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1 PROJECT PLANNING 

1.1 Overview  

The City of Truth or Consequences (T or C) is in need of replacements to the water distribution 

system due to deterioration. Approximately 57% of the existing system is over 50-years old and 

has high system pressures with transient events that have led to extensive line breakages, which 

make operation and maintenance continuous and costly. Although the City has multiple wells, 

they are unable to move water between zones when a break or booster station failure occurs, 

creating a lack of system redundancy. The Preliminary Engineering Report (PER) inv estigates 

the viability of twelve  water system alternatives to meet the demands of  current and future 

water  needs , within the area defined in  Figure 7 by increasing the water supply 

redundancy,  control ling  the water pressure  problem s, and addressing the aging water  

distribution system . 

The City’s water system has six supply wells all located at the southwest end of the system. The 

system also has two booster stations, one designated as the “Cook St.” booster station, and the 

other designated as the “Morgan St.” booster station. Water coming out from the south part of the 

city is stored and boosted from the “Cook St.” Facility to the “Morgan St” Facility, a second boost 

from “Morgan St.” Facility to the Upper tanks on Cemetery Road is needed to feed the entire water 

system. Based on the existing water system design, there is a current lack of redundancy of water 

supply for the northern area; given the case of either the Cook St. booster station or Morgan St. 

booster station fails. No treatment of the water is done beyond chlorine disinfection, as it is not 

necessary for these wells.  The City’s distribution system is in poor condition, including water 

meters and fire hydrants that are need of immediate replacement . The city also operates a small 

water system at the airport which was recently acquired by the City which they haven't previously 

been responsible for its O&M. The airport system is not chlorinated, pressure tanks are not 

functioning, and historical buildings are in need of drastic repair; along with the well head not 

being properly protected.   

This report was prepared in accordance with the requirements of USDA Rural Utilities Service 

Bulletin 1780-2, “Preliminary Engineering Reports for the Water and Waste Disposal Program” 

(4/4/13).  The report addresses the City of T or C water distribution system. 
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1.2 Location 

The City of Truth or Consequences (T or C), shown in Figure 1 is in Sierra County in the 

southwestern part of New Mexico (NM), about 75 miles northwest of Las Cruces.  T or C is the 

center of governmental and commercial activity in Sierra County. T or C is located at Latitude 

33⁰8’1” N and Longitude 107⁰15’10” W. The City is at an elevation of 4,242 feet above mean sea 

level. The most populated nearby NM cities include Las Cruces (75 miles to the southeast) and 

Socorro (75 miles to the northeast).         

The Village of Williamsburg neighbors to the Westside of T or C, and the City of T or C’s water 

system serves the Village of Williamsburg.  The southern developed portion of T or C contains 

the entirety of the existing water system. Most of the northern portion of the T or C system 

included within the City Limits was recently acquired through annexation in 2003 and 2008. 

Additionally, the existing Municipal Airport Water System located near Truth or Consequences, 

was added under jurisdiction of the T or C Water Utility in 2018. 

 

Figure 1: Vicinity Map  
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2 EXISTING CONDITIONS SUMMARY 

2.1 Environmental Resources Present 

An Environmental Report has not been prepared for this project. An Environmental Report will be 

completed at a future date contingent upon the specific funding agency requirements for the final 

project scope, and selected final project alternative.  This section of the Preliminary Engineering 

Report (PER) presents the required assessments of the “environmental resources present” in the 

study area.  Important land resources surrounding and within the City include National Forest 

Land, Farmland, Stream crossings, and Cultural Resources. As the water system is already 

existing, no impact on any of the aforementioned environmental resources is present. Important 

water resources within the City’s existing service area include floodplain associated with the Rio 

Grande.  Below is a brief summary of the environmental resources present.  

2.1.1 Farmland 

According to the United States Department of Agriculture (USDA) Natural Resources 

Conservation Service (NRCS) Soil Resource Report (Appendix 1), approximately 69% of the soil 

composition within the City and surrounding area is classified as “Not Prime Farmland” and 26% 

is classified as “Farmland of Statewide Importance”. Although only 26% of soils in the area are 

considered favorable for farming purposes, the proposed improvements are focused within 

already developed areas replacing existing infrastructure. Therefore, no impacts to farmland are 

anticipated by the proposed improvements.  See Exhibit 101 in Appendix  1 for the USGS land 

cover map. 

2.1.2 Forest Land 

The City of Truth or Consequences is located more than 10 miles away from any forest lands, 

with the Cibola National Forrest being the closest roughly 20 miles north-west of the project.  On 

the opposite side about a mile east, sits the Elephant Butte Reservoir State Park, directly south, 

adjacent to Williamsburg, is the Caballo Lake State Park. These lands are not directly impacted 

by the recommended improvements to the project area. Any other monuments or forests are 

greater than 20 miles away in any direction. See Exhibit 103 in Appendix 1  for the US forest 

service map. 

2.1.3 Historic and Cultural Resources 

Few historic sites were identified within or near the project area as listed in the New Mexico 

Historic Preservation Division (NMHPD) as shown on Exhibit 104. Direct impacts to historic built 

environment resources are not anticipated if low vibratory equipment is used near eligible or listed 
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properties. Visual impacts are not anticipated due to the nature of the project being subsurface. 

Several archeological sites have been identified outside and adjacent to the project area, LA 

1119, LA 49016, LA49030, LA50548, LA517, Chambers Canyon Site (LA 49028), Horse Island 

Site (LA48996), Kettle Top Butte Site (LA48995), Longbottom Canyon Site (LA49033), Monticello 

Point Archeological District, Palomas Narrows North (LA38755), and Palomas Narrows South 

(LA49007).  These archeological sites are not available in the state database and further research 

is recommended, which may include a site update. The proposed improvements recommended 

by this PER will take place within previously disturbed areas and existing public rights-of-way and 

will have no effect on these properties.   

2.1.4 Range Land 

According to USGS, there are public lands in the T or C area used for ranching, grazing, mining, 

hunting, and fishing. The land use for this project in Truth or Consequences is residential, 

therefore there will be no negative impacts to any rangeland from recommended improvements 

to the project area. See Exhibit s (101-102) in Appendix 1  for the USGS land cover map.  

2.1.5 Wetlands and Flood Plains 

According to the Federal Emergency Management Agency’s (FEMA) National Flood Hazard 

Layer (NFHL), significant areas of Truth or Consequences are within Zone A and AE (Appendix 

1- Exhibit s 105 -106). Zone A is designated as an area with a 1% annual chance of flooding and 

a 26% chance of flooding over the life of a 30-year mortgage. This is due to the Rio Grande 

flowing through the southern and eastern end of the City. Erosion and sediment control plans will 

be set strictly in place to prevent construction activities from affecting the nearby Rio Grande. 

2.1.6 Endangered Species 

The ecological findings derived by the Biota Information System of New Mexico (BISON-M), 

provide a list of possible endangered and threatened species present in Sierra County. This list 

consists of 25 species, (See Appendix 1). According the U.S. Fish and Wildlife IPaC Resource 

list, the area of disturbance for any proposed construction for the City of Truth or Consequences 

does not contain any critical habitats. As the water system is already existing in developed areas, 

no impact is anticipated on any of these species or areas listed. Both lists are included in 

Appendix 1. 
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2.1.7 Other Resources 

Other than floodplains and wetlands as previously discussed there are no other known water 

resources, such as Sole Source Aquifers or Well Head Protection areas present within the project 

planning area. 

2.2 Impact on Surrounding Areas 

2.2.1 Air Quality 

Construction phase services would have a minor, temporary impact on local air quality. This would 

be mostly attributable to fugitive particulate matter (PM2.5, PM10) emissions resulting from the 

following activities: 

• Construction and excavation activities such as grading and trenching. 

• Dust track-out onto existing paved roads from construction areas. 

• Processing and/or stockpiling of materials on-site prior to their use in the construction 

process. 

During permanent operations, no anticipated source of significant air emissions would result.  Due 

to the nature of the project, and since there are no new permanent stationary points of air 

emissions associated with the planned project activities, adverse air quality is not anticipated for 

the proposed improvements described herein. Emissions from project construction are 

anticipated to be minimal and would not jeopardize ambient air quality standards for any of the 

criteria pollutants.  In addition, due to the topography and distance from the project site to the City 

Proper, the prevailing wind directions, and the minimal air emissions anticipated, there are no air 

impacts anticipated to adjacent property land receptors. Mitigation of construction phase 

particulate emissions is proposed below. 

• Standard management practices for dust abatement is recommended to include water 

spray and/or moisture addition within proposed grading and/or trenching areas, periodic 

watering of stockpiles, moisture addition for aggregate processing equipment, and control 

of vehicle track out of dust and/or mud from non-paved onto paved areas. 

• Alternatively, periodic sweeping and/or washing of areas subject to track out can be 

implemented. In addition, transport trucks carrying import or export soils and/or 

construction debris materials should be covered with a tarp. 
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2.2.2 Noise 

Noise levels during construction will be intermittent and the result of construction equipment. To 

mitigate effects of noise levels, construction will take place during normal daytime hours. Once 

construction is completed, no additional noise levels are anticipated.  If required, appropriate 

sound attenuation will be recommended to mitigate noise levels.  Noise levels from proposed 

alternatives are expected to remain at current levels.   

2.3 Population Trends   

Table 1 below provides the 1970 thru 2010 US Census data for the City of Truth or Consequences 

as well as Sierra County. 2016 and 2018 data for both County and City are taken from annual 

population estimates also provided by the US Census due to census 2020 is in current 

development. Figure 2 is a graphic representation of Table 1 with projected populations from 

2011 thru 2018. 

Table 1: Population Data  
 

Year of 
Census  T or C 1 Sierra 

County 1 
1970 6,221  9,912  

1980 5,219  8,454  

1990 4,656  7,189  

2000 7,289  13,270  

2010 6,942  12,030  

2016 6,444  11,191  

2018 6,278  10,968  

 
1 

Source: U.S .Census. 

 

Figure 2 Population Data T or C and Sierra County  
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According to the US Census, the population of T or C grew from 6,221 people in the year 1970 to 

7,289 people in the year 2000.  Over this 30-year period, T or C’s annual percent growth rate was 

approximately 0.33%.  Growth experienced during this period can be attributed primarily to a large 

number of retirees that moved to the area. The 2010 Census originally reported the population of 

T or C as 7,289 but was revised in September 2010 to report the July 1, 2009 population as 6,942. 

For both T or C and Williamsburg, The decline in the recorded population during the decade can 

most likely be attributed to several factors: 1) Overall negative economic state of the nation in the 

second half of the decade, 2) downturn in the local economy caused by drought conditions in 

recent years and a related decrease in recreational tourist opportunities, and 3) the demographics 

of the two communities, where almost 30% of the population over 65 years of age.    

The potential overall growth of Sierra County and its impact on the Project Planning Area also 

needs to be considered. As of July 1, 2010, the communities of T or C, Williamsburg, and Elephant 

Butte, which is located less than a mile northeast of T or C, made up 70% of the Sierra County 

population.  It is reasonable to assume that the future growth rate of the communities in the Project 

Planning Area will be similar to the overall projected growth rate of Sierra County.  The projected 

populations and growth rates of Sierra County for the years of 2010 to 2040 as determined by the 

Bureau of Business and Economic Research (BBER), are contained below in Table 2. 

Table 2: Projected Population of Sierra County (BBER)  
  

Year *2010 *2015 2020 2030 2040 
Population  11,988 12,020 12,048 12,218 12,737 

  

 

Figure 3Figure 4 
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Figure 5: Projected Population of Sierra County (BBER ) 

Table 3: Projected Population of Sierra County  and New Mexico  (BBER) 
Table 4Table 5 

Geographic Area  
2005-
2010 

2010-
2015 

2015-
2020 

2020-
2025 

2025-
2030 

2030-
2040 

New Mexico  1.87 1.72 1.5 1.28 1.13 1.04 

Sierra County  0.17 0.27 0.23 1.00 0.39 4.07 

 

As Table 1, Table 2, and Figure 5 indicate, the more recent projections on population growth 

from 2010 for the communities in the Project Planning Area are less aggressive than the 

projections from just a few years earlier. As shown in Table 3, the highest projected annual growth 

rate for Sierra County, over the next 25 years, is 4.07 %, occurring from 2030-2040. T or C itself 

experienced 1.61% average annual growth in the 1990s, an annual growth rate more than 2.5 

times greater than what is currently projected for Sierra County and is similar to what is currently 

projected For the State of New Mexico as a whole.  Evidently, there is a wide range of population 

projections that have been made over the last ten years for Sierra County and the T or C area. 

Taking into account the available population data from both the US Census Bureau, and BBER, 

there is no consensus on the projected future population trends for Truth or Consequences. While 

the discussion is included on both bureau's projections herein for documentation purposes, we 

anticipate that the population growth over the project planning period will remain stagnant with 

minimal change. It is also recognized that the alternatives considered herein are driven by the 

condition of the existing infrastructure and fire flow demands, not increased demand due to 

population growth.   

2.4 Community Engagement 

The City of T or C has an established community involvement process built into the basic workings 

of the overall City management. City infrastructure issues, including those of the Water System, 

are routinely discussed in two public forums, the Public Utility Advisory Board (PUAB) Meetings 

and the City Commission Meetings. The PUAB Meetings occur once a month and the City 

Commission Meetings occur twice a month. The City will give public notice and hold a public 

meeting to inform the citizens about the project in accordance with the requirements of RD 

Instruction 1780. 
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3  EXISTING FACILITIES 

3.1 Water System Overview & History 

The distribution pipe network of the existing City’s water system has components that date back 

to at least the 1930s, as evidenced by Work Projects Administration (WPA) emblems associated 

with waterline infrastructure around the City. The components of the distribution system were put 

in incrementally from the 1930s through the 2000s as the City expanded. Overall, many of the 

components that make up the Water System are old (more than 50 years in age), specifically the 

waterline pipes of the distribution system and several of the groundwater supply wells and their 

associated pumping systems. The current system is fed by several wells located in the southwest 

portion of the City. The wells are used to fill the Cook Street storage tank. From the Cooks Street 

storage tank, and by using its booster station, water is pumped into Morgan Street storage tank. 

The Morgan Street booster pump station, then pumps the water into the upper tanks located at 

Cemetery Road to feed the City’s water distribution system. (See Figure 6) 

In addition to the current pipe network system, in 2018 the City added the Municipal Airport water 

system, which dates back to at least the 1930’s. The components of the system were located 

within buildings that have historical importance and must be preserved from any damage. The 

system is currently fed by a well located near the historical buildings. The distribution components 

at the airport are beyond their useful life and in need for replacement. (See Exhibit 109  in 

Appendix 6 ) 

The following summarizes the history and condition of the Water System components by 

category. 
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Figure 6:Existing System Layout  
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3.2 Condition 

The City of T or C’s Public Water System ID is NM 3514327.  Figure 7 for system layout 

The city of T or C’s Municipal Airport Water System ID is NM 3501427. Figure 8 for system 

location  

“The Asset Management Plan City of Truth or Consequences” for the existing water system was 

prepared by Smith Engineering in 2014, revised (2017). Created an inventory of all the water 

system components with details on capacity, material, age, etc. and assessed the condition of 

the components based on age (remaining useful life), field investigations, and operator interviews, 

and water usage.  

The Municipal Airport water system was recently activated as a public water system, its inventory 

of all water system components with details on material, capacity and condition were assessed  

as part of the PER and per sanitary survey report (See Appendix  3) by field investigations, 

operator interviews, and site visits. The following report section summarizes the condition, 

capacity/adequacy, and prioritizes replacement of the water system components, organized by 

component category. 
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Figure 7: City Overview  Layout  
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Figure 8: City Overview Layout W/ Airport  
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3.2.1 Distribution: 

The existing water distribution type consists of waterline pipes, valves, Pressure Reducing Valves 

(PRV’s), hydrants, Air Release Valve (ARV), and meters. Most of the overall water system 

components within the distribution system vary greatly in condition, primarily as a function of age 

and material.  Many of the distribution system waterlines are considered to be beyond their 

expected useful life due to age and are considered to be in poor condition. As a result, these old 

waterlines are leaking significant amounts of water, increasing the overall operation and 

maintenance cost, as well as decrease the overall energy efficiency of the system due to the 

need for more pumping.  

The Water System GIS Inventory database contains records related to the distribution system. 

Currently, the distribution system provides water to a service area greater than five square miles, 

including 3,538water meters thorough the City.  The City’s Asset Management Plan shows that 

239,046 linear feet (45.3 miles) of pipeline (approximately 57% of the system) consist of Asbestos 

Cement (AC), Cast Iron (CI) and Ductile Iron (DI) pipe.  

The oldest pipe in the system is asbestos cement (AC) installed primary in the 1930s and again 

in the 1960s, representing approximately 28% of the distribution system.  About 9% of the system 

is cast iron pipe (CI) that was installed primary in the 1940s and again in the 1970’s, which causes 

discoloration of the water system in certain areas of the City. Discoloration is not aesthetically 

pleasing to customers. 60% of waterline pipe is made of PVC, either schedule 40 or C900, 

installed throughout the 1970s to the 2000s. The schedule 40, which is a thin wall pipe, is 

susceptible to breakage under pressure surges that are prevalent in the water system. 

Approximately 47% of the waterlines in the City are older than 50 years old, 59 % of the system 

is older than 40 years old and almost 77% of the City’s waterline system is older than 30 years 

old. Figure 9 shows the existing pipe material thorough the City and illustrates two current funded 

projects.  

Shown in purple is the City or Truth or Consequences DSWRF Water system improvements 

funded in 2019 which addressed water quality and pressure issues on the Marshall Street and 

South Pershing Street area. Shown in magenta is the Main Street District   Waterlines 

Improvements funded by the United States Department of  Agriculture (USDA) in 2019, which 

addresses the  Aging infrastructure and pressure issues and provides the fire flow requirement in 

this city area.    
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Figure 9: Existing Pipe Material  
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In 1930 the Initial waterline design for the City of Truth or Consequences satisfied fire flow 

requirements. Over the course of time, the expansion of the system and the addition of water 

service connections, coupled with changes in industry fire flow requirements, these requirements 

are no longer met. Presently, over 33.5% of the current system is under 6 Inch diameter trunk 

lines that cannot provide adequate pressure under peak demands and fire flow within some of 

the areas of the City. 

The current pumping system arrangement does not have a dedicated transmission line, but 

instead utilizes the existing aging distribution pipelines to pump water from the Cook Street water 

storage facility to the Morgan Street water storage facility. The pressure fluctuation is 

approximately a 30-psi increase in the distribution system when the Cook Street booster pumps 

are running. The peak pressure surges are causing line breakages in the “Williamsburg” area 

since it is fed from this zone. 

Current reports have shown that the implementation of the tank located in Cemetery Road has 

increase the water pressure of the system on the “West” area of the City, resulting in waterline 

breakages and blowouts in these areas. Water breaks are mostly seen when the storage tank is 

at full capacity. The high pressure in this area are due to poorly placed PRV and zoning of the 

existing system. As a precaution, and to minimize waterline repairs, the City decided to only use 

the water storage tank at half capacity. 

Operator interviews, City records, and show existing reports for the year of 2019 indicate 260 

water breakages on the City’s water system, due to high pressure surges in mostly the “West” 

and “Williamsburg” areas. Breakages with an average cost of $1,000 dollars per break including 

the cost of manpower, equipment, materials, fuel, other city resources, road repairs, equipment 

and water/water loss.  The total repair cost for the breaks in 2019 are broken down by; 1) 

manpower, materials, and fuel is 53% ($137,800.00) from the water utility budget. 2) other city 

resources and road repairs is 29% ($75,400.00) from other City budgets. 3) equipment and 

water/water loss is 18% ($46,800.00) which are inherent costs for perspective, such as and 

equipment hourly rate and the cost of water/water losses because of the break. These equipment 

and water/water loss cost do not come out of any of the city’s budget but are inherent cost of a 

waterline break. Thus, the actual cost to the City’s water operation and maintenance expenses 

has an approximate value of $137,800.00 in 2019, which came from salaries/benefits, 

repair/maintenance, and supplies  
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Water breakages in the City have been a noticeable issue due to added monetary expenses as 

well as water leakages within the piping system. In addition,  a water Mass Balance calculation of 

years 2016-2019 was completed to estimate the System’s approximate water loss percent to 

estimate condition of the existing water system. 

Table 6: System’s Approximate Water Loss Percent  

Year 
Total Water 
Production  
(Gallons)  

Total Water 
Consumption 

(Gallons)  

Difference 
(Gallons)  

Water loss 
Percent  

2016 421,281,718 316,158,000 105,123,718 25% 

2017 425,646,000 316,963,000 108,683,000 26% 

2018 443,881,000 302,863,000 141,018,000 32% 

2019 454,209,000 326,675,000 127,534,000 28% 

 

As is shown in the above Table 6, the water system in 2016 had a loss of 25% and in 2019 that 

loss percentage increased by almost 3%. The current year of 2019 report had 260 water 

breakages that can foreseeably increase the water leakage in the years to come. 

3.2.2 Fire Hydrant: 

The existing fire hydrant system was installed between 1960’s and 2000’s. A 2013 report IMS by 

Hurco Technologies Inc. for the City of Truth or consequences fire department presents some 

flaws concerning residual pressures, age, and fire flow requirements. The system is currently 

represented by 7.8% of the hydrants are older than 50 years, 20% of the hydrants are older than 

40 years, and 35% of the hydrants are older than 30 years. A big portion of the system is reaching 

its useful life.  

Additionally, Emergency Services Administrator/Sierra county Fire Marshall and the National Fire 

Protection Association (NFPA) codes, the municipal fire flow should be at least 1,500-gpm with a 

residual adjacent pressure not less than 20-psi. A report provided by the City’s Fire Marshall 

Indicate 5.36% of the fire hydrants are running with a fire flow below 1500 GPM, and 46% of the 

hydrants have fire flow below 20 psi. The deficiency of pressure on the fire hydrants also can be 

affected because 33.5% of the waterline in the City is under 6 Inch diameter. Other minimal 

diameter trunk lines throughout the City cannot meet the requirement. For further hydrant 

breakdown report see Appendix  9, Additional Fire Hydrant testing report available upon request. 
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3.2.3 Water Meter: 

Truth or Consequences distribution system currently provides water service to 3,538 active water 

meters. Current field investigations, and operator interviews indicate that meters are 

approximately older than 30-40 years old, exceeding their useful life. Meter changes are 

randomized and replaced on an as needed basis. Furthermore, water meter are currently read 

manually, which increases the operation and maintenance cost for the City.   

3.2.4 Wells: 

The existing water supply for the T or C water system is entirely from six wells located in the 

southwest portion the system. At present, all the groundwater supply wells are producing 

consistently except for Well No. 4, and Well No. 8 which are currently off-line.  The combined 

production capacity of the wells is adequate to meet the anticipated current demands and the 

wells are suitable for continued use. 

Table 7: Well I nformation  

WELL 
NO.  WATER WATCH ID  ELEVATIONS 

WATER 
PUMP RATE 

(GPM) 

WELL 
DIAMETER 

(IN.) 

DEPTH 
OF 

WELL 
(FT.) 

DEPTH OF THE 
WATER INSIDE 

(FT.) 

1 HS 001151 4248 475 20 400 38 

2 
VHS 00011 or HS 

00011-S 
4248 350 12.75 405 43 

4* 
HS-0011-S-5/HS-

00019 
4269 200 10 355 0 

6 HS 01059 4244 575 12.75 414 52 

7 HS 01059 4237 725 12 to 18 431 69 

8* HS 00011-S-9 4264 725 12 to 18 367 5 

* wells currently offline 

*Drinking Water watch website #NM3514327 
 
 

Well No. 2 and Well No. 4 are the oldest wells in the system, installed in 1945 and 1958, 

respectively. Well No. 6 is the next oldest well, installed in 1976. The other three wells were all 

installed in the 1990’s and are relatively new. Well No. 4 and Well No. 8 are out of service. City’s 

water maintenance group stated that Well No. 4 had lower pumping rates than expected and its 

running cost was exceeding the budget. Additionally, Well No. 8 casing slipped, causing the well 

to be inoperable. Well No. 8 it is planned to be evaluated and repaired in 2020, if possible.  

 

The Initial design for the water system of the City of T or C met the terms with the water supply 

based on the City’s location and low expansion. But during the course of time, the expansion and 

escalation in water service connections in different areas of the City has changed the initial 
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requirement. The system currently has a total of six wells, all of them located on the southwest 

portion of the City. The location of these wells determines the pumping system design to transfer 

water to three different tanks from the southern part (Cook Street), to the middle part (Morgan 

Street), and to the north part (Cemetery Road). The water transfer between the three zones does 

not allow for water supply redundancy and increases the failure potential for long water outages 

in the future.  

 

3.2.5 Pump System: 

Pump systems include the following: pumps, motors, manifolds/valves, flow meters, and all 

associated electrical components. There are essentially two distinct pump systems, separate 

from the well submersible pumps, currently used to transfer water from the supply wells to the 

storage tanks and distribution throughout the water system. The two distinct pump systems are 

the following: 

1. Cook Street Treatment Facility Pump Station  

2. Morgan Booster Station  

The Cook Street Facility was constructed in 1996 and has two 250-Hp centrifugal pumps. To 

address water-hammer issues, a new soft-start system and a new electrical system for the two 

original pumps was installed in early 2014.  

The Morgan Booster Station was constructed in 2007. The transfer switch for the electrical 

system of Morgan Booster Station was replaced in 2013. Replacement of various gauges, valves, 

and flow meters, as well as motor repairs/modifications, have occurred for multiple pump systems 

throughout the years the water system has been operating.  Other than what has been previously 

mentioned, no major pump system replacements have occurred. Morgan Street pumps have 

failed but the system will be upgraded in 2021.   

The individual pump systems of the overall water system all have adequate capacity to provide 

the expected level of service and were designed in a manner which allows them to be suitable 

for continued use in the future. In general, the pump systems operate in an energy-efficient 

manner with the exception of the large booster pumps at the Cook Street Treatment Facility Pump 

Station. The current operations at the Cook Street Pump Station result in frequent start/stop 

cycles of the large 250 HP pumps due net flow of the facility and the small volume of on-site 

storage.  
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The City currently has a project that includes improvements to the Cook Street Facility and 

waterlines in the Downtown area. The Cook Street improvements will double the on-site storage 

and equip the existing 250HP booster pumps with new VFD controllers to run the pumps between 

1,000 GPM and 3,000 GPM (full capacity). This will extend the run times of the pumps and reduce 

the head loss in the water system when the pumps are running at a lower capacity, instead of 

when the pumps are running 3,000 GPM (full capacity), with a total dynamic head of 192.3 TDH 

( a pressure differential of 30 PSI). The total dynamic head when the pumps are running at 1,000 

GPM is estimated to be 134.6 TDH (a differential pressure of 5 psi). Improvements for the existing 

system also include the replacement of Cla-Val Valves with micro switches, Hydraulic Check 

Valves, concrete repair, new electric heater, and a new Digital Mag Flow meter on the booster 

station outlet.  

3.2.6 Well Pumps: 

Corresponding to the oldest well, the oldest pump system is the one for Well No.1 and No. 2, 

originally installed in 1945. The existing pumps system for Well No.1 and No. 2 is not thought to 

be the original system from the 1940’s, but rather a newer system installed in the1980’s and  

1960’s respectively. Due to age, the original pump system for Well No. 4 was replaced in 2001 

with the current pump system.  Similarly, the pump system for Well No. 6 was replaced in 1999 

with the current pump system. The existing pump systems for Wells No. 7 and No. 8 were installed 

new as part of the same project in 1999.  

The individual pump systems of the overall water system all have adequate capacity to provide 

the expected level of service and were designed in a manner which allows them to be suitable 

for continued use in the future. 

3.2.7 Water system SCADA: 

Operation of the different pump systems and storage tanks that make up the existing water 

system is coordinated and controlled using a Supervisory Control and Data Acquisition (SCADA) 

system with the master control computer located at the T or C WWTP. The hardware and software 

of the system was initially installed in 1997.  Since installation, the SCADA software and computer 

have been upgraded several times. In contrast, all the existing communication remote terminal 

units (RTUs), located throughout the Water System at the various pump system and storage 

tanks sites, are the original units from 1997. The City currently has a project to upgrade the 

SCADA system in 2022. The plan is to upgrade and incorporate in-to the new WWTP 



Preliminary Engineering Report    
City-Wide Water System Improvements    Project No. 19-600-211-00 

   
    Page | 27  

 

SCADA/HMI system to be fully compatible with the same equipment used for the WWTP system. 

RTU’s will be replaced/upgraded at all locations. 

3.2.8 Disinfection System: 

The existing disinfection system is a gas-chlorination system, located at the Cook Street Facility.  

The chlorination system, including all associated piping, equipment, and fiberglass housing (shed) 

was installed in 1996, at the same time the rest of the facility was constructed. This system is old 

and beyond its expected useful life. The City is currently replacing the gas chlorination system in 

its entirety with the Cook Street Facility Improvements project. 

 

3.2.9 Buildings: 

The existing T or C water system includes various buildings, primarily used to house pump 

systems. The water system buildings are as follows:  

1. Cook Street Treatment Facility Pump Station Building  

2. Cook Street Treatment Facility Storage Building  

3. Morgan Street Booster Station 

Another existing old building is the one that used to be the Pershing Pump House, estimated to 

have been constructed in 1945. This building no longer contains pumps, but is used to house a 

critical pressure-reducing valve that separates the upper pressure zone of the water system from 

the lower pressure zone.  

The existing Cook St. Treatment Facility Pump Station Building was constructed in 1996. The 

existing Storage Building located at the Cook St. Facility site predates the facility and is much 

older, estimated to have been constructed in the mid-1970s.  

The Well pump houses for Wells No. 6, No. 7, and No. 8 were all constructed in 1999 as part of 

the same project as the pump upgrades.  As a result, these building are some of the newest 

existing buildings of the water system.  

The Morgan Booster Pump is the newest building in the water system. This building was 

constructed in 2007 as part of the overall Morgan Booster Station project in which the pump 

system, including electrical components and the back-up generator, were installed.  

 

3.2.10 Storage Tank 

The existing water system includes the following four operational storage tanks:  

1. 0.2 MG Storage Tank, located at Cook Street Treatment Facility  
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2. 1.2 MG Storage Tank, located on Cemetery Road  

3. 3.0 MG Storage Tank, located on Cemetery Road  

4. 3.0 MG Storage Tank, located next to Morgan  Booster Station  

The oldest operational storage tank is the 3.0 MG tank located on Cemetery Road, which was 

originally constructed in 1978 to provide storage and pressure for the upper distribution zone of 

the water system.  Due to age and corrosion, the tank underwent major rehabilitation and repair 

including sandblasting, re-priming/repainting, new hatches, access ladders, and cathodic 

protection in 2013.  

The 0.2 MG storage tank located at Cook Street Treatment Facility was constructed at the same 

time as the rest of the facility, in 1996, and is used to store and transfer chlorinated water to the 

distribution system and the Morgan storage tank.  Due to age, the tank underwent minor repairs 

in 2012, including new hatches, access ladders and cathodic protection.  

The newest operational storage tanks are the 1.2 MG tank located on Cemetery Road and the 

3.0 MG tank located next at the Morgan Booster Pump Station, both of which were constructed 

in 2004. The 1.2 MG tank was added to the water system to provide additional storage and a 

back-up tank for the upper distribution zone and sits next to older 3.0 MG tank. The newest 3.0 

MG tank at the Morgan Street site was added to the water system to provide storage and pressure 

for the lower distribution zone.  

All of the storage tanks have been rehabilitated or installed as new within the last ten years and 

are in excellent condition. As a result, none of the storage tanks have been scheduled for 

significant repair or rehabilitation in the next 10 years.  

All the storage tanks have been designed with the proper capacity to be suitable for many more 

years of use, except for the 0.200 MG storage transfer tank at the Cook Street Treatment Facility.  

The capacity of the tank appears to be undersized resulting in excessive start/stop cycles of the 

booster pumps that operate with the tank. Improvements to the Cook Street Facility equipment 

and operations are presently under design and scheduled to be constructed in 2022. In addition 

to the pump improvements previously discussed, a new additional ground 300,000-gallon steel 

water storage tank is planned at the Cook Street Booster Station site on year 2022. This tank is 

to increase the storage capacity at the site to reduce the pump on/off cycles of the booster pumps 

and increase the run time of the booster pumps. And will extend the life of the existing booster 

pumps 
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3.2.11 Municipal Airport Water System: 

The existing Municipal Airport Water System was recently added under jurisdiction of the T or C 

Water Utility, and must comply with all the relevant rules and regulations for the public water 

system. The Municipal Airport water system has been classified as a Non-Community water 

system with a transient population of 40. Current field investigations, and operator interviews 

indicates the system is located in an estimate of three Historical buildings. Inside of these 

historical buildings there are different parts of the existing water system including water pump, 

vault, control room, pressure gage, meter valve, electrical system, and pressure storage tank. 

The system is currently presenting a pressure issues, electrical outages, as well as pressure tank 

bladder issues. (See Exhibit 109  in Appendix 6 ) 

The system is currently in poor conditions and it needs a replacement and the installation of a 

storage tank to prevent water pumps burnout. The City expressed the importance of preserving 

these buildings because of its historical status. 

3.3 Financial Status of Existing Facilities 

3.3.1 Current Energy Consumption 

The current energy consumption for the T or C water system is shown the City’s FY 19/20 Budget 

under the Utilities Line item. It is our understanding that electrical power is the only item under 

utilities. While specific consumption is not known, the total water system consumption can be 

back calculated using an average rate of $0.07/kWh. The estimated energy consumption is as 

follows in Table 8: 

Table 8: Estimated Energy Consumption  
 

FY Budget  Rate($/kWh)  Est. QTY(kWh) 
13/14 $138,833.00 $0.07 198,329 

14/15 $124,941.00 $0.07 1,784,871 

15/16 $107,944.00 $0.07 1,542,057 

16/17 $98,141.00 $0.07 1,402,014 

17/18 $91,277.00 $0.07 1,303,243 

18/19 $131,825.00 $0.07 1,883,243 

19/20 $95,000.00 $0.07 1,357,143 

AVG $112,565.86   1,352,986 
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3.3.2 Existing Asset Management Plan  

The Asset management Plan for the existing water system Of the City of Truth or 

Consequences was prepared by Smith Engineering in 2014, revised (2017). (See Appendix 11 ) 

3.3.3 Revenue 

The current source of revenue is from utility billings provided by the City of T or C’s residents for 

water system services.  The utility rate structure is broken out below in Table 9 as provided by 

the City’s database.    

3.3.4 Operations and Maintenance Cost  

Table 9. Shows the operating revenue and operating expenses of the T or C Water System for 

FY 2011/12 through FY 2019/20.  As of December 2019, the water system generates revenue 

from a total of 43 governmental connections, 485 commercial connections, 1 industrial 

connection, and 3009 residential connections.  As indicated in Table 9 ,from FY 2017/18to FY 

2018/19, the annual water system revenue was very consistent as were the annual operating 

expenses. In general, the T or C Water System generates adequate annual revenue to cover 

what is included in its current operating expenses.    

Table 9: T or C Water System Five -Year Financial Data  

  Item 2015-16  2016-17  2017-18  2018-19  2019-20  projection 
2020-2021* 

Operating   
Revenue  

Revenue from Water Utility 
Service connections  

$72,952  $1,006,193  $955,250  $945,330  $1,057,195  $1,404,617  

Revenue from Other Water 
System services 

$0  $298  $0  $3,706  $0  $20,740  

 TOTAL REVENUE $72,952  $1,006,491  $955,250  $949,036  $1,057,195  $1,425,357  

  Item 2015-16  2016-17  2017-18  2018-19  2019-20  projection 
2020-2021 

Operating 
Expenses 

Salaries/Benefits $242,237  $207,723  $281,860  $272,138  $277,130  $282,130  

Supplies $14,746  $13,189  $18,126  $35,933  $24,700  $24,700  

Office $76  $2,114  $1,812  $1,529  $3,500  $3,500  

Testing $0  $0  $89  $3,743  $2,000  $2,000  

Repair/Maintenance $104,081  $92,701  $59,214  $44,430  $91,000  $91,000  

Tax $44,902  $42,302  $42,905  $42,587  $44,000  $44,000  

Utilities $109,449  $99,672  $92,736  $133,268  $96,000  $96,000  

Professional Fees $4,215  $12,950  $53,278  $30,434  $22,350  $22,350  

Equipment (Incl. Rental) $3,426  $3,313  $3,593  $3,880  $3,000  $3,000  

Accounting $37,691  $49,307  $51,792  $50,765  $58,958  $58,958  

Employee Training $0  $0  $0  $4,564  $4,000  $4,000  

Non-Capital Equipment $12,294  $12,676  $12,880  $13,632  $10,000  $4,000  

water Conservation $715  $1,461  $1,385  $550  $4,000  $10,000  

Miscellaneous $0  $0  $2,098  $0  $0  $0  

Capital outlay-Machinery & 
Equipment 

$28,500  $0  $79,000  $48,938  $103,000  $85,820  

  
TOTAL OPERATING 

EXPENSES  $602,332  $537,408  $700,768  $686,391  $743,638  $731,458  

  
Reconciled amount from T or C utilities department  
*Projection 2020-2021 accounts new water rates effective as in July 1 2020 
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3.3.5 Planned Capital Improvements  

Other capital improvements the City of T or C plans to undergo include enhancements to the 

entire downtown area as described in the City of Truth or Consequences Downtown Master Plan.  

As the economy of T or C is driven primarily by tourism, recreation, and the business’ which 

support the retirement communities, the upgrades set out by the master plan will create a more 

inviting and attractive destination for visitors as well as residents.  Ensuring that the water system 

is upgraded prior to additional downtown improvements is vital. 

3.3.6 Existing Debt  

At present, the water system also has outstanding debt in the form of nine loans, which are shown 

below in Table 10. 

Table 10: T or C Existing Debt  

Owed To  Purpose  Balance 
Owed 

Maturity 
Date 

Annual 
Payment  

Annual 
Reserve  

Outstanding 
Balance 

Sept 2020 

Interest 
Rate  

NMFA (TorC2) Water Tank Loan  $1,841,089  2021 $120,260  N/A $224,495  2.00% 

NMFA 
TorC17/WTB-

229) 
Ground Storage  $256,000  2032 $13,138  N/A $13,138  

2.50% 

NMFA 
(TorC18) 

Ground Storage  $165,741  2032 $8,287  $8,200  $99,445  
0.00% 

NMFA 
(TorC19) 

Water Rev Bonds 
(95,96,98) 

$1,424,865  2033 $91,185  $91,500  $949,380  
2.90% 

NMFA 
(TorC22/WTB-

292) 
Water PER/AMP $64,000  2033 $3,380  N/A $43,185  

0.00% 

NMED Loan 
95-16 

Improvements to 
system 

$504,483  2022 $33,909  N/A $64,884  
3.00% 

NMFA DW-
4794 

High Risk Waterline 
Replacement 

$620,543  2041 $31,866  N/A $620,543  
2.50% 

CIF-4927 Water System PER $9,000  2041 $450  N/A $9,000  0.00% 

NMFA (WPF-
5089) 

Booster System 
Improvements Loan 

$264,155  2042 $13,208  N/A $264,155  
2.50% 

USDA * MSD Project $5,487,000  2059 $204,598  $204,598  $5,487,000  2.13% 

  TOTAL $10,636,876    $520,281  $304,298    
*Loan to be closed in June 2021 

 

3.3.7 Water Connections  

The below Table 11 provides a tabulation of water connections for the fiscal year 2019/2020 as 

provided by the City of T or C’s Billed Consumption reports.  
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Table 11: Number of  Water Connections (FY 2018/2019 ) 

T or C Water Connections  
Type Connections 

Residential 2769 

Commercial 467 

City 43 

Industrial  1 

Williamsburg Water Connection  
Type Connections 

Residential   240 

Commercial   18 
 TOTAL  3538 

 

3.3.8 Water/Energy/Waste Audits 

Per the request from the Office of the State Engineer a water audit was necessary for the Water 

Conservation Plan Verification.  An audit was performed on the water system providing 33 percent 

of losses in the existing water system for the years 2015 and 2016. In order to compare 

performance of previous years a water system a Mass Balance calculation of 2016-2018 was 

completed estimating an average of 38 percent of losses. Percent losses have increased during 

the past three years approximately 5 percent, this five percent could be a result of the poor 

conditions of the system. 

4 NEED FOR PROJECT  

4.1 Water System - Health, Sanitation, and Security 

The need for the project is due to aging infrastructure inadequate pipe sizes to provide consistent 

water pressure and adequate fire flow throw-out the City along with addressing reasonable growth 

discussed within the following sections 

4.1.1 Health, Sanitation, Security issues  

The health and safety of the citizens of T or C is of great importance when considering future 

community growth and development.  At present, the City Water System is not in compliance with 

the water quality regulations of the NMED Drinking Water Bureau and has nine compliance issues 

in recent years of 2018/2019 (See Appendix 10).  All the critical components of the system 

responsible for the delivery of good quality, and properly disinfected water to consumers are 

currently in poor working condition but is being update in 2020, and have appropriate security 

(fences, lights, etc.).   
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As another means to protect the health and safety of the public, efforts should be made to ensure 

proper fire flow capacity in areas of the City that are planned to have new development, 

redevelopment, or scheduled waterline replacement. Since the City is planning to redevelop 

critical areas in the very near future, the associated planned improvements to waterlines in these 

areas should be done in a manner to provide proper fire flow to protect the public. 

The area on the west side of the City is fed by the Cemetery Road Tank that is prone to water 

line breaks when the tank is full. This situation produces a health and safety issues, as there is 

not a continuous supply capacity for on this specific area. Break on in the pipes affects not only 

households but also critical facilities such as high school and hospitals. Schools and hospitals are 

impacted since the current water transmission lines to these entities don’t meet fire flow 

requirements and the numerous breakages due to the high pressure has led the O&M department 

to keep the upper Cemetery tank at 50% capacity to reduce the breakages, which also inhibits 

the ability to provide fire flow to this area of the City. 

During the year 2019, existing reports indicated 260 waterline breakages on the city's water 

system, most of which are located on the "East," "west," "Williamsburg," and "Downtown" areas 

of the city. These continuous breakages represent a health and sanitation issue within the city's 

residents due to water outages that usually range from 4-6 hours while the city crew makes the 

repairs. An average of 20 -30 residents are affected per each water line repair.  

4.1.2 Aging Infrastructure  

Aging water infrastructure is the main justification for this project. The condition of the aging 

infrastructure is corroborated by information provided to Wilson & Company from system 

operators, and the condition assessment as included in the Water System GIS Inventory 

database that contains records related to the distribution system. The City intends to redevelop 

a significant portion of the main transmission lines to provide accurate water distribution flow and 

prevent high pressures around the city. The development of the “System Performance Upgrade” 

area includes many planned improvements to infrastructure. Primary elements of infrastructure 

to be improved are waterlines, valves, fire hydrants, PRV’s, and improved redundancy of water 

supply to critical storage tanks.  

Water system mass balance calculations from years 2016, 2017, 2018 and 2019 show loses of 

25%, 26%, 32% and 28% respectively in the system. This can be attributed to water line breaks 

throughout the system. The high number of breaks results in emergency repairs and high 

maintenance costs. The increase consequence of failure also adds to the high cost. 
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Additionally, the existing reports for the year of 2019 shows the system had 260 water breakages 

attributed to high pressures in the system and mostly occurred in the “Williamsburg” area. 

Breakages with an average cost of $1,000 dollars per break including the cost of manpower, 

materials, fuel, other city resources, road repairs, equipment, and water/water loss.  The total 

repair cost for the breaks in 2019 are broken down by; 1) manpower, materials, and fuel is 53% 

($137,800.00) from the water utility budget. 2) other city resources and road repairs is 29% 

($75,400.00) from other City budgets. 3) equipment and water/water loss is 18% ($46,800.00) 

which are inherent costs for perspective, such as and equipment hourly rate and the cost of 

water/water losses because of the break. These equipment and water/water loss cost do not 

come out of any of the city’s budget but are inherent cost of a waterline break. Thus, the actual 

cost to the City’s water operation and maintenance expenses has an approximate value of 

$137,800.00 in 2019, which came from salaries/benefits, repair/maintenance, and supplies.   

The Municipal Airport Water System operated by the City does not have a chlorination system, 

the pressure tanks are not functioning, existing well head is not properly protected, and the 

historical buildings are in need improvements due its aging and poor condition.  

4.1.3 Reasonable Growth  

The water system needs to have adequate water supply to meet consumer demand and the 

ability to distribute safe water to all the end-users of the system. As a result, appropriate 

improvements to the overall system need to be made to ensure efficient system performance. 

Table 12: 2010-2019 Annual Water System GPD /Connection  
 

                                              

Year System GPCD  
2010 142 

2011 170 

2012 195 

2013 205 

2014 203 

2015 189 

2017 200 

2019 212 

Average  190 

Note, Data from years 2016 and 2018 are missing because 
the City couldn’t provide the meter count for those two years. 
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Anticipated future water demand on the overall water system can be estimated by combining 

historical water usage data, and population projections. As discussed in this report, the future 

population of the project planning area in 2040 is estimated to be 9,372. Evaluation of recent 

historical water system production records show a water demand of Gallons per day per 

connection (GPD) of 212 see Table 12. A water audit completed in 2014 shows the monthly 

peaking factor to be 1.71. The data shows increased consumption during the last few years, these 

increases could be due to drought severity in New Mexico over the past 10-years, and increasing 

average temperatures due to climate change may have a direct correlation to consumption, but 

there is no way to explicitly prove that in the T or C water system. 

 

 

 Figure 10: 2019 Monthly GPD /Connection   

Figure 10 “2019 Monthly GPD/Connection” shows a yearly trend of Gallons per day per 

connection for the year of 2019. January flow data seems to be an anomaly but has been verified 

with the City and the data is the best and accurate that can be provided.  
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5 ALTERNATIVES CONSIDERED 

5.1 Water System Description 

Eight alternatives are considered in this PER to address the aging infrastructure, material type, 

pressure problems, and water supply redundancy in the City’s water system. There are four 

additional alternatives considered for the Municipal Airport Water system.  

5.1.1 Design Criteria 

To determine the best approach for water line rehabilitation, three methods were evaluated in this 

report. Although there are several methods of water line rehabilitation, several were determined 

to be infeasible and are not considered. The following methods were eliminated prior to full 

evaluation: 

• Pipe Bursting: Pipe bursting option allows water main installation without roadway 

disruption, however the service interruption caused would be unacceptable and customers 

would be without water for long periods while the Contractor is, pipe bursting, resorting 

water service to the main and re-connecting service lines. Pipe Bursting is more cost 

effective on transmission lines that run point to point with minimal connections, but 

becomes expensive and evasive when considered on distribution lines. Pipe bursting 

works best when the existing line can be taken out of service with minimal impact. 

• Horizontal Directional Drilling: Allows for the water main to be installed with minimal 

disruption to roadways, traffic, and other infrastructure. However, on lines with a large 

number of services it requires excavation to reconnect services and lateral line 

connections. Horizontal directional drilling is more cost effective on transmission lines that 

run point to point with minimal connections but becomes expensive and evasive when 

considered on distribution lines.  

5.1.2 System Design: 

The City’s water system has an urgent need for replacement of the critical water system 

components in within the City. Much of the City’s water system infrastructure is beyond its useful 

life, increasing probability for failure. 

The existing system does not have a preliminary model to determine if sufficient pressure is 

available within the project limits as defined in Figure 7 and Figure 8. It is recommended that a 

hydraulic water model be developed during the design stages of the project to estimate system’s 

capacity and evaluate current and future new pipeline size requirements to meet the community 

needs. 
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5.1.3 Contingencies: 

Contingencies have been set at 10% for the purposes of this project. Unknown subsurface 

conditions and shallow groundwater table can impact project costs and are not possible to 

estimate at this stage without geotechnical investigation. A portion of the replacement area are 

located near Rio Grande River.  As underground conditions are better evaluated, the contingency 

will be lowered to match the amount of uncertainty.  

5.1.4 Cost Evaluation Methodology: 

The costs for system replacement are based on historical bid data received by Wilson & Company 

on projects of similar size, nature, and location. Costs for the system have been supplemented 

by information from vendors and equipment manufacturers. Dewatering was particularly difficult 

to evaluate for this PER, as underground conditions are not known. For the purposes if this report 

it is assumed that the first 2 feet of any trenching does not contain water, as the project is within 

previously excavated roadways. Below the first 2 feet, 60% of excavation in the “Downtown”, 

southern portion of the “East” side, and “Williamsburg” is assumed to contain groundwater. 

Operation and maintenance cost for the water line is not accounted for in this PER, as there is no 

additional cost that the City of T or C would realistically experience; new water lines will decrease 

O&M costs due to less frequent line breaks.  

Costs for water losses are assumed to be equal to the cost per gallon that the City charges its 

customers. The cost charged to customers represents the amount that the City pays to get the 

water out of the ground and to the customer.  

5.2 Water System Alternatives  

The following Alternatives I thru VIII are considered in this report to address system issues with 

reliability, aging in the system, high pressure issues, and redundant water supply in the City’s 

water system. 

The alternatives IX thru XII additionally include the current Municipal Airport Water System 

infrastructure which is in poor conditions beyond its useful life and in need for replacement.  

Alternative I:  No Construction 

Alternative II: (Full Replacement). Complete waterline replacement including “System 

Performance Upgrade”, “North”, “East”, “West”, “Downtown”, and “Williamsburg” areas of the City, 
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additional water supply wells near the cemetery road tanks in the northern portion of the city, and 

replacement of all water meters within the City (See Figure 11). 

Alternative III: (System performance upgrade). Waterline replacement and installation of water 

meter pertaining to the region characterized as “System Performance Upgrade” which entails the 

water transmission lines throughout the city with the addition of water supply wells near the 

northern tanks (See Figure 12). 

Alternat ive IV:  (North Side). Waterline replacement and installation of water meters pertaining to 

the region characterized as “North Side” with the addition of water supply wells near the northern 

tanks. (See Figure 13). 

Alternative V:  (East Side). Waterline replacement and installation of waters meter pertaining to 

the region characterized as “East Side” with the addition of water supply wells near the northern 

tanks (See Figure 14). 

Alternative VI:  (West Side). Waterline replacement and installation of water meters pertaining to 

the region characterized as “West Side” with the addition of water supply wells near the northern 

tanks (See Figure 15) 

Alternative VII:  (Downtown). Waterline replacement and installation of water meters pertaining 

to the region characterized as “Downtown” with the addition of water supply wells near the 

northern tanks (See Figure 16). 

Alternative VII I: (Williamsburg). Waterline replacement and installation of water meters 

pertaining to the region characterized as “Williamsburg” with the addition of water supply wells 

near the northern tanks (See Figure 17) 

Alternative IX: (Airport Improvements).Replacement of the complete water system with a new 

building that will enclose two 200-gallon pressure storage tanks, chlorination system, and a 

control panel (See Figure 18). 

 

Alternati ve X: (Airport Improvements without fire flow). Replacement of the complete water 

system with a new building that will enclose a chlorination system, variable speed booster pack, 

and control panel; with an additional 7.2-thousand-gallon steel storage tank. (See Figure 19) 

 

Alternative X I: (Airport Improvements with fire flow).Replacement of complete water system with 

a new building that will enclose a chlorination system, variable speed booster pack, fire booster 
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pump, and control panel; with an additional 200 thousand gallon steel storage tank and an 

additional 8 Inch waterline replacement. (See Figure 20) 

 
Alternative X II: (Airport Improvements). Replacement of the complete water system with a new 

building that will enclose one 30-gallon pressure storage tank, chlorination system, control panel, 

and a 50 GPM variable speed pump.(See Figure 21). 

 
Alternative I to VIII all consider replacement of service connections and distribution piping within 

the city area due to aging infrastructure, material, and pressure problems. Replacement for each 

alternative requires service line trenching. Alternatives IX to XII all consider replacement of the 

control, storage, and water system within the Municipal Airport due to aging infrastructure and 

pressure problems.  
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5.2.1 Alternative I: No Construction   

5.2.1.1 Description 

This alternative involves taking no construction and leaving the existing system as-is. The system 

will be patched/fixed as problems are encountered.  

Leaving the system as-is creates potential for service disruptions for the existing residents when 

line breaks need to be repaired, potential for water contamination, as well as financial loss to the 

City due to line repairs. The estimated cost of water losses in this area has been included in the 

cost evaluation below.  

As evaluated in the “existing facilities” portion of this report the existing system in in poor condition 

and in need of frequent repairs. As the city does not keep exact records of repair costs it is not 

easy to quantify the exact amount spent on repairs. Per the City approximately 260 system repairs 

are required yearly in this area. The per-repair cost has been estimated to be one thousand 

dollars. A yearly cost for repairs, inflated at 2.25% discount rate, has been used to calculate the 

present cost for maintaining the system within the 20-year evaluation period. 

5.2.1.2 Water and Energy Efficiency 

This alternative is the least water/energy efficient option of the eight considered in this report. As 

stated previously the amount of lost water in this portion of the network is estimated at ~120 Million 

gallons per year. This amount of water represents $211,032 in lost revenue per year, at the rate 

the city charges per gallon of water.  

5.2.1.3 Green Infrastructure 

As the current system is in poor condition, 120 Million gallons of water are estimated to be lost 

per year in this portion of the system (See Appe ndix 8 ) as water conservation is of the highest 

priority in New Mexico due to limited water supply, it is essential that these large losses be 

minimized.  

5.2.1.4 Land Requirements 

No additional land requirements are necessary for this alternative, all existing infrastructure is to 

remain as-is. 

5.2.1.5 Potential Construction Problems 

Since the existing system has the potential for a line break at any time, the City must be ready to 

repair line breaks and orchestrate road closures at any time. This can lead to business disruptions, 

traffic disruptions, and other service issues that cannot be anticipated.  
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5.2.1.6 Resiliency and Operational Simplicity 

This is the least operator friendly alternative, as it involves the potential for unscheduled line 

breakages. The system will become more unreliable as time passes and components surpass 

their operational life expectancy.   

5.2.1.7 Cost Estimates 

This alternative has no capital costs associated with it.  

5.2.1.8 Alternative Pros/Cons 

ADVANTAGES: 

• This option has no capital cost 

DISADVANTAGES: 

• This option continues the safety issues (in the form of infiltration and lack of fire flow) 

• This option continues to waste large amounts of water 

• This option does not solve the high pressures that causes the aging infrastructure to break 

more often 

• This option continues to create service outages for residents 

• This option continues the constant line break repairs 

5.2.1.9 Cost Summary 

Table 13: Alternative I Cost Summary  

Alternative I-No Construction 

20 Yrs O&M PW  $                                       11,871,223  

Construction Cost  $                                                         -    

Non-Construction Cost  $                                                         -    

Total  $                                       11,871,223  
 

The annual 2020 Operation and maintenance is $743,638 see breakdown provided in Appendix 

5 
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5.2.2 Alternative II: Complete Water System Replacement 

5.2.2.1 Description 

Alternative II involves replacing 57 percent of the existing waterlines within the city with new 

pipeline equal or less than 6 inches PVC C-900 DR-18. This alternative will replace 96.6 percent 

of pipe over 30 years old. All waterlines in this alternative are replaced via open trench by placing 

the new line and abandon in place the existing waterline except where noted otherwise. Areas of 

the City of Truth or Consequences were evaluated based on current GIS information, upsizing 

the existing water line to a 6, 8, 10, 12, and 14 inch will significantly increase available pressure 

in the city as well as provide for better fire flow capacity. The new water line is assumed to be 

installed in the shoulder of the road, with 6-12’ of pavement removal, and removal off any sidewalk  

or curb and gutter as needed. If a water meter is found in the existing roadway and is to be 

replaced. This portion of line repairs also includes the replacement of the existing casing and 

crossing pipe underneath any NMDOT ROW’s via bore and jack. 

The proposed water well will be located on Cemetery Road, the system currently has six wells all 

of them located on the southern part of the City, and the current water system design uses two 

pumping stations to feed the water storage tanks on the north part of the city. A new well located 

on the north end of the City will provide reliable water production back up and prevent water 

outages, if any of the southern wells or booster stations fail. It would also provide an additional 

water source when one of City’s existing wells fail due to age. 

5.2.2.2 Replacement of City Water Lines 

Due to extensive leaks and pipe breaks as described in the “Existing Facilities” portion of this 

report, it has been determined that most of the pipes within the City should be replaced in their 

entirety. Figure 11 shows this alternative’s recommendations. Existing flow capacity has been 

determined to generally be not sufficient per pipe pressure fluctuation during peak flow periods 

as well as not meeting the fire flow requirement in multiple areas of the city. Exhibit 110  in 

Appendix 6  shows the complete system by pipe size. Increasing pipe size as needed within the 

neighborhoods is recommended at this time. All pipes are assumed to be replaced with PVC C-

900 DR18 with sizes 6-Inch or greater, dewatering will be necessary as described in the previous 

“Cost Evaluation Methodology” section via open trench. 

Six additional Pressure Reducing Valves (PRV) are recommended to be installed within the 

system on the northern and south part of the city to avoid high pressure peaks, which results in 

waterline breaks within the City’s neighborhoods. These new PRV’s will also allow the City to use 
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the full volume of the Cemetery road tanks, which are currently operating at 50% so to minimize 

the high pressure in the west side area that cause a majority of the waterline breaks. 

5.2.2.3 Replacement of City Water Meters 

Due to aging, inaccurate meter readings and manually reading record described in the “Existing 

Facilities” portion of this report, it has been determined that all of the water meters should be 

replaced in their entirely. Water meters are currently older than 40 years, exceeding their useful 

life. This provides incorrect data regarding water usage, water loss percentages, and has a 

negative impact on the City’s billing system. The new meter shall be automatic radio read meters 

integrated into the city’s electrical billing system. This will reduce the manpower needed to reading 

the meters, which will reduce the labor cost on the water system. 

5.2.2.4 Construction of Water Well Northern Area 

Presently there is a dependence of Cook Street and Morgan Street Booster stations to provide 

water to the northern area of the City. Water production back up in the northern area of the city is 

non-existent, making the distribution system open for failure if either of the booster stations do 

not work as desired. Currently the system has six wells, all of them located on the southern part 

of the City; most of fall past or are near their end of useful life. A new well located in the north will 

provide reliable water production back up and prevent water outages.   

Additionally, most of the water system users in this northern area are currently connected to the 

northern tanks located on Cemetery Road. This new water source, when connected to the Upper 

tanks located on Cemetery Road, will provide a reliable back up water supply to this area and the 

rest of the city if needed under emergency situation. 

5.2.2.5 Water and Energy Efficiency 

This alternative will cost approximately $12,000 additional per year in electricity costs due to the 

new well pump, the addition of a new well will reduce the cost of boosting the water from the 

southern part of the City to the north tanks, which could counter the O&M cost of this improvement. 

Approximately $203,857 in yearly savings are anticipated due to reduction in water losses. The 

amount of lost water in this portion of the system is estimated at ~ 116 Million gallons per year. 

This amount of water represents $203,857 in lost revenue per year, at the rate the city charges 

per gallon of water. 
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5.2.2.6 Green Infrastructure 

This alternative will reduce water losses by approximately 116 Million gallons per year that occurs 

through line breaks within the current system, which is an essential consideration in New Mexico 

with limited water supply available. See Appendix 8 for justification on water loss numbers.  

5.2.2.7 Land Requirements 

Minimal additional land requirements are anticipated for the installation of the new water well. A 

small easement may need to be purchased by the City in order to build this water well. If the land 

is privately owned ,if this option is pursued the owner will need to be determined if the land is 

privately owned.  

No additional land requirements are anticipated for the replacement of the water lines, as all new 

water lines are within existing right-of-way.  

5.2.2.8 Potential Construction Problems 

The largest potential for construction problems in this alternative lies on the neighborhoods 

located on each side of I-25, business route which will require service lines crossing all lanes 

within an NMDOT owned road, Crossings will either require extensive closures, or more likely, 

will require directional. It is assumed that drilling will be required, and a bid item for drilling has 

been included in the cost estimate for this portion of the alternative.  

Dewatering quantities are another large potential concern for this alternative, a large proportion 

of these main transmission lines run parallel with the Rio Grande which indicate a shallow water 

table. Existing water levels on excavation trenches cannot be quantified until further examination. 

As explained in the “existing system” part of this report, waterlines replaced within the southern 

portion of the “East Side” and “Downtown” areas will have 60 percent dewatering of the trench in 

other areas of the city,5 percent dewatering will be assumed. 

5.2.2.9 Resiliency and Operational Simplicity 

The only regular maintenance items for this alternative are the new water well pumping station 

and PRV‘s, which will require periodic maintenance as recommended by the manufacturer. The 

new pipelines and water meter replacements are anticipated to greatly reduce the operations 

costs associated with pipe repairs in this area.  

5.2.2.10 Alternative Pros/Cons 

ADVANTAGES: 
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• This option fixes safety issues (in the form of infiltration and lack of fire flow) 

• This option eliminates high pressures issues that caused the aging infrastructure to break 

more often 

• This option conserves largest amounts of water 

• This option eliminates service outages for residents 

• This option improves the backup and redundancy of the water system 

• This option improves approximately 97 percent of the aging water system 

DISADVANTAGES: 

• This option has the highest capital cost and it is out of the City’s budget 

• This option requires a large amount of NMDOT crossing permits 

• This option has additional O&M for the new well, but pumping cost will be countered by not 

boosting the water twice to this upper zone 

• This option does will modify billing rates 

 

5.2.2.11 Cost Summary 

 

Table 14: Alternative II Cost Summary  

Alternative II- Complete System 

20 Yrs O&M PW  $                                         9,325,812  

Construction Cost  $                                       88,435,392  

Non-Construction Cost  $                                       14,137,544  

Total  $                                     111,898,748  

 

The annual 2020 Operation and maintenance is $584,188. See the breakdown of Annual 

Operation and Maintenance cost is provided in Appendix 5 and full construction and non-

construction cost breakdown is in Appendix 4.  
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Figure 11: Alternative II Complete System upgrade
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5.2.3 Alternative III: System Performance Upgrade 

5.2.3.1 Description 

Alternative III involves replacing 11.3 percent of the existing waterlines within the city with new 

pipeline equal to, or greater than, 6-inch PVC C-900 DR-18. This alternative will replace 37.8 

percent of pipe this is over 30 years old. This replacement also upgrades around 15 percent of 

the Asbestos Cement (AC), Cast iron (CI), and Ductile Iron (DI) material in the existing system. 

All waterlines in this alternative are replaced via open trench by placing the new line parallel to 

the existing and abandoning the existing water line in place, except where noted otherwise. Areas 

of the City of Truth or Consequences were evaluated based on current GIS information. Upsizing 

the existing water line to 8, 10, 12, and 14 inch will significantly adjust available pressure in the 

City, as well as provide for better fire flow capacity important areas such as the City’s hospital and 

high school. This alternative significantly increases available pressure in the City and provide for 

better fire flow capacity. The new water line is assumed to be installed in the shoulder of the road, 

with 6-12’ of pavement removal, and removal for any sidewalk or curb and gutter as needed. If a 

water meter is found in the existing roadway it is to be replaced. This portion of line repairs also 

includes the replacement of the existing casing and crossing pipe underneath any NMDOT 

ROW’s via jack and bore construction methods. 

The proposed water well will be located on Cemetery Road. The system currently has six wells, 

all of them located on the south part of the city near “Williamsburg”. Additionally, the existing water 

system uses two pumping stations to feed the water storage tanks on the north part of the city. A 

new well located in the north will provide reliable water production back up and prevent water 

outages if any of the southern wells or booster stations fail.  It would also provide an additional 

water source when one of City’s existing wells fail due to their age.  

5.2.3.2 Replacement of City Water Lines 

Due to extensive leaks and pipe breaks as described in the “Existing Facilities” portion of this 

report, infrastructure defined as “System Performance Upgrade” (See Figure 12) should be 

replaced. Since these particular waterlines are also known as the main transmission lines, their 

primary purpose is to ensure that water transmission runs from Cook Street Booster station to 

Morgan Street Booster station to finally provide water flow to multiple areas of the city. By 

replacing these particular lines, the water system will reduce the 30 psi pressure fluctuation in the 

system, mostly in the “Williamsburg” and “East” areas.  
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The existing flow capacity has been determined to be insufficient due to several breakages reports 

and the inability to meet fire flow requirement. All pipes are assumed to be replaced with PVC C-

900 DR18, sizes 6 Inch greater. Dewatering of groundwater is a consideration in this alternative 

as described in the previous “Cost Evaluation Methodology” section via open trench. 

Six Additional Pressure Reducing Valves (PRV) are recommended to be installed within the 

system on the northern and south parts of the city. This is to avoid high pressure peaks which 

results in water breaks within the city’s neighborhoods. 

5.2.3.3 Replacement of City Water Meters 

Due to aging, inaccurate meter readings and manually reading record described in the “Existing 

Facilities” portion of this report, it has been determined that all of the water meters should be 

replaced in their entirely. Water meters are currently older than 40 years exceeding their useful 

life. This provides incorrect data regarding water usage, water loss percentages, and has a 

negative impact on the City’s billing system. The new meters shall be automatic radio read meters 

integrated into the city’s electrical billing system. This will reduce the manpower needed to read 

the meters, which will reduce the labor cost on the system. 

5.2.3.4 Construction of Water Well Northern Area 

Presently, there is a dependence on the Cook Street and Morgan Street Booster stations to 

provide water to the northern area of the City. Back up water production in the northern area of 

the City is non-existent, making the distribution system open for failure if any of the booster 

stations don’t work as desired. The system has six wells all of them located on the southern part 

of the city, most of which fall on are near their end of useful life. A new well located in the north 

will provide reliable backup water production and prevent water outages.   

Additionally, most of the water system users in this northern area are currently connected to the 

northern tanks located on Cemetery Road. This new water source, when connected to the Upper 

tanks located on Cemetery Road, will provide a reliable backup water supply to this area and the 

rest of the city if needed under an emergency situation. 

5.2.3.5 Water and Energy Efficiency 

This alternative will cost approximately  $12,000 additional per year in electricity costs due to the 

new well pump, the addition of a new well will reduce the cost of boosting the water from the 

southern part of the City to the north tanks, which could counter the O&M cost of this improvement. 

Approximately $79,770 in yearly savings are anticipated due to reduction in water losses. The 
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amount of lost water in this portion of the system is estimated at ~ 45 Million gallons per year. 

This amount of water represents $79,770 in lost revenue per year, at the rate the city charges per 

gallon of water. 

5.2.3.6 Green Infrastructure 

This alternative will reduce water losses by approximately 45 Million gallons per year due to line 

breaks, which is an essential consideration in New Mexico with limited water supply available. 

See Appendix 8 for justification on water loss numbers. 

5.2.3.7 Land Requirements 

Minimal additional land requirements are anticipated for the installation of the new water well. A 

small easement may need to be purchased by the City in order to build this water well. If the land 

is privately owned, and if this option is pursued, the owner of this land will need to be determined.  

No additional land requirements are anticipated for the replacement of the water lines, as all new 

water lines are within existing right-of-way.  

5.2.3.8 Potential Construction Problems 

The largest potential for construction problems in this alternative lies on the neighborhoods 

located on each side of I-25 business route which will require service lines crossing all lanes within 

an NMDOT owned road. Crossings will either require extensive closures, or more likely, will 

require directional drilling. It is assumed that drilling will be required, and a bid item for drilling has 

been included in the cost estimate for this portion of the alternative.  

Dewatering quantities are another large potential concern for this alternative. A large proportion 

of these main transmissions lines run parallel with the Rio Grande, which indicate a shallow water 

table. Existing water levels in excavation trenches cannot be quantified until further examination. 

As explained in the “existing system” part of this report, waterlines replaced within the southern 

portion of the “East Side” and “Downtown” areas will have 60 percent dewatering of the trench. In 

other areas of the city 5 percent dewatering will be assumed. 

5.2.3.9 Resiliency and Operational Simplicity 

The only regular maintenance item for this alternative are the new water well pump, and the PRV‘s 

which will require periodic maintenance as recommended by the manufacturer. The new pipelines 

and water meter replacements are anticipated to greatly reduce the operations costs associated 

with pipe repairs in this area. .  
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5.2.3.10 Alternative Pros/Cons 

ADVANTAGES: 

• This option fixes a majority of the safety issues (in the form of infiltration and lack of fire 

flow) 

• This option eliminates high pressures issues that caused the aging infrastructure to 

break more often 

• This option conserves a large percentage of water, close to half the water losses 

• This option extremely reduces service outages for residents 

• This option improves the backup and redundancy to the water system 

• This option improves approximately 13 percent of the existing water system 

• This option improves approximately 38 percent of the aging water system 

• This option doesn’t produce any changes on billing charges 

DISADVANTAGES: 

• This option doesn’t have a capital cost that is within the City’s budget 

• This option has a large dewatering cost for the areas near the Rio Grande 

• This option requires a large amount of NMDOT crossing permits 

• This option has additional O&M for the new well, but pumping cost will be countered by 

not boosting the water twice to this upper zone 

5.2.3.11 Cost Summary 

Table 15: Alternative III Cost Summary  

Alternative III- System Performance Update 

20 Yrs O&M PW $10,989,446 

Construction Cost $21,701,685 

Non-Construction Cost $4,093,148 

Total $36,784,279 
 

The annual 2020 Operation and maintenance is $688,402. See the breakdown of Annual 

Operation and Maintenance cost is provided in Appendix 5  and full construction and non-

construction cost breakdown is in Appendix 4.  
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Figure 12: Alternative III System Performance Upgrade  
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5.2.4 Alternative IV: North Side Replacement 

5.2.4.1 Description 

Alternative IV involves replacing 2.9 percent of the existing waterlines within the city that are 6 

inches or less in diameter, with the new PVC C-900 DR-18. This alternative will replace 5.1 

percent of pipe over 30 years old. All waterlines in this alternative are replaced via open trench 

by constructing the new waterline parallel to the existing, then abandoning the existing waterline 

in place; except where noted otherwise. Areas of the City of Truth or Consequences were 

evaluated based on current GIS information, byupsizing the existing water line to 6, 8, 12, and 

14-inch diameter. The new water line is assumed to be installed in the shoulder of the road, with 

6-12’ of pavement removal and removal for sidewalk or, curb and gutter as needed. If an existing 

water meter is found in the existing road, it is to be replaced. This alternative includes the 

replacement of the existing casing and crossing pipe underneath any NMDOT ROW’s via jack 

and bore construction methods. 

The proposed water well will be located on Cemetery Road, the system currently has six wells, 

all of them located on the southern part of the City. The current water system uses two pumping 

stations to feed the water storage tanks on the north part of the City. A new well located in the 

north will provide reliable back up water production back up and prevent water outages if any of 

the southern wells or booster stations fail.  It would also provide an additional water source when 

one of City’s existing wells finally fail due to their age. 

5.2.4.2 Replacement of City Water Lines 

Due to extensive leaks and pipe breaks as described in the “Existing Facilities”, the portion of this 

report defined as “North Side” (See Figure 13) should be replaced. Existing flow capacity has 

been determined to be generally insufficient, per pipe pressure fluctuation during peak flow 

periods, and not meeting fire flow requirements in multiple areas of the city. Pipe size increases 

within the neighborhoods are recommended to address flow and pressure issues. All pipes are 

assumed to be replaced with PVC C-900 DR18 with sizes 6 Inch or greater. Dewatering as 

described in the previous “Cost Evaluation Methodology” section via open trench. 

5.2.4.3 Replacement of City Water Meters 

Due to aging meters, inaccurate meter readings, and manually reading record described in the 

“Existing Facilities” portion of this report, it has been determined that all of the water meters should 

be replaced in their entirely. Many of the water meters are currently older than 40 years, exceeding 
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their useful life, older meters may be providing incorrect data regarding water usage and water 

loss percentages, and  also having a negative impact on the City’s billing system.  

5.2.4.4 Construction of Water Well Northern Area 

Presently there is a dependence on Cook Street and Morgan Street Booster stations to provide, 

a backup source of water in the northern area of the City. Backup water production in the northern 

area of the City is non-existent, making the distribution system open for failure if either of the 

booster stations do not work as desired. Currently the system has six wells, all of them located in 

the southern part of the City, most of which are near their end of useful life. A new well located in 

the north will provide reliable backup water production and prevent water outages  

Additionally, most of the water system users in this northern area are currently connected to the 

northern tanks located on Cemetery Road. This new water source, when connected to the Upper 

tanks located on Cemetery Road, will provide a reliable back up water supply to this area and the 

rest of the city if needed under an emergency situation. 

5.2.4.5 Water and Energy Efficiency 

This alternative will cost approximately  $12,000 additional per year in electricity costs due to the 

new well pump, the addition of a new well will reduce the cost of boosting the water from the 

southern part of the City to the north tanks, which could counter the O&M of this improvement. 

The amount of lost water in this portion of the system is estimated at ~ 6 Million gallons per year. 

This amount of water represents $10,763 in lost revenue per year, at the rate the city charges per 

gallon of water. 

5.2.4.6 Green Infrastructure 

This alternative will reduce water losses by approximately 6 Million gallons per year due to 15 

within this area reported by the city officials.This is an essential consideration in New Mexico with 

limited water supply available. See Appendix 8 for justification on water loss numbers. See 

Appendix 8 for justification on water loss numbers. 

5.2.4.7 Land Requirements 

Minimal additional land requirements are anticipated for the installation of the new water well. A 

small easement may need to be purchased by the City in order to build this water well. If the land 

is privately owned, and if this option is pursued the owner will need to be determined.  

No additional land requirements are anticipated for the replacement of the water lines, as all new 

water lines are within existing right-of-way.  



Preliminary Engineering Report    
City-Wide Water System Improvements    Project No. 19-600-211-00 

   
    Page | 54  

 

5.2.4.8 Potential Construction Problems 

The largest potential for construction problems in this alternative lies in the neighborhoods located 

on each side of I-25 business route which will require service lines crossing all lanes within a 

NMDOT owned road. Construction will either require extensive closures, or more likely, directional 

drilling for the new service lines. It is assumed that drilling will be required, and a bid item for 

drilling has been included in the cost estimate for this portion of the alternative.  

Groundwater dewatering is another large potential concern for this alternative. A large portion of 

these main transmission lines run parallel with the Rio Grande, which contributes to a shallow 

groundwater table in this area. This alternative will assume 5 percent dewatering in areas that are 

not near the Rio Grande 

5.2.4.9  Resiliency and Operational Simplicity 

The only regular maintenance item for this alternative is the new water well pump, which will 

require periodic maintenance as recommended by the manufacturer. The new pipelines and water 

meter replacements are anticipated to greatly reduce the operations costs associated with pipe 

repairs in this area.  

5.2.4.10 Alternative Pros/Cons 

ADVANTAGES: 

• This option has a low capital cost 

• This option fixes safety issues on the North Side (in the form of leakage and lack of fire flow) 

• This option eliminates high pressures issues that caused the aging infrastructure to break 

more often 

• This option improves water supply to the water system 

• This option improves approximately 3 percent of the existing water system 

• This option improves approximately 5 percent of the aging water system 

 

DISADVANTAGES: 

• This option requires a large amount of NMDOT crossing permits 

• This option has additional O&M for the new well, but pumping cost will be countered by not 

boosting the water twice to this upper zone 

• This option doesn’t reduce a large amount of water losses 

• This option doesn’t reduce pressure peaks in the system that causes the water breaks 
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• This option doesn’t prevent service outages for residents 

 

5.2.4.11 Cost Summary 

 
Table 16: Alternative IV Cost Summary  

Alternative IV- North Side 

20 Yrs O&M PW $11,914,630 

Construction Cost $7,372,834 

Non-Construction Cost $1,499,712 

Total $20,787,176 

 

The annual 2020 Operation and maintenance is $746,357. See the breakdown of Annual 

Operation and Maintenance cost is provided in Appendix 5  and full construction and non-

construction cost breakdown is in Appendix 4.  
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Figure 13: Alternative  IV North Side  
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5.2.5 Alternative V: East Side Replacement 

5.2.5.1 Description 

Alternative V involves replacing 13.1 percent of the existing waterlines within the City, that are 

equal or less than 6-inch, with new PVC C-900 DR-18. This alternative will replace 23.2 percent 

of pipe that is over 30 years old. All waterlines in this alternative are replaced via open trench by 

placing the new line parallel to the existing and abandoning the existing waterline in place; except 

where noted otherwise. Areas of the City of Truth or Consequences were evaluated based on 

current GIS information. Upsizing the existing water line to a 6,and 8-inch diameter will 

significantly adjust available pressure in the east side of the city as well as provide for better fire 

flow capacity. The new water line is assumed to be installed in the shoulder of the road with 6-12’ 

of pavement removal, and an additional removal for any sidewalk or curb and gutter as needed. 

If a water meter is to be found in the existing road, it will be replaced. This portion of line repairs 

also includes the replacement of the existing casing and crossing pipe underneath any NMDOT 

ROW’s via jack and bore. 

The proposed water well will be located on Cemetery Road. The system currently has six wells, 

all of them located on the southern part of the city. Additionally, the current water system uses 

two pumping stations to fill the water storage tanks in the north part of the City. A new well located 

in the north will provide reliable backup water production and prevent water outages if any of the 

southern wells or booster stations fail.  It would also provide an additional water source when one 

of City’s existing wells fail due to their age.  

5.2.5.2 Replacement of City Water Lines 

Due to extensive leaks and pipe breaks as described in the “Existing Facilities” portion of this 

report defined as “East Side” should be replaced.(See Figure 14). Existing flow capacity has been 

determined to be insufficient due to pressure fluctuation during peak flow periods. The available 

fire flow does not meet NFPA fire flow requirements on multiple areas of the city. Increasing the 

pipe diameter within the neighborhoods is recommended at this time. All pipes are assumed to 

be replaced with PVC C-900 DR18 with sizes 6 Inch or greater. Dewatering required as described 

in the previous “Cost Evaluation Methodology” section via open trench. 

5.2.5.3 Replacement of City Water Meters 

Due to aging meters that may be inaccurate and/or require manually reading described in the 

“Existing Facilities” portion of this report, it is been recommended that all of the water meters 

should be replaced in their entirely. Water meters are currently older than 40 years and exceed 
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their expected useful life, which provides incorrect data regarding water usage, water loss 

percentages, and has a negative impact on the City’s billing system.  

5.2.5.4 Construction of Water Well Northern Area 

Presently, there is a dependence/reliability issue from the Cook Street and Morgan Street Booster 

stations to provide to the northern area of the City. Water supply redundant in the northern area 

of the City is non-existent, making the distribution system open for failure if either of the booster 

stations do not work as desired. Currently the system has six wells all of them located on the 

southern part of the City. Most of the wells are past, or near their end of useful life. A new well 

located in the northern area will provide reliable water supply to the Cemetery Tanks, prevent 

water outages, and provide a back-up supply for the rest of the City under an emergency situation. 

5.2.5.5 Water and Energy Efficiency 

This alternative will cost approximately $12,000 additional per year in electricity costs due to the 

new well pump,the addition of a new well will reduce the cost of boosting the water from the 

southern part of the City to the north tanks, which could counter the O&M cost of this improvement.  

The amount of lost water in this portion of the system is estimated at ~ 27 Million gallons per year. 

This amount of water represents $48,875 in lost revenue per year, at the rate the city charges per 

gallon of water .  

5.2.5.6 Green Infrastructure 

This alternative will reduce water losses by approximately 27 Million gallons per year due to 90  

within this area reported by the city officials.This is an essential consideration in New Mexico with 

limited water supply available. See Appendix 8 for justification on water loss numbers.  

5.2.5.7 Land Requirements 

Minimal additional land requirements are anticipated for the installation of the new water well. A 

small easement may need to be purchased by the City in order to build this water well. If the land 

is privately owned, and if this option is pursued the owner will need to be determined.  

No additional land requirements are anticipated for the replacement of the water lines, as all new 

water lines are within existing right-of-way.  

5.2.5.8 Potential Construction Problems 

The largest potential for construction problems in this alternative lies in the neighborhoods located 

on each side of I-25, which will require service lines crossing all lanes within an NMDOT owned 

road. This will either require extensive closures, or more likely, directional drilling for the new 
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service lines. It is assumed that drilling will be required, and a bid item for drilling has been 

included in the cost estimate for this portion of the alternative.  

Groundwater dewatering is another large potential concern for this alternative. A large proportion 

of these main transmissions lines run parallel with the Rio Grande, which is expected to have a 

shallow groundwater table. However, existing water levels on excavation trenches cannot be 

quantified until further exploratory borings are conducted as part of the design effort. As explained 

in the “existing system” part of this report waterlines replaced within the southern-most portion of 

the East Side Area will require an estimated 60 percent dewatering of the construction trench. In 

other areas a 5 percent dewatering will be assumed. 

5.2.5.9 Resiliency and Operational Simplicity 

The only regular maintenance item for this alternative is the new water well house, which will 

require periodic maintenance as recommended by the manufacturer. The new pipelines and water 

meter replacements are anticipated to greatly reduce the operations costs associated with pipe 

repairs in this area.  

5.2.5.10 Alternative Pros/Cons 

ADVANTAGES: 

• This option has a capital cost that is within the City’s budget 

• This option fixes safety issues on the East Side (in the form of leakage and lack of fire flow) 

• This option improves water supply to the water system 

• This option improves approximately 13 percent of the existing water system 

• This option improves approximately 23 percent of the aging water system 

DISADVANTAGES: 

• This option requires a large amount of NMDOT crossing permits 

• This option has additional O&M for the new well, but pumping cost will be countered by not 

boosting the water twice to this upper zone 

• This option doesn’t reduce a large amount of water losses 

• This option doesn’t reduce pressure peaks in the system that causes the water breaks 

• This option doesn’t prevent service outages for residents 

• This option has a high dewatering cost for the areas near the Rio Grande 
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5.2.5.11 Cost Summary 

 
Table 17: Alternative V Cost Summary  

Alternative V- East Side 

20 Yrs O&M PW $11,402,777 

Construction Cost $21,132,888 

Non-Construction Cost $3,990,200 

Total $36,525,865 

 

 The annual 2020 Operation and maintenance is $714,294. See the breakdown of Annual 

Operation and Maintenance cost is provided in Appendix 5  and full construction and non-

construction cost breakdown is in Appendix 4.  
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Figure 14: Alternative  V East  Side
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5.2.6 Alternative VI: West Side Replacement 

5.2.6.1 Description 

Alternative VI involves replacing 7.9 percent of the existing waterlines that are 6 inches or less 

with PVC C-900 DR-18. This alternative will replace 14.1 percent of pipe over 30 years old. All 

waterlines in this alternative include pipelines segments with breakages due to high pressure 

fluctuations. These waterlines are planned to be replaced via open trench by placing the new line 

parallel to the existing waterline and then abandoning the existing waterline in place; except where 

noted otherwise. Areas in the City of Truth or Consequences were evaluated based on current 

GIS information Upsizing the existing waterline to 6 or 8 inches in diameter will significantly 

increase available pressure in the west of the city, and provide for better fire flow capacity. The 

new water line is assumed to be installed in the shoulder of the road, with 6-12’ of pavement 

removal and additional removal for any sidewalk and/or curb and gutter as needed. If an existing 

water meter is to be found in the existing roadway, it will be replaced. This portion of line repairs 

also includes the replacement of the existing casing and crossing pipe underneath any DOT 

ROW’s via bore and jack. 

The proposed water well will be located on Cemetery Road, the system currently has six wells, 

all of them located on the southern part of the City. Additionally, the existing water system uses 

two pump stations to fill the Cemetery Road water storage tanks in the north part of the City. A 

new well located in the north area will provide a reliable water supply and prevent water outages 

for this area. If any of the southern wells or booster stations fail.  A northern well would also 

provide a redundant water supply to the rest of the City’s water system.  

5.2.6.2 Replacement of City Water Lines 

Due to extensive leaks and pipe breaks as described in the “Existing Facilities” portion of this 

report defined as “West Side” (See Figure 15) should be replaced Existing flow capacity has been 

determined to be insufficient for providing pressure and required fire flow to multiple areas of the 

City. Increasing the pipe size within the neighborhoods is recommended at this time. All pipes are 

assumed to be replaced with PVC C-900 DR18 with sizes 6 Inch or great with, dewatering as 

described in the previous “Cost Evaluation Methodology” section via open trench. 

5.2.6.3 Replacement of City Water Meters 

Due to aging meters, that may be inaccurate and/or require manually reading described in the 

“Existing Facilities” portion of this report, it is been recommended that all of the water meters 

should be replaced in their entirely. Water meters are currently older than 40 years, and exceed 
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their expected useful life, which provides incorrect data regarding water usage, water loss 

percentages and has a negative impact on the City’s billing system.  

5.2.6.4 Construction of Water Well Northern Area 

Presently there is a dependence on Cook Street and Morgan Street Booster stations to provide  

water to the northern area of the City. Backup water production in the northern area of the City is 

non-existent, making the distribution system open for failure if either of the booster stations do 

not work as desired. Currently the system has six wells, all of them located on the southern part 

of the City, most of which are near their end of useful life, a new well located in the north will 

provide reliable water production and prevent water outages.  

Additionally, most of the water system users in this northern area are currently connected to the 

tanks located on Cemetery Road. This new water source, when connected to the new Cemetery 

tanks, will provide a reliable and consistent water supply to this area and the rest of the City if 

needed under an emergency situation. 

5.2.6.5 Water and Energy Efficiency 

This alternative will cost approximately an $12,000 additional per year in electricity costs due to 

the new well pump, the addition of a new well will reduce the cost of boosting the water from the 

southern part of the City to the north tanks, which could counter the O&M cost of this improvement. 

The amount of lost water in this portion of the system is estimated at ~ 16 Million gallons per year. 

This amount of water represents $29,713 in lost revenue per year, at the rate the city charges per 

gallon of water. 

5.2.6.6 Green Infrastructure 

This alternative will reduce water losses by approximately16 Million gallons per year due to 30 

line breaks within this area reported by the city officials. This is an essential consideration in New 

Mexico with limited water supply available. See Appendix 8 for justification on water loss 

numbers.  

5.2.6.7 Land Requirements 

Minimal additional land requirements are anticipated for the installation of the new water well. A 

small easement may need to be purchased by the City in order to build this water well. If the land 

is privately owned, and if this option is pursued, the owner will need to be determined.  

No additional land requirements are anticipated for the replacement of the water lines, as all new 

water lines are within existing right-of-way.  
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5.2.6.8 Potential Construction Problems 

The largest potential for construction problems in this alternative lies in the neighborhoods located 

on the east side of I-25, business route which will require service lines crossing all lanes within 

an NMDOT owned road. This will either require extensive closures, or more likely, directional 

drilling for the new service lines. It is assumed that horizontal directional drilling will be required, 

and a bid item has been included in the cost estimate for this portion of the alternative.  

Groundwater dewatering is another large potential concern for this alternative. A large portion of 

these main transmission lines run parallel with the Rio Grande, which has a shallow groundwater 

table in this area. This alternative will assume 5 percent dewatering since it isn’t near the Rio 

Grande. 

5.2.6.9 Resiliency and Operational Simplicity 

The new pipelines and water meter replacements are anticipated to greatly reduce the operations 

costs associated with pipe repairs in this area.  

5.2.6.10 Alternative Pros/Cons 

ADVANTAGES: 

• This option has a low capital cost 

• This option fixes safety issues on the West Side (in the form of leakage and lack of fire flow) 

• This option minimizes the high pressures issues that caused the line breaks, since the aging 

infrastructure is replaced in this area 

• This option improves water supply to the water system 

• This option improves only approximately 8 percent of the existing water system 

• This option improves approximately 14 percent of the aging water system 

DISADVANTAGES: 

• This option requires a large amount of NMDOT crossing permits 

• This option has additional O&M for the new well, but pumping cost will be countered by not 

boosting the water twice to this upper zone 

• This option doesn’t reduce a large amount of water losses 

• This option doesn’t reduce pressure peaks in the system that causes the water breaks 

• This option doesn’t prevent service outages for residents 

5.2.6.11 Cost Summary 
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Table 18: Alternative VI Cost Summary  

Alternative VI- West Side 

20 Yrs O&M PW $11,660,118 

Construction Cost $13,021,208 

Non-Construction Cost $2,522,034 

Total $27,203,360 
 

The annual 2020 Operation and maintenance is $730,414. See the  breakdown of Annual 

Operation and Maintenance cost is provided in Appendix 5 and full construction and non-

construction cost breakdown is in Appendix 4.  
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Figure 15: Alternative  VI West Side
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5.2.7 Alternative VII: Downtown Replacement 

5.2.7.1 Description 

Alternative VII involves replacing 6.8 percent of the existing waterlines within the city that are 

equal, or less than, 6 inches with new PVC C-900 DR-18 waterlines. This alternative will replace 

12 percent of pipe over 30 years old. All waterlines in this alternative are located on the most 

populated area of the city, with high business developments. It is planned to be replaced via open 

trench, placing the new line and abandoning in place the existing waterline; except where noted 

otherwise. Areas of the City of Truth or Consequences were evaluated based on current GIS 

information. Upsizing the existing waterlines to 6, 8, 10, and 12 inch diameter waterlines will 

significantly adjust available pressure in the Downtown area of the City, as well as provide 

improved fire flow capacity. The new waterline is assumed to be installed in the shoulder of the 

road, with 6-12’ of pavement removal, and additional removal for any sidewalk or curb and gutter.  

If an existing water meter is found in the existing road, it is to be replaced. This portion of line 

repairs also includes the replacement of the existing casing and crossing pipe underneath any 

NMDOT ROW’s via bore and jack. 

The proposed water well will be located on Cemetery Road. The system currently has six wells, 

all of them located on the southern part of the City. The current water system uses two pump 

stations to fill the Cemetery Road water storage tanks in the northern part of the City. A new well 

located in the northern area will provide a reliable water supply to this area and prevent water 

outages. If any of the southern wells or booster stations fail,it would also provide a redundant 

water supply to the remainder of the City. 

5.2.7.2 Replacement of City Water Lines 

Due to extensive leaks and pipe breaks as described in the “Existing Facilities” portion of this 

report defined as “Downtown” should be replaced (See Figure 16). Existing flow capacity has 

been determined to be insufficient due to pipe pressure fluctuations during peak flow periods and 

not meeting the fire flow requirement in multiple areas of the City. Increasing pipe size within the 

neighborhoods are recommended at this time. All pipes are assumed to be replaced with PVC C-

900 DR18 with sizes 6 Inch or greater. Dewatering considerations  are described in the previous 

“Cost Evaluation Methodology” section via open trench. 

5.2.7.3 Replacement of City Water Meters 

Due to aging meters, that may be inaccurate meter and/or require manually reading described in 

the “Existing Facilities” portion of this report, it is been recommended that all of the water meters 
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should be replaced in their entirely. Waterr meters are currently older than 40 years and exceed 

their expected useful life, which provides incorrect data regarding water usage, water loss 

percentages, and has a negative impact on the City’s billing system. 

5.2.7.4 Construction of Water Well Northern Area 

Presently there is a dependence on Cook Street and Morgan Street Booster stations to provide a 

backup source of water in the northern area of the City. Backup water production in the northern 

area of the City is non-existent, making the distribution system open for failure if either of the 

booster stations do not work as desired. Currently the system has six wells, all of them located 

on the southern part of the City, most of which are near their end of useful life. A new well located 

in the north will provide reliable water production and prevent water outages. 

Additionally, most of the water system users in this northern area are currently connected to the 

northern tanks located on Cemetery Road. This new water source, when connected to the Upper 

tanks located on Cemetery Road, will provide a reliable back up water supply to this area and the 

rest of the city if needed under an emergency situation. 

5.2.7.5 Water and Energy Efficiency 

This alternative will cost approximately an $12,000 additional per year in electricity costs due to 

the new well pump,the addition of a new well will reduce the cost of boosting the water from the 

southern part of the City to the north tanks, which could counter the capital cost of this 

improvement.  The amount of lost water in this portion of the system is estimated at ~14 Million 

gallons per year. This amount of water represents $25,366 in lost revenue per year, at the rate 

the city charges per gallon of water.  

5.2.7.6 Green Infrastructure 

This alternative will reduce water losses by approximately 14 Million gallons per year due to 35 

line breaks within this area reported by the city officials. This is an essential consideration in New 

Mexico with limited water supply available. See Appendix  8 for justification on water loss 

numbers.  

5.2.7.7 Land Requirements 

Minimal additional land requirements are anticipated for the installation of the new water well. A 

small easement may need to be purchased by the City in order to build this water well. If the land 

is privately owned, and if this option is pursued the owner will need to be determined.  
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No additional land requirements are anticipated for the replacement of the water lines, as all new 

water lines are within existing right-of-way.  

5.2.7.8 Potential Construction Problems 

The largest potential for construction problems in this alternative lies in the neighborhoods located 

on each side of I-25 business route, which will require service lines crossing all lanes within an 

NMDOT owned road. This will either require extensive closures, or more likely, directional drilling 

for the new service lines. It is assumed that drilling will be required, and a bid item for drilling has 

been included in the cost estimate for this portion of the alternative.  

Groundwater dewatering is another large potential concern for this alternative. A large portion of 

these main transmission’slines run parallel with the Rio Grande which has a shallow groundwater 

table. As explained in the “existing system” part of this report waterlines replaced within the 

southern portion of the Downtown area will have a 60 percent dewatering of the trench. If located 

in other areas a 5 percent dewatering will be assumed. 

5.2.7.9 Resiliency and Operational Simplicity 

The only regular maintenance item for this alternative is the new water well, which will require 

periodic maintenance as recommended by the manufacturer. The new pipelines and water meter 

replacements are anticipated to greatly reduce the operations costs associated with pipe repairs 

in this area.  

5.2.7.10 Alternative Pros/Cons 

ADVANTAGES: 

• This option has a low capital cost 

• This option fixes safety issues in the Downtown area (in the form of leakage and lack of fire 

flow) 

• This option improves water supply to the water system 

• This option improves approximately 7 percent of the existing water system 

• This option improves approximately 12 percent of the aging water system 

 

DISADVANTAGES: 

• This option requires a large amount of NMDOT crossing permits 

• This option has additional O&M for the new well, but pumping cost will be countered by not 

boosting the water twice to this upper zone 
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• This option doesn’t reduce a large amount of water losses 

• This option doesn’t reduce pressure peaks in the system that causes the water breaks 

• This option doesn’t prevent service outages for residents 

• This option has a high dewatering cost 

5.2.7.11 Cost Summary 

 
Table 19: Alternative VII Cost Summary  

Alternative VII- Downtown 

20 Yrs O&M PW $11,719,281 

Construction Cost $12,157,023 

Non-Construction Cost $2,365,623 

Total $26,241,927 

 

The annual 2020 Operation and maintenance is $734,120. See the breakdown of Annual 

Operation and Maintenance cost is provided in Appendix 5 and full construction and non-

construction cost breakdown is in Appendix 4.  
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Figure 16: Alternative  VII Downtown
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5.2.8 Alternative VIII: Williamsburg Replacement 

5.2.8.1 Description 

Alternative VIII involves replacing 12.5 percent of the existing waterlines within new pipeline equal 

or less than 6 inches with new PVC C-900 DR-18 pipeline. This alternative will replace 22 percent 

of pipe over 30 years old. All waterlines in this alternative present a high-pressure breakages 

along record along Veater St. This alternative will be replaced via open trench by placing the new 

line and abandoning in place the existing waterline except where noted otherwise. Areas of the 

City of Truth or Consequences were evaluated based on current GIS information. Upsizing the 

existing water lines to be 6, 8, and 14-inch diameters will significantly adjust available pressure in 

the Downtown area and provide for better fire flow capacity. The new waterlines are assumed to 

be installed in the shoulder of the road, with 6-12’ of pavement removal, and an additional removal 

for any sidewalk or curb and gutter as needed.  If an existing water meter is found in the existing 

road, it will need to be replaced. This portion of line repairs also includes the replacement of the 

existing casing and crossing pipe underneath any DOT ROW’s via bore and jack. 

The proposed water well will be located on Cemetery Road. The system currently has six wells 

all of them located on the southern part of the city. The existing water system uses two pumping 

stations to feed the water storage tanks on the north part of the city. A new well located in the 

north will provide reliable water production and prevent water outages if any of the southern wells 

or booster stations fail. It would also provide an additional water source when one of City’s existing 

wells fail due to their age.  

5.2.8.2 Replacement of City Water Lines 

Due to extensive leaks and pipe breaks, as described in the “Existing Facilities” portion of this 

report and defined as “Williamsburg” (See Figure 17) should be replaced. Existing flow capacity 

has been determined to generally be not sufficient per pipe pressure fluctuations during peak flow 

periods, as well as not meeting the fire flow requirement in multiple areas of the city. Increasing 

the pipe size within the neighborhoods is recommended at this time. All pipes are assumed to be 

replaced with PVC C-900 DR18 with sizes 6 Inch or greater via open trench, with dewatering as 

described in the previous “Cost Evaluation Methodology” section. 

5.2.8.3 Replacement of City Water Meters 

Due to aging meters, that may be inaccurate and/or require manually reading described in the 

“Existing Facilities” portion of this report, it is been recommended  that all of the water meters 

should be replaced in their entirely. Water meters are currently older than 40 years, and  exceed 
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their  expected useful life, which provides incorrect data regarding water usage, water loss 

percentages, and has a negative impact on the City’s billing system.  

5.2.8.4 Construction of Water Well Northern Area 

Presently there is a dependence on Cook Street and Morgan Street Booster stations to provide, 

a backup source of water in the northern area of the City. Backup water production in the northern 

area of the City is non-existent, making the distribution system open for failure if either of the 

booster stations do not work as desired. Currently the system has six wells all of them located on 

the southern part of the City, most of which are near their end of useful life,a new well located in 

the north will provide reliable water production and prevent water outages. 

Additionally, most of the water system users in this northern area are currently connected to the 

northern tanks located on Cemetery Road. This new water source, when connected to the Upper 

tanks located on Cemetery Road, will provide a reliable back up water supply to this area and the 

rest of the city if needed under an emergency situation. 

5.2.8.5 Water and Energy Efficiency 

This alternative will cost approximately an $12.000 additional per year in electricity costs due to 

the new well pump, the addition of a new well will reduce the cost of boosting the water from the 

southern part of the City to the north tanks, which could counter the O&M cost of this improvement. 

The amount of lost water in this portion of the system is estimated at ~ 26 Million gallons per year. 

This amount of water represents $46,849 in lost revenue per year, at the rate the city charges per 

gallon of water.. 

5.2.8.6 Green Infrastructure 

This alternative will reduce water losses by approximately 26 Million gallons per year due to 90- 

line breaks within this area reported by the city officials. This is an essential consideration in New 

Mexico with limited water supply available. See Appendix 8 for justification on water loss 

numbers.  

5.2.8.7 Land Requirements 

Minimal additional land requirements are anticipated for the installation of the new water well. A 

small easement may need to be purchased by the City in order to build this water well. If the land 

is privately owned, and if this option is pursued the owner will need to be determined.  

No additional land requirements are anticipated for the replacement of the water lines, as all new 

water lines are within existing right-of-way.  
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5.2.8.8 Potential Construction Problems 

The largest potential for construction problems in this alternative lies on the neighborhoods 

located on each side of I-25 business route which will require service lines crossing all lanes within 

an NMDOT owned road. This will either require extensive closures, or more likely, directional 

drilling for the new service lines. It is assumed that drilling will be required, and a bid item for 

drilling has been included in the cost estimate for this portion of the alternative. 

Groundwater dewatering is another large potential concern for this alternative. A large portion of 

these main transmission’s lines run parallel with the Rio Grande which has a shallow groundwater 

table in this area. This alternative will assume 5 percent dewatering since it isn’t near the Rio 

Grande.  

5.2.8.9 Resiliency and Operational Simplicity 

The only regular maintenance item for this alternative is the new water well pump, which will 

require periodic maintenance as recommended by the manufacturer. The new pipelines and water 

meter replacements are anticipated to greatly reduce the operations costs associated with pipe 

repairs in this area.  

5.2.8.10 Alternative Pros/Cons 

ADVANTAGES: 

• This option has a low capital cost 

• This option fixes safety issues in the Williamsburg area (in the form of infiltration and lack of 

fire flow) 

• This option improves the back up and redundancy to the water system 

• This option improves approximately 11 percent of the water system 

• This option improves approximately 22 percent of the aging water system 

 

DISADVANTAGES: 

• This option requires a large amount of NMDOT crossing permits 

• This option has additional O&M for the new well, but pumping cost will be countered by not 

boosting the water twice to this upper zone 

• This option doesn’t reduce a large amount of water losses 

• This option doesn’t reduce pressure peaks in the system that causes the water breaks 

• This option doesn’t prevent service outages for residents 
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5.2.8.11 Cost Summary  

 

Table 20: Alternative VIII Cost Summary  

Alternative VIII- Williamsburg 

20 Yrs O&M PW $11,430,818 

Construction Cost $18,538,532 

Non-Construction Cost $3,520,636 

Total $33,489,986 
 

The annual 2020 Operation and maintenance is $716,050. See the breakdown of Annual 

Operation and Maintenance cost is provided in Appendix 5  and full construction and non-

construction cost breakdown is in Appendix 4.  
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Figure 17: Alternative VIII Williamsburg  
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5.2.9 Alternative IX: Pressure Tank Replacement  

5.2.9.1 Description 

Alternative IX will consist of installing a new water system, with a building, located near the 

existing water well which will enclose two 200-gallon capacity pressure tanks, a chlorination 

system, and a control panel at the municipal airport. The existing well will include a new 8 Inch 

sanitary pitiless seal unit to protect the wellhead from contamination (surface water, debris, 

insects, vermin and other contaminants).  

5.2.9.2 Design Layout Map 

A map illustrating the schematic design layout of Alternative IX is shown in Figure 18. The new 

pressure tanks will be on the south-west side of the building. As show in the design layout, a new 

waterline will be connected to the well. Isolation valves will be installed with the new inlet and 

outlets piping to allow the new tank to be isolated for maintenance and repairs. In addition, the 

chlorination system and control panels will be design and located within the building, and comply 

with health and safety requirements.  

5.2.9.3 Green Infrastructure 

This alternative is not expected to have any environmental impacts. This is because the new 

pressure tanks will be located within the existing boundaries of the new building. Installation of 

this system will not add any further impact on endangered species, flood plains, wetlands, 

historical or archaeological sites due that existing buildings will not be affected by this upgrade.  

5.2.9.4 Land Requirements 

Minimal additional land requirements are anticipated for the installation of the new building and 

fence of 30’ by 45’.  

5.2.9.5 Potential Construction Problems 

Construction of Alternative IX is not expected to have any significant problems. There are no 

known utilities in the direct vicinity of the proposed locations of the new building and its 

associated pipeline.  

5.2.9.6 Resiliency and Operational Simplicity 

Installation and future operation of the new pressure tank is anticipated to have a beneficial impact 

on the system because it will provide redundancy to the system and will allow for more energy 

efficient use of the well pump. No interruption in the delivery of chlorinated water to distribution 

system means there is a much smaller chance of water consumers ingesting water that has not 
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been properly disinfected. The new water system replacements are anticipated to greatly reduce 

the operations costs associate with repairs of the failing system.  

5.2.9.7 Alternative Pros/Cons 

ADVANTAGES: 

• This option has a low capital cost 

• This option fixes safety issues at the Municipal airport of no chlorination and lack of secure 

building for the facilities 

• This option prevents service outages for the airport buildings 

DISADVANTAGES: 

• This option has additional O&M for the new chlorination system 

• This option doesn’t provide enough to back up water storage to the water system if power 

outage occurs 

• This option only addresses a small transient population 

• This option doesn’t repair the small existing distribution system 

 

5.2.9.8 Cost Summary 

 
Table 21: Alternative IX  Cost Summary  

Alternative IX-Airport 1 

20 Yrs O&M PW $33,305 

Construction Cost $342,862 

Non-Construction Cost $90,328 

Total $466,495 

 

 The annual 2020 Operation and maintenance is $2,086. See the breakdown of Annual Operation 

and Maintenance cost is provided in Appendix 5 and full construction and non-construction cost 

breakdown is in Appendix 4 . 
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Figure 18: Airport Alternative IX Pressure Tank Replacement
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5.2.10 Alternative X: Airport Improvements – New ground water storage tank without fire flow   

5.2.10.1 Description 

Alternative X will consist of installing a new Municipal Airport water System with a new building 

located near the existing water well. The building will enclose a chlorination system, Variable 

speed booster system and a control panel. A new 7,200 gallons steel storage tank will be located 

near the building. The existing well will include a new 8 Inch sanitary pitiless seal unit to protect 

the wellhead from contamination (surface water, debris, insects, vermin and other contaminants).  

5.2.10.2 Design Layout Map 

A map illustrating the schematic design layout of Alternative X is shown in Figure 19.The new 

steel storage tank will be nearby the new building. As show in the design layout, a new water 

system will be connected to the well. Isolation valves will be installed with the new inlets and 

outlets piping to allow the new tank to be isolated for maintenance and repairs. In addition 

chlorination system, booster system, and control panels will be design and located within the 

building following hazards protocols.  

5.2.10.3 Green Infrastructure 

This alternative is not expected to have any environmental impacts. This is because the new 

storage tanks will be located within the existing boundaries of the existing system. Installation of 

this system will not add any further impact on endangered species, flood plains, wetlands, 

historical or archaeological sites since the existing buildings will not be affected by this upgrade.  

5.2.10.4 Land Requirements 

Minimal additional land requirements are anticipated for the installation of the new storage tank, 

building, and fence of 30’ by 80’.  

5.2.10.5 Potential Construction Problems 

Construction of Alternative X is not expected to have any significant problems. There are no 

known utilities in the direct vicinity of the proposed location of the new building and its 

associated pipeline.  

5.2.10.6 Resiliency and Operational Simplicity 

Installation and future operation of the new tank is anticipated to have a beneficial impact on the 

environment because it will provide a 3-day storage in the system and will allow for more energy 

efficient use of the new water pump. No interruption in the delivery of chlorinated water to 

distribution means there is a much smaller chance of water consumers ingesting water that has 
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not been properly disinfected. The new water system replacements is anticipated to greatly 

reduce the operations costs associated with the failing system.  

5.2.10.7 Alternative Pros/Cons 

ADVANTAGES: 

• This option has a low capital cost 

• This option fixes safety issues at the Municipal Airport of no chlorination and lack of secure 

building for the facilities 

• This option improves the water storage requirement and reliability of water supply if a power 

outage occurs 

• This option prevents service outages for the airport buildings. 

 

DISADVANTAGES: 

• This option has additional O&M for the new chlorination system, booster pumps, and 

storage tank 

• This option only addresses a small transient population 

• This option doesn’t repair the small existing distribution system 

5.2.10.8 Cost Summary 

 
Table 22: Alternative X Cost Summary  

Alternative X-Airport 2 

20 Yrs O&M PW $33,305 

Construction Cost $447,772 

Non-Construction Cost $107,461 

Total $588,538 
 

The annual 2020 Operation and maintenance is $2,086. See the  breakdown of Annual Operation 

and Maintenance cost is provided in Appendi x 5 and full construction and non-construction cost 

breakdown is in Appendix 4.
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Figure 19: Airport Alternative X New Ground Wat er Storage Tank  without Fire Flow
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5.2.11 Alternative XI: Airport Improvements- with Fire flow  

5.2.11.1 Description 

Alternative XI will consist of installing a new Municipal Airport water System with a new building 

located near the existing water well. The building will enclose a chlorination system, variable 

speed booster system, a 1,600 GPM fire pump, and a control panel. A new 190,000-gallon steel 

storage tank will be constructed near the building. The existing well will include a new 8 Inch 

sanitary pitiless seal unit to protect the wellhead from contamination (surface water, debris, 

insects, vermin and other contaminants).  

5.2.11.2 Design Layout Map 

A map illustrating the schematic design layout of Alternative XI is shown in Figure 20. The new 

steel storage tank will be located near the new building. As shown in the design layout, a new 

waterline will be connected to the outlet of the water well. Isolation valves will be installed with the 

new inlet and outlet piping to allow the new tank to be isolated for maintenance and repairs. The 

chlorination system, booster system, and control panels will be designed and located within the 

building complying with health and safety requirements.  

5.2.11.3 Green Infrastructure 

This alternative is not expected to have any environmental impacts. This is because the new 

storage tanks will be located within the existing boundaries of the existing system. Installation of 

this system will not add any further impact on endangered species, flood plains, wetlands, 

historical and archaeological sites due that existing buildings will not be affected by this upgrade.  

5.2.11.4 Land Requirements 

Minimal additional land requirements are anticipated for the installation of the new storage 

building and fence of 30’ by 90’.  

5.2.11.5 Potential Construction Problems 

Construction of Alternative XI is not expected to have any significant problems. There are no 

known utilities in the direct vicinity of the proposed locations of the new building and its 

associated pipeline.  

5.2.11.6 Resiliency and Operational Simplicity 

Installation and future operation of the new tank is anticipated to have a beneficial impact on the 

environment because it will provide a three day redundancy in the system, comply with fire flow 

requirements, and will allow for more energy efficient use of the new water pump. No interruption 
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in the delivery of chlorinated water to distribution means there is a much smaller chance of water 

consumers ingesting water that has not been properly disinfected. The new water system 

replacements is anticipated to greatly reduce the operations costs associated with pipe repairs in 

this area.  

5.2.11.7 Alternative Pros/Cons 

ADVANTAGES: 

• This option fixes safety issues at the Municipal Airport of no chlorination and lack of secure 

building for the facilities 

• This option improves the water storage requirement and reliability of water supply if a power 

outage occurs 

• This option complies with fire flow requirement 

• This option prevents service outages for the airport buildings. 

• This option repairs the small existing distribution system to meet fire flow requirements 

 

DISADVANTAGES: 

• This option has a high capital cost 

• This option has additional O&M for the new chlorination system, booster pumps, fire flow 

pump, and storage tank 

• This option only addresses a small transient population 

 

5.2.11.8 Cost Summary 

Table 23: Alternative XI Cost Summary  

Alternative XI-Airport 3 

20 Yrs O&M PW $647,893 

Construction Cost $1,850,550 

Non-Construction Cost $336,534 

Total $2,834,977 

 

The annual 2020 Operation and maintenance is $40,585. See the  breakdown of Annual 

Operation and Maintenance cost is provided in Appendix 5  and full construction and non-

construction cost breakdown is in Appendix  4.
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Figure 20: Airport Alternative XI New Ground Water Storage Tank with Fire Flow
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5.2.12 Alternative XII: Airport Improvements – VFD Well pump 

5.2.12.1 Description 

Alternative IX consist of installing a new water system with a building located near the existing 

water well at the municipal airport. The building will house one 30 gpm capacity pressure tank, a 

chlorination system, 50 gpm variable speed pumps, and a control panel. The existing well will 

include a new 8 Inch sanitary pitiless seal unit to protect the wellhead from contamination (surface 

water, debris, insects, vermin and other contaminants). 

5.2.12.2 Design Layout Map 

A map illustrating the schematic design layout of Alternative XII is shown in Figure 21. The new 

pressure tanks will be on the south-west side of the building. As show in the design layout a new 

waterline will be connected to the outlet of the water well. Isolation valves will be installed with the 

new inlet and outlet piping to allow the new tank to be isolated for maintenance and repairs. In 

addition, the chlorination system, control panels, and VFD will be design and located within the 

building meeting health and safety requirements.  

5.2.12.3 Green Infrastructure 

This alternative is not expected to have any environmental impacts. This is because the new 

pressure tank will be located within the existing boundaries of the new building. Installation of this 

system will not add any further impact on endangered species, flood plains, wetlands, historical 

or archaeological sites due that existing buildings will not be affected by this upgrade.  

5.2.12.4 Land Requirements 

Minimal additional land requirements are anticipated for the installation of the new building and 

fence of 30’ by 45’.  

5.2.12.5 Potential Construction Problems 

Construction of Alternative XII is not expected to have any significant problems. There are no 

known utilities in the direct vicinity of the proposed locations of the new building and its 

associated pipeline.  

5.2.12.6 Resiliency and Operational Simplicity 

Installation and future operation of the new pressure tank is anticipated to have a beneficial 

impact on the system because it will allow for more energy efficient use of the well pump. No 

interruption in the delivery of chlorinated water to distribution means there is a much smaller 

chance of water consumers ingesting water that has not been properly disinfected. The new 
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water system replacements is anticipated to greatly reduce the operations costs associate 

repairs of the failing system. 

5.2.12.7 Alternative Pros/Cons 

ADVANTAGES: 

• This option has a low capital cost 

• This option fixes safety issues at the Municipal Airport of no chlorination and lack secure 

building for the facilities 

• This option reduces service outages for the airport buildings 

DISADVANTAGES: 

• This option has additional O&M for the new chlorination system and well pump VFD 

• This option doesn’t provide enough to back up water storage to the water system if power 

outage occurs 

• This option only addresses a small transient population 

• This option doesn’t repair the small existing distribution system 

 

5.2.12.8 Cost Summary 

 
Table 24: Alternative XII  Cost Summary  

Alternative XII -Airport 4 

20 Yrs O&M PW $38,021 

Construction Cost $393,623 

Non-Construction Cost $98,618 

Total $530,262 

 

The annual 2020 Operation and maintenance is $2,382. See the  breakdown of Annual Operation 

and Maintenance cost is provided in Appendix 5  and full construction and non- construction cost 

breakdown is in Appendix 4.  
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Figure 21: Airport Alternative XII VFD Well Pump



Preliminary Engineering Report    
Water System Improvements        Project No. 19-600-216-00 
 

   
    Page | 89 

 

6 SELECTION OF AN ALTERNATIVE 

6.1 Life Cycle and Capital Cost Analysis 

When analyzing project alternatives, different avenues for selecting the best project must be 

evaluated. In selecting the most feasible and functional project for the water system, two features 

were considered. The first is a life cycle cost analysis (LCCA) which was developed as a tool to 

assist asset managers with decisions solely based off monetary value. Other non-monetary 

factors help analyze and selecting an alternative are listed in the section below.  

6.1.1 Capital & Life Cycle Cost Summary 

All alternatives were evaluated on a lifecycle cost basis with estimated future maintenance, 

electricity, and water losses accounted for. All alternatives use a 2.25% (2 years) discount rate, 

respectively, to calculate future and present values. All alternatives are evaluated for a 20-year 

period, and the total net present value for this period is calculated. 

Present worth is the future value, capital and annual O&M costs, of a project for its entire 

operational or design life discounted to reflect its current value.  It is a useful tool for comparing 

cash flows that don’t necessarily occur at the same time. When developing the present worth of 

each alternative, a 2.25% Real Interest Rate was used for 20 years based on Discount Rates for 

Cost-Effectiveness, Lease Purchase, Related Analysis, and OMB Circular No. A-94 (US Office 

of Management and Budget).  

The present worth of the annual O&M costs is calculated using the equation below  

𝑷𝑽 = 𝐴 ∗
(1 + 𝑖)𝑛 − 1

𝑖(1 + 𝑖)𝑛
 

PV: Present Value 

A: Annual Cost (O&M costs) 

I: Real Interest Rate: 2.25%  

N: number of years: 20 years 

The Net Present Value was calculated as the sum of the Capital Cost plus the present worth of 

the uniform series of annual O&M (USPW (O&M)).  

 

Evaluation of the T or C water system Alternatives I through VIII, the Capital Costs for Alternative 

II is the highest; and the Annual O&M Costs for Alternative II is the highest. Alternative I has the 
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lowest Capital Costs and Annual O&M Costs, as one would expect resulting in a Net Present 

Value less than the other eight alternatives.  

Alternatives I through XII presented herein are comprised of installing new facilities in addition to 

upgrading the existing facilities. As such the existing equipment, tanks, pumps, PRV, piping, 

buildings, valves, and appurtenances will remain in service through the end of their useful life. 

Therefore, the salvage value for alternatives I through XII is $0. 

 

Table 25: Cost Estimate Summary  

 

Annual 
O&M 

Present 
Worth 20 

Yrs  

Capital Cost  Net Present 
Value 

2020 
Annual 
O&M 
Cost  

Alternative I - No Construction  $11,871,223  $0  $11,871,223  $743,638  

Alternative II - Complete System*  $9,325,812  $102,572,936  $111,898,748  $584,188  

Alternative III - System Performance Update*  $10,989,446  $25,794,833  $36,784,279  $688,402  

Alternative IV - North Side*  $11,914,630  $8,872,546  $20,787,176  $746,357  

Alternative V - East Side*  $11,402,777  $25,123,088  $36,525,865  $714,294  

Alternative VI - West Side*  $11,660,118  $15,543,242  $27,203,360  $730,414  

Alternative VII - Downtown*  $11,719,281  $14,522,646  $26,241,927  $734,120  

Alternative VIII - Williamsburg*  $11,430,818  $22,059,168  $33,489,986  $716,050  

Alternative IX -Airport 1 - Pressure tank 
Replacement **  $33,305  $433,190  $466,495  $2,086  

Alternative X -Airport 2 - Without Fire Flow**  $33,305  $555,233  $588,538  $2,086  

Alternative XI -Airport 3 -With Fire Flow**  $647,893  $2,187,084  $2,834,977  $40,585  

Alternative XII -Airport 4 -VFD Well Pump**  $38,021  $492,241  $530,262  $2,382  

*Alternative includes new well 
**Alternative 9-13 the airport system is newly acquired, so the O&M cost for these alternatives will be added to additional 
O&M cost to the city’s O&M budget. 

 
 

6.2 Non-Monetary Factors 

It is important to not only evaluate alternatives on a cost basis; all alternatives are also evaluated 

on a Non-Monetary basis. All alternatives are scored based on six factors, then given a total score 

based on the sum of all weighted factors. The Scores and Score Weights are as explained below: 

6.2.1 Score Weights 

• Environmental Impacts: (Score Weight: 5) This factor was given high importance, as 

environmental safety and water conservation is a large concern for long-term 

sustainability. Table 26 is a summary of the T or C water system alternatives.  
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Table 26: Water Reduction and Cost savings  
 Water Losses 

(G) Monetary Losses  

Alternative I - No Construction  120,589,680 $              211,032 

Alternative II - Complete System  116,489,630 $              203,857 

Alternative III - System Performance Update  45,582,899 $                79,770 

Alternative IV - North Side  6,150,074 $                10,763 

Alternative V - East Side  27,928,570 $                48,875 

Alternative VI - West Side  16,979,027 $                29,713 

Alternative VII - Downtown  14,494,879 $                25,366 

Alternative VIII - Williamsburg  26,770,909 $                46,849 

 

• Operation and Maintenance: (Score Weight: 2 ) This factor was given a low importance, 

operation and maintenance cost is relatively low for distribution system infrastructure. 

Table 27 summarizes all the alternative’s O&M cost. 

 
Table 27: Operation and maintenance cost  

 
2020 

Annual 
O&M Cost  

2021 
Annual 

O&M Cost  

2023 
Annual 

O&M Cost   
Alternative I - No Construction  $743,638  $760,370  $794,971  

Alternative II - Complete System  $584,188  $597,332  $624,515  

Alternative III - System Performance Update  $688,402  $703,891  $735,922  

Alternative IV - North Side  $746,357  $763,150  $797,878  

Alternative V - East Side  $714,294  $730,365  $763,601  

Alternative VI - West Side  $730,414  $746,848  $780,834  

Alternative VII - Downtown  $734,120  $750,638  $784,796  

Alternative VIII - Williamsburg  $716,050  $732,161  $765,479  

Alternative IX -Airport 1 - Pressure tank Replacement  $2,086  $2,133  $2,230  

Alternative X -Airport 2 - Without Fire Flow  $2,086  $2,133  $2,230  

Alternative XI -Airport 3 -With Fire Flow  $40,585  $41,499  $43,387  

Alternative XII -Airport 4 -VFD Well Pump  $2,382  $2,435  $2,546  

* 2023 annual O&M Cost is projected at the estimated project completion.  

 
 

• Constructability: (Score Weight: 4 ) This factor was given a high score, as constructability 

in this area can potentially have a high construction cost for dewatering.  

• Capital Cost: (Score Weight: 5 ) This factor was given a high score as securing funding is 

the most important step to getting a project started. 
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• Public Safety: (Score Weight: 5) This was given a high score, public safety is always a 

major concern.  

• Disruption of Service: (Score Weight: 3 ) This factor was given a slightly lower score 

because temporary service outages can be endured. However, long term service 

disruption is unacceptable.  

6.2.2 Alternate I: No Construction 

Scores for Alternate I are justified as follows: 

• Environmental Impacts: (Score: 1 ) This alternative was given a low environmental score, 

as taking no construction will not mitigate leaks, and make any water conservation 

problems worse.  

• Operation and Maintenance: (Score: 2 ) This alternative was given a low score for ease of 

maintenance; this alternative requires a large amount of maintenance due to frequent line 

breaks in the areas which will require constant repairs.  

• Constructability: (Score: 5 ) This alternative was given a high constructability score, as no 

construction is required.  

• Capital Cost: (Score: 5 ) This alternative is no cost, and was given a high Capital Cost 

score.  

• Public Safety: (Score: 2 ) This alternative puts existing customers at risk of water outages 

as well as the possibility of contamination due to line breaks, and was given a low public 

safety score.  

• Disruption of Service: (Score: 2 ) This alternative puts customers at a high risk of outages, 

and was given a low score for service disruption.  

6.2.3 Alternate II: Complete Water Replacement 

Scores for Alternate II are justified as follows: 

• Environmental Impacts: (Score: 5 ) This option will reduce leaks and aid in water 

conservation, construction takes place in previously disturbed areas and should have 

minimal impact.  

• Operation and Maintenance: (Score: 5 ) This option will greatly improve operation and 

maintenance (O&M) compared to the existing system by replacing the old infrastructure.  

• Constructability: (Score: 2 ) This option is within existing right-of-way, and it is assumed 

that trenching dewatering will be extensive on the East area and Downtown area. 
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Extensive geotechnical investigations are highly recommended prior to construction. A 

point was deducted for the difficulty of installing service lines on these previously mention 

areas. Points were deducted because of the longevity of the construction phase. 

• Capital Cost: (Score: 1 ) This is the most expensive option, and was given a low score for 

initial capital cost.  

• Public Safety: (Score: 5 ) This alternative will greatly reduce the risk of contamination due 

to line breaks, repairs and water redundancy  for the water system.   

• Disruption of Service: (Score: 5 ) This option will greatly diminish the amount of service 

disruptions, but will create a temporary disruption during construction.  

6.2.4 Alternate III: System Performance Upgrade 

Scores for Alternate III are justified as follows: 

• Environmental Impacts: (Score: 4 ) This option will address flow and pressure surges that 

are prevalent in the water system, it will reduce leaks and aid in water conservation. 

Construction takes place in previously disturbed areas and should have minimal impact. 

A point was deducted compared to Alternative II because it doesn’t assess the aging 

waterline replacement within the neighborhoods.  

• Operation and Maintenance: (Score: 4 ) This option will greatly improve operation and 

maintenance compared to the existing system. A point was deducted as since the aging 

infrastructure that causes the breaks is not being replaced. 

• Constructability: (Score: 5 ) This is the most constructible option, as no service lines are 

to be installed where shallow groundwater tables have the probability to impact the 

construction.  

• Capital Cost: (Score: 3 ) This option was given a medium score due to high initial capital 

cost, but still the cost doesn’t exceed the city’s budget.   

• Public Safety: (Score: 4 ) This alternative will greatly reduce the risk of contamination due 

to the reduction in pressure surges, which will reduce line breaks and repairs on the aging 

infrastructure.   

• Disruption of Service: (Score: 4 ) This option will greatly diminish the amount of service 

disruptions, but will create a temporary disruption during construction. 

6.2.5 Alternate IV: North Side 

Scores for Alternate IV are justified as follows: 
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• Environmental Impacts: (Score: 2 ) This option will address flow, reduce leaks, and aid in 

water conservation. Construction takes place in previously disturbed areas and should 

have minimal impact. three points were deducted due to the small percentage of pipeline 

replacements compared to other alternatives, and compared to alternative III, because it 

doesn’t assess pressure surges within the water system. 

• Operation and Maintenance: (Score: 2) This option will improve a small part of the 

operation and maintenance compared to the existing system, but it doesn’t address the 

remaining issues of the water system.   

• Constructability: (Score: 5 ) This alternative was given a relative high score, as no service 

lines are to be installed where shallow groundwater tables that lowers the probability to 

impact the constructability. 

• Capital Cost: (Score: 4 ) This option was given a relatively high score due to low initial 

capital cost. 

• Public Safety: (Score: 2 ) This alternative will greatly reduce the risk of contamination due 

to line breaks to the specific area, but does not address rest of the existing aging 

infrastructure. 

• Disruption of Service: (Score: 2 ) This option will reduce the amount of service disruptions, 

but will create a temporary disruption during construction. Three points were deducted 

due to trench dewatering possibly extending the period of any disruption while in 

construction. 

 

6.2.6 Alternate V: East Side  

Scores for Alternate V are justified as follows: 

• Environmental Impacts: (Score: 2) This option will address flow, reduce leaks, and aid in 

water conservation. Construction takes place in previously disturbed areas and should 

have minimal impact. Three points were deducted compared to alternative III because it 

doesn’t assess pressure surges within the water system.  

• Operation and Maintenance: (Score: 2) This option will improve operation and 

maintenance compared to the existing system, but doesn’t address the remaining part of 

the water system or resolves pressure issues.   
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• Constructability: (Score:  3) This alternative was given a relative low score, as almost 60 

percent of the service lines will require extensive trenching dewatering. Broad 

geotechnical investigations are highly recommended prior to construction.  

• Capital Cost: (Score: 2) This option was given a relatively low score due to high initial 

capital cost. 

• Public Safety: (Score:  2) This alternative will greatly reduce the risk of contamination due 

to line breaks, repairs, and water redundancy in the East area only.   

• Disruption of Service: (Score:  2) This option will reduce the amount of service disruptions, 

but will create a temporary disruption during construction. Three points were deducted 

due to trench dewatering possibly extending the period of disruption while in construction. 

6.2.7 Alternate VI: West Side  

Scores for Alternate VI are justified as follows: 

• Environmental Impacts: (Score: 3) This option will address flow, reduce leaks, and aid in 

water conservation. Construction takes place in previously disturbed areas and should 

have minimal impact. Two points were deducted compared to alternative III because it 

doesn’t assess the pressure surges within the water system.  

• Operation and Maintenance: (Score:  3) This option will improve operation and 

maintenance compared to the existing system, but it doesn’t address the remaining issues 

of the water system.   

• Constructability: (Score:  4) This alternative was given a relative high score, as no service 

lines are to be installed where shallow groundwater table that lowers the probability to 

impact the constructability. 

• Capital Cost: (Score: 3 ) This option was given a medium score due to high initial capital 

cost, but the cost still doesn’t exceed the city’s budget.  

• Public Safety: (Score: 3) This alternative will greatly reduce the risk of contamination due 

to line breaks, repairs, water redundancy, and addresses aging infrastructure in the West 

area only. This helps mitigate the issues with the high pressure surges in this area.  

• Disruption of Service: (Score: 3) This option will reduce the amount of service disruptions, 

but will create a temporary disruption during construction.  

6.2.8 Alternate VII: Downtown  

Scores for Alternate VII are justified as follows: 
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• Environmental Impacts: (Score: 2) This option will address flow, reduce leaks, and aid in 

water conservation. Construction takes place in previously disturbed areas and should 

have minimal impact. Three points were deducted compared to alternative III because it 

doesn’t assess the pressure surges within the water system.  

• Operation and Maintenance: (Score : 2) this option will improve operation and 

maintenance compared to the existing system, but it doesn’t address the remaining issues 

of the water system or resolves pressure issues.   

• Constructability: (Score:  2) This alternative was given a low score, as almost 90 percent 

of the service lines will require extensive trenching dewatering. Broad geotechnical 

investigations are highly recommended prior to construction.  

• Capital Cost: (Score: 3 ) This option was given a medium score due to high initial capital 

cost. But , the cost doesn’t exceed the city’s budget. 

• Public Safety: (Score: 3) This alternative will greatly reduce the risk of contamination due 

to line breaks, repairs, and water redundancy in the Downtown area. This area is one of 

the busiest areas of the city.   

• Disruption of Service: (Score: 2) This option will reduce the amount of service disruptions 

but will create a temporary disruption during construction. Three points were deducted 

due to trench dewatering possibly extending the period of disruption during construction. 

6.2.9 Alternate VIII: Williamsburg  

Scores for Alternate VIII are justified as follows: 

• Environmental Impacts: (Score: 3) This option will address flow reduce leaks, and aid in 

water conservation. Construction takes place in previously disturbed areas and should 

have minimal impact. Two points were deducted compared to alternative III because it 

doesn’t assess pressure surges within the water system.  

• Operation and Maintenance: (Score:  3) This option will improve operaition and 

maintenance compared to the existing system, but it doesn’t address the remaining part 

of the water system or resolves pressure issues.   

• Constructability: (Score:  4) This alternative was given a relative high score, as no service 

lines are to be installed where shallow groundwater table that lowers the probability to 

impact the constructability. 

• Capital Cost: (Score: 2 ) This option was given a relative low score due to high initial capital 

which is out of the city’s budget. 
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• Public Safety: (Score: 3) This alternative will greatly reduce the risk of contamination due 

to line breaks, repairs, water redundancy, and addresses aging infrastructure in the 

Williamsburg area only. This helps mitigate the issues with the high pressure surges in 

this area. 

• Disruption of Service: (Score: 3) This option will reduce the amount of service disruptions, 

but will create a temporary disruption during construction.  

6.2.10 Alternate IX: Airport Improvements Pressure Tank Replacement 

Scores for Alternate IX are justified as follows: 

• Environmental Impacts: (Score: 4 ) This option will reduce leaks and aid in water 

conservation, construction takes place in a undisturbed areas owned by the city and 

should have small impact due to the size of required building.  

• Operation and Maintenance: (Score: 3 ) This option will significantly improve operation 

and maintenance compared to the existing system. Two points were deducted per 

absence replacement of the existing waterlines.  

• Constructability: (Score: 4 ) This option was given a relatively high constructability scored 

due to no additional land requirements are anticipated for the installation of the new 

building and fence.  

• Capital Cost: (Score: 5) This option was given a relatively high score due to low initial 

capital cost (common with Alternative XIII due to similar cost). 

• Public Safety: (Score: 2 ) This alternative will reduce the risk of contamination due to line 

breaks and repairs as well as provide constant flow. Three points were deducted 

compared to Alternative XI due to not complying with fire flow requirements. 

Disruption of Service: (Score: 2) This option will greatly reduce the amount of service 

disruptions, but will create a temporary disruption during construction. 

6.2.11 Alternate X: Airport Improvements without Fire Flow  

Scores for Alternate X are justified as follows: 

• Environmental Impacts: (Score: 4) This option will reduce leaks and aid in water 

conservation, construction takes place in a undisturbed areas owned by the city and 

should have small  impact due to size of the required tank and  building. 
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• Operation and Maintenance: (Score: 4 ) This option will significantly improve operation 

and maintenance compared to the existing system. A point was deducted per the absence    

replacement of the existing waterlines. 

• Constructability: (Score: 4) This option was given a relatively high constructability scored 

due to no additional land requirements are anticipated for the installation of the new 

storage tank, building, and fence. 

• Capital Cost: (Score: 3) This option was given a neutral score due to higher initial capital 

cost than alternative IX and XII. 

• Public Safety: (Score: 3) This alternative will reduce the risk of contamination due to line 

breaks and repairs as well as provide constant flow. Two points were deducted compared 

to Alternative XI due to not complying with fire flow requirements. 

Disruption of Service: (Score: 4 ) This option will greatly diminish the amount of service 

disruptions, but will create a temporary disruption during construction. 

6.2.12 Alternate XI: Airport Improvements with Fire Flow 

Scores for Alternate XI are justified as follows: 

• Environmental Impacts: (Score: 4) This option will reduce leaks and aid in water 

conservation,construction takes place in a undisturbed areas owned by the city and should 

have small impact due to size of the required tank and building . 

• Operation and Maintenance: (Score: 4) This option will significantly improve operation 

and maintenance compared to the existing system. A point was deducted due to additional 

maintenance  the fire pump system. 

• Constructability: (Score: 4 ) This option was given a relatively high constructability scored 

due to no additional land requirements are anticipated for the installation of the new 

storage tank, building, and fence. 

• Capital Cost: (Score: 2) This option was given a relatively low due to higher initial capital 

cost.  

• Public Safety: (Score: 5 ) This alternative will reduce the risk of contamination due to line 

breaks and repairs as well as provide constant flow. This alternative complies with fire flow 

requirement.  

Disruption of Service: (Score: 5) This option will greatly diminish the amount of service 

disruptions, but will create a temporary disruption during construction. 
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6.2.13 Alternate XII: Airport Improvements –VFD Well Pump 

Scores for Alternate XII are justified as follows: 

• Environmental Impacts: (Score: 4 ) This option will reduce leaks and aid in water 

conservation, construction takes place in undisturbed areas owned by the city and should 

have small impact due to the size of required building.  

• Operation and Maintenance: (Score: 3 ) This option will significantly improve operation 

and maintenance compared to the existing system. Two points were deducted per 

absence replacement of the existing waterlines.  

• Constructability: (Score: 4 ) This option was given a relatively high constructability scored 

due to no additional land requirements are anticipated for the installation of the new 

building and fence.  

• Capital Cost: (Score: 5) This option was given a relatively high score due to low initial 

capital cost (common with Alternative IX due to similar cost). 

• Public Safety: (Score: 1 ) This alternative will reduce the risk of contamination due to line 

breaks and repairs as well as provide constant flow. Four points were deducted compared 

to Alternative IX due to not complying with fire flow requirements, as well as not providing 

redundancy. 

Disruption of Service: (Score: 2) This option will greatly diminish the amount of service 

disruptions, but will create a temporary disruption during construction. 

6.2.14 Non-Monetary Evaluation 

Based on Table 28 below, Alternative III is the recommended option on a non-cost basis. 

Table 28: Non-Monetary Factors  Scoring  
 

WEIGHT 
FACTOR  

Weighted Score  

 I II III IV V VI VII VIII IX X XI XII 

ENVIRONMENTAL IMPACTS  5 5 25 20 10 10 15 10 15 20 20 20 20 

OPERATION & 
MAINTENANCE 2 4 10 8 4 4 6 4 6 6 8 8 6 

CONSTRUCTABILITY  4 20 8 20 20 12 16 8 16 16 16 16 16 

CAPITAL COST  5 25 5 15 20 10 15 15 10 25 15 10 25 

PUBLIC SAFETY  5 10 25 20 10 10 15 15 15 10 15 25 5 

DISRUPTION SERVICE  3 6 15 12 6 6 9 6 9 6 12 15 6 

TOTAL   70 88 95 70 52 76 58 71 83 86 94 78 

"I= No Construction; II=Complete System; III= System Performance; IV=North Side; V=East Side; VI= West Side; VII= Downtown; VIII= Williamsburg; 
IX= Airport - Pressure Tank Replacement; X= Airport Without Fire Flow; XI= Airport With Fire flow; XI= Airport VFD Well Pump 
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7 PROPOSED PROJECT (RECOMMENDED ALTERNATIVE) 

Based on the above analysis, the recommended alternative for construction is Alternative III -

System Performance Upgrade (See Figure 12). This alternative scored the highest in non-cost 

factors, due to the greater impact on the relieving pressure fluctuation problems within the system. 

This will ensure appropriate water transmission from the southern area from Cook Street to the 

Morgan Street booster station, providing redundancy for the water system with a new well, and 

address aging infrastructure on key water transition and distribution lines.  

This alternative involves extra operational costs in the system compared to other alternatives. 

Nevertheless, it alleviates the constant water breakages in the “West” and “Williamsburg” areas 

of the system due to high pressure. This alternative will consist of 47,508 linear feet of waterline 

and transmission line replacements. This alternative also includes the replacement of the 

transmission water line from Cook Street booster Station to Morgan Street booster station, which 

will eliminate the high pressure peaks in the “Williamsburg” area. The System Performance 

Upgrade alternative accounts for approximately 11.3 % of the pipe in the water system that is in 

poor condition, per the City’s operation staff interviews and database. (See Section 5.2.3.1) 

Per the extensive amount of losses in the current system, and large monetary losses due to water 

leaks, it is not recommended that the “No Construction” alternative be considered. While this 

option includes no initial capital expenditure, it continues the high O& M expenses due to the large 

number of leaks present in the system.  

Alternatives II was discarded due to a large initial capital cost, mainly due to the large size and 

the cost of the trenching dewatering, which is necessary for the waterlines located on the “East” 

and “Downtown” areas. This alternative would also require a large number of crossing permits 

from NMDOT, which could significantly complicate the permit application process and 

construction process if done all at once. 

Alternative III takes priority over alternatives IV, V, VII, and VIII since it addresses the pressure 

issues within the city. It substantially reduces the water line breakages within the city, and provides 

full usage of the water storage tanks on the “North” area of the city. These discarded alternatives 

focus mainly on specific areas, but then again, don’t provide a significant solution to the pressure 

problems of the system.  
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7.1 Recommended Alternative III - Phasing Approach 

The total construction cost of Alternative III is $28,052,451. Due to its large cost, and to comply 

with funding agencies requirements, it is recommended to breakdown this alternative into three 

different phases: Phase 1, Phase 2 and Phase 3. 

Alternative III System Performance Upgrade –Phase 1 consists of upsizing main trunk lines such 

as: the transmission lines from Cook Street Booster station to Morgan Street Booster station, the 

waterline on the North area feeding the city’s high school and hospital, installation of pressure 

reducing valves, upsizing a main cast iron waterline located on portions of East 8th and East 9th 

Streets in the “East” area of the city, and looping an area in the “Williamsburg” area (See Figure 

22). Upgrades in Phase 1 will address the high pressure problems by upsizing the waterline and 

installing PRV’S. These modifications will ensure utilization at full capacity for the northern tanks 

located on Cemetery Road, providing a constant pressure within the different neighborhoods.  

Phase 1 can be break down in smaller parts based on its priority order. 

SUBPHASE 

1.A entails the replacement of 6 PRV’s which will address the pressure issues within the city as 

well as providing full capacity on the Cemetery tanks, 

1.B relates to the replacement of approximately 9,862 LF of water transmission lines from Cook 

Street booster station to Morgan Street booster station, located in S Broadway St and Morgan St. 

This will eliminate the 30 PSI pressure spikes when the Cook Street Booster Station is pumping 

to Morgan Street Storage Tank and mainly the Williamsburg area indicated in Figure 7. 

1.C involves the replacement of 5,500 LF of waterlines located on the loop of the southern area 

of the city for Steel St, Cottonwood Dr, Hackberry Ln, and a Utility easement, to replace Cast iron 

Pipe that frequently breaks and has poor water quality for the residents in the area.  

1.D entails the replacement of 5,660 LF of waterlines located on the Northern area on Smith Ave. 

connecting the Hospital and Schools, to provide adequate fire flow to these facilities and increase 

the fire flow to the area indicated as East Side in Figure 7. 

1.E addresses the replacement of 4,146 LF of waterlines located on the North and West area on 

Smith Ave. to replace and failing cast iron mainline that frequently breaks and has poor water 
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quality for the residents in the area and will increase the fire flow in the West Side indicated in 

Figure 7 

Alternative III System Performance Upgrade –Phase 2 entails upsizing main waterlines located 

in the “East” and “Williamsburg” areas, and an additional well located adjacent to the northern 

tanks near Cemetery road (See Figure 23). Upgrades in Phase 2 will provide water redundancy 

in the “North” area as well as continue to help with pressure issues and improving fire flow 

requirements throughout the City.  

Phase 2 can be break down in smaller parts based on its priority order. 

SUBPHASE 

2.A Involves the replacement of 1,357 LF of waterlines located on the southern area of the city 

on Hyde Ave., to replace aged infrastructure and provide an adequate fire flow on the southern 

loop located in the Williamsburg area in shown in Figure 7 

2.B Entails the replacement of 692 LF of waterlines located in on the downtown area at Pershing 

ST. to provide adequate fire flow to this commercial section of the city and increase the fire flow 

to the section indicated as Downtown in Figure 7 

2.C Addresses the replacement of 7,417 LF of waterlines located on the southern are of the city 

within Veater St., and Platinum St. to replace Cast iron Pipe that frequently breaks and to provide  

adequate fire flow on the southern loop located in the Williamsburg area in shown in Figure 7 

2D. Involves the replacement of 5,250 LF of waterlines located on the East Side of the city nearby 

Rio Grande to replace aged infrastructure and to provide adequate fire flow. 

2.E Entails the installation of a new proposed well on the North Side of the City with a new gas 

chlorination system for an additional source of water to provide redundancy to the water supply 

by decentralizing. 

Alternative III System Performance Upgrade –Phase 3 is comprised of upsizing remaining 

waterlines from the previous Phases, 1 and 2, which are located in the “East”, “North” and 

“Williamsburg” areas (See Figure 24). Upgrades in Phase 3 will continue to help with pressure 

issues within the city, and with compliance of fire flow requirements throughout most of the City. 
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Phase 3 can be break down in smaller parts based on its priority order. 

SUBPHASE 

3.A Involves the replacement of 3,500 LF of waterlines located in N pershing St, W Barton Ave., 

and N Date Avenue. To replace aged infrastructure and provide adequate fire flow to the nearby 

facilities and increase the fire flow to the area indicated as North Side in Figure 7. 

3.B Entails the replacement of 2,200 LF of waterlines located in N. Silver St. to replace aged 

infrastructure and to provide adequate fire flow and reduce pressure spikes on the West Side of 

the city.  

3.C Addresses the replacement of 1,700 LF of waterlines located in Marshall St., Veater St, and 

a Utility Easement located on the Williamsburg Area to replace aged pipe, provide reliability in the 

water distribution system connecting into the new water transmission system and comply with the 

fire flow requirements. 

3.D Addresses the replacement of 5,000 LF of waterlines located in N Riverside Dr, Cherry Ln., 

E 4th Ave, and Robert St. to nearby Rio Grande to replace aged infrastructure and to provide 

adequate fire flow. 

Below is the System Performance Upgrade cost estimate breakdown. See Appendix 4  for the 

detailed cost for each of the Phases. 

Table 29: Alternative III SPU - Phases cost summary  
SYSTEM PERFORMANCE UPGRADE  

System Performance Upgrade - Phase 1 $7,530,330  
    1.A PRV UPGRADES $930,465  

    1.B TRANSMISSION LINE - S BROADWAY ST. AND MORGAN ST. $2,329,499  

    1.C SOUTH LOOP STEEEL ST./COTTONWOOD DR./ UTILITY EASEMENT $1,322,450  

    1.D HOSPITIAL- SCHOOL LOOP E. SMITH AVE/ N SILVER ST. $1,527,374  

    1.E CEMETERY LOOP E8TH AVE/ N ASH ST./ W 9TH AVE. $1,420,542  

System Performance Upgrade - Phase 2 $9,844,031  
    2.A HYDE AVE. $699,704  

    2.B PERSHING ST. $678,864  

    2.C PLATINUM ST /VEATER ST LOOP $3,000,931  

    2.D E RIVERSIDE DR. $3,238,046  

    2.E PROPOSED WELL $2,226,486  

System Performance Upgrade - Phase 3 $6,270,445  
    3.A GOLF COURSE AREA $1,323,910  

    3.B N SILVER $991,096  

    3. C WILLIAMSBURG VEATER ST/ UTILITY EASEMENT $784,985  

    3.D N RIVERSIDE DR/ CHERRY LN./ E 4TH AVE $3,170,454  

Cost associated with subphases under 1,2,3 are approximates only and do not have a detail cost estimate 
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Figure 22: Alternative III System Performance Upgrade –Phase 1 
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Figure 23: Alternative III System Performance Upgrade –Phase 2 
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Figure 24: Alternative III Sys tem Performance Upgrade –Phase 3 
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7.2 Project Schedule 

The below preliminary schedule is provided pending PER approval.  

Table 30 : Project Schedule  
Milestones  Start  Finish  

PER & Environmental Review & Approval 8/1/2020 9/1/2020 

Funding Application & Approval 1/1/2021 5/1/2021 

Engineering Services 7/1/2021 6/31/2022 

Final Design Approval 7/1/2022 9/1/2022 

Bidding Phase 9/1/2022 11/1/2022 

Construction Phase 11/2/2022 11/2/2026 

Project Closeout 11/3/2026 1/1/2026 
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7.3 Total Project Cost Estimate 

Table 31: Recommended System Performance Upgrade  Cost  
Alternative III - System Performance Update  

Open Trench Waterline 

ITEMS LIST  UNITS QTY UNIT COST EXTEND COST 

General 

1 Mob/Demob. (5% of General Cost) LS 
                          

1  
$680,549.74 $680,549.74 

2 Traffic Control (3.43% of General Cost) LS 
                          

1  
$1,088,879.58 $1,088,879.58 

3 Construction Survey/Staking (2.17% of General Cost) LS 
                          

1  
$295,358.59 $295,358.59 

4 
SWPPP Preparation, Implementation, and Inspection (1% of 
General Cost) 

LS 
                          

1  
$476,384.82 $476,384.82 

5 Materials Testing (0.2% of General Cost) LS 
                          

1  
$272,219.89 $272,219.89 

6 Subsurface Utility Locating LS 
                          

1  
$22,461.02 $22,461.02 

7 Utility Relocation LS 1 $22,461.02 $22,461.02 

8 AC Pipe Removal and Disposal  LS 1 $15,902.40 $15,902.40 

Waterline 

9 
8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and 
Backfill 

LF 
                

11,796  
$35.70 $421,117.20  

10 
10" Waterline C-900 DR-18 PVC Pipe Installed With Trenching 
and Backfill 

LF 
                

22,393  
$36.50 $817,344.50  

11 
12" Waterline C-900 DR-18 PVC Pipe Installed With Trenching 
and Backfill 

LF 
                

13,319  
$42.30 $563,393.70  

12 Jack and Bore w/ 18-inch Casing pipe, CIP LF 
                      

947  
$220.00 $208,340.00  

13 4-1/2' Fire Hydrant w/ piping valves, and connection EA 
                        

79  
$3,500.00 $277,823.00  

14 6" Gate Valves w/ Valve Can, CIP EA 
                        

45  
$935.00 $42,075.00  

15 8" Gate Valves w/ Valve Can, CIP EA 
                      

980  
$1,205.00 $1,181,438.34  

16 10" Gate Valves w/ Valve Can, CIP EA 
                      

124  
$2,500.00 $310,180.07  

17 12" Gate Valves w/ Valve Can, CIP EA 
                          

5  
$3,263.00 $17,383.96  

18 
Furnish and Install 6"x2"” PRV Assembly (including PRV, vault, 
excavation, labor and all required appurtenances for a complete 
installation) 

EA 
                          

6  
$80,000.00 $480,000.00  

19 Pressurized waterline connections, CIP EA 
                      

315  
$1,184.22 $373,502.07  

20 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB 
             

104,203  
$3.00 $312,609.15  

21 Joint Restraints, CIP EA 
                  

4,430  
$77.75 $344,443.85  

22 
1" Water Service, New single connection to existing watermain, 
cip. SD 2362 

EA 
                      

285  
$1,329.00 $378,765.00  

23 Water Meter Box Remove & Replace EA 
                      

285  
$1,000.00 $285,000.00  

24 Dewatering of Trench, CIP LF 
                

12,163  
$53.00 $644,649.60  
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25 Valve/Pipeline abandonment  LS  
                          

1  
$400,731.69 $400,731.69  

26 Hydrant removal and abandonment LS 
                          

1  
$33,616.58 $33,616.58  

Water Well 

27 
Furnish and Install 40 HP Pump, duty point of 500 GPM at 110 
PSI, CIP. With drop pipe/cable/pit less CIP 

EA 
                          

1  
$50,000.00 $50,000.00 

28 
Furnish and Install Electrical/Control Panel for Booster/Well 
Pumps, and NEMA 12 Enclosure, CIP 

EA 
                          

1  
$30,000.00 $30,000.00 

29 Building 24X30 - Complete  w/ Electrical and Plumbing SQFT 
                      

720  
$425.00 $306,000.00 

30 12" Steel Cased Potable Water Well - Drilling Complete LF 
                      

674  
$900.00 $606,600.00 

31 
 Furnish and install new gas- chlorination disinfection system,  
CIP.  

EA 
                          

1  
$165,000.00 $165,000.00 

32 
8" Waterline Pipe excl. fitting, (std. spec.sec 801), icl. Trench, & 
compacted backfill, to 6' depth, cip. 

LF 
                      

200  
$25.00 $5,000.00 

33 8" Gate Valve, cip SD 2333 EA 
                          

3  
$1,205.00 $3,615.00 

34 6" Service Stub-Out w/ 6" Gate Valve, 100' EA 
                          

2  
$6,000.00 $12,000.00 

Roadway 

35 
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" 
Thick for Residential Streets, include Subgrade Prep, CIP 

SY 
                

17,669  
$42.00 $742,112.00 

45 
Asphalt Roadway, Remove, Dispose and Replace with SP III, 6" 
Thick for Arterial Streets, include Subgrade Prep, CIP 

SY 
                

17,669  
$62.00 $1,095,498.67 

46 Excavate and Dispose of Unsuitable Material, CIP CY 
             

106,016  
$15.00 $1,590,240.00 

47 Import of Engineered Fill CY 
             

106,016  
$15.00 $1,590,240.00 

48 Geogrid Base Roadway Reinforcement SY 
                

17,669  
$5.50 $97,181.33 

49 Remove and replace Curb and Gutter @ Services, CIP LF 
                  

1,140  
$25.00 $28,500.00 

50 Remove and replace Sidewalk @ Services, CIP CY 
                      

798  
$48.00 $38,304.00 

Construction Cost Subtotal: $16,485,211.76 

2-YR Inflation @ 4.55% + Construction Cost Subtotal: $17,235,289.00 

Contingency - 10%:  $1,723,529.00 

NMGRT @ 8.5%: $1,611,500.00 

Interim Finance Interest: $1,131,367.00 

TOTAL ESTIMATED CONSTRUCTION COST:  $21,701,685.00 

ENGINEERING SERVICES 

51 Bridge Loan @ 5.5% LS 
                          

1  
$184,945.00 $184,945.00 

52 Additional Engineering - Data Collection* LS 
                          

1  
$379,176.00 $379,176.00 

53 
Additional Engineering - Computer hydraulic model and 
calibration* 

LS 
                          

1  
$60,000.00 $60,000.00 

54 Additional Engineering - Hydrogeology Well siting study * LS 
                          

1  
$35,000.00 $35,000.00 

55 Engineering Design Services  LS 
                          

1  
$1,895,882.00 $1,895,882.00 

56 Engineering - Bid Phase LS 
                          

1  
$43,605.00 $43,605.00 
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57 Engineering - Construction Inspection LS 
                          

1  
$663,559.00 $663,559.00 

58 Engineering-Well Construction Oversight  LS 
                          

1  
$20,000.00 $20,000.00 

59 Engineering - Construction Management LS 
                          

1  
$265,423.00 $265,423.00 

Engineering Services Subtotal: $3,547,590.00 

NMGRT @8.50%: $301,545.00 

Engineering Total: $3,849,135.00 

FINANCING SERVICES 

60 Loan Origination Fee LS 
                          

1  
$193,897.00 $193,897.00 

Financing Services Subtotal: $193,897.00 

Financing NMGRT @ 8.5%: $16,481.00 

Legal Services Total: $210,378.00 

LEGAL SERVICES 

61 Legal Fees - Project Attorney LS 
                          

1  
$10,000.00 $10,000.00 

62 Legal Fees - Bond Counsel LS 
                          

1  
$21,000.00 $21,000.00 

Legal Services Subtotal: $31,000.00 

Legal NMGRT @ 8.5%: $2,635.00 

Legal Services Total: $33,635.00 

GRAND TOTAL: $25,794,833 

 
 

7.4 Annual Operation and Maintenance Cost/Budget 

See Table 33 for the total O&M cost estimate for the selected alternative. The O&M costs have 

also been evaluated and compared to the overall system costs. As seen in Table 32, the impacts 

to the complete System’s O&M costs are significantly reduced by choosing Alternative III. 

Table 32: Full System O&M Cost Analysis  

FULL SYSTEM ANNUAL O&M COST  
  2020 2021 2023 

O&M Cost for No Construction Alternative   $        743,638   $              760,370   $         794,971  

O&M Cost for Selected Alternative   $        688,402   $              703,891   $         735,922  

O&M Cost Net Change  -$55,236 -$56,479            -$59,049 

Total O&M Cost W/ Selected Alternative 
"System Performance Upgrade" 

 $        688,402   $              703,891   $         735,922  
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Table 33: Alternative III O&M Estimate  
O&M Alternative III - System Performance Upgrade 

WATERLINES 

Input Variables     

Discount Rate:                 2.25%     

Repair Costs:  $                   85,712      
Water Losses  $                   24,528      

O&M   $                 566,404      
Well Equipment  $                   11,758      

      

Year: 1 2 3 4 5 

Repair Costs: $87,640.11 $89,612.01 $91,628.28 $93,689.92 $95,797.94 

Water Loss: $25,079.69 $25,643.98 $26,220.97 $26,810.94 $27,414.19 

O&M  $579,148.31 $592,179.15 $605,503.18 $619,127.00 $633,057.36 

Well Equipment $12,022.56 $12,293.06 $12,569.66 $12,852.47 $13,141.65 

Future Value  $703,890.67 $719,728.21 $735,922.09 $752,480.34 $769,411.15 

Net Present Value: $688,401.63 $688,401.63 $688,401.63 $688,401.63 $688,401.63 

      

Year: 6 7 8 9 10 

Repair Costs: $97,953.40 $100,157.35 $102,410.89 $104,715.13 $107,071.22 

Water Loss: $28,031.01 $28,661.71 $29,306.59 $29,965.99 $30,640.23 

O&M  $647,301.15 $661,865.43 $676,757.40 $691,984.44 $707,554.09 

Well Equipment $13,437.34 $13,739.68 $14,048.82 $14,364.92 $14,688.13 

Future Value  $786,722.90 $804,424.16 $822,523.71 $841,030.49 $859,953.67 

Net Present Value: $688,401.63 $110,239.41 $110,239.41 $110,239.41 $110,239.41 

      
Year: 11 12 13 14 15 

Repair Costs: $109,480.33 $111,943.63 $114,462.37 $117,037.77 $119,671.12 

Water Loss: $31,329.63 $32,034.55 $32,755.33 $33,492.32 $34,245.90 

O&M  $723,474.06 $739,752.22 $756,396.65 $773,415.57 $790,817.42 

Well Equipment $15,018.62 $15,356.54 $15,702.06 $16,055.35 $16,416.60 

Future Value  $879,302.63 $899,086.94 $919,316.40 $940,001.02 $961,151.04 

Net Present Value: $688,401.63 $688,401.63 $688,401.63 $688,401.63 $688,401.63 

      
Year: 16 17 18 19 20 

Repair Costs: $122,363.72 $125,116.90 $127,932.03 $130,810.50 $133,753.74 

Water Loss: $35,016.43 $35,804.30 $36,609.90 $37,433.62 $38,275.88 

O&M  $808,610.81 $826,804.56 $845,407.66 $864,429.33 $883,878.99 

Well Equipment $16,785.97 $17,163.66 $17,549.84 $17,944.71 $18,348.47 

Future Value  $982,776.94 $1,004,889.42 $1,027,499.43 $1,050,618.17 $1,074,257.08 

Net Present Value: $688,401.63 $688,401.63 $688,401.63 $688,401.63 $688,401.63 

Total Lifetime Maintenance Cost (20 years):  $            17,534,986  

Total Lifetime Maintenance Cost (present value):  $            10,989,446  

  ANNUAL TOTAL O&M ALT III   $                 688,402  
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7.4.1 Debt Repayment and Debt Service Reserve 

The debt repayment will vary based on the loan to grant ratio that the City receives. Below, in 

Table 34, is a 25%/75% loan/grant ratio assumed for the purposes of this report. An interest rate 

of 3% and a 40-year term was also assumed for the purposes of this report per USDA loan terms. 

The monthly cost per resident is estimated at $6.57 per connection per month.   

Table 34: Loan Scenarios  
LOAN SCENARIOS  

Project Cost  $                                      25,794,833  

Estimated Loan Cost (25%)  $                                        6,448,708  

Estimated Interest Rate & Term                                                 3% 

Estimated Annual Loan Payment  $                                           278,986  

Estimated Reserve (10% Annual Payment )  $                                             27,899  

Number of Connections  $                                               3,538  

Estimated Annual Cost Per Connection  $                                               78.85  

Estimated Montly Cost Per Connection   $                                                 6.57  

 

7.4.2 Short-Lived Asset Reserve  

Short lived assets are the system assets that are expected to need replacement or frequent 

maintenance. Based on the information provided by the City’s Asset Management Plan, the 

assets as shown in Appendix 11  and the Summary table below (see Table 35)  identifies to be 

the most likely assets in need of short-term replacement 

Table 35 : Short lived Asset Summary  
 Estimated Life Cycle  

 1-5 years  6-10 years  11-15 years  
Subtotal of Short-Lived Assets (per period)  $       115,140.00   $       325,900.00   $    1,284,897.06  

Subtotal of Short-Lived Assets (per year)  $         23,028.00   $         32,590.00   $         85,659.80  

Subtotal of Short-Lived Assets (per month)  $           1,919.00   $           2,715.83   $           7,138.32  

Total of Short -Lived Assets (1 -10 years)   $                                                   1,725,937  
Total Annual Reserve Deposit, Short -Lived Assets 

(1-10 years, per year)   $                                                      141,278  

Total Monthly Reserve Deposit, Short -Lived Assets 
(1-10 years, per month)   $                                                        11,773  
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8 CONCLUSIONS AND RECOMMENDATIONS 

The city of Truth or Consequences currently presents a significant amount of water losses due to 

pipe breakage, as well as a substantial yearly expense for wasted water. The system has 

components dating as far back as the 1930’s to 1940’s, as no significant work has been done in 

the area. Based upon the analysis conducted in this PER, and following funding agencies 

guidelines, it is recommended that the City of Truth or Consequences immediately pursue funding 

for the Alternative III- System Performance Upgrade.  It will mitigate significant pressure issues in 

the city, ensure proper water transmission between booster stations, and increase water 

redundancy on the system with a new well. The recommended alternative has accounted for the 

capital costs required, the ease of maintenance, public safety, and environmental considerations. 

Alternative III is a higher capital cost compared to some of the alternatives, but it is still 

recommended due to the greater benefit to the public, as well as ease of maintenance and O&M 

cost. The “System Performance Upgrade” Alternative was broken into three phases to obtain a 

progressed benefit from each stage without disrupting the performance of the water system, as 

well as obtaining the best outcomes for the benefit of the community.  

Although Alternative XI “Airport Improvements with fire flow” is the most viable alternative to 

upgrade the airport water system since it provides fire flow in the area as well as a three-day 

water storage backup for the system, it is not recommended that the City of Truth or 

Consequences pursue funding for this section of the project. It doesn’t do any benefit to the City’s 

community, and it doesn’t affect the City’s water system performance.  

 

 

 

 



Preliminary Engineering Report       
City - Wide Water System Improvements    Project No. 19-600-211-00 

     
 

 

APPENDIX 1- ENVIRONMENTAL 

RESOURCES  

 

 

TABLE OF CONTENT: 

o EXHIBIT 101: CITY OF T OR C LAND COVERAGE 
o EXHIBIT 102: CITY OF T OR C LAND COVERAGE AIRPORT 
o EXHIBIT 103: FOREST LOCATION 
o EXHIBIT 104: HISTORICAL PLACES 
o EXHIBIT 105: FLOOD HAZARDS 
o EXHIBIT 106: WETLANDS 
o SPECIES OF GREATEST CONSERVATION NEED AND FEDERAL OR STAT 

THREATENED/ENDANGERED – SIERRA COUNTY 
o IPAC RESOURCE LIST 
o SOIL MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Preliminary Engineering Report       
City - Wide Water System Improvements    Project No. 19-600-211-00 

     
 

 

 

 

 

 

 

 

 

 

[THIS PAGE INTENTIONALLY LEFT BLANK] 

 

 

 

 

 

 

 

 

 

 



PR
OP

OS
ED

 N
EW

 W
EL

L

1 i
nc

h =
 2,

00
0 f

ee
t

FIG
UR

E B
-1

CIT
Y O

F T 
OR 

C
LAN

D C
OV

ERA
GE

q
0

2,0
00

1,0
00

Fe
et

DAguilar
Rectangle

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Text Box
CITY OF T OR C LAND COVERAGE

EXHIBIT 101

DAguilar
Image

DAguilar
Image



1 i
nc

h =
 1,

25
0 f

ee
t

FIG
UR

E B
-1

T O
R C

 AIR
POR

T
LAN

D C
OV

ERA
GE

q
0

1,2
50

62
5

Fe
et

DAguilar
Rectangle

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Text Box
T OR C AIRPORT LAND COVERAGE 


EXHIBIT 102

DAguilar
Image

DAguilar
Image

DAguilar
Text Box
TRUTH OR CONSEQUENCES MUNICIPAL AIRPORT



1 i
nc

h =
 19

,48
9 f

ee
t

FIG
UR

E B
-1

SA
NI

TA
RY

 SE
WE

R S
YS

TE
M

IM
PR

OV
EM

EN
TS

TR
UT

H 
OR

 CO
NS

EQ
UE

NC
ES

, N
EW

 M
EX

IC
O

PR
EL

IM
IN

AR
Y

EN
GI

NE
ER

IN
G

RE
PO

RT

NA
TIO

NA
L F

OR
ES

T L
OC

AT
IO

N

q

Le
ge

nd <a
ll o

the
r v

alu
es

>
Na

tio
na

l F
ore

sts
Sta

te 
Pa

rks
Na

tio
na

l P
ark

s

DAguilar
Polygon

DAguilar
Rectangle

DAguilar
Polygon

DAguilar
Text Box
CIBOLA NATIONAL FOREST

DAguilar
Text Box
GILA NATIONAL FOREST

DAguilar
Text Box
ELEPHANT BUTTE STATE PARK

DAguilar
Text Box
PROJECT AREA

DAguilar
Text Box
CABALLO LAKE STATE PARK

DAguilar
Callout
Truth or Consequences Municipal Airport

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Text Box
FOREST LOCATION


EXHIBIT 103



1 i
nc

h =
 60

0 f
ee

t

FIG
UR

E B
-1

CIT
Y O

F T 
OR 

C
LAN

D C
OV

ERA
GE

q
0

60
0

30
0

Fe
et

DAguilar
Rectangle

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Text Box
HISTORICAL PLACES


EXHIBIT 104

DAguilar
Ellipse

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Ellipse

DAguilar
Polygon

DAguilar
Text Box
US Post Office, Truth or Consequences
400 Main St.

DAguilar
Polygon

DAguilar
Polygon

DAguilar
Text Box
Hot Springs Bathhouse and Commercial Historic District

DAguilar
Text Box
Tingley Carrie Hospital Historic District



1 i
nc

h =
 1,

25
0 f

ee
t

FIG
UR

E B
-1

T O
R C

 AIR
POR

T
LAN

D C
OV

ERA
GE

q
0

1,2
50

62
5

Fe
et

DAguilar
Rectangle

DAguilar
Rectangle

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Text Box
FLOOD HAZARDS


EXHIBIT 105

DAguilar
Image

DAguilar
Text Box
TRUTH OR CONSEQUENCES MUNICIPAL AIRPORT

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image



1 i
nc

h =
 2,

00
0 f

ee
t

FIG
UR

E B
-1

WE
TLA

ND
S

q
0

2,0
00

1,0
00

Fe
et

DAguilar
Rectangle

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Rectangle

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Image

DAguilar
Text Box
WETLANDS


EXHIBIT 106

DAguilar
Image

DAguilar
Image





Preliminary Engineering Report       
City - Wide Water System Improvements    Project No. 19-600-211-00 

     
 

 

 

 

 

 

 

 

 

 

[THIS PAGE INTENTIONALLY LEFT BLANK] 

 

 

 

 

 

 

 

 

 

 



Preliminary Engineering Report       
City - Wide Water System Improvements    Project No. 19-600-211-00 

     
 

 

 

 

 

 

 

 

 

 

 

SPECIES OF GREATEST CONSERVATION NEED AND 

FEDERAL OR STATE THREATENED/ENDANGERED – 

SIERRA COUNTY 

 

 

 

 

 

 

 

 

 

 

 

 



Preliminary Engineering Report       
City - Wide Water System Improvements    Project No. 19-600-211-00 

     
 

 

 

 

 

 

 

 

 

 

[THIS PAGE INTENTIONALLY LEFT BLANK] 

 

 

 

 

 

 

 

 

 

 



Species of Greatest Conservation Need and Federal or State Threatened/Endangered
Sierra

Taxonomic Group # Species Taxonomic Group # Species
Amphibians 1 Birds 19

Fish 2 Mammals 2

Molluscs 1

TOTAL SPECIES:  25

Common Name Scientific Name NMGF US FWS
Critical

SGCN PhotoHabitat

Mexican Gray Wolf Canis lupus baileyi E E Y View

Penasco Least Chipmunk Neotamias minimus atristriatus E C Y View

Common Ground Dove Columbina passerina E Y View

Yellow-billed Cuckoo  (western pop) Coccyzus americanus occidentalis T Y View

Lucifer Hummingbird Calothorax lucifer T Y View

Costa's Hummingbird Calypte costae T Y View

Broad-billed Hummingbird Cynanthus latirostris T Y View

Least Tern Sternula antillarum E E Y View

Neotropic Cormorant Phalacrocorax brasilianus T Y View

Bald Eagle Haliaeetus leucocephalus T Y View

Common Black Hawk Buteogallus anthracinus T Y View

Mexican Spotted Owl Strix occidentalis lucida T Y Y View

Elegant Trogon Trogon elegans E Y View

Aplomado Falcon Falco femoralis E E Y View

Peregrine Falcon Falco peregrinus T Y View

Thick-billed Kingbird Tyrannus crassirostris E Y View

Southwestern Willow Flycatcher Empidonax traillii extimus E E Y Y View

Bell's Vireo Vireo bellii T Y View

Gray Vireo Vireo vicinior T Y View

Baird's Sparrow Centronyx bairdii T Y View

Varied Bunting Passerina versicolor T Y View

Chiricahua Leopard Frog Lithobates chiricahuensis T Y Y View

Gila Trout Oncorhynchus gilae T T Y View

White Sands Pupfish Cyprinodon tularosa T Y No Photo

6/10/2020 (E=Endangered, T=Threatened) Page 1 of 2

https://bison-m.org/Booklet.aspx?id=050866
https://bison-m.org/Images/SpeciesImages/050866.jpg
https://bison-m.org/Booklet.aspx?id=050161
https://bison-m.org/Images/SpeciesImages/050161_271509254.jpg
https://bison-m.org/Booklet.aspx?id=040690
https://bison-m.org/Images/SpeciesImages/040690_0c4cdb06-be1f-41be-937f-89b9b165c4fb.jpg
https://bison-m.org/Booklet.aspx?id=040250
https://bison-m.org/Images/SpeciesImages/040250_8fe9b7ee-a643-492d-a753-006a3e3598d7.jpg
https://bison-m.org/Booklet.aspx?id=040930
https://bison-m.org/Images/SpeciesImages/040930_169365486.jpg
https://bison-m.org/Booklet.aspx?id=040925
https://bison-m.org/Images/SpeciesImages/040925.jpg
https://bison-m.org/Booklet.aspx?id=040905
https://bison-m.org/Images/SpeciesImages/040905_f234c11c-9815-4232-8a3e-c48496611eb9.jpg
https://bison-m.org/Booklet.aspx?id=042070
https://bison-m.org/Images/SpeciesImages/042070.jpg
https://bison-m.org/Booklet.aspx?id=040195
https://bison-m.org/Images/SpeciesImages/040195_4101bf5c-5b55-4890-bd50-dc14cceaa244.jpg
https://bison-m.org/Booklet.aspx?id=040370
https://bison-m.org/Images/SpeciesImages/040370.jpg
https://bison-m.org/Booklet.aspx?id=040040
https://bison-m.org/Images/SpeciesImages/040040_5e355e7e-4738-4912-8875-4f2ef1209a93.jpg
https://bison-m.org/Booklet.aspx?id=041375
https://bison-m.org/Images/SpeciesImages/041375.jpg
https://bison-m.org/Booklet.aspx?id=042165
https://bison-m.org/Images/SpeciesImages/042165.jpg
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Species of Greatest Conservation Need and Federal or State Threatened/Endangered
Sierra

Common Name Scientific Name NMGF US FWS
Critical

SGCN PhotoHabitat

Mineral Creek Mountainsnail Oreohelix pilsbryi T Y No Photo

6/10/2020 (E=Endangered, T=Threatened) Page 2 of 2
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

2 Agua silt loam, 0 to 2 percent 
slopes

19.8 0.2%

3 Agustin gravelly sandy loam, 1 
to 9 percent slopes

347.4 3.2%

6 Anapra clay loam 16.9 0.2%

7 Anthony-Vinton fine sandy 
loam

234.2 2.2%

8 Anthony-Vinton loams, 0 to 1 
percent slopes

64.0 0.6%

12 Arizo-Riverwash complex, 1 to 
3 percent slopes

81.1 0.8%

13 Arizo and Canutio soils, gently 
sloping

439.1 4.1%

16 Badland-Nickel complex, 
extremely steep

255.3 2.4%

20 Bluepoint loamy sand, 0 to 5 
percent slopes

322.2 3.0%

21 Bluepoint loamy fine sand, 
moderately rolling

567.1 5.3%

23 Brazito loamy fine sand, gently 
sloping

59.0 0.5%

24 Brazito very fine sandy loam 34.1 0.3%

25 Caliza-Bluepoint-Yturbide 
association, very steep

970.8 9.0%

26 Canutio-Pajarito association, 
moderately rolling

7.9 0.1%

28 Courthouse-Rock outcrop 
association, very steep

126.8 1.2%

30 Delnorte-Cave-Tencee 
complex, moderately rolling

193.7 1.8%

35 Glendale loam 28.0 0.3%

36 Glendale clay loam, 0 to 1 
percent slopes

61.0 0.6%

37 Glendale-Gila complex, nearly 
level

66.4 0.6%

41 Harkey loam 248.2 2.3%

42 Harkey loam, saline and alkali 246.0 2.3%

52 Lozier-Rock outcrop 
association, hilly

26.1 0.2%

62 Nickel very gravelly fine sandy 
loam, very steep

3,986.5 37.1%

63 Nickel-Chamberino 
association, gently sloping

221.4 2.1%

Soil Map—Sierra County Area, New Mexico Custom Soil Resource Report

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/10/2020
Page 3 of 4



Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

64 Nickel-Tencee-Delnorte 
complex, moderately sloping

44.3 0.4%

66 Pajarito fine sandy loam 240.9 2.2%

70 Rock outcrop, extremely steep 313.4 2.9%

71 Rock outcrop-Courthouse 
complex, extremely steep

78.0 0.7%

75 Rock outcrop-Torriorthents 
association, extremely steep

834.4 7.8%

77 Simona loamy fine sand, 
gently sloping

99.2 0.9%

83 Urban land 319.8 3.0%

W Water 196.6 1.8%

Totals for Area of Interest 10,749.7 100.0%

Soil Map—Sierra County Area, New Mexico Custom Soil Resource Report

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/10/2020
Page 4 of 4



Sierra County Area, New Mexico

3—Agustin gravelly sandy loam, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 1wss
Elevation: 4,100 to 5,300 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 58 to 65 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Agustin and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Agustin

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 6 inches: gravelly sandy loam
H2 - 6 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: Gravelly (R042XB010NM)
Hydric soil rating: No

Minor Components

Arizo
Percent of map unit: 

Custom Soil Resource Report
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Ecological site: Gravelly Sand (R042XB024NM)
Hydric soil rating: No

Canutio
Percent of map unit: 
Ecological site: Gravelly Sand (R042XB024NM)
Hydric soil rating: No

6—Anapra clay loam

Map Unit Setting
National map unit symbol: 1wtz
Elevation: 4,050 to 5,200 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 58 to 65 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Anapra and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Anapra

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 29 inches: clay loam
H2 - 29 to 60 inches: stratified sand to loamy sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Very slightly saline to moderately saline (2.0 to 8.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Moderate (about 7.7 inches)

Custom Soil Resource Report
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Interpretive groups
Land capability classification (irrigated): 2s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Minor Components

Vinton
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Glendale
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Harkey
Percent of map unit: 
Ecological site: Clayey (R042XB023NM)
Hydric soil rating: No

Brazito
Percent of map unit: 
Ecological site: Deep Sand (R042XB011NM)
Hydric soil rating: No

Agua
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

7—Anthony-Vinton fine sandy loam

Map Unit Setting
National map unit symbol: 2sps4
Elevation: 4,100 to 4,350 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 58 to 65 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Anthony and similar soils: 50 percent
Vinton and similar soils: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report
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Description of Anthony

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 12 inches: fine sandy loam
H2 - 12 to 60 inches: fine sandy loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Moderate (about 7.8 inches)

Interpretive groups
Land capability classification (irrigated): 2s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Description of Vinton

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 15 inches: fine sandy loam
H2 - 15 to 60 inches: loamy fine sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional

Custom Soil Resource Report
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Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Minor Components

Harkey
Percent of map unit: 
Ecological site: Loamy (R042XB014NM)
Hydric soil rating: No

Vinton
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Anthony
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

8—Anthony-Vinton loams, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2tm52
Elevation: 3,740 to 4,980 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 57 to 64 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Anthony and similar soils: 50 percent
Vinton and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Anthony

Setting
Landform: Flood plains

Custom Soil Resource Report
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Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
Ap1 - 0 to 9 inches: loam
Ap2 - 9 to 17 inches: loam
C1 - 17 to 39 inches: fine sandy loam
C2 - 39 to 60 inches: loamy fine sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Moderate (about 7.4 inches)

Interpretive groups
Land capability classification (irrigated): 2s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Description of Vinton

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
Ap - 0 to 14 inches: silt loam
C1 - 14 to 22 inches: fine sand
C2 - 22 to 45 inches: loamy fine sand
C3 - 45 to 50 inches: fine sand
C4 - 50 to 60 inches: loamy sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low

Custom Soil Resource Report
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Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 
in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 4 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Minor Components

Harkey
Percent of map unit: 

Agua
Percent of map unit: 
Hydric soil rating: No

13—Arizo and Canutio soils, gently sloping

Map Unit Setting
National map unit symbol: 1ws6
Elevation: 4,050 to 5,300 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 58 to 65 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Not prime farmland

Map Unit Composition
Arizo and similar soils: 40 percent
Canutio and similar soils: 40 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Arizo

Setting
Landform: Alluvial fans, flood plains
Landform position (three-dimensional): Rise, talf
Down-slope shape: Linear
Across-slope shape: Linear
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Parent material: Mixed gravelly alluvium

Typical profile
H1 - 0 to 4 inches: very gravelly sandy loam
H2 - 4 to 60 inches: stratified sand to very gravelly loamy sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Very low (about 2.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Ecological site: Gravelly Sand (R042XB024NM)
Hydric soil rating: No

Description of Canutio

Setting
Landform: Alluvial fans, flood plains
Landform position (three-dimensional): Rise, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed gravelly alluvium

Typical profile
H1 - 0 to 4 inches: very gravelly sandy loam
H2 - 4 to 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Very low (about 3.0 inches)
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Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 4 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Deep Sand (R042XB011NM)
Hydric soil rating: No

Minor Components

Caliza
Percent of map unit: 
Ecological site: Gravelly Sand (R042XB024NM)
Hydric soil rating: No

Glendale
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Arizo
Percent of map unit: 
Ecological site: Gravelly Sand (R042XB024NM)
Hydric soil rating: No

Gila
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

24—Brazito very fine sandy loam

Map Unit Setting
National map unit symbol: 1wsl
Elevation: 4,050 to 5,200 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 58 to 65 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Farmland of statewide importance
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Map Unit Composition
Brazito and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Brazito

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 14 inches: very fine sandy loam
H2 - 14 to 60 inches: sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 4 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 5.2 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: Deep Sand (R042XB011NM)
Hydric soil rating: No

Minor Components

Vinton
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Agua
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Anthony
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No
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26—Canutio-Pajarito association, moderately rolling

Map Unit Setting
National map unit symbol: 1wsn
Elevation: 4,050 to 5,300 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 58 to 65 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Not prime farmland

Map Unit Composition
Canutio and similar soils: 45 percent
Pajarito and similar soils: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Canutio

Setting
Landform: Ridges on alluvial fans
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Head slope, crest, side slope, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed gravelly alluvium

Typical profile
H1 - 0 to 4 inches: very gravelly sandy loam
H2 - 4 to 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 1 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Gravelly (R042XB010NM)
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Hydric soil rating: No

Description of Pajarito

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 4 inches: gravelly sandy loam
H2 - 4 to 60 inches: loam

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 4 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: Loamy (R042XB014NM)
Hydric soil rating: No

Minor Components

Glendale
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Bluepoint
Percent of map unit: 
Ecological site: Deep Sand (R042XB011NM)
Hydric soil rating: No

Yturbide
Percent of map unit: 
Ecological site: Deep Sand (R042XB011NM)
Hydric soil rating: No
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37—Glendale-Gila complex, nearly level

Map Unit Setting
National map unit symbol: 1wt1
Elevation: 4,050 to 5,300 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 58 to 65 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Not prime farmland

Map Unit Composition
Glendale and similar soils: 40 percent
Gila and similar soils: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Glendale

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 3 inches: silty clay loam
H2 - 3 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Very slightly saline to slightly saline (2.0 to 4.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: High (about 11.4 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: C
Ecological site: Bottomland (R042XB018NM)

Custom Soil Resource Report

27



Hydric soil rating: No

Description of Gila

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 8 inches: very fine sandy loam
H2 - 8 to 60 inches: stratified gravelly sandy loam to silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 4 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: C
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Minor Components

Arizo
Percent of map unit: 
Ecological site: Gravelly Sand (R042XB024NM)
Hydric soil rating: No

Brazito
Percent of map unit: 
Ecological site: Deep Sand (R042XB011NM)
Hydric soil rating: No

Canutio
Percent of map unit: 
Ecological site: Gravelly (R042XB010NM)
Hydric soil rating: No

Vinton
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No
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41—Harkey loam

Map Unit Setting
National map unit symbol: 1wtb
Elevation: 4,100 to 5,000 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 58 to 65 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Harkey and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Harkey

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 12 inches: loam
H2 - 12 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: High (about 9.5 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 7c
Hydrologic Soil Group: B
Ecological site: Loamy (R042XB014NM)
Hydric soil rating: No
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Minor Components

Agua
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Anthony
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

Glendale
Percent of map unit: 
Ecological site: Salty Bottomland (R042XB033NM)
Hydric soil rating: No

Vinton
Percent of map unit: 
Ecological site: Bottomland (R042XB018NM)
Hydric soil rating: No

62—Nickel very gravelly fine sandy loam, very steep

Map Unit Setting
National map unit symbol: 1wv2
Elevation: 3,000 to 6,000 feet
Mean annual precipitation: 8 to 10 inches
Mean annual air temperature: 58 to 65 degrees F
Frost-free period: 180 to 220 days
Farmland classification: Not prime farmland

Map Unit Composition
Nickel and similar soils: 80 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nickel

Setting
Landform: Fan piedmonts
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Mixed gravelly alluvium

Typical profile
H1 - 0 to 12 inches: very gravelly fine sandy loam
H2 - 12 to 60 inches: very gravelly fine sandy loam

Properties and qualities
Slope: 10 to 65 percent
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Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 25 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: Gravelly (R042XB010NM)
Hydric soil rating: No

Minor Components

Badlands
Percent of map unit: 
Hydric soil rating: No

Chamberino
Percent of map unit: 
Ecological site: Gravelly (R042XB010NM)
Hydric soil rating: No

Eba
Percent of map unit: 
Ecological site: Gravelly Loam (R042XB035NM)
Hydric soil rating: No

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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August 27, 2018 
 
Juan Fuentes-City Manager 
Truth or Consequences Municipal Airport; NM3501427 
505 Sims 
Truth or Consequences, NM 87901 
 
Subject: Truth or Consequences Municipal Airport Activation as a Public Water System;   
               #NM3501427 
 
Mr. Juan Fuentes, 
 
The New Mexico Environment Department Drinking Water Bureau (NMED-DWB) has 
determined that the Truth or Consequences Municipal Airport water system located near Truth or 
Consequences, NM requires monitoring as a Public Water System (PWS).  The Truth or 
Consequences Municipal Airport water system has been classified as a Non-Community water 
system with a transient population of 40.  As a result of this determination of PWS status, the 
Truth or Consequences Municipal Airport must comply with all relevant rules and regulations for 
public water systems in 40 CFR 141 and 20.7.10 NMAC.  Some of the initial requirements that 
you should immediately begin working on are as follows:         
 
The Truth or Consequences Municipal Airport water system is required to employ a certified 
operator with a minimum of a Small Water Certification.  You can obtain operator certification 
information at the following link: https://www.env.nm.gov/drinking_water/dwb-utility-operator-
certification-program/  
 
Pursuant to Section 20.7.10.100 NMAC [incorporating 40 CFR Section 141.853(a)(1)], The 
Truth or Consequences Municipal Airport water system must develop a written sample siting 
plan that identifies sampling sites and a sample collection schedule that is representative of water 
throughout the distribution system.  You can obtain a sample plan template at 
https://www.env.nm.gov/dwb/RTCR.htm Microbiological samples are required to be collected 
by your certified operator according to an approved sample siting plan. Your plan will need to be 
provided to NMED-DWB for review and approval before samples can be used for compliance 
determination.  Your first microbiological sample to be used for compliance is due in October 
2018. The Truth or Consequences Municipal Airport water system is required to collect one 
microbiological sample per month and provide analytical results to NMED each month.      
 

 

SUSANA MARTINEZ 
Governor 

JOHN A. SANCHEZ 
Lt. Governor 

 

 
 

BUTCH TONGATE 
Cabinet Secretary 

J.C. BORREGO 
Deputy Secretary 

NEW MEXICO 
ENVIRONMENT DEPARTMENT 

Drinking Water Bureau 
2301 Entrada Del Sol 

Tel. 575-915-1113• Fax 575-526-6162 
Toll Free 1-877-654-8720 
www.nmenv.state.nm.us 

 

https://www.env.nm.gov/drinking_water/dwb-utility-operator-certification-program/
https://www.env.nm.gov/drinking_water/dwb-utility-operator-certification-program/
https://www.env.nm.gov/dwb/RTCR.htm
http://www.nmenv.state.nm.us/


 
 
Pursuant to Section 20.7.10.100 NMAC [incorporating 40 CFR Section 141.403(a)(4)], the 
Truth or Consequences Municipal Airport water system is required to develop a written 
Operation and Maintenance (O&M) Plan.  You can obtain an O&M Plan template at 
https://www.env.nm.gov/dwb/forms/index.htm The O&M Plan will need to be provided to 
NMED-DWB for review.  
 
The Truth or Consequences Municipal Airport water system is required to retain the records 
associated with the water system for the following periods of time: 
 

• Bacteriological samples – 5 years 
• Nitrate samples – 10 years 
• Records of action taken to correct violations – 3 years after last action 
• Reports, correspondence, communication and sanitary surveys - 10 years 
• Variance granted to the system – 5 years following the expiration of the variance 

 
 
If you have any questions regarding the activation of your system, please contact your assigned 
Compliance Officer Aaron Beckworth in the Silver City office at 575-956-1552 or by email at 
aaron.beckworth@state.nm.us.   
 
Sincerely, 

 
Brandi Garcia, Compliance Supervisor 
Drinking Water Bureau 
Water Protection Division 
 
cc: Joe Martinez-PWSS Manager (electronic) 
      Aaron Beckworth-Compliance Officer (electronic) 
      Silver City Field Office 
      Electronic File System 
 
 
 

https://www.env.nm.gov/dwb/forms/index.htm
mailto:aaron.beckworth@state.nm.us
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From: Beckworth, Aaron, NMENV
To: Navarro, Jesus
Cc: Traci Burnette
Subject: RE: [EXT] Airport
Date: Friday, January 18, 2019 11:20:00 AM

Jesus,
 
One bac-t sample per month for the airport. The sampling sites have been uploaded to the SDWIS
database, so everything is in order. I am expecting to see a sample from the RT001 location before
the end of the month.
 
No lead and copper sampling required for the airport.
 
Thank you,
Aaron
 

Water System Detail Information
Water System No.: NM3501427 Federal Type: NC
Water System
Name:

TRUTH OR CONSEQUENCES MUNICIPAL AIRPORT
Federal
Source:

GW

Principal County
Served:

SIERRA
System
Status:

A

 

Routine TCR Sample Schedules
Begin/End Date Seasonal Period Requirements

10-01-2018     -     Continuous 1/1   -   12/31 1 RT/MN

 

Water System Sampling Points

Facility ID Facility Name
Fac

Type
Code

Smpl Pt ID
Type Code

Status
Location

Designations

Type
Begin/End

Date

01427000 DIST DS RP001D - DS - A PUBLIC
RESTROOMS

01427000 DIST DS RP001O - DS - A TERMINAL
BUILDING

01427000 DIST DS RP001U - DS - A MECHANICAL
ROOM

01427000 DIST DS RP002D - DS - A TRAILER HOME

01427000 DIST DS RP002O - DS - A PUBLIC
RESTROOMS

01427000 DIST DS RP002U - DS - A TERMINAL
BUILDING

mailto:Aaron.Beckworth@state.nm.us
mailto:jnavarro@torcnm.org
mailto:tburnette@torcnm.org


01427000 DIST DS RP003D - DS - A LAFONT HANGER

01427000 DIST DS RP003O - DS - A TRAILER HOME

01427000 DIST DS RP003U - DS - A PUBLIC
RESTROOMS

01427000 DIST DS RP004D - DS - A AUGE HANGER

01427000 DIST DS RP004O - DS - A LAFONT HANGER

01427000 DIST DS RP004U - DS - A TRAILER HOME

01427000 DIST DS RT001 - DS - A TERMINAL
BUILDING

01427000 DIST DS RT002 - DS - A PUBLIC
RESTROOMS

01427000 DIST DS RT003 - DS - A TRAILER HOME

01427000 DIST DS RT004 - DS - A LAFONT HANGER

01427000 DIST DS SP014270001 - DS - A DIST

01427001 AIRPORT WELL #1 WL SP014270011 - EP - A AIRPORT WELL #1

 
 

From: Navarro, Jesus <jnavarro@torcnm.org> 
Sent: Friday, January 18, 2019 11:15 AM
To: Beckworth, Aaron, NMENV <Aaron.Beckworth@state.nm.us>
Cc: Traci Burnette <tburnette@torcnm.org>
Subject: [EXT] Airport
 
Good Morning Aaron Beckworth just so we don’t drop the ball on the airport I would like to know as
far as the Bac-t samples for the airport its one sample a month and is the airport going to be
required to be test for led and copper or its not do to it being none community can you please let
me know so we could be able to get everything we need to get thank you have a nice day
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o ALTERNATIVE XI – AIRPORT 3 WITH FIRE FLOW 
o AIRPORT XII – AIRPORT 4 VFD WELL PUMP   
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UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS                        1 $2,602,278.11 $2,602,278.11

2 Traffic Control (3.43% of General Cost) LS                        1 $4,163,644.97 $4,163,644.97

3 Construction Survey/Staking (2.17% of General Cost) LS                        1 $1,129,388.70 $1,129,388.70

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS                        1 $1,821,594.68 $1,821,594.68

5 Materials Testing (0.2% of General Cost) LS                        1 $1,040,911.24 $1,040,911.24

6 Subsurface Utility Locating LS                        1 $95,275.00 $95,275.00

7 Utility Relocation LS                        1 $95,275.00 $95,275.00

8 AC Pipe Removal and Disposal LS                        1 $67,454.70 $67,454.70

9 6" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF            106,343 $28.78 $3,060,551.54 

10 8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF              54,966 $35.70 $1,962,286.20 

11 10" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF              23,367 $36.50 $852,895.50 

12 12" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF              18,724 $37.30 $698,405.20 

13 14"Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF              15,949 $50.77 $809,730.73 

14 Jack and Bore w/ 18-inch Casing pipe, CIP LF                5,784 $220.00 $1,272,480.00 

15 4-1/2' Fire Hydrant w/ piping valves, and connection EA                   409 $3,500.00 $1,431,563.00 

16 6" Gate Valves w/ Valve Can, CIP EA                   881 $935.00 $823,893.08 

17 8" Gate Valves w/ Valve Can, CIP EA                1,827 $1,205.00 $2,202,026.17 

18 10" Gate Valves w/ Valve Can, CIP EA                   294 $2,500.00 $734,435.39 

19 12" Gate Valves w/ Valve Can, CIP EA                   132 $3,263.00 $429,339.84 

20 14" Gate Valves w/ Valve Can, CIP EA                      18 $4,000.00 $73,838.40 

21

Furnish and Install 1-inch Single Body Combination Air Valve w/ Traffic Rated Vault on new 

waterline, (including all materials, labor, excavation, rock excavation, backfill and site restoration), 

CIP

EA                        5 $8,000.00 $40,000.00 

22
Furnish and Install 6”x2" PRV Assembly (including PRV, vault, excavation, labor and all required 

appurtenances for a complete installation)
EA                        1 $60,000.00 $60,000.00 

23
Furnish and Install 10”x4" PRV Assembly (including PRV, vault, excavation, labor and all required 

appurtenances for a complete installation)
EA                        6 $80,000.00 $480,000.00 

24 Pressurized waterline connections, CIP EA                   727 $1,184.22 $861,378.24 

25 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB            258,670 $3.00 $776,010.14 

26 Joint Restraints, CIP EA              11,703 $77.75 $909,912.45 

27 1" Water Service, New single connection to existing watermain, cip. SD 2362 EA                3,139 $1,329.00 $4,171,731.00 

28 Water Meter Box Remove & Replace EA                3,139 $1,000.00 $3,139,000.00 

29 Dewatering of Trench, CIP LF              44,850 $53.00 $2,377,062.19 

30 Valve/Pipeline abandoment LS                        1         1,093,878.88 $1,093,878.88 

31 Hydrant removal and abandonment LS                        1             173,219.12 $173,219.12 

32
Furnish and Install 40 HP Pump, duty point of 500 GPM at 110 PSI, CIP. With drop pipe/cable/pit 

less CIP
EA                        1 $50,000.00 $50,000.00

33 Furnish and Install Electrical/Control Panel for Booster/Well Pumps, and NEMA 12 Enclosure, CIP EA                        1 $30,000.00 $30,000.00

34 Building 24X30 - Complete  w/ Electrical and Plumbing SQFT                   720 $425.00 $306,000.00

35 12" Steel Cased Potable Water Well - Drilling Complete LF                   674 $900.00 $606,600.00

36  Furnish and install new gas- chlorination disinfection system,  CIP. EA                        1 $165,000.00 $165,000.00

37
8" Waterline Pipe excl. fitting, (std. spec.sec 801), icl. Trench, & compacted backfill, to 6' depth, 

cip.
LF                   200 $25.00 $5,000.00

38 8" Gate Valve, cip SD 2333 EA                        3 $1,205.00 $3,615.00

39 6" Service Stub-Out w/ 6" Gate Valve, 100' EA                        2 $6,000.00 $12,000.00

43
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" Thick for Residential Streets, 

include Subgrade Prep, CIP
SY        74,949.67 $42.00 $3,147,886.00

44
Asphalt Roadway, Remove, Dispose and Replace with SP III, 6" Thick for Arerial Streets, include 

Subgrade Prep, CIP
SY        74,949.67 $62.00 $4,646,879.33

45 Excavate and Dispose of Unsuitable Material, CIP CY            449,698 $15.00 $6,745,470.00

46 Import of Engineered Fill CY            449,698 $15.00 $6,745,470.00

47 Geogrid Base Roadway Reinforcement SY              74,950 $5.50 $412,223.17

48 Remove and replace Curb and Gutter @ Services, CIP LF              12,556 $25.00 $313,900.00

49 Remove and replace Sidewalk @ Services, CIP CY                8,789 $48.00 $421,881.60

Alternative II - Complete System 

Roadway

Open Trench Waterline

ITEMS LIST 

General

Waterline

Water Well



$63,061,384.59

$70,234,617.00

$7,023,462.00

$6,566,937.00

$4,610,376.00

$88,435,392.00

50 Bridge Loan @ 5.5% LS                        1 $636,481.00 $636,481.00

51 Additional Engineering - Data Collection* LS                        1 $927,097.00 $927,097.00

52 Additional Engineering - Computer hydraulic model and calibration* LS                        1 $60,000.00 $60,000.00

53 Additional Engineering - Hydrogeology Well siting study * LS                        1 $35,000.00 $35,000.00

54 Engineering Design Services LS                        1 $7,725,808.00 $7,725,808.00

55 Engineering - Bid Phase LS                        1 $177,694.00 $177,694.00

56 Engineering - Construction Inspection LS                        1 $1,545,162.00 $1,545,162.00

57 Engineering-Well Construction Oversight LS                        1 $20,000.00 $20,000.00

58 Engineering - Construction Management LS                        1 $1,081,613.00 $1,081,613.00

$12,208,855.00

$1,037,753.00

$13,246,608.00

59 Loan Origination Fee LS                        1 $790,139.00 $790,139.00

$790,139.00

$67,162.00

$857,301.00

60 Legal Fees - Project Attorney LS                        1 $10,000.00 $10,000.00

61 Legal Fees - Bond Counsel LS                        1 $21,000.00 $21,000.00

$31,000.00

$2,635.00

$33,635.00

$102,572,936

Financing Services Subtotal:

Financing NMGRT @8.5%:

Legal Services Total:

LEGAL SERVICES

Legal Services Total:

GRAND TOTAL:

Legal NMGRT @ 8.5%:

Legal Services Subtotal:

FINANCING SERVICES

Construction Cost Subtotal:

5-YR Inflation @ 11.375% + Construction Cost Subtotal:

Contingency - 10%: 

NMGRT @ 8.5%:

Engineering Total:

NMGRT @8.5%:

Interim Finance Interest:

TOTAL ESTIMATED CONSTRUCTION COST: 

ENGINEERING SERVICES

Engineering Services Subtotal:
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UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1                      $680,549.74 $680,549.74

2 Traffic Control (3.43% of General Cost) LS 1                      $1,088,879.58 $1,088,879.58

3 Construction Survey/Staking (2.17% of General Cost) LS 1                      $295,358.59 $295,358.59

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1                      $476,384.82 $476,384.82

5 Materials Testing (0.2% of General Cost) LS 1                      $272,219.89 $272,219.89

6 Subsurface Utility Locating LS 1                      $22,461.02 $22,461.02

7 Utility Relocation LS 1 $22,461.02 $22,461.02

8 AC Pipe Removal and Disposal LS 1 $15,902.40 $15,902.40

9 8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 11,796            $35.70 $421,117.20

10 10" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 22,393            $36.50 $817,344.50

11 12" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 13,319            $42.30 $563,393.70

12 Jack and Bore w/ 18-inch Casing pipe, CIP LF 947                  $220.00 $208,340.00

13 4-1/2' Fire Hydrant w/ piping valves, and connection EA 79                    $3,500.00 $277,823.00

14 6" Gate Valves w/ Valve Can, CIP EA 45                    $935.00 $42,075.00

15 8" Gate Valves w/ Valve Can, CIP EA 980                  $1,205.00 $1,181,438.34

16 10" Gate Valves w/ Valve Can, CIP EA 124                  $2,500.00 $310,180.07

17 12" Gate Valves w/ Valve Can, CIP EA 5                      $3,263.00 $17,383.96

18
Furnish and Install 6"x2"” PRV Assembly (including PRV, vault, excavation, labor and all required 

appurtenances for a complete installation)
EA 6                      $80,000.00 $480,000.00

19 Pressurized waterline connections, CIP EA 315                  $1,184.22 $373,502.07

20 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB 104,203          $3.00 $312,609.15

21 Joint Restraints, CIP EA 4,430              $77.75 $344,443.85

22 1" Water Service, New single connection to existing watermian, cip. SD 2362 EA 285                  $1,329.00 $378,765.00

23 Water Meter Box Remove & Replace EA 285                  $1,000.00 $285,000.00

24 Dewatering of Trench, CIP LF 12,163            $53.00 $644,649.60

25 Valve/Pipeline abandonment LS 1                      $400,731.69 $400,731.69

26 Hydrant removal and abandonment LS 1                      $33,616.58 $33,616.58

27
Furnish and Install 40 HP Pump, duty point of 500 GPM at 110 PSI, CIP. With drop pipe/cable/pit 

less CIP
EA 1                      $50,000.00 $50,000.00

28 Furnish and Install Electrical/Control Panel for Booster/Well Pumps, and NEMA 12 Enclosure, CIP EA 1                      $30,000.00 $30,000.00

29 Building 24X30 - Complete  w/ Electrical and Plumbing SQFT 720                  $425.00 $306,000.00

30 12" Steel Cased Potable Water Well - Drilling Complete LF 674                  $900.00 $606,600.00

31  Furnish and install new gas- chlorination disinfection system,  CIP. EA 1                      $165,000.00 $165,000.00

32
8" Waterline Pipe excl. fitting, (std. spec.sec 801), icl. Trench, & compacted backfill, to 6' depth, 

cip.
LF 200                  $25.00 $5,000.00

33 8" Gate Valve, cip SD 2333 EA 3                      $1,205.00 $3,615.00

34 6" Service Stub-Out w/ 6" Gate Valve, 100' EA 2                      $6,000.00 $12,000.00

35
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" Thick for Residential Streets, 

include Subgrade Prep, CIP
SY 17,669            $42.00 $742,112.00

45
Asphalt Roadway, Remove, Dispose and Replace with SP III, 6" Thick for Arerial Streets, include 

Subgrade Prep, CIP
SY 17,669            $62.00 $1,095,498.67

46 Excavate and Dispose of Unsuitable Material, CIP CY 106,016          $15.00 $1,590,240.00

47 Import of Engineered Fill CY 106,016          $15.00 $1,590,240.00

48 Geogrid Base Roadway Reinforcement SY 17,669            $5.50 $97,181.33

49 Remove and replace Curb and Gutter @ Services, CIP LF 1,140              $25.00 $28,500.00

50 Remove and replace Sidewalk @ Services, CIP CY 798                  $48.00 $38,304.00

$16,485,211.76

$17,235,289.00

$1,723,529.00

$1,611,500.00

$1,131,367.00

$21,701,685.00

Interim Finance Interest:

Construction Cost Subtotal:

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Contingency - 10%: 

NMGRT @ 8.5%:

Open Trench Waterline

Alternative III - System Performance Update 

ITEMS LIST 

General

Waterline

Roadway

TOTAL ESTIMATED CONSTRUCTION COST: 

Water Well



51 Bridge Loan @ 5.5% LS 1                      $184,945.00 $184,945.00

52 Additional Engineering - Data Collection* LS 1                      $379,176.00 $379,176.00

53 Additional Engineering - Computer hydraulic model and calibration* LS 1                      $60,000.00 $60,000.00

54 Additional Engineering - Hydrogeology Well siting study * LS 1                      $35,000.00 $35,000.00

55 Engineering Design Services LS 1                      $1,895,882.00 $1,895,882.00

56 Engineering - Bid Phase LS 1                      $43,605.00 $43,605.00

57 Engineering - Construction Inspection LS 1                      $663,559.00 $663,559.00

58 Engineering-Well Construction Oversight LS 1                      $20,000.00 $20,000.00

59 Engineering - Construction Management LS 1                      $265,423.00 $265,423.00

$3,547,590.00

$301,545.00

$3,849,135.00

60 Loan Origination Fee LS 1                      $193,897.00 $193,897.00

$193,897.00

$16,481.00

$210,378.00

61 Legal Fees - Project Attorney LS 1                      $10,000.00 $10,000.00

62 Legal Fees - Bond Counsel LS 1                      $21,000.00 $21,000.00

$31,000.00

$2,635.00

$33,635.00

$25,794,833

Financing NMGRT @ 8.5%:

Legal Services Total:

FINANCING SERVICES

LEGAL SERVICES

Legal Services Subtotal:

Legal NMGRT @ 8.5%:

Legal Services Total:

GRAND TOTAL:

Engineering Total:

Financing Services Subtotal:

Engineering Services Subtotal:

NMGRT @8.50%:

ENGINEERING SERVICES
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UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1                        $194,215.79 $194,215.79

2 Traffic Control (3.43% of General Cost) LS 1                        $310,745.27 $310,745.27

3 Construction Survey/Staking (2.17% of General Cost) LS 1                        $84,289.65 $84,289.65

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1                        $135,951.05 $135,951.05

5 Materials Testing (0.2% of General Cost) LS 1                        $77,686.32 $77,686.32

6 Subsurface Utility Locating LS 1                        $10,670.76 $10,670.76

7 Utility Relocation LS 1                        $10,670.76 $10,670.76

8 AC Pipe Removal and Disposal LS 1                        $7,554.90 $7,554.90

8 6" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 5,500                 $28.78 $158,290.00

9 8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 671                    $35.70 $23,954.70

10 10" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 9,797                 $36.50 $357,590.50

11 12" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 9,862                 $42.30 $417,162.60

12 14"Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF $50.77 $0.00

13 Jack and Bore w/ 18-inch Casing pipe, CIP LF 647                    $220.00 $142,340.00

14 4-1/2' Fire Hydrant w/ piping valves, and connection EA 32                      $3,500.00 $111,776.00

15 6" Gate Valves w/ Valve Can, CIP EA 19                      $935.00 $17,765.00

16 8" Gate Valves w/ Valve Can, CIP EA 56                      $1,205.00 $67,204.57

17 10" Gate Valves w/ Valve Can, CIP EA 54                      $2,500.00 $135,704.65

18 12" Gate Valves w/ Valve Can, CIP EA 4                        $3,263.00 $12,871.88

19 14" Gate Valves w/ Valve Can, CIP EA $4,000.00 $0.00

20
Furnish and Install 6"x2"” PRV Assembly (including PRV, vault, excavation, labor and all 

required appurtenances for a complete installation)
EA 6                        $80,000.00 $480,000.00

21 Pressurized waterline connections, CIP EA 36                      $1,184.22 $43,014.43

22 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB 12,001              $3.00 $36,001.69

23 Joint Restraints, CIP EA 510                    $77.75 $39,667.94

UNITS QTY UNIT COST EXTEND COST

24 1" Water Service, New single connection to existing watermain, cip. SD 2362 EA 95                      $1,329.00 $126,255.00

25 Water Meter Box Remove & Replace EA 95                      $1,000.00 $95,000.00

26 Dewatering of Trench, CIP LF 4,686                 $53.00 $248,334.15

25 Valve/Pipeline abandonment LS 1                        $46,150.34 $46,150.34

26 Hydrant removal and abandonment LS 1                        $13,524.90 $13,524.90

27
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" Thick for Residential Streets, 

include Subgrade Prep, CIP
SY 8,394                 $42.00 $352,562.00

28
Asphalt Roadway, Remove, Dispose and Replace with SP III, 6" Thick for Arerial Streets, 

include Subgrade Prep, CIP
SY 8,394                 $62.00 $520,448.67

29 Excavate and Dispose of Unsuitable Material, CIP CY 12,342              $15.00 $185,130.00

30 Import of Engineered Fill CY 12,342              $15.00 $185,130.00

31 Geogrid Base Roadway Reinforcement SY 8,394                 $5.50 $46,168.83

32 Remove and replace Curb and Gutter @ Services, CIP LF 380                    $25.00 $9,500.00

33 Remove and replace Sidewalk @ Services, CIP CY 266                    $48.00 $12,768.00

$4,716,100.35

$4,930,683.00

$493,068.00

$461,019.00

$323,662.00

$6,208,432.00

ITEMS LIST 

 System Performance Update - PHASE 1

Open Trench Waterline

General

Waterline

ITEMS LIST 

Roadway

Contingency - 10%: 

NMGRT @ 8.5%:

Construction Cost Subtotal:

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Interim Finance Interest:

TOTAL ESTIMATED CONSTRUCTION COST: 



34 Bridge Loan @ 5.5% LS 1                        $56,899.00 $56,899.00

35 Preliminary Engineering Report-PER LS 1                        $35,000.00 $35,000.00

36 Environmental w/ Report LS 1                        $12,000.00 $12,000.00

37 Additional Engineering - Data Collection* LS 1                        $108,475.00 $108,475.00

38 Additional Engineering - Computer hydraulic model and calibration* LS 1                        $60,000.00 $60,000.00

39 Engineering Design Services LS 1                        $542,375.00 $542,375.00

40 Engineering - Bid Phase LS 1                        $12,475.00 $12,475.00

41 Engineering - Construction Inspection LS 1                        $235,270.00 $235,270.00

42 Engineering - Construction Management LS 1                        $75,933.00 $75,933.00

$1,138,427.00

$89,651.00

$1,228,078.00

UNITS QTY UNIT COST EXTEND COST

43 Loan Origination Fee LS 1                        $55,470.00 $55,470.00

$55,470.00

$4,715.00

$60,185.00

44 Legal Fees - Project Attorney LS 1                        $10,000.00 $10,000.00

45 Legal Fees - Bond Counsel LS 1                        $21,000.00 $21,000.00

$31,000.00

$2,635.00

$33,635.00

$7,530,330

ENGINEERING SERVICES

Engineering Services Subtotal:

Engineering Total:

FINANCING SERVICES

NMGRT @ 7.875%:

ITEMS LIST 

Financing NMGRT @ 8.5%:

Legal Services Total:

Financing Services Subtotal:

Legal NMGRT @ 8.5%:

LEGAL SERVICES

Legal Services Subtotal:

Legal Services Total:

GRAND TOTAL:
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UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1 $259,088.50 $259,088.50

2 Traffic Control (3.43% of General Cost) LS 1 $414,541.60 $414,541.60

3 Construction Survey/Staking (2.17% of General Cost) LS 1 $112,444.41 $112,444.41

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1 $181,361.95 $181,361.95

5 Materials Testing (0.2% of General Cost) LS 1 $103,635.40 $103,635.40

6 Subsurface Utility Locating LS 1 $6,209.75 $6,209.75

7 Utility Relocation LS 1 $6,209.75 $6,209.75

8 AC Pipe Removal and Disposal LS 1 $4,396.50 $4,396.50

9 8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 6181 $35.70 $220,661.70

10 10" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 8774 $36.50 $320,251.00

11 Jack and Bore w/ 18-inch Casing pipe, CIP LF 300 $220.00 $66,000.00

12 4-1/2' Fire Hydrant w/ piping valves, and connection EA 30 $3,500.00 $104,685.00

13 6" Gate Valves w/ Valve Can, CIP EA 13 $935.00 $12,155.00

14 8" Gate Valves w/ Valve Can, CIP EA 514 $1,205.00 $619,063.27

15 10" Gate Valves w/ Valve Can, CIP EA 49 $2,500.00 $121,534.41

16 Pressurized waterline connections, CIP EA 157 $1,184.22 $186,083.50

17 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB 51915 $3.00 $155,745.87

18 Joint Restraints, CIP EA 2207 $77.75 $171,606.33

19 1" Water Service, New single connection to existing watermian, cip. SD 2362 EA 70 $1,329.00 $93,030.00

20 Water Meter Box Remove & Replace EA 70 $1,000.00 $70,000.00

21 Dewatering of Trench, CIP LF 4147 $53.00 $219,806.90

22 Valve/Pipeline abandonment LS 1 $199,649.65 $199,649.65

23 Hydrant removal and abandonment LS 1 $12,666.89 $12,666.89

24
Furnish and Install 40 HP Pump, duty point of 500 GPM at 110 PSI, CIP. With drop 

pipe/cable/pit less CIP
EA 1 $50,000.00 $50,000.00

25
Furnish and Install Electrical/Control Panel for Booster/Well Pumps, and NEMA 12 

Enclosure, CIP
EA 1 $30,000.00 $30,000.00

26 Building 24X30 - Complete  w/ Electrical and Plumbing SQFT 720 $425.00 $306,000.00

27 12" Steel Cased Potable Water Well - Drilling Complete LF 674 $900.00 $606,600.00

28  Furnish and install new gas- chlorination disinfection system,  CIP. EA 1 $165,000.00 $165,000.00

29
8" Waterline Pipe excl. fitting, (std. spec.sec 801), icl. Trench, & compacted backfill, to 

6' depth, cip.
LF 200 $25.00 $5,000.00

30 8" Gate Valve, cip SD 2333 EA 3 $1,205.00 $3,615.00

31 6" Service Stub-Out w/ 6" Gate Valve, 100' EA 2 $6,000.00 $12,000.00

32
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" Thick for Residential 

Streets, include Subgrade Prep, CIP
SY 4885 $42.00 $205,170.00

33
Asphalt Roadway, Remove, Dispose and Replace with SP III, 6" Thick for Arerial 

Streets, include Subgrade Prep, CIP
SY 4885 $62.00 $302,870.00

34 Excavate and Dispose of Unsuitable Material, CIP CY 29310 $15.00 $439,650.00

35 Import of Engineered Fill CY 29310 $15.00 $439,650.00

36 Geogrid Base Roadway Reinforcement SY 4885 $5.50 $26,867.50

37 Remove and replace Curb and Gutter @ Services, CIP LF 280 $25.00 $7,000.00

38 Remove and replace Sidewalk @ Services, CIP CY 196 $48.00 $9,408.00

$6,269,657.86

$6,554,927.00

$655,493.00

$612,886.00

$430,282.00

$8,253,588.00

ITEMS LIST 

 System Performance Update - PHASE 2

Open Trench Waterline

Water Well

General

Waterline

Roadway

Contingency - 10%: 

NMGRT @ 8.5%:

Construction Cost Subtotal:

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Interim Finance Interest:

TOTAL ESTIMATED CONSTRUCTION COST: 



39 Bridge Loan @ 5.5% LS 1 $70,958.00 $70,958.00

40 Additional Engineering - Data Collection* LS 1 $144,208.00 $144,208.00

41 Additional Engineering - Hydrogeology Well siting study * LS 1 $35,000.00 $35,000.00

42 Engineering Design Services LS 1 $721,042.00 $721,042.00

43 Engineering - Bid Phase LS 1 $16,584.00 $16,584.00

44 Engineering - Construction Inspection LS 1 $252,365.00 $252,365.00

45 Engineering-Well Construction Oversight LS 1 $20,000.00 $20,000.00

46 Engineering - Construction Management LS 1 $100,946.00 $100,946.00

$1,361,103.00

$115,694.00

$1,476,797.00

47 Loan Origination Fee LS 1 $73,743.00 $73,743.00

$73,743.00

$6,268.00

$80,011.00

48 Legal Fees - Project Attorney LS 1 $10,000.00 $10,000.00

49 Legal Fees - Bond Counsel LS 1 $21,000.00 $21,000.00

$31,000.00

$2,635.00

$33,635.00

$9,844,031

ENGINEERING SERVICES

Engineering Services Subtotal:

Engineering Total:

FINANCING SERVICES

NMGRT @ 8.5%:

Financing NMGRT @ 8.5%:

Legal Services Total:

Financing Services Subtotal:

Legal NMGRT @ 8.5%:

LEGAL SERVICES

Legal Services Subtotal:

Legal Services Total:

GRAND TOTAL:
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ALTERNATIVE III – SYSTEM PERFORMANCE UPGRADE 

PHASE 3 
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UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1 $165,640.17 $165,640.17

2 Traffic Control (3.43% of General Cost) LS 1 $265,024.27 $265,024.27

3 Construction Survey/Staking (2.17% of General Cost) LS 1 $71,887.83 $71,887.83

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1 $115,948.12 $115,948.12

5 Materials Testing (0.2% of General Cost) LS 1 $66,256.07 $66,256.07

6 Subsurface Utility Locating LS 1 $5,179.24 $5,179.24

7 Utility Relocation LS 1 $5,179.24 $5,179.24

8 AC Pipe Removal and Disposal LS 1 $3,666.90 $3,666.90

9 8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 4,944            $35.70 $176,500.80

10 10" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 3,822            $36.50 $139,503.00

11 12" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 3,457            $42.30 $146,231.10

15 4-1/2' Fire Hydrant w/ piping valves, and connection EA 18                 $3,500.00 $61,362.00

16 6" Gate Valves w/ Valve Can, CIP EA 13                 $935.00 $12,155.00

17 8" Gate Valves w/ Valve Can, CIP EA 411               $1,205.00 $495,170.49

18 10" Gate Valves w/ Valve Can, CIP EA 21                 $2,500.00 $52,941.02

19 12" Gate Valves w/ Valve Can, CIP EA 1                   $3,263.00 $4,512.08

24 Pressurized waterline connections, CIP EA 122               $1,184.22 $144,404.14

25 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB 40,287         $3.00 $120,861.59

26 Joint Restraints, CIP EA 1,713            $77.75 $133,169.59

27 1" Water Service, New single connection to existing watermian, cip. SD 2362 EA 120               $1,329.00 $159,480.00

28 Water Meter Box Remove & Replace EA 120               $1,000.00 $120,000.00

29 Dewatering of Trench, CIP LF 3,330            $53.00 $176,508.55

30 Valve/Pipeline abandonment LS 1 $154,931.71 $154,931.71

31 Hydrant removal and abandonment LS 1 $7,424.80 $7,424.80

32
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" Thick for Residential Streets, 

include Subgrade Prep, CIP
SY 4,074            $42.00 $171,122.00

33
Asphalt Roadway, Remove, Dispose and Replace with SP III, 6" Thick for Arerial Streets, 

include Subgrade Prep, CIP
SY 4,074            $62.00 $252,608.67

34 Excavate and Dispose of Unsuitable Material, CIP CY 24,446         $15.00 $366,690.00

35 Import of Engineered Fill CY 24,446         $15.00 $366,690.00

36 Geogrid Base Roadway Reinforcement SY 4,074            $5.50 $22,408.83

37 Remove and replace Curb and Gutter @ Services, CIP LF 480               $25.00 $12,000.00

38 Remove and replace Sidewalk @ Services, CIP CY 336 $48.00 $16,128.00

$4,011,585.20

$4,194,112.00

$419,411.00

$392,149.00

$275,312.00

$5,280,984.00

Open Trench Waterline

ITEMS LIST 

 System Performance Update - PHASE 3

General

Roadway

Waterline

Contingency - 10%: 

NMGRT @ 8.5%:

Construction Cost Subtotal:

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Interim Finance Interest:

TOTAL ESTIMATED CONSTRUCTION COST: 



39 Bridge Loan @ 5.5% LS 1                   $43,466.00 $43,466.00

40 Additional Engineering - Data Collection* LS 1                   $92,270.00 $92,270.00

41 Engineering Design Services LS 1                   $461,352.00 $461,352.00

42 Engineering - Bid Phase LS 1                   $10,611.00 $10,611.00

43 Engineering - Construction Inspection LS 1                   $161,473.00 $161,473.00

44 Engineering - Construction Management LS 1                   $64,589.00 $64,589.00

$833,761.00

$70,870.00

$904,631.00

45 Loan Origination Fee LS 1                   $47,184.00 $47,184.00

$47,184.00

$4,011.00

$51,195.00

46 Legal Fees - Project Attorney LS 1                   $10,000.00 $10,000.00

47 Legal Fees - Bond Counsel LS 1                   $21,000.00 $21,000.00

$31,000.00

$2,635.00

$33,635.00

$6,270,445

ENGINEERING SERVICES

Engineering Services Subtotal:

Engineering Total:

FINANCING SERVICES

NMGRT @ 8.5%:

Financing NMGRT @ 8.5%:

Legal Services Total:

Financing Services Subtotal:

Legal NMGRT @ 8.5%:

LEGAL SERVICES

Legal Services Subtotal:

Legal Services Total:

GRAND TOTAL:
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ALTERNATIVE IV – NORTH AREA 

 

 

 

 

 

 

 

 

 

 

 



UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1                     $231,489.60 $231,489.60

2 Traffic Control (3.43% of General Cost) LS 1                     $370,383.35 $370,383.35

3 Construction Survey/Staking (2.17% of General Cost) LS 1                     $100,466.48 $100,466.48

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1                     $162,042.72 $162,042.72

5 Materials Testing (0.2% of General Cost) LS 1                     $92,595.84 $92,595.84

6 Subsurface Utility Locating LS 1                     $5,111.44 $5,111.44

7 Utility Relocation LS 1                     $5,111.44 $5,111.44

8 AC Pipe Removal and Disposal LS 1                     $3,618.90 $3,618.90

9 6" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 1,927             $28.78 $55,459.06

10 8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 3,115             $35.70 $111,205.50

11 12" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 872                 $37.30 $32,525.60

12 14"Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 6,149             $50.77 $312,184.73

13 Jack and Bore w/ 18-inch Casing pipe, CIP LF 535                 $220.00 $117,766.00

14 4-1/2' Fire Hydrant w/ piping valves, and connection EA 10                   $3,500.00 $35,294.00

15 6" Gate Valves w/ Valve Can, CIP EA 128                 $935.00 $119,680.00

16 8" Gate Valves w/ Valve Can, CIP EA 433                 $1,205.00 $521,329.86

17 10" Gate Valves w/ Valve Can, CIP EA 2                     $2,500.00 $5,000.00

18 12" Gate Valves w/ Valve Can, CIP EA 2                     $3,263.00 $8,025.67

19 14" Gate Valves w/ Valve Can, CIP EA 2                     $4,000.00 $9,838.40

20 Pressurized waterline connections, CIP EA 167                 $1,184.22 $197,680.48

21 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB 67,272           $3.00 $201,816.98

22 Joint Restraints, CIP EA 1,793             $77.75 $139,382.74

23 1" Water Service, New single connection to existing watermian, cip. SD 2362 EA 73                   $1,329.00 $97,017.00

24 Water Meter Box Remove & Replace EA 73                   $1,000.00 $73,000.00

25 Dewatering of Trench, CIP LF 603                 $53.00 $31,966.95

26 Valve/Pipeline abandonment LS 1                     $196,942.66 $196,942.66

27 Hydrant removal and abandonment LS 1                     $4,270.57 $4,270.57

28
Furnish and Install 40 HP Pump, duty point of 500 GPM at 110 PSI, CIP. With drop 

pipe/cable/pit less CIP
EA                       1 $50,000.00 $50,000.00

29
Furnish and Install Electrical/Control Panel for Booster/Well Pumps, and NEMA 12 

Enclosure, CIP
EA                       1 $30,000.00 $30,000.00

30 Building 24X30 - Complete  w/ Electrical and Plumbing SQFT                   720 $425.00 $306,000.00

31 12" Steel Cased Potable Water Well - Drilling Complete LF                   674 $900.00 $606,600.00

32  Furnish and install new gas- chlorination disinfection system,  CIP. EA                       1 $165,000.00 $165,000.00

33
8" Waterline Pipe excl. fitting, (std. spec.sec 801), icl. Trench, & compacted backfill, to 

6' depth, cip.
LF                   200 $25.00 $5,000.00

34 8" Gate Valve, cip SD 2333 EA                       3 $1,205.00 $3,615.00

35 6" Service Stub-Out w/ 6" Gate Valve, 100' EA                       2 $6,000.00 $12,000.00

36
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" Thick for Residential 

Streets, include Subgrade Prep, CIP
SY 4,021             $42.00 $168,882.00

37
Asphalt Roadway, Remove, Dispose and Replace with SP III, 6" Thick for Arerial Streets, 

include Subgrade Prep, CIP
SY 4,021             $62.00 $249,302.00

38 Excavate and Dispose of Unsuitable Material, CIP CY 24,126           $15.00 $361,890.00

39 Import of Engineered Fill CY 24,126           $15.00 $361,890.00

40 Geogrid Base Roadway Reinforcement SY 4,021             $5.50 $22,115.50

41 Remove and replace Curb and Gutter @ Services, CIP LF 292                 $25.00 $7,300.00

42 Remove and replace Sidewalk @ Services, CIP CY 204                 $48.00 $9,811.20

Alternative IV - North Side

Water Well

Open Trench Waterline

ITEMS LIST 

General

Waterline

Roadway



$5,600,611.68

$5,855,440.00

$585,544.00

$547,484.00

$384,366.00

$7,372,834.00

43 Bridge Loan @ 5.5% LS 1                     $67,009.00 $67,009.00

44 Additional Engineering - Data Collection* LS 1                     $128,820.00 $128,820.00

45 Additional Engineering - Computer hydraulic model and calibration* LS 1                     $60,000.00 $60,000.00

46 Additional Engineering - Hydrogeology Well siting study * LS 1                     $35,000.00 $35,000.00

47 Engineering Design Services LS 1                     $644,098.00 $644,098.00

48 Engineering - Bid Phase LS 1                     $14,814.00 $14,814.00

49 Engineering - Construction Inspection LS 1                     $225,434.00 $225,434.00

50 Engineering-Well Construction Oversight LS 1                     $20,000.00 $20,000.00

51 Engineering - Construction Management LS 1                     $90,174.00 $90,174.00

$1,285,349.00

$109,255.00

$1,394,604.00

52 Loan Origination Fee LS 1                     $65,874.00 $65,874.00

$65,874.00

$5,599.00

$71,473.00

53 Legal Fees - Project Attorney LS 1                     $10,000.00 $10,000.00

54 Legal Fees - Bond Counsel LS 1                     $21,000.00 $21,000.00

$31,000.00

$2,635.00

$33,635.00

$8,872,546

TOTAL ESTIMATED CONSTRUCTION COST: 

ENGINEERING SERVICES

Engineering Services Subtotal:

Construction Cost Subtotal:

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Contingency - 10%: 

NMGRT @ 8.5%:

Interim Finance Interest:

Engineering Total:

Financing Services Subtotal:

Legal Services Subtotal:

LEGAL SERVICES

Legal NMGRT @ 8.5%:

Legal Services Total:

GRAND TOTAL:

NMGRT @ 8.5%:

FINANCING SERVICES

Financing NMGRT @ 8.5%:

Legal Services Total:
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ALTRENATIVE V – EAST AREA 
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UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1                    $662,571.27 $662,571.27

2 Traffic Control (3.43% of General Cost) LS 1                    $1,060,114.03 $1,060,114.03

3 Construction Survey/Staking (2.17% of General Cost) LS 1                    $287,555.93 $287,555.93

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1                    $463,799.89 $463,799.89

5 Materials Testing (0.2% of General Cost) LS 1                    $265,028.51 $265,028.51

6 Subsurface Utility Locating LS 1                    $23,132.20 $23,132.20

7 Utility Relocation LS 1                    $23,132.20 $23,132.20

8 AC Pipe Removal and Disposal LS 1                    $16,377.60 $16,377.60

9 6" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 35,430          $28.78 $1,019,675.40

10 8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 19,162          $35.70 $684,083.40

12 Jack and Bore w/ 18-inch Casing pipe, CIP LF 804               $220.00 $176,792.00

13 4-1/2' Fire Hydrant w/ piping valves, and connection EA 109               $3,500.00 $382,144.00

13 6" Gate Valves w/ Valve Can, CIP EA 219               $935.00 $204,794.43

14 8" Gate Valves w/ Valve Can, CIP EA 140               $1,205.00 $168,367.15

14 10" Gate Valves w/ Valve Can, CIP EA 33                 $2,500.00 $82,500.00

15 12" Gate Valves w/ Valve Can, CIP EA 2                    $3,263.00 $6,526.00

16
Furnish and Install 6” PRV Assembly (including PRV, vault, excavation, labor and all 

required appurtenances for a complete installation)
EA 1                    $44,000.00 $44,000.00

17 Pressurized waterline connections, CIP EA 71 $1,184.22 $83,593.11

18 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB 21,965          $3.00 $65,896.10

19 Joint Restraints, CIP EA 1,517            $77.75 $117,912.88

20 1" Water Service, New single connection to existing watermian, cip. SD 2362 EA 1,128            $1,329.00 $1,499,112.00

21 Water Meter Box Remove & Replace EA 1,128            $1,000.00 $1,128,000.00

22 Dewatering of Trench, CIP LF 13,102          $53.00 $694,410.24

23 Valve/Pipeline abandonment LS 1                    $136,633.07 $136,633.07

24 Hydrant removal and abandonment LS 1                    $46,239.42 $46,239.42

25
Furnish and Install 40 HP Pump, duty point of 500 GPM at 110 PSI, CIP. With drop 

pipe/cable/pit less CIP
EA                     1 $50,000.00 $50,000.00

26
Furnish and Install Electrical/Control Panel for Booster/Well Pumps, and NEMA 12 

Enclosure, CIP
EA                     1 $30,000.00 $30,000.00

27 Building 24X30 - Complete  w/ Electrical and Plumbing SQFT                 720 $425.00 $306,000.00

28 12" Steel Cased Potable Water Well - Drilling Complete LF                 674 $900.00 $606,600.00

29 Furnish and install new gas- chlorination disinfection system,  CIP. EA                     1 $165,000.00 $165,000.00

30
8" Waterline Pipe excl. fitting, (std. spec.sec 801), icl. Trench, & compacted backfill, to 

6' depth, CIP.
LF                 200 $25.00 $5,000.00

31 8" Gate Valve, cip SD 2333 EA                     3 $1,205.00 $3,615.00

32 6" Service Stub-Out w/ 6" Gate Valve, 100' EA                     2 $6,000.00 $12,000.00

33
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" Thick for Residential 

Streets, include Subgrade Prep, CIP
SY 18,197          $42.00 $764,288.00

34
Asphalt Roadway, Remove, Dispose and Replace with SP III, 6" Thick for Arerial Streets, 

include Subgrade Prep, CIP
SY 18,197          $62.00 $1,128,234.67

35 Excavate and Dispose of Unsuitable Material, CIP CY 109,184       $15.00 $1,637,760.00

36 Import of Engineered Fill CY 109,184       $15.00 $1,637,760.00

37 Geogrid Base Roadway Reinforcement SY 18,197          $5.50 $100,085.33

38 Remove and replace Curb and Gutter @ Services, CIP LF 4,512            $25.00 $112,800.00

39 Remove and replace Sidewalk @ Services, CIP CY 3,158            $48.00 $151,603.20

Alternative V - East Side

Water Well

Open Trench Waterline

ITEMS LIST 

General

Waterline

Roadway



$16,053,137.04

$16,783,555.00

$1,678,356.00

$1,569,262.00

$1,101,715.00

$21,132,888.00

40 Bridge Loan @ 5.5% LS 1                    $180,264.00 $180,264.00

41 Additional Engineering - Data Collection* LS 1                    $369,238.00 $369,238.00

42 Additional Engineering - Computer hydraulic model and calibration* LS 1                    $60,000.00 $60,000.00

43 Additional Engineering - Hydrogeology Well siting study * LS 1                    $35,000.00 $35,000.00

44 Engineering Design Services LS 1                    $1,846,191.00 $1,846,191.00

45 Engineering - Bid Phase LS 1                    $42,462.00 $42,462.00

46 Engineering - Construction Inspection LS 1                    $646,167.00 $646,167.00

47 Engineering-Well Construction Oversight LS 1                    $20,000.00 $20,000.00

48 Engineering - Construction Management LS 1                    $258,467.00 $258,467.00

$3,457,789.00

$293,912.00

$3,751,701.00

49 Loan Origination Fee LS 1                    $188,815.00 $188,815.00

$188,815.00

$16,049.00

$204,864.00

50 Legal Fees - Project Attorney LS 1                    $10,000.00 $10,000.00

51 Legal Fees - Bond Counsel LS 1                    $21,000.00 $21,000.00

$31,000.00

$2,635.00

$33,635.00

$25,123,088

TOTAL ESTIMATED CONSTRUCTION COST: 

ENGINEERING SERVICES

Engineering Services Subtotal:

Construction Cost Subtotal:

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Contingency - 10%: 

NMGRT @ 8.5%:

Interim Finance Interest:

Engineering Total:

Financing Services Subtotal:

Legal Services Subtotal:

LEGAL SERVICES

Legal NMGRT @ 8.5%:

Legal Services Total:

GRAND TOTAL:

NMGRT @ 8.5%:

FINANCING SERVICES

Financing NMGRT @ 8.5%:

Legal Services Total:
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ALTERNATIVE VI – WEST AREA 
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UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1                     $408,264.73 $408,264.73

2 Traffic Control (3.43% of General Cost) LS 1                     $653,223.57 $653,223.57

3 Construction Survey/Staking (2.17% of General Cost) LS 1                     $177,186.89 $177,186.89

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1                     $285,785.31 $285,785.31

5 Materials Testing (0.2% of General Cost) LS 1                     $163,305.89 $163,305.89

6 Subsurface Utility Locating LS 1                     $14,112.29 $14,112.29

7 Utility Relocation LS 1                     $14,112.29 $14,112.29

8 AC Pipe Removal and Disposal LS 1                     $9,991.50 $9,991.50

9 6" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 21,979           $28.78 $632,555.62

10 8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 11,326           $35.70 $404,338.20

11 4-1/2' Fire Hydrant w/ piping valves, and connection EA 67                   $3,500.00 $233,135.00

12 6" Gate Valves w/ Valve Can, CIP EA 192                 $935.00 $179,699.87

13 8" Gate Valves w/ Valve Can, CIP EA 206                 $1,205.00 $248,777.20

14 12" Gate Valves w/ Valve Can, CIP EA 4                     $3,263.00 $13,052.00

16 Pressurized waterline connections, CIP EA 73                   $1,184.22 $86,456.74

17 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB 22,157           $3.00 $66,469.86

18 Joint Restraints, CIP EA 1,571              $77.75 $122,126.88

19 1" Water Service, New single connection to existing watermian, cip. SD 2362 EA 597                 $1,329.00 $793,413.00

20 Water Meter Box Remove & Replace EA 597                 $1,000.00 $597,000.00

21 Dewatering of Trench, CIP LF 1,665              $53.00 $88,258.25

22 Valve/Pipeline abandonment LS 1                     $139,718.33 $139,718.33

23 Hydrant removal and abandonment LS 1                     $28,209.34 $28,209.34

24
Furnish and Install 40 HP Pump, duty point of 500 GPM at 110 PSI, CIP. With 

drop pipe/cable/pit less CIP
EA                       1 $50,000.00 $50,000.00

25
Furnish and Install Electrical/Control Panel for Booster/Well Pumps, and NEMA 

12 Enclosure, CIP
EA                       1 $30,000.00 $30,000.00

26 Building 24X30 - Complete  w/ Electrical and Plumbing SQFT                   720 $425.00 $306,000.00

27 12" Steel Cased Potable Water Well - Drilling Complete LF                   674 $900.00 $606,600.00

28  Furnish and install new gas- chlorination disinfection system,  CIP. EA                       1 $165,000.00 $165,000.00

29
8" Waterline Pipe excl. fitting, (std. spec.sec 801), icl. Trench, & compacted 

backfill, to 6' depth, cip.
LF                   200 $25.00 $5,000.00

30 8" Gate Valve, cip SD 2333 EA                       3 $1,205.00 $3,615.00

31 6" Service Stub-Out w/ 6" Gate Valve, 100' EA                       2 $6,000.00 $12,000.00

32
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" Thick for 

Residential Streets, include Subgrade Prep, CIP
SY 11,102           $42.00 $466,270.00

33
Asphalt Roadway, Remove, Dispose and Replace with SP III, 6" Thick for Arerial 

Streets, include Subgrade Prep, CIP
SY 11,102           $62.00 $688,303.33

34 Excavate and Dispose of Unsuitable Material, CIP CY 66,610           $15.00 $999,150.00

35 Import of Engineered Fill CY 66,610           $15.00 $999,150.00

36 Geogrid Base Roadway Reinforcement SY 11,102           $5.50 $61,059.17

37 Remove and replace Curb and Gutter @ Services, CIP LF 2,388              $25.00 $59,700.00

38 Remove and replace Sidewalk @ Services, CIP CY 1672 $48.00 $80,236.80

$9,891,277.05

$10,341,330.00

$1,034,133.00

$966,914.00

$678,831.00

$13,021,208.00

Alternative VI - West Side

Water Well

Open Trench Waterline

ITEMS LIST 

General

Waterline

TOTAL ESTIMATED CONSTRUCTION COST: 

Roadway

Construction Cost Subtotal:

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Contingency - 10%: 

NMGRT @ 8.5%:

Interim Finance Interest:



39 Bridge Loan @ 5.5% LS                       1 $113,499.00 $113,499.00

40 Additional Engineering - Data Collection* LS                       1 $227,509.00 $227,509.00

41 Additional Engineering - Computer hydraulic model and calibration* LS                       1 $60,000.00 $60,000.00

42 Additional Engineering - Hydrogeology Well siting study * LS                       1 $35,000.00 $35,000.00

43 Engineering Design Services LS                       1 $1,137,546.00 $1,137,546.00

44 Engineering - Bid Phase LS                       1 $26,164.00 $26,164.00

45 Engineering - Construction Inspection LS                       1 $398,141.00 $398,141.00

46 Engineering-Well Construction Oversight LS                       1 $20,000.00 $20,000.00

47 Engineering - Construction Management LS                       1 $159,256.00 $159,256.00

$2,177,115.00

$185,055.00

$2,362,170.00

48 Loan Origination Fee LS                       1 $116,340.00 $116,340.00

$116,340.00

$9,889.00

$126,229.00

49 Legal Fees - Project Attorney LS                       1 $10,000.00 $10,000.00

50 Legal Fees - Bond Counsel LS                       1 $21,000.00 $21,000.00

$31,000.00

$2,635.00

$33,635.00

$15,543,242

ENGINEERING SERVICES

Engineering Services Subtotal:

Engineering Total:

Financing Services Subtotal:

Legal Services Subtotal:

LEGAL SERVICES

Legal NMGRT @ 8.5%:

Legal Services Total:

GRAND TOTAL:

NMGRT @ 8.5%:

FINANCING SERVICES

Financing NMGRT @ 8.5%:

Legal Services Total:
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ALTRENATIVE VII – DOWNTOWN AREA 
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UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1                 $381,999.53 $381,999.53

2 Traffic Control (3.43% of General Cost) LS 1                 $611,199.25 $611,199.25

3 Construction Survey/Staking (2.17% of General Cost) LS 1                 $152,799.81 $152,799.81

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1                 $267,399.67 $267,399.67

5 Materials Testing (0.2% of General Cost) LS 1                 $152,799.81 $152,799.81

6 Subsurface Utility Locating LS 1                 $10,572.03 $10,572.03

7 Utility Relocation LS 1                 $10,572.03 $10,572.03

8 AC Pipe Removal and Disposal LS 1                 $7,485.00 $7,485.00

9 6" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 15,694        $28.78 $451,673.32

10 8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 3,749          $35.70 $133,839.30

11 10" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 974             $36.50 $35,551.00

12 12" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 4,533          $37.30 $169,080.90

13 Jack and Bore w/ 18-inch Casing pipe, CIP LF 431             $220.00 $94,886.00

14 4-1/2' Fire Hydrant w/ piping valves, and connection EA 50               $3,500.00 $174,650.00

15 6" Gate Valves w/ Valve Can, CIP EA 99               $935.00 $92,471.59

16 8" Gate Valves w/ Valve Can, CIP EA 37               $1,205.00 $44,299.76

17 10" Gate Valves w/ Valve Can, CIP EA 135             $2,500.00 $336,755.32

18 12" Gate Valves w/ Valve Can, CIP EA 90               $3,263.00 $292,988.21

19 14" Gate Valves w/ Valve Can, CIP EA 2                 $4,000.00 $8,000.00

20 Pressurized waterline connections, CIP EA 63               $1,184.22 $74,691.37

21 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB 24,151        $3.00 $72,451.66

22 Joint Restraints, CIP EA 1,280          $77.75 $99,500.99

23 1" Water Service, New single connection to existing watermian, cip. SD 2362 EA 403             $1,329.00 $535,587.00

24 Water Meter Box Remove & Replace EA 403             $1,000.00 $403,000.00

25 Dewatering of Trench, CIP LF 14,970        $53.00 $793,410.00

26 Valve/Pipeline abandonment LS 1                 $125,668.33 $125,668.33

27 Hydrant removal and abandonment LS 1                 $21,132.65 $21,132.65

28
Furnish and Install 40 HP Pump, duty point of 500 GPM at 110 PSI, CIP. With drop 

pipe/cable/pit less CIP
EA 1                 $50,000.00 $50,000.00

29
Furnish and Install Electrical/Control Panel for Booster/Well Pumps, and NEMA 12 

Enclosure, CIP
EA 1                 $30,000.00 $30,000.00

30 Building 24X30 - Complete  w/ Electrical and Plumbing SQFT 720             $425.00 $306,000.00

31 12" Steel Cased Potable Water Well - Drilling Complete LF 674             $900.00 $606,600.00

32  Furnish and install new gas- chlorination disinfection system,  CIP. EA 1                 $165,000.00 $165,000.00

33
8" Waterline Pipe excl. fitting, (std. spec.sec 801), icl. Trench, & compacted backfill, 

to 6' depth, cip.
LF 200             $25.00 $5,000.00

34 8" Gate Valve, cip SD 2333 EA 3                 $1,205.00 $3,615.00

35 6" Service Stub-Out w/ 6" Gate Valve, 100' EA 2                 $6,000.00 $12,000.00

36
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" Thick for Residential 

Streets, include Subgrade Prep, CIP
SY 8,317          $42.00 $349,300.00

Asphalt Roadway, Remove, Dispose and Replace with SP III, 6" Thick for Arerial 

Streets, include Subgrade Prep, CIP
SY 8,317          $62.00 $515,633.33

37 Excavate and Dispose of Unsuitable Material, CIP CY 49,900        $15.00 $748,500.00

38 Import of Engineered Fill CY 49,900        $15.00 $748,500.00

39 Geogrid Base Roadway Reinforcement SY 8,317          $5.50 $45,741.67

40 Remove and replace Curb and Gutter @ Services, CIP LF 1,612          $25.00 $40,300.00

41 Remove and replace Sidewalk @ Services, CIP CY 1,128          $48.00 $54,163.20

Alternative VII - Downtown 

Water Well

Open Trench Waterline

ITEMS LIST 

General

Waterline

Roadway



$9,234,817.72

$9,655,002.00

$965,500.00

$902,743.00

$633,778.00

$12,157,023.00

42 Bridge Loan @ 5.5% LS 1                 $106,386.00 $106,386.00

43 Additional Engineering - Data Collection* LS 1                 $212,410.00 $212,410.00

44 Additional Engineering - Computer hydraulic model and calibration* LS 1                 $60,000.00 $60,000.00

45 Additional Engineering - Hydrogeology Well siting study * LS 1                 $35,000.00 $35,000.00

46 Engineering Design Services LS 1                 $1,062,050.00 $1,062,050.00

47 Engineering - Bid Phase LS 1                 $24,427.00 $24,427.00

48 Engineering - Construction Inspection LS 1                 $371,718.00 $371,718.00

49 Engineering-Well Construction Oversight LS 1                 $20,000.00 $20,000.00

50 Engineering - Construction Management LS 1                 $148,687.00 $148,687.00

$2,040,678.00

$173,458.00

$2,214,136.00

51 Loan Origination Fee LS 1                 $108,619.00 $108,619.00

$108,619.00

$9,233.00

$117,852.00

52 Legal Fees - Project Attorney LS 1                 $10,000.00 $10,000.00

53 Legal Fees - Bond Counsel LS 1                 $21,000.00 $21,000.00

$31,000.00

$2,635.00

$33,635.00

$14,522,646

TOTAL ESTIMATED CONSTRUCTION COST: 

ENGINEERING SERVICES

Engineering Services Subtotal:

Construction Cost Subtotal:

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Contingency - 10%: 

NMGRT @ 8.5%:

Interim Finance Interest:

Engineering Total:

Financing Services Subtotal:

Legal Services Subtotal:

LEGAL SERVICES

Legal NMGRT @ 8.5%:

Legal Services Total:

GRAND TOTAL:

NMGRT @ 8.5%:

FINANCING SERVICES

Financing NMGRT @ 8.5%:

Legal Services Total:
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ALTERNATIVE VIII – WILLIAMSBURG AREA 
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UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1                              $582,097.11 $582,097.11

2 Traffic Control (3.43% of General Cost) LS 1                              $931,355.37 $931,355.37

3 Construction Survey/Staking (2.17% of General Cost) LS 1                              $232,838.84 $232,838.84

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1                              $407,467.98 $407,467.98

5 Materials Testing (0.2% of General Cost) LS 1                              $232,838.84 $232,838.84

6 Subsurface Utility Locating LS 1                              $19,886.02 $19,886.02

7 Utility Relocation LS 1                              $19,886.02 $19,886.02

8 AC Pipe Removal and Disposal LS 1                              $14,079.30 $14,079.30

9 6" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 31,313                    $28.78 $901,188.14

10 8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 5,818                      $35.70 $207,702.60

11 14"Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 9,800                      $50.77 $497,546.00

12 Jack and Bore w/ 18-inch Casing pipe, CIP LF 3,067                      $220.00 $674,696.00

13 4-1/2' Fire Hydrant w/ piping valves, and connection EA 94                            $3,500.00 $328,517.00

14 6" Gate Valves w/ Valve Can, CIP EA 198                          $935.00 $185,172.19

15 8" Gate Valves w/ Valve Can, CIP EA 31                            $1,205.00 $37,813.86

17 12" Gate Valves w/ Valve Can, CIP EA 28                            $3,263.00 $91,364.00

18 14" Gate Valves w/ Valve Can, CIP EA 14                            $4,000.00 $56,000.00

19 Pressurized waterline connections, CIP EA 38                            $1,184.22 $45,454.47

20 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB 18,922                    $3.00 $56,766.40

21 Joint Restraints, CIP EA 1,113                      $77.75 $86,545.12

22 1" Water Service, New single connection to existing watermian, cip. SD 2362 EA 653                          $1,329.00 $867,837.00

23 Water Meter Box Remove & Replace EA 653                          $1,000.00 $653,000.00

24 Dewatering of Trench, CIP LF 2,347                      $53.00 $124,367.15

25 Valve/Pipeline abandonment LS 1                              $94,184.80 $94,184.80

26 Hydrant removal and abandonment LS 1                              $39,750.56 $39,750.56

27
Furnish and Install 40 HP Pump, duty point of 500 GPM at 110 PSI, CIP. With drop pipe/cable/pit 

less CIP
EA 1                              $50.00 $50.00

28 Furnish and Install Electrical/Control Panel for Booster/Well Pumps, and NEMA 12 Enclosure, CIP EA 1                              $30,000.00 $30,000.00

29 Building 24X30 - Complete  w/ Electrical and Plumbing SQFT 720                          $425.00 $306,000.00

30 12" Steel Cased Potable Water Well - Drilling Complete LF 674                          $900.00 $606,600.00

31  Furnish and install new gas- chlorination disinfection system,  CIP. EA 1                              $165,000.00 $165,000.00

32 8" Waterline Pipe excl. fitting, (std. spec.sec 801), icl. Trench, & compacted backfill, to 6' depth, cip. LF 200                          $25.00 $5,000.00

33 8" Gate Valve, cip SD 2333 EA 3                              $1,205.00 $3,615.00

34 6" Service Stub-Out w/ 6" Gate Valve, 100' EA 2                              $6,000.00 $12,000.00

35
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" Thick for Residential Streets, include 

Subgrade Prep, CIP
SY 20,858                    $42.00 $876,045.33

36
Asphalt Roadway, Remove, Dispose and Replace with SP III, 6" Thick for Arerial Streets, include 

Subgrade Prep, CIP
SY 20,858                    $62.00 $1,293,209.78

36 Excavate and Dispose of Unsuitable Material, CIP CY 104,291                  $15.00 $1,564,366.67

37 Import of Engineered Fill CY 104,291                  $15.00 $1,564,366.67

38 Geogrid Base Roadway Reinforcement SY 20,858                    $5.50 $114,720.22

39 Remove and replace Curb and Gutter @ Services, CIP LF 2,612                      $25.00 $65,300.00

40 Remove and replace Sidewalk @ Services, CIP CY 1,828                      $48.00 $87,763.20

$14,082,391.62

$14,723,140.00

$1,472,314.00

$1,376,614.00

$966,464.00

$18,538,532.00

Alternative VIII - Williamsburg 

Water Well

Open Trench Waterline

ITEMS LIST 

General

Waterline

TOTAL ESTIMATED CONSTRUCTION COST: 

Roadway

Construction Cost Subtotal:

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Contingency - 10%: 

NMGRT @ 8.5%:

Interim Finance Interest:



41 Bridge Loan @ 5.5% LS                                1 $158,910.00 $158,910.00

42 Additional Engineering - Data Collection* LS                                1 $323,909.00 $323,909.00

43 Additional Engineering - Computer hydraulic model and calibration* LS                                1 $60,000.00 $60,000.00

44 Additional Engineering - Hydrogeology Well siting study * LS                                1 $35,000.00 $35,000.00

45 Engineering Design Services LS                                1 $1,619,545.00 $1,619,545.00

46 Engineering - Bid Phase LS                                1 $37,250.00 $37,250.00

47 Engineering - Construction Inspection LS                                1 $566,841.00 $566,841.00

48 Engineering-Well Construction Oversight LS                                1 $20,000.00 $20,000.00

49 Engineering - Construction Management LS                                1 $226,736.00 $226,736.00

$3,048,191.00

$259,096.00

$3,307,287.00

50 Loan Origination Fee LS                                1 $165,635.00 $165,635.00

$165,635.00

$14,079.00

$179,714.00

51 Legal Fees - Project Attorney LS                                1 $10,000.00 $10,000.00

52 Legal Fees - Bond Counsel LS                                1 $21,000.00 $21,000.00

$31,000.00

$2,635.00

$33,635.00

$22,059,168

ENGINEERING SERVICES

Engineering Services Subtotal:

Engineering Total:

Financing Services Subtotal:

Legal Services Subtotal:

LEGAL SERVICES

Legal NMGRT @ 8.5%:

Legal Services Total:

GRAND TOTAL:

NMGRT @ 8.5%:

FINANCING SERVICES

Financing NMGRT @ 8.5%:

Legal Services Total:
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Item  # ITEMS LIST UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1            $10,392.00 $10,392.00

2 Traffic Control (3.43% of General Cost) LS 1            $16,627.20 $16,627.20

3 Construction Survey/Staking (2.17% of General Cost) LS 1            $4,156.80 $4,156.80

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1            $7,274.40 $7,274.40

5 Materials Testing (0.2% of General Cost) LS 1            $4,156.80 $4,156.80

6 Subsurface Utility Locating LS 1            $5,000.00 $5,000.00

7 Utility Relocation LS 1            $5,000.00 $5,000.00

8 Site Grading/Excavation CY 60          $100.00 $6,000.00

9 6-Inch Gravel Pad, Including Subgrade Prep, Installed SY 12          $120.00 $1,440.00

10 Furnish and Install 200 Gallon Pressure Tank LS 2            $8,000.00 $16,000.00

11
Furnish and Install 4 inch DIP, Including Trenching and Compacted Backfill, per APWA Standard Spec.801 

CIP.
LF 100        $90.00 $9,000.00

12 Furnish and Install new chlorinaiton disinfection systemr CIP EA 1            $8,000.00 $8,000.00

13 Connect to existing well , CIP. EA 1            $6,000.00 $6,000.00

14 Furnish and Install Electrical/Control Panel for Booster/Well Pumps, and NEMA 12 Enclosure, CIP EA 1            $30,000.00 $30,000.00

15 Chain Link Fence, incl. All attachments, hwardware & anchor posts. CIP LF 200        $35.00 $7,000.00

16 Ductile Iron MJ fittings, class 250,8"  forceman, INCL. Joining Material LB 2,000    $4.20 $8,400.00

17 Furnish and install Building  12' by 30' SQ-FT 360        $300.00 $108,000.00

18 well sanitary seal pitless unit 8-inch W/ concrete slab EA 1            $8,000.00 $8,000.00

$260,447.20

$272,298.00

$27,230.00

$25,460.00

$17,874.00

$342,862.00

19 Bridge Loan @ 5.5% LS 1            $4,340.00 $4,340.00

20 Additional Engineering - Data Collection* LS 1            $3,594.00 $3,594.00

21 Additional Engineering - Geotech LS 1            $10,000.00 $10,000.00

22 Engineering Design Services LS 1            $29,953.00 $29,953.00

23 Engineering - Bid Phase LS 1            $689.00 $689.00

24 Engineering - Construction Inspection LS 1            $10,483.00 $10,483.00

25 Engineering-Well Construction Oversight LS 1            $20,000.00 $20,000.00

26 Saw cut, remove, and dispose of existing asphalt, CIP LS 1            $4,193.00 $4,193.00

$83,252.00

$7,076.00

$90,328.00

$433,190.00

Alternative IX - Airport 1 Pessure Tank Replacement

TOTAL ESTIMATED COST: 

Construction Cost Subtotal:

General

Airport Water system

NMGRT @ 8.5%:

Engineering Total:

Interim Finance Interest:

TOTAL ESTIMATED CONSTRUCTION COST: 

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Contingency - 10%: 

NMGRT @ 8.5%:

ENGINEERING SERVICES

Engineering Services Subtotal:
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ALTERNATIVE IX – AIRPORT 
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Item  # ITEMS LIST UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1             $13,795.00 $13,795

2 Traffic Control (3.43% of General Cost) LS 1             $22,072.00 $22,072

3 Construction Survey/Staking (2.17% of General Cost) LS 1             $5,518.00 $5,518

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1             $9,656.50 $9,657

5 Materials Testing (0.2% of General Cost) LS 1             $3,198.00 $3,198

6 Subsurface Utility Locating LS 1             $5,000.00 $5,000

7 Utility Relocation LS 1             $5,000.00 $5,000

8 Site Grading/Excavation CY 60          $100.00 $6,000.00

9 Engineered Fill/Subgrade Prep for Tank Foundation, Including Compaction/Testing CY 8             $120.00 $960.00

10 6-Inch Gravel Pad, Including Subgrade Prep, Installed SY 12          $200.00 $2,400.00

11 Furnish and Install 7200 Gallon Welded Steel Tank, AWWA D100-11 CIP. GAL 7,200     $3.20 $23,040.00

12 Tank Foundation Installed LS 1             $6,000.00 $6,000.00

13 Furnish and Install Cathodic Protection/Level Monitor for Tank, CIP LS 1             $12,000.00 $12,000.00

14 Furnish and Install 4 inch DIP, Including Trenching and Compacted Backfill, per APWA Standard Spec.801 CIP. LF 100        $90.00 $9,000.00

15 Furnish and Install new chlorinaiton disinfection systemr CIP EA 1             $8,000.00 $8,000.00

16 Chain Link Fence, incl. All attachments, hwardware & anchor posts. CIP LF 200        $35.00 $7,000.00

17 2-50 GPM Variable speed Booster pack EA 1             $45,000.00 $45,000.00

18 Furnish and Install Electrical/Control Panel for Booster/Well Pumps, and NEMA 12 Enclosure, CIP EA 1             $30,000.00 $30,000.00

19 Ductile Iron MJ fittings, class 250,8"  forceman, INCL. Joining Material LB 2,500     $4.20 $10,500.00

20 Furnish and install Building  12' by 30' SQ-FT 360        $300.00 $108,000.00

21 well sanitary seal pitless unit 8-inch W/ concrete slab EA 1             $8,000.00 $8,000.00

$340,139.50

$355,616.00

$35,562.00

$33,250.00

$23,344.00

$447,772

22 Bridge Loan @ 5.5% LS 1             $5,163.00 $5,163.00

23 Additional Engineering- Data Collection* LS 1             $4,694.00 $4,694.00

24 Additional Engineering  - Geotech LS 1             $10,000.00 $10,000.00

25 Engineering Design Services LS 1             $39,118.00 $39,118.00

26 Saw cut, remove, and dispose of existing asphalt, CIP LS 1             $900.00 $900.00

27 Engineering - Construction Inspection LS 1             $13,691.00 $13,691.00

28 Engineering-Well Construction Oversight LS 1             $20,000.00 $20,000.00

29 Engineering - Construction Management LS 1             $5,476.00 $5,476.00

$99,042.00

$8,419.00

$107,461.00

$555,233.00

NMGRT @ 8.5%:

Interim Finance Interest:

TOTAL ESTIMATED CONSTRUCTION COST: 

ENGINEERING SERVICES

TOTAL ESTIMATED COST: 

Engineering Services Subtotal:

NMGRT @ 8.5%:

Engineering Total:

General

Airport Water system

Construction Cost Subtotal:

Alternative X - Airport 2 Without Fire Flow

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Contingency - 10%: 
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ALTERNATIVE XI – AIRPORT 3 WITH FIRE FLOW 

 

 

 

 

 

 

 

 

 



Item  # ITEMS LIST UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1                $57,914.12 $57,914.12

2 Traffic Control (3.43% of General Cost) LS 1                $92,662.59 $92,662.59

3 Construction Survey/Staking (2.17% of General Cost) LS 1                $23,165.65 $23,165.65

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1                $40,539.88 $40,539.88

5 Materials Testing (0.2% of General Cost) LS 1                $23,165.65 $23,165.65

6 Subsurface Utility Locating LS 1                $5,000.00 $5,000.00

7 Utility Relocation LS 1                $5,000.00 $5,000.00

8 Site Grading/Excavation CY 181            $10.00 $1,810.00

9 Engineered Fill/Subgrade Prep for Tank Foundation, Including Compction and Testing CY 84              $12.00 $1,008.00

10 6-Inch Gravel Pad, Including Subgrade Prep, Installed SY 125            $20.00 $2,500.00

11 Furnish and Install 200.000 Gallon Welded Steel Tank, AWWA D100-11 CIP. GAL 200,000    $1.75 $350,000.00

12 Tank Foundation Installed LS 1                $45,000.00 $45,000.00

13 Furnish and Install Cathodic Protection/Level Monitor for Tank, CIP LS 1                $24,000.00 $24,000.00

14
Furnish and Install 8 inch DIP, Including Trenching and Compacted Backfill, per APWA Standard Spec.801 

CIP.
LF 140            $120.00 $16,800.00

15 Furnish and Install new chlorinaiton disinfection systemr CIP EA 1                $8,000.00 $8,000.00

16 Chain Link Fence, incl. All attachments, hwardware & anchor posts. CIP LF 720            $35.00 $25,200.00

17 2-50 GPM Variable Speed Booster pack EA 1                $45,000.00 $45,000.00

18
Furnish and Install Electrical/Control Panel for Booster/Well Pumps and NEMA 12 Enclosure, Complete in 

Place 
EA 1                $30,000.00 $30,000.00

19 Ductile Iron MJ fittings, class 250,8"  forceman, INCL. Joining Material LB 3,500        $4.20 $14,700.00

20 Fire Booster Pump 1500GPM EA 1                $60,000.00 $60,000.00

21 Furnish and install Building  12' by 30' SQ-FT 360            $300.00 $108,000.00

22 8" Waterline C-900 DR-18 PVC Pipe Installed With Trenching and Backfill LF 2,549        $35.70 $90,999.30

23 4-1/2' Fire Hydrant w/ piping valves, and connection EA 5                $3,500.00 $17,500.00

24 8" Gate Valves w/ Valve Can, CIP EA 15              $1,205.00 $18,075.00

25 Ductile Iron MJ Fittings, All Sizes, Class 25, CIP LB 2,270        $3.00 $6,810.00

26
Asphalt Roadway, Remove, Dispose and Replace with SP III, 3" Thick for Residential Streets, include 

Subgrade Prep, CIP
SY 1,699        $50.00 $84,966.67

27 Excavate and Dispose of Unsuitable Material, CIP CY 5,098        $15.00 $76,470.00

28 Import of Engineered Fill CY 5,098        $15.00 $76,470.00

29 Geogrid Base Roadway Reinforcement SY 850            $5.50 $4,673.17

32 Saw cut, remove, and dispose of existing asphalt, CIP SY 1,699        $4.10 $6,967.27

33 Subgrade Prep, SY 1,699        $2.50 $4,248.33

34 6" Aggregate Base Course, CIP SY 1,699        $7.00 $11,895.33

35 Asphalt Paving, 2-3" Lifts, w/ machine laydown, CIP SY 1,699        $16.00 $27,189.33

$1,405,730.29

$1,469,691.00

$146,969.00

$137,416.00

$96,474.00

$1,850,550.00

36 Bridge Loan @ 5.5% LS 1 $16,170.00 $16,170.00

37 Additional Engineering - Data Collection* LS 1 $19,400.00 $19,400.00

38 Additional Engineering - Geotech LS 1 $10,000.00 $10,000.00

39 Engineering Design Services LS 1 $161,666.00 $161,666.00

40 Engineering - Bid Phase LS 1 $3,718.00 $3,718.00

41 Engineering - Construction Inspection LS 1 $56,583.00 $56,583.00

42 Engineering-Well Construction Oversight LS 1 $20,000.00 $20,000.00

43 Engineering - Construction Management LS 1 $22,633.00 $22,633.00

$310,170.00

$26,364.00

$336,534.00

$2,187,084.00

Alternative XI - Airport 3 With Fire Flow 

TOTAL ESTIMATED COST: 

TOTAL ESTIMATED CONSTRUCTION COST: 

Engineering Total:

ENGINEERING SERVICES

Engineering Services Subtotal:

NMGRT @ 8.5%:

Interim Finance Interest:

General

Airport Water system

NMGRT @ 8.5%:

Construction Cost Subtotal:

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Contingency - 10%: 

Roadway
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Item  # ITEMS LIST UNITS QTY UNIT COST EXTEND COST

1 Mob/Demob. (5% of General Cost) LS 1            $11,992.00 $11,992.00

2 Traffic Control (3.43% of General Cost) LS 1            $19,187.20 $19,187.20

3 Construction Survey/Staking (2.17% of General Cost) LS 1            $4,796.80 $4,796.80

4 SWPPP Preparation, Implementation, and Inspection (1% of General Cost) LS 1            $8,394.40 $8,394.40

5 Materials Testing (0.2% of General Cost) LS 1            $4,796.80 $4,796.80

6 Subsurface Utility Locating LS 1            $5,000.00 $5,000.00

7 Utility Relocation LS 1            $5,000.00 $5,000.00

8 Site Grading/Excavation CY 60          $100.00 $6,000.00

9 6-Inch Gravel Pad, Including Subgrade Prep, Installed SY 12          $120.00 $1,440.00

10 Furnish and Install 30 Gallon Pressure Tank LS 1            $2,000.00 $2,000.00

11 Furnish and Install Electrical/Control Panel for Booster/Well Pumps, and NEMA 12 Enclosure, CIP EA 1            $18,000.00 $18,000.00

12 2-50 GPM Variable Speed Booster pack W/VFD EA 1            $28,000.00 $28,000.00

13 Furnish and Install new chlorinaiton disinfection systemr CIP EA 1            $8,000.00 $8,000.00

14
Furnish and Install Electrical/Control Panel for Booster/Well Pumps, Including Well VFD and NEMA 12 

Enclosure, CIP
EA 1            $45,000.00 $45,000.00

15 Chain Link Fence, incl. All attachments, hwardware & anchor posts. CIP LF 200        $35.00 $7,000.00

16 Ductile Iron MJ fittings, class 250,8"  forceman, INCL. Joining Material LB 2,000    $4.20 $8,400.00

17 Furnish and install Building  12' by 30' SQ-FT 360        $300.00 $108,000.00

18 well sanitary seal pitless unit 8-inch W/ concrete slab EA 1            $8,000.00 $8,000.00

$299,007.20

$312,612.00

$31,261.00

$29,229.00

$20,521.00

$393,623.00

19 Bridge Loan @ 5.5% LS 1            $4,738.00 $4,738.00

20 Additional Engineering  - Data Collection* LS 1            $4,126.00 $4,126.00

21 Additional Engineering - Geotech LS 1            $10,000.00 $10,000.00

22 Engineering Design Services LS 1            $34,387.00 $34,387.00

23 Engineering - Bid Phase LS 1            $791.00 $791.00

24 Engineering - Construction Inspection LS 1            $12,036.00 $12,036.00

25 Engineering-Well Construction Oversight LS 1            $20,000.00 $20,000.00

26 Saw cut, remove, and dispose of existing asphalt, CIP LS 1            $4,814.00 $4,814.00

$90,892.00

$7,726.00

$98,618.00

$492,241.00

Alternative XII - Airport 4 VFD Well Pump

TOTAL ESTIMATED COST: 

Interim Finance Interest:

TOTAL ESTIMATED CONSTRUCTION COST: 

NMGRT @ 8.5%:

Engineering Total:

ENGINEERING SERVICES

Engineering Services Subtotal:

NMGRT @ 8.5%:

General

Airport Water system

Construction Cost Subtotal:

2-YR Inflation @ 4.55% + Construction Cost Subtotal:

Contingency - 10%: 
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Discount Rate: 2.25%

Repair Costs: 137,800$                    

Power cost due to 

Water Losses
39,434$                      

O&M 566,404$                    

Year: 1 2 3 4 5

Repair Costs: 140,900.50$              144,070.76$              147,312.35$              150,626.88$              154,015.99$              

Water Loss: 40,321.04$                41,228.27$                42,155.90$                43,104.41$                44,074.26$                

O&M 579,148.31$              592,179.15$              605,503.18$              619,127.00$              633,057.36$              

Future Value 760,369.86$              777,478.18$              794,971.44$              812,858.29$             831,147.60$              

Net Present Value: 743,638.00$              743,638.00$              743,638.00$              743,638.00$             743,638.00$              

Year: 6 7 8 9 10

Repair Costs: 157,481.35$              161,024.68$              164,647.73$              168,352.31$              172,140.23$              

Water Loss: 45,065.93$                46,079.91$                47,116.71$                48,176.84$                49,260.82$                

O&M 647,301.15$              661,865.43$              676,757.40$              691,984.44$              707,554.09$              

Future Value 849,848.43$              868,970.02$              888,521.84$              908,513.58$             928,955.14$              

Net Present Value: 743,638.00$              743,638.00$              743,638.00$              743,638.00$             743,638.00$              

Year: 11 12 13 14 15

Repair Costs: 176,013.39$              179,973.69$              184,023.10$              188,163.62$              192,397.30$              

Water Loss: 50,369.19$                51,502.49$                52,661.30$                53,846.18$                55,057.72$                

O&M 723,474.06$              739,752.22$              756,396.65$              773,415.57$              790,817.42$              

Future Value 949,856.63$              971,228.40$              993,081.04$              1,015,425.36$          1,038,272.44$          

Net Present Value: 743,638.00$              743,638.00$              743,638.00$              743,638.00$             743,638.00$              

Year: 16 17 18 19 20

Repair Costs: 196,726.24$              201,152.58$              205,678.51$              210,306.28$              215,038.17$              

Water Loss: 56,296.52$                57,563.19$                58,858.36$                60,182.67$                61,536.78$                

O&M 808,610.81$              826,804.56$              845,407.66$              864,429.33$              883,878.99$              

Future Value 1,061,633.57$          1,085,520.32$          1,109,944.53$          1,134,918.28$          1,160,453.94$          

Net Present Value: 743,638.00$              743,638.00$              743,638.00$              743,638.00$             743,638.00$              

18,941,969$              

11,871,223$              

743,638$                    ANNUAL TOTAL O&M ALT I 

Input Variables

O&M Alternative I -

WATERLINES

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):

DDUCON
Text Box
No Construction
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Discount Rate: 2.25%

Repair Costs: 4,685$                        

Water Losses 1,341$                        

O&M  566,404$                   

Well Equipment 11,758$                      

Year: 1 2 3 4 5

Repair Costs: 4,790.62$                  4,898.41$                  5,008.62$                  5,121.31$                  5,236.54$                  

Water Loss: 1,370.92$                  1,401.76$                  1,433.30$                  1,465.55$                  1,498.52$                  

O&M 579,148.31$              592,179.15$             605,503.18$              619,127.00$             633,057.36$              

Well Equipment 12,022.56$                12,293.06$                12,569.66$                12,852.47$                13,141.65$                

Future Value 597,332.40$              610,772.38$             624,514.76$              638,566.34$             652,934.08$              

Net Present Value: 584,188.17$              584,188.17$             584,188.17$              584,188.17$             584,188.17$              

Year: 6 7 8 9 10

Repair Costs: 5,354.37$                  5,474.84$                  5,598.02$                  5,723.98$                  5,852.77$                  

Water Loss: 1,532.24$                  1,566.72$                  1,601.97$                  1,638.01$                  1,674.87$                  

O&M 647,301.15$              661,865.43$             676,757.40$              691,984.44$             707,554.09$              

Well Equipment 13,437.34$                13,739.68$                14,048.82$                14,364.92$                14,688.13$                

Future Value 667,625.10$              682,646.66$             698,006.21$              713,711.35$             729,769.86$              

Net Present Value: 584,188.17$              584,188.17$             584,188.17$              584,188.17$             584,188.17$              

Year: 11 12 13 14 15

Repair Costs: 5,984.46$                  6,119.11$                  6,256.79$                  6,397.56$                  6,541.51$                  

Water Loss: 1,712.55$                  1,751.08$                  1,790.48$                  1,830.77$                  1,871.96$                  

O&M 723,474.06$              739,752.22$             756,396.65$              773,415.57$             790,817.42$              

Well Equipment 15,018.62$                15,356.54$                15,702.06$                16,055.35$                16,416.60$                

Future Value 746,189.68$              762,978.95$             780,145.97$              797,699.26$             815,647.49$              

Net Present Value: 584,188.17$              584,188.17$             584,188.17$              584,188.17$             584,188.17$              

Year: 16 17 18 19 20

Repair Costs: 6,688.69$                  6,839.19$                  6,993.07$                  7,150.41$                  7,311.30$                  

Water Loss: 1,914.08$                  1,957.15$                  2,001.18$                  2,046.21$                  2,092.25$                  

O&M 808,610.81$              826,804.56$             845,407.66$              864,429.33$             883,878.99$              

Well Equipment 16,785.97$                17,163.66$                17,549.84$                17,944.71$                18,348.47$                

Future Value 833,999.56$              852,764.55$             871,951.75$              891,570.67$             911,631.01$              

Net Present Value: 584,188.17$              584,188.17$             584,188.17$              584,188.17$             584,188.17$              

14,880,458$              

9,325,812$                

584,188$                   ANNUAL TOTAL O&M ALT II 

O&M Alternative II - Complete System

Input Variables

WATERLINES

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):



Preliminary Engineering Report       
City - Wide Water System Improvements    Project No. 19-600-211-00 

     
 

 

 

 

 

 

 

 

 

 

[THIS PAGE INTENTIONALLY LEFT BLANK] 

 

 

 

 

 

 

 

 

 

 



Discount Rate: 2.25%

Repair Costs: 85,712$                   

Water Losses 24,528$                   

O&M 566,404$                 

Well Equipment 11,758$                   

Year: 1 2 3 4 5

Repair Costs: $87,640.11 $89,612.01 $91,628.28 $93,689.92 $95,797.94

Water Loss: $25,079.69 $25,643.98 $26,220.97 $26,810.94 $27,414.19

O&M $579,148.31 $592,179.15 $605,503.18 $619,127.00 $633,057.36

Well Equipment $12,022.56 $12,293.06 $12,569.66 $12,852.47 $13,141.65

Future Value $703,890.67 $719,728.21 $735,922.09 $752,480.34 $769,411.15

Net Present Value: $688,401.63 $688,401.63 $688,401.63 $688,401.63 $688,401.63

Year: 6 7 8 9 10

Repair Costs: $97,953.40 $100,157.35 $102,410.89 $104,715.13 $107,071.22

Water Loss: $28,031.01 $28,661.71 $29,306.59 $29,965.99 $30,640.23

O&M $647,301.15 $661,865.43 $676,757.40 $691,984.44 $707,554.09

Well Equipment $13,437.34 $13,739.68 $14,048.82 $14,364.92 $14,688.13

Future Value $786,722.90 $804,424.16 $822,523.71 $841,030.49 $859,953.67

Net Present Value: $688,401.63 $110,239.41 $110,239.41 $110,239.41 $110,239.41

Year: 11 12 13 14 15

Repair Costs: $109,480.33 $111,943.63 $114,462.37 $117,037.77 $119,671.12

Water Loss: $31,329.63 $32,034.55 $32,755.33 $33,492.32 $34,245.90

O&M $723,474.06 $739,752.22 $756,396.65 $773,415.57 $790,817.42

Well Equipment $15,018.62 $15,356.54 $15,702.06 $16,055.35 $16,416.60

Future Value $879,302.63 $899,086.94 $919,316.40 $940,001.02 $961,151.04

Net Present Value: $688,401.63 $688,401.63 $688,401.63 $688,401.63 $688,401.63

Year: 16 17 18 19 20

Repair Costs: $122,363.72 $125,116.90 $127,932.03 $130,810.50 $133,753.74

Water Loss: $35,016.43 $35,804.30 $36,609.90 $37,433.62 $38,275.88

O&M $808,610.81 $826,804.56 $845,407.66 $864,429.33 $883,878.99

Well Equipment $16,785.97 $17,163.66 $17,549.84 $17,944.71 $18,348.47

Future Value $982,776.94 $1,004,889.42 $1,027,499.43 $1,050,618.17 $1,074,257.08

Net Present Value: $688,401.63 $688,401.63 $688,401.63 $688,401.63 $688,401.63

17,534,986$            

10,989,446$            

688,402$                  ANNUAL TOTAL O&M ALT III 

O&M Alternative III - System Performance Upgrade

WATERLINES

Input Variables

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):
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Discount Rate: 2.25%

Repair Costs: 130,772$                  

Water Losses 37,423$                    

O&M  $566,404

Well equipment $11,758

Year: 1 2 3 4 5

Repair Costs: 133,714.57$            136,723.15$              139,799.42$           142,944.91$              146,161.17$                    

Water Loss: 38,264.67$              39,125.63$                40,005.95$             40,906.09$                41,826.47$                       

O&M  579,148.31$            592,179.15$              605,503.18$           619,127.00$              633,057.36$                    

Well equipment 12,022.56$              12,293.06$                12,569.66$             12,852.47$                13,141.65$                       

Future Value 763,150.11$            780,320.99$             797,878.21$          815,830.47$             834,186.66$                    

Net Present Value: 746,357.08$            746,357.08$             746,357.08$          746,357.08$             746,357.08$                    

Year: 6 7 8 9 10

Repair Costs: 149,449.80$            152,812.42$              156,250.70$           159,766.34$              163,361.08$                    

Water Loss: 42,767.57$              43,729.84$                44,713.76$             45,719.82$                46,748.52$                       

O&M  647,301.15$            661,865.43$              676,757.40$           691,984.44$              707,554.09$                    

Well equipment 13,437.34$              13,739.68$                14,048.82$             14,364.92$                14,688.13$                       

Future Value 852,955.86$            872,147.36$             891,770.68$          911,835.52$             932,351.82$                    

Net Present Value: 746,357.08$            746,357.08$             746,357.08$          746,357.08$             746,357.08$                    

Year: 11 12 13 14 15

Repair Costs: 167,036.70$            170,795.03$              174,637.92$           178,567.27$              182,585.04$                    

Water Loss: 47,800.36$              48,875.87$                49,975.57$             51,100.02$                52,249.77$                       

O&M  723,474.06$            739,752.22$              756,396.65$           773,415.57$              790,817.42$                    

Well equipment 15,018.62$              15,356.54$                15,702.06$             16,055.35$                16,416.60$                       

Future Value 953,329.73$            974,779.65$             996,712.20$          1,019,138.22$          1,042,068.83$                 

Net Present Value: 746,357.08$            746,357.08$             746,357.08$          746,357.08$             746,357.08$                    

Year: 16 17 18 19 20

Repair Costs: 186,693.20$            190,893.80$              195,188.91$           199,580.66$              204,071.22$                    

Water Loss: 53,425.39$              54,627.46$                55,856.58$             57,113.36$                58,398.41$                       

O&M  808,610.81$            826,804.56$              845,407.66$           864,429.33$              883,878.99$                    

Well equipment 16,785.97$              17,163.66$                17,549.84$             17,944.71$                18,348.47$                       

Future Value 1,065,515.38$        1,089,489.47$          1,114,002.99$       1,139,068.05$          1,164,697.09$                 

Net Present Value: 746,357.08$            168,194.86$             168,194.86$          168,194.86$             168,194.86$                    

19,011,229$                    

11,914,630$                    

746,357$                          ANNUAL TOTAL O&M ALT IV 

O&M Alternative IV - North Side

Input Variables

WATERLINES

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):
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Discount Rate: 2.25%

Repair Costs: 105,830$                 

Water Losses 30,301$                   

O&M  $566,404

Well equipment $11,758

Year: 1 2 3 4 5
Repair Costs: 108,211.58$           110,646.34$              113,135.89$           115,681.44$              118,284.28$                   

Water Loss: 30,982.69$             31,679.80$                32,392.60$             33,121.43$                33,866.66$                     

O&M  579,148.31$           592,179.15$              605,503.18$           619,127.00$              633,057.36$                   

Well equipment 12,022.56$             12,293.06$                12,569.66$             12,852.47$                13,141.65$                     

Future Value 730,365.14$           746,798.36$              763,601.32$           780,782.35$              798,349.95$                   

Net Present Value: 714,293.54$           714,293.54$             714,293.54$          714,293.54$             714,293.54$                   

Year: 6 7 8 9 10

Repair Costs: 120,945.67$           123,666.95$              126,449.46$           129,294.57$              132,203.70$                   

Water Loss: 34,628.66$             35,407.81$                36,204.48$             37,019.08$                37,852.01$                     

O&M  647,301.15$           661,865.43$              676,757.40$           691,984.44$              707,554.09$                   

Well equipment 13,437.34$             13,739.68$                14,048.82$             14,364.92$                14,688.13$                     

Future Value 816,312.83$           834,679.86$              853,460.16$           872,663.01$              892,297.93$                   

Net Present Value: 714,293.54$           714,293.54$             714,293.54$          714,293.54$             714,293.54$                   

Year: 11 12 13 14 15

Repair Costs: 135,178.28$           138,219.79$              141,329.74$           144,509.66$              147,761.12$                   

Water Loss: 38,703.68$             39,574.51$                40,464.94$             41,375.40$                42,306.35$                     

O&M  723,474.06$           739,752.22$              756,396.65$           773,415.57$              790,817.42$                   

Well equipment 15,018.62$             15,356.54$                15,702.06$             16,055.35$                16,416.60$                     

Future Value 912,374.64$           932,903.07$              953,893.38$           975,355.99$              997,301.50$                   

Net Present Value: 714,293.54$           136,131.32$             136,131.32$          136,131.32$             136,131.32$                   

Year: 16 17 18 19 20

Repair Costs: 151,085.75$           154,485.18$              157,961.10$           161,515.22$              165,149.31$                   

Water Loss: 43,258.24$             44,231.55$                45,226.76$             46,244.36$                47,284.86$                     

O&M  808,610.81$           826,804.56$              845,407.66$           864,429.33$              883,878.99$                   

Well equipment 16,785.97$             17,163.66$                17,549.84$             17,944.71$                18,348.47$                     

Future Value 1,019,740.78$       1,042,684.95$          1,066,145.36$       1,090,133.63$          1,114,661.63$                

Net Present Value: 714,293.54$           136,131.32$             136,131.32$          136,131.32$             136,131.32$                   

18,194,506$                   

11,402,777$                   

714,294$                         ANNUAL TOTAL O&M ALT V 

O&M Alternative V - East Side

WATERLINES

Input Variables

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):
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Discount Rate: 2.25%

Repair Costs: 118,370$                  

Water Losses 33,882$                     

O&M  566,404$                  

Well equipment 11,758$                     

Year: 1 2 3 4 5

Repair Costs: 121,033.53$             123,756.78$             126,541.31$             129,388.49$             132,299.73$                    

Water Loss: 34,643.84$               35,423.33$                36,220.35$               37,035.31$                37,868.60$                      

O&M  579,148.31$             592,179.15$             605,503.18$             619,127.00$             633,057.36$                    

Well equipment 12,022.56$               12,293.06$                12,569.66$               12,852.47$                13,141.65$                      

Future Value 746,848.24$             763,652.32$             780,834.50$             798,403.28$             816,367.35$                    

Net Present Value: 730,413.92$             730,413.92$             730,413.92$             730,413.92$             730,413.92$                    

Year: 6 7 8 9 10

Repair Costs: 135,276.48$             138,320.20$             141,432.40$             144,614.63$             147,868.46$                    

Water Loss: 38,720.65$               39,591.86$                40,482.68$               41,393.54$                42,324.89$                      

O&M  647,301.15$             661,865.43$             676,757.40$             691,984.44$             707,554.09$                    

Well equipment 13,437.34$               13,739.68$                14,048.82$               14,364.92$                14,688.13$                      

Future Value 834,735.61$             853,517.17$             872,721.30$             892,357.53$             912,435.58$                    

Net Present Value: 730,413.92$             730,413.92$             730,413.92$             730,413.92$             730,413.92$                    

Year: 11 12 13 14 15

Repair Costs: 151,195.50$             154,597.40$             158,075.84$             161,632.55$             165,269.28$                    

Water Loss: 43,277.20$               44,250.94$                45,246.59$               46,264.64$                47,305.59$                      

O&M  723,474.06$             739,752.22$             756,396.65$             773,415.57$             790,817.42$                    

Well equipment 15,018.62$               15,356.54$                15,702.06$               16,055.35$                16,416.60$                      

Future Value 932,965.38$             953,957.10$             975,421.13$             997,368.11$             1,019,808.89$                

Net Present Value: 730,413.92$             730,413.92$             730,413.92$             730,413.92$             730,413.92$                    

Year: 16 17 18 19 20

Repair Costs: 168,987.84$             172,790.06$             176,677.84$             180,653.09$             184,717.79$                    

Water Loss: 48,369.97$               49,458.29$                50,571.10$               51,708.95$                52,872.40$                      

O&M  808,610.81$             826,804.56$             845,407.66$             864,429.33$             883,878.99$                    

Well equipment 16,785.97$               17,163.66$                17,549.84$               17,944.71$                18,348.47$                      

Future Value 1,042,754.59$         1,066,216.57$          1,090,206.44$         1,114,736.09$          1,139,817.65$                

Net Present Value: 730,413.92$             730,413.92$             730,413.92$             730,413.92$             730,413.92$                    

18,605,125$                    

11,660,118$                    

730,414$                         ANNUAL TOTAL O&M ALT VI 

O&M Alternative VI - West Side

WATERLINES

Input Variables

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):
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Discount Rate: 2.25%

Repair Costs: 121,264$                 

Water Losses 34,694$                    

O&M  566,404$                 

Well equipment 11,758$                    

Year: 1 2 3 4 5

Repair Costs: 123,992.44$            126,782.27$             129,634.87$             132,551.66$             135,534.07$                

Water Loss: 35,474.45$              36,272.63$                37,088.76$               37,923.26$                38,776.53$                  

O&M  579,148.31$            592,179.15$             605,503.18$             619,127.00$             633,057.36$                

Well equipment 12,022.56$              12,293.06$                12,569.66$               12,852.47$                13,141.65$                  

Future Value 750,637.76$            767,527.11$             784,796.47$             802,454.39$             820,509.61$                

Net Present Value: 734,120.06$            734,120.06$             734,120.06$             734,120.06$             734,120.06$                

Year: 6 7 8 9 10

Repair Costs: 138,583.58$            141,701.71$             144,890.00$             148,150.03$             151,483.40$                

Water Loss: 39,649.01$              40,541.11$                41,453.28$               42,385.98$                43,339.67$                  

O&M  647,301.15$            661,865.43$             676,757.40$             691,984.44$             707,554.09$                

Well equipment 13,437.34$              13,739.68$                14,048.82$               14,364.92$                14,688.13$                  

Future Value 838,971.08$            857,847.93$             877,149.51$             896,885.37$             917,065.29$                

Net Present Value: 734,120.06$            734,120.06$             734,120.06$             734,120.06$             734,120.06$                

Year: 11 12 13 14 15

Repair Costs: 154,891.78$            158,376.85$             161,940.33$             165,583.98$             169,309.62$                

Water Loss: 44,314.81$              45,311.89$                46,331.41$               47,373.87$                48,439.78$                  

O&M  723,474.06$            739,752.22$             756,396.65$             773,415.57$             790,817.42$                

Well equipment 15,018.62$              15,356.54$                15,702.06$               16,055.35$                16,416.60$                  

Future Value 937,699.26$            958,797.50$             980,370.44$             1,002,428.77$          1,024,983.42$             

Net Present Value: 734,120.06$            734,120.06$             734,120.06$             734,120.06$             734,120.06$                

Year: 16 17 18 19 20

Repair Costs: 173,119.09$            177,014.27$             180,997.09$             185,069.52$             189,233.59$                

Water Loss: 49,529.67$              50,644.09$                51,783.58$               52,948.71$                54,140.06$                  

O&M  808,610.81$            826,804.56$             845,407.66$             864,429.33$             883,878.99$                

Well equipment 16,785.97$              17,163.66$                17,549.84$               17,944.71$                18,348.47$                  

Future Value 1,048,045.55$        1,071,626.57$          1,095,738.17$         1,120,392.28$          1,145,601.11$             

Net Present Value: 734,120.06$            734,120.06$             734,120.06$             734,120.06$             734,120.06$                

18,699,528$                

11,719,281$                

734,120$                      ANNUAL TOTAL O&M ALT VII 

O&M Alternative VII - Downtown

WATERLINES

Input Variables

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):
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Discount Rate: 2.25%

Repair Costs: 107,208$                   

Water Losses 30,679$                     

O&M  $566,404

Well equipment $11,758

Year: 1 2 3 4 5

Repair Costs: 109,620.59$             112,087.05$              114,609.01$             117,187.71$              119,824.44$             

Water Loss: 31,369.77$               32,075.59$                32,797.29$               33,535.23$                34,289.77$               

O&M  579,148.31$             592,179.15$              605,503.18$             619,127.00$              633,057.36$             

Well equipment 12,022.56$               12,293.06$                12,569.66$               12,852.47$                13,141.65$               

Future Value 732,161.23$             748,634.86$              765,479.14$             782,702.42$              800,313.22$             

Net Present Value: 716,050.10$             716,050.10$              716,050.10$             716,050.10$              716,050.10$             

Year: 6 7 8 9 10

Repair Costs: 122,520.49$             125,277.20$              128,095.93$             130,978.09$              133,925.10$             

Water Loss: 35,061.29$               35,850.17$                36,656.80$               37,481.58$                38,324.92$               

O&M  647,301.15$             661,865.43$              676,757.40$             691,984.44$              707,554.09$             

Well equipment 13,437.34$               13,739.68$                14,048.82$               14,364.92$                14,688.13$               

Future Value 695,799.78$             711,455.28$              727,463.02$             743,830.94$              760,567.14$             

Net Present Value: 716,050.10$             716,050.10$              716,050.10$             716,050.10$              716,050.10$             

Year: 11 12 13 14 15

Repair Costs: 136,938.42$             140,019.53$              143,169.97$             146,391.29$              149,685.10$             

Water Loss: 39,187.23$               40,068.94$                40,970.49$               41,892.33$                42,834.90$               

O&M  723,474.06$             739,752.22$              756,396.65$             773,415.57$              790,817.42$             

Well equipment 15,018.62$               15,356.54$                15,702.06$               16,055.35$                16,416.60$               

Future Value 914,618.31$             935,197.23$              956,239.16$             977,754.54$              999,754.02$             

Net Present Value: 716,050.10$             716,050.10$              716,050.10$             716,050.10$              716,050.10$             

Year: 16 17 18 19 20

Repair Costs: 153,053.01$             156,496.71$              160,017.88$             163,618.28$              167,299.69$             

Water Loss: 43,798.69$               44,784.16$                45,791.80$               46,822.12$                47,875.62$               

O&M  808,610.81$             826,804.56$              845,407.66$             864,429.33$              883,878.99$             

Well equipment 16,785.97$               17,163.66$                17,549.84$               17,944.71$                18,348.47$               

Future Value 1,022,248.49$          1,045,249.08$          1,068,767.18$          1,092,814.44$          1,117,402.77$          

Net Present Value: 716,050.10$             716,050.10$              716,050.10$             716,050.10$              716,050.10$             

17,598,452$             

11,430,818$             

716,050$                   ANNUAL TOTAL O&M ALT VIII 

O&M Alternative VIII - Wiliamsburg

WATERLINES

Input Variables

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):
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Discount Rate: 2.25%

Repair Costs: 1,200$                 

Annual Running cost 886$                     

O&M  -$                      

Year: 1 2 3 4 5

Repair Costs: 1,227.00$            1,254.61$                 1,282.84$              1,311.70$                 1,341.21$              

Running cost 906.22$               926.61$                     947.45$                 968.77$                     990.57$                 

O&M  -$                      -$                           -$                        -$                           -$                        

Future Value 2,133.22$            2,181.21$                 2,230.29$              2,280.47$                 2,331.78$              

Net Present Value: 2,086.27$            2,086.27$                 2,086.27$              2,086.27$                 2,086.27$              

Year: 6 7 8 9 10

Repair Costs: 1,371.39$            1,402.25$                 1,433.80$              1,466.06$                 1,499.04$              

Running cost 1,012.86$            1,035.65$                 1,058.95$              1,082.77$                 1,107.14$              

O&M  -$                      -$                           -$                        -$                           -$                        

Future Value 2,384.25$            2,437.89$                 2,492.75$              2,548.83$                 2,606.18$              

Net Present Value: 2,086.27$            2,086.27$                 2,086.27$              2,086.27$                 2,086.27$              

Year: 11 12 13 14 15

Repair Costs: 1,532.77$            1,567.26$                 1,602.52$              1,638.58$                 1,675.45$              

Running cost 1,132.05$            1,157.52$                 1,183.56$              1,210.19$                 1,237.42$              

O&M  -$                      -$                           -$                        -$                           -$                        

Future Value 2,664.82$            2,724.78$                 2,786.09$              2,848.77$                 2,912.87$              

Net Present Value: 2,086.27$            2,086.27$                 2,086.27$              2,086.27$                 2,086.27$              

Year: 16 17 18 19 20

Repair Costs: 1,713.15$            1,751.69$                 1,791.10$              1,831.40$                 1,872.61$              

Running cost 1,265.26$            1,293.73$                 1,322.84$              1,352.61$                 1,383.04$              

O&M  -$                      -$                           -$                        -$                           -$                        

Future Value 2,978.41$            3,045.42$                 3,113.95$              3,184.01$                 3,255.65$              

Net Present Value: 2,086.27$            2,086.27$                 2,086.27$              2,086.27$                 2,086.27$              

53,142$                 

33,305$                 

2,086$                   

O&M Alternative IX  - Airport 1 Pressure Tank

ANNUAL TOTAL O&M ALT IX 

Input Variables

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):
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Discount Rate: 2.25%

Repair Costs: 1,200.00$            

Annual Running cost 886$                     

O&M  -$                      

Year: 1 2 3 4 5

Repair Costs: 1,227.00$            1,254.61$                 1,282.84$              1,311.70$                 1,341.21$              

Running cost 906.22$               926.61$                     947.45$                 968.77$                     990.57$                 

O&M  -$                      -$                           -$                        -$                           -$                        

Future Value 2,133.22$            2,181.21$                 2,230.29$              2,280.47$                 2,331.78$              

Net Present Value: 2,086.27$            2,086.27$                 2,086.27$              2,086.27$                 2,086.27$              

Year: 6 7 8 9 10

Repair Costs: 1,371.39$            1,402.25$                 1,433.80$              1,466.06$                 1,499.04$              

Running cost 1,012.86$            1,035.65$                 1,058.95$              1,082.77$                 1,107.14$              

O&M  -$                      -$                           -$                        -$                           -$                        

Future Value 2,384.25$            2,437.89$                 2,492.75$              2,548.83$                 2,606.18$              

Net Present Value: 2,086.27$            2,086.27$                 2,086.27$              2,086.27$                 2,086.27$              

Year: 11 12 13 14 15

Repair Costs: 1,532.77$            1,567.26$                 1,602.52$              1,638.58$                 1,675.45$              

Running cost 1,132.05$            1,157.52$                 1,183.56$              1,210.19$                 1,237.42$              

O&M  -$                      -$                           -$                        -$                           -$                        

Future Value 2,664.82$            2,724.78$                 2,786.09$              2,848.77$                 2,912.87$              

Net Present Value: 2,086.27$            2,086.27$                 2,086.27$              2,086.27$                 2,086.27$              

Year: 16 17 18 19 20

Repair Costs: 1,713.15$            1,751.69$                 1,791.10$              1,831.40$                 1,872.61$              

Running cost 1,265.26$            1,293.73$                 1,322.84$              1,352.61$                 1,383.04$              

O&M  -$                      -$                           -$                        -$                           -$                        

Future Value 2,978.41$            3,045.42$                 3,113.95$              3,184.01$                 3,255.65$              

Net Present Value: 2,086.27$            2,086.27$                 2,086.27$              2,086.27$                 2,086.27$              

53,142$                 

33,305$                 

2,086.27$              

O&M Alternative X - Airport 2 Without Fire Flow

ANNUAL TOTAL O&M ALT X 

Input Variables

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):
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Discount Rate: 2.25%

Repair Costs: 2,791$                       

Annual Running cost 37,795$                     

O&M -$                           

Year: 1 2 3 4 5

Repair Costs: 2,853.41$                 2,917.61$                  2,983.26$                 3,050.38$                  3,119.02$                 

Running cost 38,645.09$               39,514.61$                40,403.69$               41,312.77$                42,242.31$               

O&M -$                           -$                            -$                           -$                            -$                           

Future Value 41,498.51$               42,432.22$                43,386.95$               44,363.16$                45,361.33$               

Net Present Value: 40,585.34$               40,585.34$                40,585.34$               40,585.34$                40,585.34$               

Year: 6 7 8 9 10

Repair Costs: 3,189.20$                 3,260.95$                  3,334.32$                 3,409.35$                  3,486.06$                 

Running cost 43,192.76$               44,164.60$                45,158.30$               46,174.36$                47,213.29$               

O&M -$                           -$                            -$                           -$                            -$                           

Future Value 46,381.96$               47,425.55$                48,492.63$               49,583.71$                50,699.34$               

Net Present Value: 40,585.34$               40,585.34$                40,585.34$               40,585.34$                40,585.34$               

Year: 11 12 13 14 15

Repair Costs: 3,564.49$                 3,644.69$                  3,726.70$                 3,810.55$                  3,896.29$                 

Running cost 48,275.58$               49,361.79$                50,472.43$               51,608.05$                52,769.24$               

O&M -$                           -$                            -$                           -$                            -$                           

Future Value 51,840.08$               53,006.48$                54,199.13$               55,418.61$                56,665.52$               

Net Present Value: 40,585.34$               40,585.34$                40,585.34$               40,585.34$                40,585.34$               

Year: 16 17 18 19 20

Repair Costs: 3,983.95$                 4,073.59$                  4,165.25$                 4,258.97$                  4,354.79$                 

Running cost 53,956.54$               55,170.57$                56,411.90$               57,681.17$                58,979.00$               

O&M -$                           -$                            -$                           -$                            -$                           

Future Value 57,940.50$               59,244.16$                60,577.15$               61,940.14$                63,333.79$               

Net Present Value: 40,585.34$               40,585.34$                40,585.34$               40,585.34$                40,585.34$               

1,033,791$               

647,893$                  

40,585$                     

O&M Alternative XI - Airport 3 With Fire Flow

ANNUAL TOTAL O&M ALT XI 

Input Variables

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):
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Discount Rate: 2.25%

Repair Costs: 1,200$                  

Annual Running cost 1,182$                  

O&M  -$                      

Year: 1 2 3 4 5

Repair Costs: 1,227.00$            1,254.61$                  1,282.84$               1,311.70$                  1,341.21$               

Running cost 1,208.29$            1,235.47$                  1,263.27$               1,291.70$                  1,320.76$               

O&M  -$                      -$                            -$                        -$                            -$                        

Future Value 2,435.29$            2,490.08$                  2,546.11$              2,603.40$                  2,661.97$              

Net Present Value: 2,381.70$            2,381.70$                  2,381.70$              2,381.70$                  2,381.70$              

Year: 6 7 8 9 10

Repair Costs: 1,371.39$            1,402.25$                  1,433.80$               1,466.06$                  1,499.04$               

Running cost 1,350.48$            1,380.86$                  1,411.93$               1,443.70$                  1,476.18$               

O&M  -$                      -$                            -$                        -$                            -$                        

Future Value 2,721.87$            2,783.11$                  2,845.73$              2,909.76$                  2,975.23$              

Net Present Value: 2,381.70$            2,381.70$                  2,381.70$              2,381.70$                  2,381.70$              

Year: 11 12 13 14 15

Repair Costs: 1,532.77$            1,567.26$                  1,602.52$               1,638.58$                  1,675.45$               

Running cost 1,509.40$            1,543.36$                  1,578.08$               1,613.59$                  1,649.90$               

O&M  -$                      -$                            -$                        -$                            -$                        

Future Value 3,042.17$            3,110.62$                  3,180.61$              3,252.17$                  3,325.34$              

Net Present Value: 2,381.70$            2,381.70$                  2,381.70$              2,381.70$                  2,381.70$              

Year: 16 17 18 19 20

Repair Costs: 1,713.15$            1,751.69$                  1,791.10$               1,831.40$                  1,872.61$               

Running cost 1,687.02$            1,724.98$                  1,763.79$               1,803.47$                  1,844.05$               

O&M  -$                      -$                            -$                        -$                            -$                        

Future Value 3,400.16$            3,476.67$                  3,554.89$              3,634.88$                  3,716.66$              

Net Present Value: 2,381.70$            2,381.70$                  2,381.70$              2,381.70$                  2,381.70$              

60,667$                  

38,021$                  

2,382$                    

O&M Alternative XII- Airport 4 VFD Well Pump

ANNUAL TOTAL O&M ALT XII 

Input Variables

Total Lifetime Maintenance Cost (20 years):

Total Lifetime Maintenance Cost (present value):



Preliminary Engineering Report       
City - Wide Water System Improvements    Project No. 19-600-211-00 

     
 

 

APPENDIX 6- EXHIBITS 

 

TABLE OF CONTENT: 

o EXHIBIT 107: EXISTING PIPE DIAMETER 
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APPENDIX 7- SHORT LIVE ASSET RESERVE 

 

TABLE OF CONTENT: 

o SHORT LIVE ASSET TABLE CITY OF TRUTH OR CONSEQUENCES 
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Description 
Estimated Life Cycle 

1-5 years 6-10 years 11-15 years 

Asset 

Cook Street Treatment Facility Pump #2 Motor   $              16,070.00      

Well #7 Pump Motor  $                7,720.00      

Well #6 Pump Motor  $                6,630.00      

Well #8 Pump Motor      $                6,630.00  

Well #1 Pump Motor  $                3,730.00      

Well #4 Pump Motor  $                   410.00      

Cielo Vista Pump Station Pump No. 2 Motor  $                   680.00      

Cielo Vista Pump Station Pump No. 1 Motor  $                   700.00      

Booster Pump Station No. 2 Pump No. 1 Motor  $                7,690.00      

Cook St. Treatment Facility Pump No. 1 Motor  $              16,070.00      

250 HP Booster Pump Motors x2  $              31,200.00      

Well #2 Pump Motor      $                3,310.00  

Well #8 Pump      $              27,580.00  

Well #7 Pump      $              39,510.00  

Well #6 Pump      $              39,510.00  

Booster Pump Station #2 Pump  $                7,690.00      

Well #1 Pump      $              12,420.00  

Well #4 Pump      $              33,910.00  

Cielo Vista Pump Station Pump No. 1      $              31,190.00  

Cielo Vista Pump Station Pump No. 3    $              10,400.00    

Well #2 Pump  $              16,550.00      

Well No. 7 Flow Meter    $                5,200.00    

Well No. 8 Flow Meter    $                5,200.00    

Well No. 4 Flow Meter    $                5,200.00    

Well No. 6 Flow Meter    $                5,200.00    

Booster Pump Station No. 2 Flow Meter    $                5,200.00    

Well No. 4 pump Electrical System      $              47,480.00  

Well No. 6 pump Electrical System      $              69,860.00  

Well No. 7 pump Electrical System      $              67,820.00  

Well No. 8 pump Electrical System      $              69,860.00  

Cielo Vista Pump Station Electrical System      $              51,980.00  

SCADA System Software      $              38,600.00  

250 HP Vertical Turbine Booster Pump x2    $            249,500.00    



3.0 MG Steel Storage Tank on Morgan St.      $            261,486.69  

1.2 MG Steel Storage Tank on Cemetery Rd.      $            156,892.01  

3.0 MG Steel Storage Tank on Cemetery Rd.      $            261,486.69  

0.2 MG Steel Storage Tank      $              26,148.67  

0.3 MG Steel Storage Tank      $              39,223.00  

New Well Pump and Motor     $              40,000.00    

Subtotal of Short-Lived Assets (per period)  $       115,140.00   $       325,900.00   $     1,284,897.06  

Subtotal of Short-Lived Assets (per year)  $         23,028.00   $         32,590.00   $         85,659.80  

Subtotal of Short-Lived Assets (per month)  $           1,919.00   $           2,715.83   $           7,138.32  

Total of Short-Lived Assets (1-10 years)  $                                                   1,725,937  

Total Annual Reserve Deposit, Short-Lived 
Assets (1-10 years, per year) 

 $                                                      141,278  

Total Monthly Reserve Deposit, Short-Lived 
Assets (1-10 years, per month) 

 $                                                       11,773  

*Items addressed under previously funded, not constructed projects. 
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APPENDIX 8- WATER LOSSES  

 

TABLE OF CONTENT: 

o WATER LOSSES SUMMARY TABLE  CITY OF TRUTH OR CONSEQUENCES 
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Alternative %

Year 2016 2017 2018 2019 2016 2017 2018 2019

Losses (GAL) 105,123,718 108,683,000 141,018,000 127,534,000 105,123,718 108,683,000 141,018,000 127,534,000
Annual Losses 183,967$      190,195$      246,782$            223,185$       177,712$          183,729$       238,391$      215,596$      

Alternative %

Year 2016 2017 2018 2019 2016 2017 2018 2019
Losses (GAL) 105,123,718 108,683,000 141,018,000 127,534,000 105,123,718 108,683,000 141,018,000 127,534,000
Annual Losses 69,539$        71,894$         93,283$               84,364$          9,382$               9,700$            12,586$         11,382$         

Alternative %

Year 2016 2017 2018 2019 2016 2017 2018 2019
Losses (GAL) 105,123,718 108,683,000 141,018,000 127,534,000 105,123,718 108,683,000 141,018,000 127,534,000
Annual Losses 42,607$        44,049$         57,155$               51,690$          25,902$            26,779$          34,747$         31,424$         

Alternative %

Year 2016 2017 2018 2019 2016 2017 2018 2019

Losses (GAL) 105,123,718 108,683,000 141,018,000 127,534,000 105,123,718 108,683,000 141,018,000 127,534,000
Annual Losses 22,113$        22,861$         29,663$               26,827$          40,841$            42,223$          54,785$         49,547$         

0.97

0.12 0.22

Summary of Water Losses

Alternative VII - Downtown

0.05

Alternative VIII - Williamsburg

0.23 0.14

Alternative III - System Performance Updgrade

0.38

Alternative IV - North Side

Alternative V - East Side Alternative VI - West Side

Full System

-

Alternative II - Complete System



Preliminary Engineering Report       
City - Wide Water System Improvements    Project No. 19-600-211-00 

     
 

 

 

 

 

 

 

 

 

 

[THIS PAGE INTENTIONALLY LEFT BLANK] 

 

 

 

 

 

 

 

 

 

 



Preliminary Engineering Report       
City - Wide Water System Improvements    Project No. 19-600-211-00 

     
 

 

APPENDIX 9- FIRE HYDRANT BREAKDOWN 

 

CONTENT: 

o FIRE HYDRANT SUMMARY TABLE  AGE/PRESSURE CAPACITY BREAKDOWN 
o FIRE FLOW HYDRANT TESTING REPORT ( THIS PAGE REPORT IS NOT INCLUDED IN THIS APPENDIX, 

AVALIABLE PER REQUEST) 
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Fire Hydrant Age Breakdown 

Age (Years) 
Number 

of 
Hydrants 

Percentage 
of Total 

> 50 25 7.8% 

> 40 42 13.1% 

> 30 45 14.0% 

> 3 209 65.1% 

 

Fire Hydrant Maximum Flow Rate at 20 PSI 

Pressure 
Capacity (GPM) 

Number 
of 

Hydrants 
Percentage 

of Total 

< 1500 16 5.3% 

< 2500 123 40.5% 

< 3500 152 50.0% 

< 5700 13 4.3% 

Data extrapolated from Fire Marshall Report. Information 
available upon request. Refer to section 3.2.2 "Fire hydrant " 
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APPENDIX 10- NMED WATER SYSTEM 

VIOLATIONS 

 

CONTENT: 

o NMED WATER SYSTEM VIOLATIONS 
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APPENDIX 11- WATER SYSTEM ASSET 

MANAGEMENT PLAN 

 

CONTENT: 

o AMP- SMITHS ENGINEERING  
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APPENDIX 12- CITY UTILITY RATES 

 

CONTENT: 

o UTILITY RATES TABLE 
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OLD WATER RATES PRIOR JULY 1,2020 

Residential Rates – City of T or C & Village of Williamsburg  

Base Customer Charge (Minimum)  $8.15  

Rate per 1000 gallons for Level 1 Usage (1 - 7,000 gallons)  $1.75  

Rate per 1000 gallons for Level 2 Usage (7,000 - 30,000 gallons)  $1.93  

Rate per 1000 gallons for Level 3 Usage (30,000 – 50,000 gallons)  $2.12  

Rate per 1000 gallons for Level 4 Usage (Above 50,000 gallons)  $2.33  

Commercial Rates – City of T or C & Village of Williamsburg  

Base Customer Charge (Minimum)  $8.15  

Rate per 1000 gallons for Level 1 Usage (1 - 7,000 gallons)  $1.75  

Rate per 1000 gallons for Level 2 Usage (7,000 - 30,000 gallons)  $1.93  

Rate per 1000 gallons for Level 3 Usage (30,000 – 50,000 gallons)  $2.12  

Rate per 1000 gallons for Level 4 Usage (Above 50,000 gallons)  $2.33  

Industrial Rates – City of T or C  

Base Customer Charge (Minimum and for Usage 1 – 50,000 gallons)  $91.91  

Rate per 1000 gallons for Level 2 Usage (50,001 – 100,000 gallons)  $1.84  

Rate per 1000 gallons for Level 3 Usage (100,001 – 150,000 gallons)  $2.02  

Rate per 1000 gallons for Level 4 Usage (Above 150,000 gallons)  $2.22  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



     
 

NEW WATER RATES EFFECTIVE JULY 1,2020 

Residential Rates – City of T or C & Village of Williamsburg  

15.5 Base Customer Charge (Minimum)  

2.71 per 1,000 gallons for first 7,000 gallons 

3.07 per 1,000 gallons from 7001 gallons to 29,000 gallons 

3.45 per 1,000 gallons from 29,001 gallons to 50,000 gallons 

3.88 per 1,000 gallons for amount over 50,000 gallons 

Commercial Rates – City of T or C & Village of Williamsburg  

15.5 Base Customer Charge (Minimum)  

2.71 per 1,000 gallons for first 7,000 gallons 

3.07 per 1,000 gallons from 7001 gallons to 29,000 gallons 

3.45 per 1,000 gallons from 29,001 gallons to 50,000 gallons 

3.88 per 1,000 gallons for amount over 50,000 gallons 

Industrial Rates – City of T or C  

91.91 Customer Charge for first 50,000 gallons 

3.07 per 1,000 gallons from 50,001 gallons to 100,000 gallons 

3.45 per 1,000 gallons from 100,001 gallons to 150,000 gallons 

3.88 per 1,000 gallons for amount over 150,000 gallons 

Effluent Water 

100 Deposit 

$1.35 per 1,000 gallons + $25.00 if used 

The NEW water rates will affect the City’s revenue from July 1, 2020. 
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