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East Culpepper FlatsDWCA
Water System Preliminary Engineering Report

CHAPTER 1-GENERAL INTRODUCTION

1. GENERAL INTRODUCTION

a.

Vi.

Vii.

f

Purpose of the Report. Thisinvestigation isto evaluate the overall water system of East
Culpepper Flats Domestic Water Consumers Associ ations (East Cul pepper Flats
DWCA). Thisinvestigation will identify the population served and potential growth that
should be expected, existing facilities that are in use presently and devel op needed
replacements or expansion that may be required, resources to provide a permanent
provider to the existing system and finally estimate costs of such improvements. Many
of the improvement recommendations may be outside the realistic scope of future
implementation, but are included to provide a future gauge to the costs that could be
considered if funds are available.

Scope of the Report. Thisreport follows the requirements of USDA RUS Technical
Bulletin 1780-2, “Preliminary Engineering Reports for the Water and Waste Disposal
Program”, latest edition dated April 4, 2013, asfollows:

Project Planning — Provides description of the Project Planning Area, environmental
resources present affecting design, population trends, and community engagement.

Existing Facilities— Identifies existing facilities (wells, tanks, piping, pumps) that
comprise the overall system and condition of the facilities, the demands and supplies of
water to the customers, financia condition of the water system, and any audits that
have been performed on the municipality.

Need for Project — Evaluates the need for improvement and specifics of improvement
considering health/safety, age of the facilities, and expected future growth requirements.

Alternatives Considered — Identifies improvements for consideration to be conducted to
the facilitiesin order to improve weaknesses of the system. Such alternatives would
include comparative alternates that would perform the same improvement as well as
singular aternatives that would provide overall improvement for the system. Capital
costs would be included in the aternate considered.

Selection of an Alternative — Considers life cycle cost analysis and non-cost evaluation
of dternatesin the final selection of arecommended alternative.

Proposed Project (Recommended Alternative) — Provides specific design criteriafor the
proposed project.

Conclusions and Recommendations — Identifies conclusions and recommendations for
further action
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CHAPTER 2-PROJECT PLANNING
2. PROJECT PLANNING
a. Location. East Culpepper DWCA islocated in the north-west portion of the state of New
Mexico approximately 9 miles northeast of Aztec. The Project Planning Area covers not
only the existing infrastructure in East Cul pepper, but also includes NM 574 from Upper La
Platato Aztec where most of the work would be taking place, as seen in Figure 1.

Elevationsin the area vary from 5,623 ft. in Aztec, NM and 5,813 ft. in La Plata, NM
with the East Cul pepper Flats DWCA water tank elevation being approximately 6,300 ft.
The entire Project Planning Area consists of topographical changes that will be factored
accordingly upon design.

b. Environmental Resources Present. The East Culpepper Flats DWCA service areais
1,103.38 acresin size accessed by mainly unpaved roads. This area consists of 44 |and
owners, currently serving 9 accounts. A preliminary environmental scoping analysis was
performed for the project area by Animas Environmental Services, LLC. There are no
national battlefield sites, national historic sites or parks, wilderness areas, national scenic
trails, nationa grassands, national forests, or Native American owned lands. Nor are there
any national natural landmarks, national landmarks, national parks or monuments, or
national wildlife refuges. Based on the current National Flood Insurance map there are
wetlandsin the project area and may need further evaluation.

The Project Planning Arearunning along NM 574 is currently being preliminary
evaluated for environmental resources and impacts by Animas Environmental Services,
LLC and that report will be added accordingly once findings are received.

Per the U.S. Fish & Wildlife Services, below are alist of speciesthat are either
endangered, candidates, proposed threatened within the Project Planning Area.

Group: Name: Status:
Birds Y ellow-billed Cuckoo Proposed Threatened
Southwestern willow flycatcher Endangered
Sprague’ s pipit Candidate
Fishes Colorado pikeminow Endangered
Razorback sucker Endangered
Zuni bluehead Sucker Proposed Endangered
Flowering Mancos Milk-vetch Endangered
Plants Knowlton’s cactus Endangered
Mesa Verde cactus Threatened

Table 1: Endangered Species list, San Juan County, NM

An Environmental Information Document to describe the environmental resources and
potential impacts of this project is not under way at the present time but may be required
depending on the funding sources used for improvements. A copy of the Preliminary
Environmental Scoping Analysisfor East Culpepper Flats Drinking Water Distribution
System Improvement Project is located in the Appendix 14.
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c. Population Trends. Population for San Juan County reported in the 2010 census was
130,044 and is projected to increase to 175,678 residents in 2040. Thisis on average
between 2010 and 2040 a 1% increase in population per year. The Project Planning Area
consist of roughly properties served with roughly 9 active services. However, upon the
availability of water, it can be anticipated to increase more quickly which factoring in
increasing population thisis equivalent to the addition of roughly 1 home per year in the
Project Plan Area

San Juan County
190000

ot
.t

170000
150000
130000

110000

90000
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055

=== BBER Population === Projected Population -.99% growth  «ccec-e- Linear (BBER Population)

Table 2: San Juan County, NM Population Projection

d. Community Involvement. The East Culpepper Flats DWCA engages the community in
the project planning process via regular communication with the users. In order to
develop an understanding of the need for the project, utility operational service levels,
funding and revenue strategies are conducted in formal and informal communications
with their users.
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Figure 1: Project Planning Area
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Figure 2: Location Map
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CHAPTER 3-EXISTING FACILITIES

3. EXISTING FACILITIES
a. Utility History. The utility began as the East Cul pepper Flats Domestic Water Users

FORSG
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Association, formed in 2012, and was formed so to provide water to the Hartley Springs
Subdivision. Water is currently purchased from North Star Water Users Association and
istrucked in by East Culpepper Flats DWCA members.

The current water system is 100% metered and has 9 active connections. Thereisno
wastewater system in thisarea. Thereisonly residential water use in the Project Planning
Areawith aminimum rate of $165.82 for 6,000 gallons. These rates have been adjusted
within the last 2 years.

High rates are due to the cost of manually bringing in water, minimal user accounts, and
overall operations costs.

Utility System Map. Figure 3 provides an overview of the existing water system which
includes a storage tank and water distribution system. Figure 8 presents a photograph of the
30,000 gallon ground storage tank which providesfire uses and distribution system use. The
following assets are included within the utility itself (based on best available data and has
been estimated where appropriate) :

I. Ground Storage Tank

1. Capacity: 30,000 gallons

2. Dimensions: 16’ tall X 18 wide

3. Type Welded Steel

4. Constructed: ~14 years ago (2000)

5. Base Elevation: 6,300 feet

6. Construction Details: Water is gravity feed into the joint

digtribution and fire system from this tank.

The ground storage tank was installed in roughly 2002 and is currently being used to store
water which istrucked in from local bulk water sources. The tank sits at an elevation of
approximately 6,300 feet and is roughly .43 miles from Road 1980 near Aztec, NM.

ii. Water Lines:
1. Size. 4" & 6" indiameter
a 4" diameter: 2,320 LF
b. 6" diameter: 32,722 LF
c. Totd Length: 35,042 LF

2. Materias of construction: PV C-900

3. Theexisting water line system islimited to approximately 6.6 miles,
centered generally along Road 1350 off of NM 574 and isall 6" diameter
pipe.
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The existing waterline currently provides water service to open residents from the
existing ground storage tank. The entire system is approximately 6.6 milesin length with
the southerly extent terminating a few hundred feet North of NM 574. The East
Culpepper Flats DWCA recently acquired SAP funding to extend the distribution system
to NM 574.
iii. FireHydrants:
1. Number: 8
2. Type: 6" Fire Hydrants

Condition of Existing Facilities: The current asset management plan can be found in
the appendix for this utility. Conditions of the facilities are as follows:
I. Ground Storage Tank: Operational condition. The tank hasn’t been inspected.
Ii. Water Lines/Valves. Operational condition.
iii. Water Truck: Operational condition.
iv. FireHydrants: Good.

d. Financial Status of Existing System:

iv. Current rate schedule for East Culpepper Flats DWCA is a monthly minimum of
$53.82 flat rate with rates as follows (rates below include flat rate):
1. 0-2,000 gal/mo. : Between $53.82 and $75.82
2. 2,000 gal/mo. —4,000 gal/mo. : Between $75.82 and $119.82
3. 4,000 gal/mo. — 6,000 gal/mo. : Between $119.82 and $165.82
4. Over 6,000 gal/mo.: $165.85 and above.
These rates were gathered from the East Culpepper Flats DWCA Water Rate
Board Approved March 4, 2014 changes.
v. Annual Revenue: Tier 2 utility, East Culpepper Flats DWCA files quarterly
reports.

vi. Annual O/M Costs: Based on the financial information supplied from the “East
Culpepper Flats DWCA Profit & Loss YTD Comparison” the annual O/M cost is
$11,797.74. A more detailed breakdown of thisinformation can be found in the
appendix.

vii. Capital Improvement Plan: Connect East Culpepper Flats DWCA water
distribution system to the planned Regional Supply system. Ensure availability of
safe water meeting all public safety requirements. Provide a safe accessible work
environment and storage for water trucks, maintenance equipment, and water
testing and treatment supplies. These Capital Improvement Goals are from the
East Culpepper Flats DWCA “Infrastructure Capital Improvement Plan FY 2015-
2019.”

viii. Existing Debts: None to report.

ix. ReserveAccounts: A lineitem cost of $15.42 is added to each customer’ s water
bill until the reserve account reaches $4,000. At that point the lineitem will be
removed from their monthly bill. Thisline item along with rate changes went into
effect on the March 2014 water hill.

e. Water/Energy/Waste Audits. There has been no water/energy/waste audits conducted

FORSGR
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Figure 3: Existing system schematic
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Figure4: Ground Storage Tank
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CHAPTER 4 -NEED FOR THE PROJECT

4. NEED FOR THE PROJECT
a. Health, Sanitation, and Security. The water istested for chlorine levelsto assure
required residuals and additional is added as needed. Since water is brought in directly
from the North Star WCA, their water reports are used for quality assurance. The water is
flushed through the hydrants on a monthly basis and is tested weekly. Outside of this
there are no health, sanitation or security risks identified.

b. Aging Infrastructure. The existing water system is approx. 14 years old, no specific
eval uations have been made to determine water 10ss, storage needs, or safety concerns,
since no deficiencies in these areas have been noted.

c. Reasonable Growth. Aspresented previoudly, there islittle growth potential for the
East Culpepper Flats DWCA area specifically, however thereis potential for customer
growth within the entire Project Planning Area. There is the potential of growth
throughout the project area and into other areas of the County and community.

d. 1S0 Fire Suppression Rating Schedule. The Insurance Services Office (ISO) provides
a standard against which communities and fire departments are measured. The Public
Protection Classification (PPC) is a measurement on a1 to 10 scale of the readiness of
the firefighting capability of both the community and the fire department to protect the
community. A lower PPC rating provides the opportunity to have lower insurance rates
for residential and commercia property owners, so can be directly felt by the water
system users. The PPC uses the Fire Suppression Rating Schedule (FSRS) to determine
the PPC classification. The FSRS includes the following:

FSRS Item Per cent of Total Rating
i. Receiving and Handling Fire Alarms
1. Receipt of Alarms by telephone 2%
2. Operators Provided vs Needed 3%
3. Alarm Dispatch Circuits 5%
ii. FireDepartment
1. Pumpers 10%
2. Reserve Pumpers 1%
3. Pump Capacity 5%
4. Ladders/Service 5%
5. Reserve Ladders/Service 1%
6. Distribution of Companies— Distance from Residences 1%
7. Company personnel —located at or remote from station 15%
8. Training 9%
iii. Water Supply
1. Adequacy of Water supply — volume & number of hydrants 35%
2. Hydrants— Size, type, capacity 2%
3. Hydrants —inspection and condition 3%

Total: 100%

The rating system, based on the FSRS scores, are asfollows:
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PPC Rating FSRS Percentage
1 90% or more
80-89.99%
70-79.99%
60-69.99%
50-59.99%
40-49.99%
30-39.99%
20-29.99%
10-19.99%
0.00-9.99%

© 00 ~NO Ol WN
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The scoring can be complicated and much more detailed than can be presented in this report.
There was not a PPC rating given for East Culpepper Flats DWCA however adjacent
communities within the county’ s ratings can be seen below for comparison. For more details
and explanation of the FSRS rating system, please refer to.

This PPC rating is significant as aloca issue because an improvement in the PPC score
can lower insurance rates for al served by the system. Adjacent communities have
scores asfollows:

LaPlata 6 Aztec 5
Farmington 4
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CHAPTER 5—ALTERNATIVES CONSIDERED

5. Alternatives Considered
There are avariety of options that could be considered for improvements to the existing system.
Thus, dternates for consideration include the following:

Alternative 1: Do Nothing.

Alternative 2: Installation of a Well.

Alternative 3: Install line connecting East Culpepper Flats DWCA to North Star Water
Users Associations and Booster Pump.

Alternative 4: Install line connecting East Cul pepper Flats DWCA to Upper La Plata and
Booster Pump.

Alternative 5: Install line connecting East Cul pepper Flats DWCA to both North Star
Water Users Association and Upper La Plata and Booster Pump.

Alternative 1: Do Nothing
a. Description.
This dternative proposes to provide no permanent water infrastructure resulting in
weekly trucking of water

b. Design Criteria.
No design criteriaare required for this alternative.

c. Map.
A map is not required for this alternative.

d. Environmental Impacts.
No new environmental impacts will result from this alternative. Though any previously
exigting will still remain.

e. Land Requirements.
There are no land requirements for this alternative.

f. Potential Construction Problems.
There are no potential construction problems for this aternative.

g. Sustainability Considerations
i. Water and Energy Efficiency. There are no water/energy efficiencies for this
aternative.
ii. Green Infrastructure. There are no Green components to this aternative.
iii. Other. There are no other sustainability considerations for this alternative.

h. Cost Estimate.
There are no additional costs for this alternative due to no changes being made.
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Table3: O& M Cost Estimate - Alternate 1, Do Nothing

Alternative 1. Do Nothing

Item / Description Total Cost
Personnel (i.e. Salary, Benefits, Payroll Tax, Insurance, Training)
Administrative Costs (e.g. office supplies, printing, etc.) $243.38
Insurance $413.20
Energy Cost (Fuel and/or Electrical) $2,471.18
Short Lived Asset Maintenance/Replacement
Professional Services
Miscellaneous
Total Cost $11,797.74

i. Advantages and Disadvantages
The benefits of this dternative are:
e No project costs
e Nodebtisrequired

The disadvantages of this alternative are:

e Residentswill still be required to haul water to the storage tank for distribution.

FORSGREN
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Alternative 2

a.

Installation of a Well

Alternate Description.

This dternative is presented to consider installing awell near the existing storage tank to
provide water directly to the tank thus providing a permanent water supply to East
Culpepper Flats DWCA.

o  Waell with Well House: A new well with well house would be constructed to
provide water. The well would have to be located near the water tank to supply
water to the storage tank. The probability of the well producing sufficient water
volume with good quality is not good due to poor quality wellslocated in this
area.

Design Criteria
Design would follow NMED *Recommended Standards for Water Facilities” and
construction would follow NM APWA *“ Standard Specifications for Public Works
Construction”.

M ap.
See Figure 7 Map of Alternate 2, Installing a Well, for the schematics and layout of new
well.

Environmental I mpacts.
None other impacts than temporary construction issues during the drilling of the well and
installation of the well housing.

Land Requirements.
Private right-of-way may be needed depending on the exact |ocation of the well and
piping work that would need done to connect the well to the storage tank.

e Well & Well House: 1-2 acres site

Potential Construction Problems.
No construction problems of significance are anticipated.
e Exact location of facilities: If this aternative is chosen, the locations of the
pipelines and well will need to beidentified.
e Rock excavation: The extent of rock in the proposed areasis unknown.
e Groundwater: The depth of groundwater that will be encountered during
construction is unknown.

Sustainability Considerations

o Water and Energy Efficiency. Water and energy would be utilized efficiently
through larger diameter waterline during high flow conditions.

e GreenInfrastructure. Theinfrastructure involved in this alternative would not
exhibit ‘green’ infrastructure characteristics, although the facilities would
improve the normal and peak fire demands of the system.

e Other. None
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h. Cost Estimate.
Table 1 presents the estimated construction cost of installing a new well with an 8"
transmission line near the existing ground water storage tank for East Cul pepper Flats
DWCA. Totd Project Costs for this aternative is $553,500 including water quality testing,
construction costs and engineering costs, permit costs, and other additional resources
needed. Thisalternativeincludes5' of transmission line installation. Depending on the
amount of water flow generated from the well it can limit potential growth and usage of the
facility, thus only temporarily fixing a potential long term problem. This cost of water
service is not economically feasible and is therefore dropped from further consideration.

Table 4: Cost Estimate - Alternate 2, Installing a Well

Alternative 2: Installation of awell.

Item / Description Unit Quantity Unit Cost Total Cost
Deep Well with Pump House LS 1 $300,000 $300,000
Pipeline to Distribution System (8") LF 1000 $30 $30,000
Dispensing Station LS 1 $80,000 $80,000
Sub-Total $410,000
Professional Services (Engineering, Legal,
Permitting) 20% $82,000
Land/Easement Acquisition 10% $41,000
Contingency 5% $20,500
Total Cost $553,500
Table5: O& M Cost Estimate - Alternate 2, Installing a Well
Alternative 2: Installation of a well.
Item / Description Total Cost
Personnel (i.e. Salary, Benefits, Payroll Tax, Insurance, Training)
Administrative Costs (e.g. office supplies, printing, etc.)
Insurance
Energy Cost (Fuel and/or Electrical)
Short Lived Asset Maintenance/Replacement)
Professional Services
Miscellaneous
Total Cost
i. Advantages and Disadvantages
The benefits of this dternative are:
o Water supply isnot shared
The disadvantages of this alternative are:
o High capital cost.
16| Page
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e Probability of constructing high volume, high quality well is not likely due to
poor quality water wells in the area. Adjacent ail fields aso contribute to the
poor quality ground water. Well information was obtained from the Office of the
State Engineer, see Appendix for well information.

Qil Field Equipment adjacent to Project Area.
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Figure5: Map of Alternate 2, Installing a Well
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Alternative 3: Install line connecting East Culpepper Flats DWCA to North Star Water Users
Associations and Booster Pump

a. Alternate Description.

FORSG
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The scope of this option isto construct a shared system with North Star, who isthe
neighboring water district to the south. North Star has expressed interest in serving the
East Culpepper Flats DWCA areain the past, and may consider entering into an
agreement to share or provide water to the Association. The main components of this
alternative are discussed below:

e Construction of a pump station located near the North Star Pipeline connection.
A new pump station will be constructed to convey the water to the existing water
tank.

e Pipeline from North Star’ s line, near Aztec to tieinto the existing 6" mainline
owned by East Culpepper Flats DWCA located off of RD 1350 This pipeline will
convey water in the most direct route possible (8" pipeline is proposed,
approximately 22,757 feet long or approx. 4 miles).

o Dispensing Station: The dispensing (or bulk loading) station will be constructed
at alocation along NM 574 to provide water to the residents.

Approximately 22,757 lineal feet of 8" water mainline would be installed from the end of
North Star’ s line, near Aztec, along NM 574 to tieinto the existing 6” mainline owned by
East Culpepper Flats DWCA located off of RD 1350. The end of North Star’slineis
marked by ared fire hydrant that is south of RD 3092 and north of RD 3093. The hydrant
islocated near what appears to be aresidential driveway. The line would be installed
along the south side of NM 574 and run through state highway right-of-way for a
majority of the way with approximately a mile anticipated to beinstalled in private
easements adjacent to the highway. This route may require a state permit for 2 road
crossings aswell as 1 section of private right-of-way.

Design Criteria.

NMED “Recommended Standards for Water Supply Systems”, with construction
standards following NM APWA “Standard Specifications for Public Works
Construction”.

NMED requirements for total water storage are found in NMED * Recommended
Standards for Water Supply Systems’, Chapter 7. The minimum fire flow requirements
are, for asingle family residential condition, 500-1500 gpm for at least 2 hours.

Map.

See Figure 6 for the layout of the new transmission pipeline connecting North Star to
East Culpepper Flats DWCA aong with the booster pump station location options for
this aternative.
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d. Environmental Impacts.

There will be minimal environmental impact during the temporary construction of the

booster pump and mainline installation.

e. Land Requirements.

The location of the new mainline will be on state right-of-way which will require permits
along with approximately 1 mile of private right-of-way or easement. Additional land
may need to be purchased based on the location of the booster pump.

f. Potential Construction Problems.

Potential problems could be rock excavation, narrow right-of-way, fence restoration,
drainage features, traffic control, reseeding, and possible highway bore crossing.

g. Sustainability Considerations

i. Water and Energy Efficiency. Water and energy efficiency will include use of

energy-efficient pumps and motors in the booster pump station.

ii.  GreenInfrastructure. Theinfrastructure involved in this alternative would not
exhibit ‘green’ infrastructure characteristics, although the facilities would
improve the total water available for use and increased capacity for the overall

system.
iii. Other. None

h. Cost Estimate.

Table 2 represents the estimated construction and engineering costs for the new water
mainline from North Star Water Users Association to East Culpepper Flats DWCA
including the cost of a Booster Pump. Total Project Costsfor this alternativeis
$1,299,657 including undevel oped design details (5% contingency costs), engineering,

legal and administrative costs.

Table 6: Cost Estimate— Alternate 3, North Star & Booster Pump

Alternative 3: Install line connecting East Culpepper Flats DWCA to

North Star Water Users Association and Booster Pump

Item / Description Unit | Quantity Unit Cost Total Cost

Booster Pump Station LS 1 $200,000 $200,000
Pipeline to Distribution System (8") including fittings LF 22,757 $30 $682,710
Dispensing Station LS 1 $80,000 $80,000
Sub-Total $962,710
Professional Services (Engineering, Environmental Legal,

Permitting) 20% $192,542
Land/Easement Acquisition 10% $96,270
Contingency 5% $48,135
Total Project Cost $1,299,657
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Table7: O&M Cost Estimate — Alternate 3, North Star & Booster Pump

Alternative 3: Install line connecting East Culpepper Flats DWCA to
North Star Water Users Association and Booster Pump

Item / Description Total Cost

Personnel (i.e. Salary, Benefits, Payroll Tax, Insurance, Training)
Administrative Costs (e.g. office supplies, printing, etc.)
Insurance

Energy Cost (Fuel and/or Electrical)

Short Lived Asset Maintenance/Replacement)

Professional Services

Miscellaneous

Total Cost

i. Advantages and Disadvantages
The benefits of this alternative are:

e Transmission line connection provides a backbone system which can be
expanded at alater date.

e Ability to comply with ISO Fire Requirements.
o Nolonger need to truck water to fill tank.

The disadvantages of this alternative are:

e High capital cost.
e High rates needed to meet expenses
e Oneway water feed for customers.
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Figure 6: Map of Alternate 3, North Star & Booster Pump
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Alternate 4: Install line connecting East Culpepper Flats DWCA to Upper La Plata and Booster
Pump

a. Alternate Description.
NMED requirements for total water storage are found in NMED * Recommended
Standards for Water Supply Systems’, Chapter 7. The minimum fire flow requirements
are, for asingle family residential condition, 500-1500 gpm for at least 2 hours. The 1SO
minimum Needed Fire Flow (NFF) is calculated to be 1197 gpm. Providing thisfire flow
for 2 hours would require a storage volume of 1197 gpm x 120 minutes = 143,640
gallons, rounding to 150,000 gallons. While the current tank is only 30,000 gallonsin
size the live feed connection from Upper La Plata would be sufficient to cover the
quantity of water required for fire resistance thus negating the need for a new and/or
additional storage tank. The main components of this alternative are discussed bel ow:

e Construction of a pump station located near the Upper La Plata Pipeline
connection. A new pump station will be constructed to convey the water to the
exigting water tank.

o Pipdinefrom Upper LaPlata sline, near La Platato tieinto the existing 6”
mainline owned by East Culpepper Flats DWCA located off of RD 1350 This
pipeline will convey water in the most direct route possible (8” pipelineis
proposed, approximately 19,642 feet long or approx. 4 miles).

e Dispensing Station: The dispensing (or bulk loading) station will be constructed
at alocation along NM 574 to provide water to the residents.

Approximately 19,642 lineal feet of 8" water mainline would be installed from the end of
Upper LaPlata' sline, near La Plata, along NM 574 to tie into the existing 6” mainline
owned by East Culpepper Flats DWCA located off of RD 1350. The end of Upper La
Plata’ slineis marked by ayellow fire hydrant near the residence of 191 New Mexico
574, LaPlata, NM 87418. This East most extent of the Upper La Plata distribution
system terminates near the driveway entrance on the south side of the road. The proposed
new transmission pipeline would be installed on the south side of NM 574 and run within
state right-of-way approximately 4 milesto CR 1350 where it will then end on San Juan
County right-of-way. This route may require a state permit for 2 road crossings.

To be ableto provide sufficient pressure at the end of transmission pipeline and to
account for changes in elevation a booster pump is required. The pump can potentially be
installed in two locations. Either “Option A” or “Option C” from Figure 9.

b. Design Criteria.
Design criteriawould follow NMED “Recommended Standards for Water Supply
Systems”, with construction standards following NM APWA * Standard Specifications
for Public Works Construction”.
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c. Map.

See Figure 9 for the layout of the new mainline feed connecting Upper La Platato East
Culpepper Flats DWCA aong with the pump station location options for this aternative.

d. Environmental Impacts.

There will be minimal to no environmenta impact during the temporary construction of
the booster pump and mainline installation.

e. Land Requirements.

The location of the new mainline will be on state right-of-way which will require permits.
Additional land may need to be purchased based on the location of the booster pump.

f. Potential Construction Problems.

Potential problems could be rock excavation, narrow right-of-way, fence restoration,

drainage features, and traffic control.

g. Sustainability Considerations

i.  Water and Energy Efficiency. The disinfection system chosen would include
water and energy efficiencies where applicable.
ii. GreenInfrastructure. Thedisinfection system chosen for this alternative
would not exhibit ‘green’ infrastructure characteristics, although the system
would provide safe water for consumption.

il. Other. None.

h. Cost Estimate.

Table 3 represents the estimated construction and engineering costs for the new water
mainline from Upper La Platato East Culpepper Flats DWCA including the cost of a
Booster Pump. Tota Project Costs for this aternative is $1,107,112 including

undevel oped design details (5% contingency costs), engineering, legal and administrative

Costs.

Table 8: Cost Estimate— Alternate 4, Upper La Plata & Booster Pump

Alternative 4: Install line connecting East Culpepper to Upper La Plata and Booster Pump

Item / Description Unit | Quantity Unit Cost Total Cost

Booster Pump Station LS 1 $200,000 $200,000
Dispensing Station LS 1 $80,000 $80,000
Pipeline to Distribution System (8") including fittings LF 19,642 $30 $589,260
Sub-Total $869,260
Professional Services (Engineering, Environmental Legal,

Permitting) 20% $117,852
Land/Easement Acquisition 10% $80,000
Contingency 5% $40,000
Total Project Cost $1,107,112
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Table9: O&M Cost Estimate — Alternate 4, Upper La Plata & Booster Pump

Alternative 4: Install line connecting East Culpepper to Upper La Plata and Booster Pump

Item / Description Total Cost

Personnel (i.e. Salary, Benefits, Payroll Tax, Insurance, Training)
Administrative Costs (e.g. office supplies, printing, etc.)
Insurance

Energy Cost (Fuel and/or Electrical)

Short Lived Asset Maintenance/Replacement)

Professional Services

Miscellaneous

Total Cost

i. Advantages and Disadvantages
The benefits of this alternative are:

e Transmission line connection provides a backbone system which can be
expanded at alater date.

o Ability to comply with 1SO Fire Requirements.
o Nolonger need to truck water to fill tank.

The disadvantages of this alternative are:

e High capital cost.
e High rates needed to meet expenses
e Oneway water feed for customers.
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Figure7: Map of Alternate 4, Upper La Plata & Booster Pump
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Alternate 5: Install line connecting East Culpepper Flats DWCA to both North Star Water
Users Association and Upper La Plata and Booster Pump

a. Description.
NMED requirements for total water storage are found in NMED * Recommended
Standards for Water Supply Systems’, Chapter 7. The minimum fire flow requirements
are, for asingle family residential condition, 500-1500 gpm for at least 2 hours. The 1SO
minimum Needed Fire Flow (NFF) is calculated to be 1197 gpm. Providing thisfire flow
for 2 hours would require a storage volume of 1197 gpm x 120 minutes = 143,640
gallons, rounding to 150,000 gallons. While the current tank is only 30,000 gallonsin
size the live feed connection from both North Star and Upper LaPlataasa
regionalization will be sufficient to cover the quantity of water required for fire
regulation, thus negating the need for a new and/or additional storage tank. The main
components of this alternative are discussed below:

e Construction of a pump station located near either the North Star Pipeline
connection or Upper La Plata pipeline connection. A new pump station will be
constructed to convey the water to the existing water tank.

e Pipeline from North Star’ s line, near Aztec connecting to Upper La Plata’ s end of
linetotie into the existing 6” mainline owned by East Culpepper Flats DWCA
located off of RD 1350 This pipeline will convey water in the most direct route
possible (8" pipelineis proposed, approximately 43,394 feet long or approx. 8
miles).

e Dispensing Station: The dispensing (or bulk loading) station will be constructed
at alocation along NM 574 to provide water to the residents.

Approximately 42,394 lineal feet of 8" water mainline would be installed from the end of
North Star’ s and Upper LaPlata’s, near Aztec and La Plata, along NM 574 to tieinto the
exigting 6” mainline owned by East Cul pepper Flats DWCA located off of RD 1350 to
form regionalization between North Star, Upper La Plata and East Cul pepper Flats
DWCA. Theline will beinstalled on the south side of NM 574 and run through state
right-of-way for a majority of the way with roughly amile in private easements, near the
North Star end of line, that will need obtained until the two lines will be tied together
with aninline T onto CR 1350 where it will then end on San Juan County right-of-way.
Thisroute will require a state permit for 3 road crossings and private right-of-way for
approximately one mile.

To be able to provide sufficient pressure at the end of transmission line and to account for
changesin elevation a booster pump will need to beinstalled. The pump can potentialy
be installed in two locations. Either “Option A”, “Option B” or “Option C” from Figure
8.

b. Design Criteria.
Design criteriawould follow NMED “Recommended Standards for Water Supply
Systems”, with construction standards following NM APWA * Standard Specifications
for Public Works Construction”.
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c. Map.
See Figure 10 for the layout of the new mainline feed connecting North Star and Upper
LaPlatato East Culpepper Flats DWCA aong with the booster pump station location
optionsfor this alternative.

d. Environmental Impacts.
There will be minimal to no environmenta impact during the temporary construction of
the booster pump and mainline installation.

e. Land Requirements.
The location of the new mainline will be on state right-of-way which will require permits
along with approximately 1 mile of private right-of-way or easement. Additional land
may need to be purchased based on the location of the booster pump.

f. Potential Construction Problems.
Potential problems could be rock excavation, narrow right-of-way, fence restoration,
drainage features, and traffic control.

NM 574 — Highway and Right-of-Way Area
g. Sustainability Considerations
i. Water and Energy Efficiency. The disinfection system chosen would include
water and energy efficiencies where applicable.

ii. Green Infrastructure. Theinfrastructureinvolved in this alternative would not
exhibit ‘green’ infrastructure characteristics, although the facilities would
improve the normal and peak fire demands of the system.

iii. Other. None

h. Cost Estimate.
Table 4 represents the estimated construction and engineering costs for the new water
mainline from both North Star and Upper La Platato East Culpepper DWCA including
the cost of a Booster Pump. Total Project Costs for this aternative is $2,201,957
including undevel oped design details (5% contingency costs), engineering, legal and
administrative costs.

FORSGREN 8| Page

C/.{dér-'-fc':{(fé e



Table 10: Cost Estimate— Alternate 5, North Star, Upper La Plata & Booster Pump

Alternative 5: Install line Connecting East Culpepper Flats DWCA to both
North Star Water Users Associates & Upper La Plata and Booster Pump

Item / Description Unit | Quantity Unit Cost Total Cost

Booster Pump Station LS 1 $300,000 $300,000
Dispensing Station LS 1 $80,000 $80,000
Completed Pipeline to Distribution System (8") including LF 42,394 $30 $1,271,820
fittings

Sub-Total $1,651,820
Professional Services (Engineering, Environmental Legal,

Permitting) 20% $314,364
Land/Easement Acquisition 10% $157,182
Contingency 5% $78,591
Total Project Cost $2,201,957

Table 11: O&M Cost Estimate — Alternate 5, North Star, Upper La Plata & Booster Pump

Alternative 5: Install line Connecting East Culpepper Flats DWCA to both
North Star Water Users Associates & Upper La Plata and Booster Pump

Item / Description Total Cost
Personnel (i.e. Salary, Benefits, Payroll Tax, Insurance, Training)
Administrative Costs (e.g. office supplies, printing, etc.)
Insurance
Energy Cost (Fuel and/or Electrical)
Short Lived Asset Maintenance/Replacement)
Professional Services
Miscellaneous
Total Cost
i. Advantages and Disadvantages
The benefits of this aternative are:

e Transmission line connection provides a backbone system.

e Ability to comply with 1SO Fire Requirements.

o Nolonger need to truck water to fill tank.

e Regionalization for the area and two way water feed.

The disadvantages of this alternative are:

e High capital cost.

e High rates needed to meet expenses

e Oneway water feed for customers.
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Figure8: Map of Alternate 5, North Star, Upper LaPlata & Booster Pump
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CHAPTER 6 -SELECTION OF ALTERNATIVE

6. Selection of Alternative

a. LifeCycleCost Analysis. Each of the alternatives studied are not comparative and
therefore direct life cycle cost comparisons have limited value. However, evaluation of
thetotal costs (capital and operation/maintenance) does provide valuable information as
to the comparative costs of each adternative. Table 7 presents these life cycle costs for
each dternative evaluated. This uses a CRF factor of 0.6116 for a 2% return over 20 year

period.

Alternative 1: Do Nothing.

Alternative 2: Installation of a Well.
Alternative 3: Install line connecting East Cul pepper Flats DWCA to North Star Water

Users Associations and Booster Pump.

Alternative 4: Install line connecting East Cul pepper Flats DWCA to Upper La Plata and

Booster Pump.

Alternative 5: Install line connecting East Cul pepper Flats DWCA to both North Star

Water Users Association and Upper La Plata and Booster Pump.

Table 12
Life Cycle Project Costs
Item Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5
Capital Cost $0 $545,000 | $1,299,657 | $1,107,112 | $2,278,000
Annual Debt Service (80% Grant 20% L oan) $0 $9,083 $21,660 $18,451 $37,966
Annual Operating Budget $4,400 | $11,283 $23,660 $20,451 $40,218
Monthly Residential Rate (Based on 6,000 gallons) $400 $250 $366 $336 $517

b. Non-Monetary Factors. Similarly, non-monetary factors of each alternative are not
necessarily directly comparable. Non-cost factors would include the following potential

issues for consideration:

i. Sustainability Considerations. Such sustainability considerations would

include issues that might provide sustainability including energy conservation,
reuse, and other ‘green’ concepts, as well as a second source of water.
ii. Operator Training Requirements. Factors related to operator training would
identify more complicated facilities of one alternative over the other that would
be more difficult to train for in operation or maintenance. Although
regionalization would allow alarger pool of certified operators.
i. Water Source. Thewater quality, quantity, and long-term reliability, aswell as

second source.

ii. Reduction of Greenhouse Emissions. If one aternative has an increased or decreased
reduction of greenhouse emissions, the factors would be identified for thisissue.
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iii. Expandability

Expandability refers to how conductive the specific system is to future expansion to serve more
customers. Planned expansion allows a community time to save for expenses associated with
growth, typicaly paying for expansion through some form of an impact fee.

The analysis below is considering the non-monetary factors identified above.
Quantification of these non-monetary factorsisthat avalue of 1isless desirable than a5,
thus the higher score indicates a more favorable non-monetary factor for the particular

aternative.

Factor Alternate2  Alternate 3 Alternate4  Alternate 5
Alternative Costs 3 2 2 1
Sustainability Considerations 1 3 3 4
Operator Training Requirements 1 2 3
Water Source 1 4 4 5
Reduction of Greenhouse Emissions 4 4 4 4
Expandability 1 3 3 4

Totals 11 18 18.0 21

From this analysis above, out of a possible 30 points, Alternate 5 scored the highest.
Although the overall cost and the extremely high rates would make this alternative not
feasible without a cost sharing venture with the North Star and or La Plata Water
departments. Whilethe Alternate 5 isidentified as the best water service solution for the
areg, it islargely comprised of Alternative 3 and 4 combined. Thisis anatural phased
approach and reduces initial capital cost, showing a more affordable approach to ultimate
regionalization while addressing the water district’simmediate needs.
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CHAPTER 7—-PROPOSED PROJECT

7. Proposed Project (Recommended Alter natives)
a. Préiminary Project Design.
After consideration of the alternatives, it is recommended that the proposed project,
Installation of water transmission line with connection to North Star and Upper La Plata,
be a phased approach with connection to North Star Water Utility as Phase 1 and Upper
LaPlata Water as Phase 2.
iv. Water Supply. By purchasing water from North Star Water Utility and La Plata
Mutual Domestic Water Association the East Cul pepper Flats DWCA would
insure the water quality meets all drinking water standards.
v. Pumping Stations. The booster pump station should be an above-ground
vertical turbine pre-assembled skid mounted package unit including all of
its hydrostatic, flow, instrument and electrical components sized for a
demand less than 1500 gpm.
vi. Distribution Layout. The 8" transmission water line will be installed within the
NM 574 right of way.

b. Project Schedule. Project scheduleisdictated by the funds obtained for construction.
Actua dates would be affected with schedule of funding availability.

e Enter into a cooperative agreement with North Star Water Users Association: January
2015
Secure Funding: July 2015

o Design Water System Improvements. July 2015-December 2015
Construct Water Transmission Line: March 2016

c. Permit Requirements. Asidentified in the Preliminary Environmental Scoping
Analysis, the following permits may be required:
o New Mexico Department of Transportation right-of-way and road crossings,
o U.S Department of the Interior Bureau of Land Management managed lands;
e U.S Army Corps of Engineersand NMED Surface Water Quality Bureau,
o U.S Environmental Protection Agency National Pollutant Elimination System
Construction General Permit;

d. Sustainability Considerations
i. Water and Energy Efficiency. Water and energy efficiency will be redized
with high efficiency motors and pumps. Lower friction of the larger pipelines
will reduce the electricity requirements of the pumps.
ii. Green Infrastructure. Construction procedureswill require that soil and water
conservation measures be taken during construction in order to reduce erosion.
iii. Other. None.

e. Total Project Cost Estimate (Engineer’s Opinion of Probable Cost). Total project cost
for the project cost are asfollows,
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Table 13
Total Project Costs

Item / Description Unit | Quantity Unit Cost Total Cost

Booster Pump Station LS 1 $300,000 $300,000
Dispensing Station LS 1 $80,000 $80,000
Completed Pipeline to Distribution System (8") including LF 42,394 $30 $1,271,820
fittings

Sub-Total $1,651,820
NMGRT 7.8125% $129,048
Total Project Cost $1,780,868
Professional Services (Engineering, Environmental Legal,

Permitting) 20% $314,364
Land/Easement Acquisition 10% $157,182
Contingency 5% $78,591
Total Project Cost $2,331,005

f.  Annual Operating Budget
i. Income. At the present time, the East Culpepper Flats DWCA operations funds

have no debt on the water system. Generally any significant capital
improvements made to the system will require the project to be bonded and
repaid out of the income generated by the water rates. It isunlikely that 100%
grant funding will be obtained for this work given the funding climate and
limited number of customers benefiting from the project initialy. The scenario
presented is based upon the most logical approach that may be available to the
East Culpepper Flats DWCA with a co-venture and partial funding by state
legidlative funds or State Drinking Water Funds or other grants.

The addition of abulk water dispensing station would allow for additional
income by allowing East Culpepper Flats DWCA to sell water to individuals that
live in surrounding areas that are currently hauling water.

ii. Annual O&M Costs. Incremental additional O&M costs for these
improvements would likely be zero. While dual booster pumps and the addition
of a standby generator may add to the equipment provided, such increase would
be balanced by the elimination of older infrastructure removed from the system.
There is no additional operations related to the larger piping.

iii. Debt Repayments. At thistime, the amount of debt that would beincurred is
not actually known. However, an estimate of the type of debt structure would

likely follow the following:

Total Capital Project Cost  Construction, land, engineering, legal, admin$ 2,331,005

Drinking Water Grant Assume 80% grant $1,864,804
L egidlative Appropriation Requirements $ 466,201
34|Page
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CHAPTER 8 —-CONCLUSIONS AND RECOMMENDATIONS

8. Conclusons and Recommendations

a. Conclusions
Based on the anaysis of this report, Forsgren Associates concludes that even with the
logical phased approaches of Alternate 5 with construction of the pipeline from North
Star System as Phase 1 and construction of the pipeline from La Plata Mutual Domestic
Water Association water system as Phase 2 it does not appear financially feasible due to
theinitial capital costs. In order to proceed with this project the East Cul pepper Hats
DWCA would need to secure 100% subsidized funding, which is unlikely, unlessthereis
participation by the larger existing water associations, North Star Mutual Domestic Water
Association to the La Plata Mutual Domestic Water Association that would benefit from
regionalizing these water systems.

A transmission line connecting North Star Mutual Domestic Water Associationtothe La
Plata Mutual Domestic Water Association creates a regionalized approach to water
source supply for each existing system and addresses the immediate need of a sustainable
supply of drinking water to the East Culpepper Flats DWCA. While this benefits the East
Culpepper Flats DWCA water users, it also provides substantial benefit for the existing
larger water systems.

b. Recommendations
It is the recommendation of this report that the East Culpepper Flats DWCA select
Alternate 5, transmission pipeline to the North Star System as the selected aternative for
implementation as Phase 1 of the complete project.
The following items are recommended in order to begin final design of the project.

e Pursue a cooperative agreement with North Star Mutual Domestic Water Association
and La Plata Mutual Domestic Water Association.

e Pursue funding strategiesin conjunction with North Star Mutual Domestic Water,
Upper La Plata Water System, and the County.

o Develop astrategy for regionalization of this areato alow funding and construction
of the selected projectsto be affordable and acceptable to the East Cul pepper Flats
DWCA.

c. Project Schedule
The basic scheduleislisted bel ow:

e Enter into a cooperative agreement with North Star Water Users Association: January
2015

e Secure Funding: July 2015

o Design Water System Improvements: July 2015-December 2015

e Construct Water Transmission Line: March 2016
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