construction, and startup is
provided in Appendix C.

6.3 Permit Requirements

Permitting for the construction and connection of the groundwater well will be handled with
NMED DWB and OSE. OSE will need to advise whether TWWA has the water rights necessary to
install and operate their own groundwater well. Any construction in the ROW will need to be
permitted through Grant County Road Department or the New Mexico Department of
Transportation (NMDQOT).

6.4 Sustainability Considerations

6.4a Water and Energy Efficiency

Point-of-use monitoring with new automatic-read meters will enable TWWA to respond to
water leaks much more quickly, improving water efficiency within Tyrone.

6.4b  Green Infrastructure

This project does not include any new green infrastructure.

6.4c  Other

Resiliency is the primary sustainability driver in this project. With an additional source of water
and the ability to monitor water usage more accurately and efficiently, TWWA will possess a far
more robust water system.

6.5 Total Project Cost Estimate
(Engineer’s Opinion of Probable Cost)

The estimated capital cost for the recommended project is approximately $762,000 for the water
meter replacements and $1.4 million for the groundwater well and associated improvements,
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which both include design, engineering services during construction, construction cost,

25 percent contingency, and NMGRT. Annual estimated total O&M cost for the meters is
$128,000, which includes an operator, annualized equipment replacement costs, and the service
contract for the meter software. Annual total O&M cost for the groundwater well is $163,000,
which includes an operator, annualized equipment replacement costs, and periodic
rehabilitation of the well. Note that it is likely that the same operator would be used for reading
the new meters and operating the groundwater well, but these costs are included separately for
a more conservative O&M estimate.

6.6 Annual Operating Budget

The itemized annual operating budget for fiscal year (FY) 2026, as approved by TWWA, is
provided in Appendix D and summarized in the following subsections. For the purposes of the
narrative summaries, costs have been rounded to the nearest dollar, though Appendix D shows
actual amounts. Table 3 shows revenues, expenses, and net for FY 2022, 2023, and 2025.
DBS&A did not receive FY 2024 budget actuals.

TWWA operates both water and wastewater utilities and the budget is a combined budget for
both utilities.

Table 3. Revenues, Expenses, and Net
Non- Non- Net
Operating | Operating Operating Operating Total Total (Total Revenue —
FY Revenue Expenses Revenue Expenses Revenue Expenses Total Expense)

2022 $151,531 $102,647 $26 $84,565 $151,557 $187,212 -$35,655
2023 $368,677 $265,793 $84,186 $129,707 $452,863 $395,500 $57,363
2025 $292,200 $235,470 $273,530 $67,000 $565,730 $302,470 $263,260
2026 | $331,140 $278,223 $7,149,397 | $7,149,197 | $7,480,537 | $7,427,420 $53,117

6.6a Income

Operating income is generated from recurring charges at the water meters totaling $289,800

per year, which is 3.9 percent of the total revenue. Most of the revenue for 2026 comes from

grants for the water improvements project, for a total income in FY 2026 of $7,480,537.
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Additional income is generated from credit card assessment fees totaling $41,340 per year.
Together, total revenue is $331,140, which is just 4.4 percent of the total revenue. This revenue
comes from external government funding, grant, and legislative. While this creates a strong-
looking total revenue figure for FY 2026, it does not reflect operating self-sufficiency. These
grants are for improvements projects and are not included in expected annual income.

6.6b O&M Costs

Actual O&M costs are itemized as expenditures. These fees cover operation of both the water
and wastewater systems and include items such as accounting, legal fees, insurance, vehicle
expenses, utilities, and contingency. In total, O&M expenditures amount to $229,400. This
indicates that the utility’s operating budget is relatively lean compared to its capital program.
Recurring rate revenue is sufficient to cover routine operating expenses in FY 2026. This leaves
limited margin for unexpected repairs, inflationary pressures, or staffing expansion.

6.6c Debt Repayment

Three loans have an annual repayment included in the budget from state loans. The total
repayments amount to $42,630 in FY 2026. In FY 2026 there are obligations made, principal
payments, and interest payments with a combined total of $38,815.92. This represents about
0.52 percent of total expenditures, a small burden in debt that does not strain the current
budget.

6.6d Reserves

As of FY 2026, TWWA has the following reserves: unrestricted cash of $222,624.74 and restricted
cash of $117,579.04, totaling $340,203.78. Compared to recurring operating revenue of
$289,800, unrestricted cash is less than one year of rate revenue, reflecting a small operating
cushion.

6.6d.i  Debt Service Reserve

As a requirement for the state loans mentioned above, TWWA maintains $117,579 of restricted
cash for debt service. The annual debt service totals $38,815.92, which makes the restricted
reserve balances approximately three times the annual debt service, showing compliance with
reserve requirements. This reserve strengthens financial stability and reduces lender risk, but it
cannot be used for routine operating expenses because it is restricted.
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6.6d.ii  Short-Lived Asset Reserve
No new short-lived assets have been added to the system since the original PER.

6.6e  Rate Analysis

As shown in the RCAC presentation of their analysis of TWWA's operating budget, included in
Appendix D, TWWA customers are paying $96.25 per month for the water portion of their utility
bill, compared to the state average of $48.84.

If TWWA takes over the billing, they can potentially increase revenues for the water operation
from approximately $36,000 per year ($10 per month assessment for water) to $376,000 per year
for the water operation. There would be a charge from Silver City for bulk water, but this
amount is unknown. The project O&M cost for the Recommended Alternative is $224,000.

Based on a total project cost of $1.8 million and a 30-year loan term with 2 percent interest rate,
the monthly impact to customers of self financing the recommended project would be $21.

7. Conclusions and Recommendations

In addition to the replacement of the water distribution lines, gate valves, hydrants, valve vault,
and pressure reducing valve (PRV) at the storage tank outlined in the original PER, we further
recommend that TWWA pursue a supplemental well as a backup source of water supply to
water purchased from Silver City and replace the existing meters with automatic-read meters to
be owned by TWWA. The purpose of the meter project is for TWWA to meter and bill their own
customers rather than Silver City assessing customers, which is the current practice.

These improvements give Tyrone the greatest flexibility and resiliency should they merge with
Silver City or eventually need to disconnect from Silver City. The meter replacement would be
compatible with the existing system in Silver City, while the supply well adds redundancy and
resilience to the system. The total capital project cost of these two alternatives is $2,151,000.
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NMFA Tyrone Water & Wastewater Date: 3/6/2026
Preliminary Engineer's Opinion of Probable Cost Prepared by: ~ ANT
Alternative 4: Water Meter Replacements Checked by:  JEH
Item Life Salvage Value |[Replacement Payment
No. Item Description Quantity Unit Unit Price Extended Price || (years) ($) Cost ($) Amount ($)
Construction Cost
Site Work & Miscellaneous
1 [Mobilization and demobilization [ 6% | % |8 276,500 [ $ 16,590 [
Customer Meter Replacements
1 Automatic-read water meter installation, residential 3/4-inch, 322 EA $ 750 | $ 241,500 15 $ 223,146.11 $334,719 | $ 22,315
includes meter and setter in existing meter can
2 Automatic-read water meter installation, commercial 1-inch, 4 EA $ 2,500 | $ 10,000 15 $ 9,240.00 $13,860 | $ 924.00
includes meter and setter in existing meter can
3 Software, hardware, training, and startup 1 LS $ 25,000 | $ 25,000 15 $ 23,100.01 $34,650 | $ 2,310.00
Construction Subtotal| $§ 293,090
Contingency 25%| $ 73,272.50
NM GRT (Grant County) 6.3125% | $ 18,501.31
Total Construction Cost (rounded up to nearest $1,000)( $ 385,000.00 $ 256,000 | $ 384,000 | $ 26,000
Non-Construction Cost
4 Engineering design 2.0% % g 293,090 | ¢ 5,862
5 Engineering services during construction including on-site 5.0% % g 293,090 | ¢ 14,655
observation
Non-Construction Subtotal| $ 20,516
Contingency 25%| $ 5,129.08
NM GRT (Grant County) 6.3125%]| $ 1,295.09
Total Non-Construction Cost (rounded up to nearest $1,000)| $ 27,000.00
TOTAL PROJECT COST (rounded to nearest $1,000)| $ 412,000




NMFA Tyrone Water & Wastewater Association Date: 3/6/2026
Annual O&M Cost Prepared by: ANT
Alternative 4: Water Meter Replacements Checked by:  JEH
Item
No. Item Description Quantity [ Unit Unit Cost Total Cost
Annual O&M Costs
1 Water Operator 1 LS $ 75,000 [ $ 75,000
2 Water System Admininstration 1 LS $ 25,000 | $ 25,000
3 Annual Savings for Infrastructure Renewal and Replacement 1 LS $ 26,000 | $ 26,000
4 Service Contract for Automatic Read Meters 1 LS $ 1,500 | $ 1,500
5 Training, Insurance and Miscellaneous 1 LS $ 25,000 | $ 25,000
Annual O&M Costs (rounded)| $ 153,000




AMDBS&A

a Geo-Logic Company

NMFA Tyrone Water & Wastewater Date: 3/6/2026
Preliminary Engineer's Opinion of Probable Cost Prepared by: ~ ANT
Alternative 5: Supplemental Groundwater Well Checked by:  JEH
Item Life Salvage Value |[Replacement Payment
No. Item Description Quantity Unit Unit Price Extended Price || (years) ($) Cost ($) Amount ($)
Construction Cost
Site Work & Miscellaneous
1 Mobilization and demobilization 6% % g 950,640 | $ 57,038
2 Construction surveying and staking 2% % g 932,000 | $ 18,640
Supplemental Groundwater Well
3 Pre-fabricated FRP building (6 ft x 6 ft), including heating 1 LS $ 30,000 [ $ 30,000 60 $ 20,000 $110,707 | $ 1,845
and ventilation, pre drawings, CIP
4 Electrical and controls inside FRP, including tank level 1 LS $ 120,000 | $ 120,000 10 $ - $149,173 | $ 14,917
sensor, and controls at master meter
5 New groundwater well, approximately 600 feet deep, 1 LS $ 532,000 | $ 532,000 35 $ 488,333 $1,139,444 | $ 32,556
including boring, casing, and well development
6 Wellhead completion including pitless adapter and site 1 LS $ 250,000 | $ 250,000 15 $ 231,000 $346,500 | $ 23,100
piping to tie-in
Construction Subtotal| $§ 1,007,678
Contingency 25%| $ 251,919.60
NM GRT (Grant County) 6.3125% | $ 63,609.70
Total Construction Cost (rounded up to nearest $1,000)( $ 1,324,000 $ 740,000 | $ 1,746,000 | $ 73,000

Non-Construction Cost

6 Engineering design 2.0% % g 1,007,678 | § 20,154

7 Engineering services during construction including on-site 5.0% % g 1,007,678 | ¢ 50,384
observation

Non-Construction Subtotal | $ 70,537

Contingency 25%| $ 17,634.37

NM GRT (Grant County) 6.3125% | $ 4,452.68

Total Non-Construction Cost (rounded up to nearest $1,000)| $ 93,000.00

TOTAL PROJECT COST (rounded to nearest $1,000)| $ 1,417,000.00




NMFA Tyrone Water & Wastewater Association Date: 3/6/2026

Annual O&M Cost Prepared by: ANT
Alternative 5: Supplemental Groundwater Well Checked by:  JEH
Item
No. Item Description Quantity [ Unit Unit Cost Total Cost
Annual O&M Costs
1 Water Operator 1 LS $ 75,000 [ $ 75,000
2 Water System Admininstration 1 LS $ 25,000 | $ 25,000
3 Annual Savings for Infrastructure Renewal and Replacement 1 LS $ 73,000 | $ 73,000
4 Training, Insurance and Miscellaneous 1 LS $ 25,000 [ $ 25,000

Annual O&M Costs (rounded)| $ 198,000 |
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NMFA Tyrone Water & Wastewater Date: 3/6/2026
Recommended Alternative Prepared by: ~ ANT
Preliminary Engineer's Opinion of Probable Cost Checked by:  JEH
Item Life Salvage Value |[Replacement Payment
No. Item Description Quantity Unit Unit Price Extended Price || (years) ($) Cost ($) Amount ($)
Construction Cost
Site Work & Miscellaneous
1 Mobilization and demobilization 6% % g 1,208,500 | $ 72,510
2 Construction surveying and staking 2% % g 1,208,500 | $ 24,170.00
Customer Meter Replacements
1 Automatic-read water meter installation, residential 3/4-inch, 322 EA 750 $ 241,500 15 $ 223,146 | $ 334,719 $ 22,315
includes meter and setter in existing meter can
2 Automatic-read water meter installation, commercial 1-inch, 4 EA 2,500( $ 10,000 15 $ 9,240 | $ 13,860 $ 924
includes meter and setter in existing meter can
3 Software, hardware, training, and startup 1 LS 25,000 25,000 15 23,100 34,650 2,310
Supplemental Groundwater Well
4 Pre-fabricated FRP building (6 ft x 6 ft), including heating 1 LS 30,000 30,000 60 20,000 110,707 1,845
and ventilation, pre drawings, CIP
5 Electrical and controls inside FRP, including tank level 1 LS 120,000 120,000 10 - 149,173 14,917
sensor, and controls at master meter
6 New groundwater well, approximately 600 feet deep, 1 LS 532,000 532,000 35 488,333 1,139,444 32,556
including boring, casing, and well development
7 Wellhead completion including pitless adapter and site 1 LS 250,000 250,000 15 231,000 346,500 23,100
piping to tie-in
Construction Subtotal| $§ 1,305,180
Contingency 25%| $ 326,295.00
NM GRT (Grant County) 6.3125% | $ 82,389.49
Total Construction Cost (rounded up to nearest $1,000)( $ 1,714,000.00 $ 995,000 [$ 2,130,000 | $ 98,000
Non-Construction Cost
4 Engineering design 2.0% % g 1,305,180 | § 26,104
5 Engineering services during construction including on-site 5.0% % g 1,305,180 | ¢ 65,259
observation
Non-Construction Subtotal| $ 91,363
Contingency 25%| $ 22,840.65
NM GRT (Grant County) 6.3125% | $ 5,767.26
Total Non-Construction Cost (rounded up to nearest $1,000)| $ 120,000.00
TOTAL PROJECT COST (rounded to nearest $1,000)| $ 1,834,000




NMFA Tyrone Water & Wastewater Association Date: 3/6/2026

Annual O&M Cost Prepared by: ~ ANT
Alternative 5: Supplemental Groundwater Well Checked by:  JEH
Item
No. Item Description Quantity [ Unit Unit Cost Total Cost
Annual O&M Costs
1 Water Operator 1 LS $ 75,000 [ $ 75,000
2 Water System Admininstration 1 LS $ 25,000 | $ 25,000
3 Annual Savings for Infrastructure Renewal and Replacement 1 LS $ 99,000 | $ 99,000
4 Training, Insurance and Miscellaneous 1 LS $ 25,000 [ $ 25,000

Annual O&M Costs (rounded)| $ 224,000
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AN DB S &A Well Siting Study

a Geo-Logic Company Tyrone Water & Wastewater Association

1. Introduction

Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this well siting study report for the
Townsite of Tyrone (Tyrone) under contract with the New Mexico Finance Authority (NMFA).

The Tyrone Water & Wastewater Association (TWWA) owns and operates the water system
serving 326 connections in Tyrone, New Mexico, located approximately 7 miles northeast of the
Tyrone mine and 4.6 miles southwest of the Town of Silver City (Silver City). Most of the water
system connections are residential, except for four: the fire station, post office, former gasoline
station, and community center. The system was constructed in the 1960s by Phelps Dodge (now
Freeport-McMoRan Inc. [FMI]), who owns and operates the mine. Figure 1 shows the location of
Tyrone in relation to Silver City and the Tyrone mine.

Stantec prepared a preliminary engineering report (PER) in 2020 that evaluated the water system
and recommended a full water distribution system replacement. TWWA is currently seeking
additional funding to commence construction, with an anticipated start date of fall 2026.

The sole source of water for the water system at this time is Silver City. TWWA desires a
secondary source of water supply to provide redundancy and resiliency.

The objective of this report is to identify the best location for a groundwater well to provide this
secondary source of supply, and to develop a preliminary well design that can be used as the
basis for estimating the probable cost of well drilling, construction, and connection to the
TWWA system. This report describes history of the current wells, local geology, local
hydrogeology, and water quality data, and provides comparison of alternative locations and
recommendations.

2. Background

2.1 Tyrone Water System

The waterline from Silver City connects to the elevated tank and water is supplied by gravity to
all customers within Tyrone. From the PER, the Tower tank is a 200,000-gallon elevated located
at the southwest end of the water system. It was constructed in 1967, has a diameter of 36 feet
and a depth of 32 feet, and is elevated approximately 60 feet above ground level.
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A water model was prepared as part of the PER. The output from the model shows that system
pressures range from 69 pounds per square inch (psi) to 109 psi. All the piping is asbestos
cement pipe (ACP), a product which was last manufactured in the early 1960s; this piping is past
its anticipated service life.

This system is designated as New Mexico public water system (PWS) NM3500309. According to
New Mexico Environment Department (NMED) Drinking Water Watch (DWW) online records,
TWWA purchases water from the Silver City water system (PWS NM3522609). The average daily
production of the system is 102,000 gallons per day (gpd). The PER identified an average day
water demand of 57,280 gpd, which is more accurate as it is based on metered water use.
Water use is metered at a master meter and also at individual customer connections.

2.2 Water Rights

Water rights records for the area are provided in Appendix A. Based on the agreement for water
and wastewater service between the Tyrone Property Owners Association and Silver City, dated
September 2012, a water supply well was donated to Silver City by Phelps Dodge Corporation
under a 1967 water service agreement.

If TWWA does not own water rights, it is possible that they will need to either purchase or lease
water rights to allow for the use of water from a new well. In the Mimbres Basin, obtaining
water rights is complex because the basin has been "closed" to new appropriations since 1972.
This means that the state generally does not grant new water rights; instead, one must typically
acquire existing rights and transfer them to a new well location.

There may be room for negotiation with Silver City based on the previous transfer of a well to
Tyrone for the purpose of supporting Tyrone's water use.

It is possible to drill a well without a water right, but to use the well for its intended purpose
requires the appropriate water right.

2.3 Area Wells

There are 98 existing wells within a 2-mile radius of the site, as shown on Figure 2. A subset of
those wells located nearer Tyrone were evaluated, and are discussed in this report. Well
completion information for these wells is provided in Table 1. Well logs are provided in
Appendix B.
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Table 1. Selected Well Information
Casing Total Depth to Screen
Year Diameter Depth Water Interval Yield
Well Installed | (inches) | (feet bgs) | (feet bgs) | (feet bgs) | (gpm) Lithology

M 11935 POD 1 2023 4 470 150 370-390 11 Sandstone, gravel,

(active) conglomerate

M 11819 POD 1 2021 4 300 200 — 20 Sandstone, gravel,

(active) conglomerate

M 02922 (active) 1971 8 140 40 — — Brown and green rocks

M 11898 (active) 2022 400 300 — 30 Sandstone, gravel,
conglomerate

M 08092 (active) 1995 6.63 350 200 — — —

M 04034 (inactive) 1975 6 900 280 — 300 —

M-02903 (active) 1970 — 680 3552 — 950 Tertiary volcanic- Basalt
and basaltic andesite flows
(Malpais, red rock, ash)

M-10369 (active) 2005 4 353 297 313-353 3 Conglomerate w/red clay
seams

M-11475 (active) 2016 432 360 332-432 30 Fractured volcanic

M-11246 (active) 2011 71 55 30-71 NA Silty sand, gravel, brown

M-04034 (inactive) 1975 900 280 — 300 Malpais, red volcanics with
sandy interbeds

M-04035 (inactive) 1975 6 906 284 — 800 Malpais, red volcanics with
sandy interbeds

M-11557 (active) 2017 4 353 252 253-353 18 Sandstone/gravel/
conglomerate

M-12145 (pending) 2025 7 478 240 418-478 8 Conglomerate with black
shell and round gravels

M-11094 (active) 2009 4 320 213 275-315 10 Sandstone/gravel/
conglomerate

M-11556 (active) 2016 4 420 150 320-420 15 Sandstone/gravel/
conglomerate

M-2735 (active) 1957 — 835 4632 — 4185 | —

@ Measured in 2002 from top of casing
bgs = Below ground surface

gpm = Gallons per minute

— = Unrecorded
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From the data reviewed, total depths of wells in the area range from 140 to 900 feet below
ground surface (bgs), with static water levels at the time of well completion ranging from 40 to
300 feet bgs. Common lithology of these wells is primarily sandstone, gravel, and conglomerate.
Reported local well yields are in the range of 11 to 300 gallons per minute (gpm).

2.4 Area Geology

The Tyrone water system is located on the eastern side of Little Burro Mountains in the Mimbres
Basin, southeast of the Continental Divide. Faults run through the area, with the Pipe Line Draw
Fault running southeast north of Tyrone. The Burro Mountains consist of a large area of
Precambrian rocks, which are intruded by Laramide to mid-Tertiary stocks, plugs, sills, and dikes
(Hedlund, 1980). The oldest rocks found within the Burro Mountain include Proterozoic
metamorphic rocks, which include schist, gneiss, and amphibolite (Amato et al., 2008). In
Tyrone, porphyry copper deposits may be found.

Through uplift and erosion, the mineralized rocks present within the mountain rose toward the
surface where the minerals interacted with groundwater. Due to weather, the copper was
concentrated. Once exposed to oxygenated water, rocks containing pyrite formed sulfuric acid.
The acid mixed with copper-bearing minerals and resulted in a copper that replaced
chalcopyrite and pyrite and formed a zone of enriched copper mineralization. This process is
known as supergene enrichment (Kelley, 2012). More recently, tilting caused part of the
supergene ore present at the site to be exposed. This exposure caused the oxidation and
forming of chrysocolla and other copper minerals (DuHamel et al., 1995; Cook, 1994).

According to a soil survey from the U.S. Geological Survey (USGS), the soil within Tyrone is
characterized as a loamy type of soil (Appendix C). A geologic map is provided as Figure 3.
Rock types primarily found in Tyrone and surrounding areas are igneous intrusive and
sedimentary rocks. Sedimentary deposits in the area consist of Holocene alluvium (poorly
sorted gravel, sand and silt deposits with gravel fragments consisting of Precambrian granite
and tertiary volcanic rock) and fan deposits (subangular to angular, poorly sorted fragments of
Precambrian rock and tertiary volcanic rock). Underlying these deposits is the Gila
conglomerate, consisting of fanglomerate, conglomerate and beds of light brown silty
tuffaceous sandstone (Hedlund, 1978).
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2.5 Area Hydrogeology

Groundwater in the area primarily comes from the upper and middle hydrostratigraphic units of
the Gila Group aquifer, primarily composed of partly consolidated sand, gravel, silt, and clay The
saturated thickness of the upper Gila Group in the Silver City—Tyrone area is on the order of
several hundred feet and may be up to about 900 feet thick based on published estimates at
nearby well fields (Johnson et al., 2002). The hydraulic conductivity of the upper Gila Group
ranges up to 10 feet per day (ft/d) and yields from <10 to 1,000 gpm (Johnson et al., 2002).

Depths to water in the area range from 55 to 360 feet bgs, with estimated well yields ranging
from 3 to 30 gpm. Two nearby municipal well fields for Silver City (Woodward and Hayes) are
located within a 2-mile radius of Tyrone. The Woodward well field is approximately 0.9 mile
west of the TWWA site and the Hayes well field is 0.2 mile north of the TWWA site. A study
performed in 2002 by Balleau Groundwater Inc. (Balleau) determined depths to water from top
of casing ranging from 463 to 629 feet, estimated yields of 250 to 500 gpm, and specific
capacities of 3.8 to 10.9 gallons per minute per foot (gpm/ft) for the Woodward well field. For
the Hayes well field, depth to water from top of casing was 355 feet, estimated well yield was
1,100 gpm, and specific capacity was 52.8 gpm/ft. The Woodward well field draws from the Gila
Group aquifer, while the Hayes well field draws from an underlying aquifer in tertiary volcanic
rocks with properties that are not fully understood.

As groundwater flows from recharge areas to discharge areas at the Tyrone Mine area, it
captures dissolved constituents as it flows through the various rock types. This process results in
decreased groundwater quality. The minerals present include unoxidized sulfide deposits, zones
of oxidation and filtration products, and vein deposits. The Tyrone Mine area includes the
presence of fluorite deposits in the quartz veins. These deposits result in naturally elevated
concentrations of fluoride in the surrounding area groundwater (Trauger, 1972).

Impacted groundwater occurs beneath some areas of the Tyrone Mine. Areas of impacted
groundwater have been investigated and are monitored, and various capture systems and
source control measures have been implemented. NMED oversees all groundwater monitoring
activities. Groundwater beneath and adjacent to the Tyrone Mine will not flow toward the Silver
City water supply wells (DBS&A, 2012).

2.6 Water Quality

Groundwater in Grant County has shown elevated iron and fluoride levels. However, only a few
wells near or within the Tyrone area tested in the 1950s exhibited iron and nitrate
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concentrations above maximum contaminant levels (MCLs), and none exceeded the MCL for
fluoride (Trauger, 1972). Overall, both surface and groundwater in the Grant County area are
considered to be of good quality. Still, localized areas may be affected by leaking gasoline
storage tanks, nitrate from septic systems, elevated sulfate and total dissolved solids (TDS)
concentrations from mining operations, or excessive nutrients from surface water recharge.

Based on Drinking Water Watch, more recent testing has detected levels of trichloroethene
(TCE) (5.4 micrograms per liter [ug/L]) and tetrachloroethene (PCE) (5.2 to 5.3 ug/L) exceeding
the EPA MCL (5 pg/L) in both entry-point and well samples collected in 2011 and 2015 for
Tyrone and Silver City. These findings suggest potential localized contamination from industrial
activities, such as improper chemical disposal, spills, or leaking underground storage tanks
(USTs). According to the U.S. Environmental Protection Agency (EPA), long-term exposure
above the MCL for these compounds can increase the risk of liver damage and cancer.

In 2025, testing also revealed elevated gross beta particle activity (4.1 picocuries per liter [pCi/L])
in some entry-point samples from Tyrone and Silver City water systems. This parameter
measures total radioactivity in water, typically from the decay of potassium-40 and radium-228.
According to the Office of Environmental Health Hazard Assessment of California, prolonged
consumption of water with elevated beta activity may lead to tissue damage.

2.7 Supplementary Well Evaluation

The new well must be located within the existing Tyrone townsite. The existing townsite and
water system are shown on Figure 4. A potentiometric surface map for the area is provided as
Figure 5.

2.8 Potential Well Sites

The potential well sites were evaluated using both cost and non-cost factors as follow:

e Construction cost: Drilling and casing expenses only (excludes pumps and site development).
e Anticipated yield: A minimum yield of ~70 gpm is desired to meet current water demand.

e Infrastructure proximity: Closer to existing water system reduces pipeline costs.
Three potential well sites were considered at the following locations (Figure 6):

e Alternative 1: Adjacent to the existing water tank (lower pipeline costs)
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e Alternative 2: North Tyrone Townsite, near Turquoise Drive (higher well yields)

e Alternative 3: South Tyrone Townsite property, between Covelite Drive and Tenorite Court
(possibility of shallow water tables and furthest from other municipal wells)

2.8.1 Site Comparison

Wells will be designed to produce water either from the aquifer in the Gila Formation and/or the
underlying aquifer in Tertiary volcanic rock. Although the properties of the Gila Aquifer in the
area are known, the Tertiary volcanic aquifer extent and properties are not fully understood;
however, data have suggested that the two are hydrologically connected (Johnson et al., 2002).
Therefore, data from the New Mexico Office of the State Engineer (OSE) New Mexico Water
Rights Reporting System (NMWRRS) and published resources (Balleau, 2006; Trauger, 1972) in
or around the Tyrone area were used to inform the following analysis. Additionally, because
depth to water data in the area are sparse in the Tyrone area (more so on the western side), we
performed an inverse distance weighting interpolation using available data to estimate probable
water table elevations where information was unavailable. Additionally, for well depths recorded
before the year 2000, new water depths were estimated based on the estimated historical
drawdown of the water table determined by Balleau (2006).

2.8.1.1 Well Site Alternative 1

This location sits next to the current Tyrone water tank at ~5,873 feet above mean sea level (feet
msl). Reported depth to water in the nearest wells ranged from 40 feet bgs (NMWRRS,
measured in 1971) to around 463 feet (Balleau, measured in 2002). According to our
interpolation, the water table is at approximately 5,540 feet msl, suggesting groundwater at
approximately 333 feet bgs. We recommend that the well at this site be drilled to a minimum
depth of 600 feet bgs, which should put the bottom of the well below the water table and within
the upper Gila Group aquifer. We recommend screening the new proposed well at this location
from 420 feet bgs to at least 10 feet above the bottom of the well for a 170-foot screen interval.
It is anticipated that this well could potentially yield 10 to 100 gpm. Direct connection to
existing infrastructure requires minimal piping or system upgrades, significantly reducing tie-in
costs.

2.8.1.2 Well Site Alternative 2

This site is located in the northern part of the Tyrone townsite (coordinates 32.712845,
-108.298303), at a ground elevation of approximately 5,709 feet msl. At this location, the water
table elevation is estimated to be around 5,550 feet msl (~159 feet bgs). This site is positioned
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north of Pipe Line Draw, which could provide access to the Tertiary volcanic aquifer. It is
recommended that this well be drilled to a depth of at least 680 feet bgs, with the bottom

300 feet of the well underlying the Gila Formation. We recommend that the well be screened
from 250 feet bgs to a depth of 10 feet above the bottom of the well. This site provides access
to the potentially more productive Tertiary volcanic aquifer. Estimated yields for wells close to
the area that tap this aquifer can potentially be 100 to 200 gpm.

2.8.1.3 Well Site Alternative 3

This site is located in the southern part of the Tyrone townsite (coordinates 32.706788,
-108.303241), at a ground elevation of approximately 5,810 feet msl. This site’s water table is
among the shallowest in the area at approximately 5,645 feet msl (~165 feet bgs) based on our
interpolation and is the farthest away from other well fields near Tyrone, minimizing potential
interference from existing production wells. It is recommended that this well be drilled to a
depth of at least 500 feet bgs, which should put the bottom of the well below the water table
and within the upper Gila Group aquifer. We recommend that the well be screened from

200 feet bgs to a depth 10 feet above the bottom of the well. Nearby well data suggest that this
well could potentially yield 5 to 30 gpm. This site shallow groundwater access reduces drilling
costs but offers the lowest yield potential among the three sites. Additionally, this site is close
to a residential area and can have potential construction access challenges.

2.8.2 Comparison of Well Sites

Table 2 summarizes information about the three well sites.

Table 2. Well Site Alternatives

Total Water Table Proximity to
Recommended Depth Anticipated | Water System
Alternative Depth (feet) (feet bgs) Yield (gpm) (feet)
Alternative 1: Tank Site 600 333 10-100 0
Alternative 2: NE corner of Townsite 680 159 100-200 500
Alternative 3: South side of Townsite 500 165 5-30 250

The water system configuration is such that the source water is conveyed to the elevated
storage tank and all water flows by gravity to the customers. Alternatives 2 and 3, while
relatively close to the water distribution network, would need to pump water through the
distribution network to the tank. While this is feasible, dedicated transmission to water storage
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is preferred in water systems because (1) it provides the opportunity for chlorine contact time

for disinfection in the tank and (2) it makes it possible to control water age. Table 3 compares

the sites on selected criteria.

Table 3. Comparison of Well Sites

of Townsite

Alternative Cost Yield Pros Cons
Alternative 1: Tank Site $$ ++ Proximity to tank makes it Deeper than Site 3 due to
hydraulically compatible; elevation relative to water table
least amount of piping
Alternative 2: NE corner $$$ +++ | Best anticipated yield Either pumps to distribution or
of Townsite requires construction of
dedicated transmission main;
highest predicted cost
Alternative 3: South side $ + Lowest predicted cost due Either pumps to distribution or

to least total depth

requires construction of
dedicated transmission main;
lowest predicted yield

Any of the sites is a feasible location for the well, with relatively close proximity to the water

system and located within the townsite boundaries. Site 2 is the most promising for yield.

However, based on cost, anticipated yield, and proximity to the tank, Site 1 appears to be the

most favorable option.

2.9 Preliminary Well Design

A preliminary well design was prepared for Site 1 based on information reviewed and is shown

on Figure 7. The design is based on 600 feet total depth and 8-inch casing.

2.10 Engineer’s Opinion of Probable Cost

DBS&A prepared an engineer’s opinion of probable cost (EOPC) for the well drilling construction

(Appendix D). The estimated cost of well drilling and construction is $842,000. There will be

additional project costs to connect the well to the system. These costs include well pump

installation, extension of electric service, construction of a concrete masonry unit (CMU) building

to house the wellhead and aboveground piping assembly, and sodium hypochlorite disinfection.

The full project costs will be included in a PER addendum that DBS&A is preparing in

conjunction with this well siting study.

March 6, 2026
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Depth and style of the well may vary based on engineer or geologist.
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