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1.0 PROJECT PLANNING    

This Preliminary Engineering Report (PER) identifies necessary water infrastructure 

improvement projects for the Anthony Water and Sanitation District and determines the best 

alternatives for completion of these projects in terms of construction costs, operation costs, and 

future impacts.  This report shall be utilized to attempt to obtain funds for the construction of 

water infrastructure projects in phases.    

The PER and corresponding Environmental Document for water system improvements will 

include the analysis of the following projects:   

� Expansion of water service to areas currently not served.  These areas include locations 

where property owners are on privately owned water wells which have gone dry due to 

the drought conditions.  This water infrastructure expansion would cross the Rio Grande 

with the long term goal of interconnecting the La Union system to allow for redundancy 

if an outage occurs in either system.  

� Replacement of existing polyethylene waterlines located in the Enchanted Hills, Mesa 

Addition, and Las Familias Subdivisions.  This older area of Anthony has many leaks and 

the aging infrastructure needs to be replaced to continue to provide reliable service.  

Waterline replacements will also be looked at within the Kalar, Timbers, Quintas De Los 

Lagos, Anthony Drive, and Green Meadow Estates residential areas.  

� Construction of an additional storage tank.  The District currently has 2 million gallons of 

storage, however; with the growth of the area and the increased demand for residential 

and commercial fire protection, there is a need for additional storage. 

1.1.   Location   

The Anthony Water & Sanitation District (AWSD) is an established member-owned community 

water and wastewater system located in Anthony, New Mexico.  Anthony is located in south 

central New Mexico, in Dona Ana County, south of the City of Las Cruces, and west of El Paso, 

Texas.  Anthony, New Mexico is along the Texas/New Mexico border and is a sister city to 

Anthony, Texas.  Anthony, New Mexico is approximately 15 miles north of Ciudad Juarez, 
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Mexico.  A location map is provided on the next page in Figure 1.1.1.  The current AWSD limits 

are presented in Figure 1.1.2.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
ANT152-11           1-3 Water Distribution System 
  Preliminary Engineering Report 
 

FIGURE 1.1.1. LOCATION MAP  
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1.2.   Environmental Resources Present    

A complete Environmental Information Document will be completed for this project under a 

separate cover.  The following is a summary of the Environmental Resources. 

1.2.1.  Land Use   

The Doña Ana County Parcel map was utilized to determine the land use in close proximity to 

project areas.    

1.2.1.1. North Tank   

The north tank is currently located on a small property approximately 0.70 acres in size with 

Parcel ID 17-13636.  Immediately to the north is a large 13 acre parcel owned by Gerrit Degraaf 

Fam Partnership LTD which is designated as land type “V” for Vacant Land.  Immediately to the 

west and south are several large properties including an 11 acre parcel within the El Mercado de 

Anthony Summary Subdivision owned by Juan and Jose Nunez, as well as a 5.7 acre parcel 

owned by Barry Elizabeth and Gayle Wilkes, and a 3.95 acre lot within the El Mercado De 

Anthony Summary Subdivision owned by NRB LLC.   These three lots are characterized by the 

land types associated with vacant land, commercial acreage, or commercial.  Immediately to the 

east is property owned by the Bureau of Land Management characterized as vacant land. 

1.2.1.2. South Tank   

The south tank is currently located on BLM property on the southwest corner of a 564 acre 

parcel with Parcel ID 17-07605. 

1.2.1.3. Waterline Extension  

The waterline extension is proposed to be extended along existing roadway alignments through 

areas zoned for residential, vacant, tillable land, and commercial acreage.  Land considered to be 

commercial acreage is property owned by the Gadsden Independent School District. 
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1.2.1.4. Waterline Replacement  

Waterline replacement is proposed within the Enchanted Hills, Mesa Addition, and Las Familias 

Subdivisions.  The land use within this area is considered to be residential land consisting of 

primarily 0.25 acre lots. 

1.2.2.  Right-of Way (ROW) and Easements   

1.2.2.1. Waterline Extensions 

The waterline extension evaluated as part of this Preliminary Engineering Report includes 

alternatives with varying land requirements.  Among those alternatives, land requirements 

include the use of NMDOT and City ROW as well as the acquisition of utility easements from 

private property owners.  Two of the alternatives would require the use of IBWC property with 

the construction of new waterline adjacent to the existing flood control levee.  The waterline 

extension requires a river crossing where land requirements as part of the crossing are evaluated.  

These crossing methods include the use of NMDOT property by utilizing the Washington Street 

Bridge, IBWC and Army Corps of Engineering (ACOE) jurisdiction to trench within the Rio 

Grande for waterline placement, and directional drilling.  

Permit requirements vary based on the alternative selected which will be further discussed in 

Section 5.  The waterline extension to Alta Vista Early College High School has the possibility 

of requiring an NMDOT application to install utilities within public ROW, Elephant Butte 

Irrigation District (EBID) Right of Use Permit to cross EBID drainage canals, an IBWC permit 

to construct utilities within their jurisdiction including the river and river levees, an ACOE 404 

permit to construct waterline below the ordinary high water level within waters of the USA, and 

private property owner negotiation for utility easements.  

1.2.2.2. Storage Tank  

The evaluation of water storage requirements for AWSD evaluated as part of this Preliminary 

Engineering Report includes alternatives with varying land requirements.  Among those 
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alternatives, land requirements include the use of an existing BLM land lease, modification of 

the existing BLM land lease, and the acquisition of property from private property owners 

adjacent to existing water storage facilities. 

1.2.2.3. Waterline Replacement  

The evaluation of waterline conditions within AWSD service limits including various areas 

further discussed in section 4 of this report.  Each alternative presented for waterline replacement 

includes the replacement or construction of new waterline within City or NMDOT ROW.  

Waterline replaced or constructed within NMDOT ROW would require an NMDOT application 

to install utilities within public ROW.    Some of the alternatives also include the construction, 

replacement, or removal and replacement of existing waterline connections for private property 

owners within utility easements.  Private property owners would need to be coordinated with in 

the event of the moving of private connections. 

1.2.3.  Flood Zones   

Flood risk information was obtained from the FEMA (Federal Emergency Management Agency) 

website and is included in Appendix A.  Most of the AWSD service area is located on FIRM 

(Flood Insurance Rate Map) 35013C0925 E with the exception of the northern service limits 

which are located on FIRM 35013C0800 E.    

The existing wells and tank are within Flood Zone X (unshaded) designated for areas outside the 

500-yr flood zone.  Areas west of the Anthony Lateral are either in Zone A or Zone X (shaded).  

Zone A is designated for areas within the 100-yr flood zone without a Base Flood Elevation 

while Zone X (shaded) is designated for areas within the 500-yr flood zone.  Only 100-yr flood 

zones are considered to be FEMA Special Flood Hazard Areas.  
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1.2.4.  Climate   

Table 1.2.4.1 presents a summary of average temperatures and precipitation for Las Cruces 

which is located approximately 25 miles north of Anthony and considered to be a good 

representative of Anthony’s climate.   

TABLE 1.2.4.1. CLIMATE DATA  

 

1.2.5.  Historic Sites   

The New Mexico Historic Preservation Division (HPD) identifies and protects New Mexico’s 

cultural resources, including its archaeological sites, architectural and engineering achievements, 

cultural landscapes and diverse heritage.  The most recent Listed State and National Register 

Properties Report does not include any sites of importance for this report. 
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1.2.6.  Endangered Species/ Critical Habitats   

According to the U.S. Fish & Wildlife Service Environmental Conservation Online System 

(ECOS), there are several threatened and endangered species in Doña Ana County which may be 

of interest for this project.  A list of those species is provided in Appendix B. 

1.2.7.  Soils   

The current AWSD service area is approximately 4,652 acres in total area with approximately 25 

different soil types based on USGS available data.  Harkey Loam and Bluepoint Loamy Sand are 

the primary soil types consisting of 47% of the entire AWSD service area.  Harkey Loam is 

fairly well draining soil with hydrologic soil group B properties typically found in floodplains 

and mainly consists of fine sand.  Harkey Loam can be found primarily west of the railroad 

tracks extending to the Rio Grande yet north of Washington Street.  Bluepoint Loamy Sand is a 

well draining soil with hydrologic soil group A properties and consists of primarily loamy fine 

sand and loamy sand.  Bluepoint Loamy Sand is found primarily within the residential zone just 

west of Interstate-10.  The USGS web soil survey can be found in Appendix C. 

1.2.8.  Aquifers  

 Pumping tests performed at Wells 3 and 6 indicated a transmissivity near the wells of 5,350 

sf/day and a hydraulic conductivity of 27 ft/day.  These wells are within the Santa Fe Group 

Aquifer. Based on estimates from Wilson (1981), about 20 million acre feet of fresh water are 

theoretically available to wells in part of the Mesilla Valley north of Anthony within the Mesilla 

basin.  

According to OSE data, the basin-fill aquifer in the southern Mesilla Valley can be divided into 

three zones of differing lithology and water quality (OSE, 2001). The upper zone extends to a 

depth of approximately 200 feet below the water table and consists of coarse-grain alluvium and 

contains slightly saline water with a total dissolved solids (TDS) value between 100 and 3,000 

mg/L.  The underlying intermediate zone is approximately 200 to 250 feet thick consisting of 

sands, silts, clays, and some gravel which contains fresh water with total dissolved solids less 
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than 1,000 mg/L.  The deep zone beneath the immediate zone consists of saline water.  Wells 3 

and 6 are completed in the intermediate zone of the Mesilla Basin aquifer. 

1.3.   Population Trends    

1.3.1.  Current Population   

Anthony is a small community with a 2010 population of 9,360 according to the U.S. Census 

Bureau.  The majority of the population (97.4%) of Anthony is Hispanic.  The community has 

44.6% of the population below the poverty line with a median household income of $21,364.  

The 2000 Census reported 7,904 people in Anthony, living in a total of 2,217 housing units. In 

2010, the Census reported 9,360 residents in 2,809 housing units. In terms of population, it 

represents an increase of about 18 percent during this time, but with regards to housing units, the 

area saw almost an increase of 27 percent in one decade. This is important to take into 

consideration for the purposes of this PER, because a larger number of housing units results in 

more needs for municipal services and infrastructure such as water supply and storage.  

Table 1.3.1 presents statistics regarding population, housing and income in the State of New 

Mexico, Doña Ana County and the City of Anthony. It is also of interest to note that the average 

number of persons per household in the State and County are 2.63 and 2.78, respectively; in 

Anthony, the average number of household occupants is 3.81.  The median household income 

(MHI) is just about half of the State MHI. 
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TABLE 1.3.1. POPULATION AND HOUSING STATISTICS 

 

Source: Prepared using information from the 2010 Census and 2013 estimates. 

 1.3.2.  Population Projection  

Several factors were utilized for the population projection including 1990, 2000, and 2010 

census data, 2014 census estimates, and the 2004 40-year water plan.  Each one of these 

references was used to produce the most realistic population projection.  Table 1.3.2.1 shows 

population growth rates based on population values from the United States Census for years 

1990, 2000, and 2010.  The value for 2014 is a population estimate calculated by the United 

States Bureau of the Census Population Estimates Program.    

Table 1.3.2.1 shows several results of the population growth rate analysis.  The growth rates vary 

from -0.11% to 4.36% between 1990 and 2014.  If -0.11% or stagnant growth was used for the 

population projection, this would be inaccurate as the bigger picture utilizing data from 1990 to 

2010 shows tremendous growth making the 2014 population estimate to be an outlier in the data 

set.  If a more comprehensive estimate was utilized with growth from 1990 to the present 

determined and then projected 25 years into the future, the results would be unrealistic as the 

growth rate would be too high.  Another option would be to use the 3.6% growth rate established 

by Coppler and Mannick as part of the AWSD 40-year Water Plan which does not take into 
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account the 2010 census.  Therefore, it was determined that a separate growth rate should be 

determined to provide the most accurate population projection. 

The population projection for this project utilizes data from the U.S. Census Bureau, shown in 

Table 1.3.2.1.  The U.S. Census Bureau reported that Doña Ana County grew from 2000 to 2010 

at a rate of 1.82 percent per year.  The Anthony Census Designated Place (CDP) grew at a rate of 

1.71 percent over the same time period.  The New Mexico Census Tract 18.03, which has 

borders similar to that of the AWSD limits, grew at a yearly rate of 1.24 percent from 2000 to 

2009.    

TABLE 1.3.2.1. POPULATION AND GROWTH RATES   
Census Area 2000 2010 Growth Rate 

Anthony CDP 7,904 9,360 1.71% 
Dona Ana County 174,682 209,233 1.82% 
Census Tract 18.03 8,388 9,491 1.24% 

Census Area 1990 2000 Growth Rate 
Anthony CDP 5,160 7,904 4.36% 

Census Area 1990 2010 Growth Rate 
Anthony CDP 5,160 9,360 3.02% 

Census Area 2010 2014 Growth Rate 
Anthony CDP 9,360 9,318 -0.11% 

40-year Water Plan Population Growth Rate = 3.6% 
*1990, 2000, and 2010 population values come from the United 
States Census.  The 2014 value comes from 
http://quickfacts.census.gov/qfd/states/35/3503820.html 

In the case of the AWSD, some of the service area lies outside the CDP, so using the population 

and growth rate for the CDP to determine the 2035 population does not account for all the 

existing nor potential users.   

As of 2015, the AWSD has approximately 200 connections that receive water service but sewer 

lines have not been extended to these users.  About half of these customers are located within the 

CDP.  The remaining unsewered customers are represented by Census Tract 18.03.  Thus, the 

population projection accounts for growth within the CDP at a growth rate of 1.71 percent and 

growth in the Census Tract (less the residents in CDP) at a growth rate of 1.24 percent.  The 
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population served by the AWSD is projected to be approximately 14,500 in 2035, as seen in 

Table 1.3.2.2.  It should be noted that geometric growth calculations were performed to produce 

the values found in Table 1.3.2.2. 

Commercial entities are projected to grow at a rate less than 1.71 percent but greater than 1.38 

percent.  The average of these growth rates (1.55 percent) is used to estimate the number of 

commercial customers in 2035.  Currently, only about 70 percent of the commercial water 

customers are sewered, but the AWSD is making efforts to extend sewer to commercial entities 

as well as residential customers.  There are anticipated to be 185 commercial users in 2035 

(compared to 136 in 2015).       

1.3.2.1. Additional Growth   

There are currently multiple subdivisions planned within the AWSD service limits.  The 

Haciendas de Anthony subdivision is currently in construction at the intersection of Acosta Road 

and Clark Street with a planned build out of 101 units.  With an average house hold of 3.81, this 

subdivision has the potential for nearly 400 additional residents.  A similar subdivision is also 

planned.  

There is a strong push for commercial and economic development in the area.  Anthony has 

passed a Local Economic Development Act (LEDA) providing an economic development 

organization and strategic plan expected to have an impact on population growth.   
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TABLE 1.3.2.2. PROJECTED SERVICE POPULATION  

Year Anthony CDP 
(1.71% growth) 

(AWSD Limits-
Anthony CDP) 

census tract 18.03 
(1.24% growth) 

Total AWSD 
Service 

Population 

2010 9,360  131  9,491  
2011 9,520  133  9,652  
2012 9,682  134  9,816  
2013 9,847  136  9,983  
2014 10,015  138  10,153  
2015 10,186  139  10,325  
2016 10,359  141  10,500  
2017 10,536  143  10,679  
2018 10,716  145  10,860  
2019 10,898  146  11,045  
2020 11,084  148  11,232  
2021 11,273  150  11,423  
2022 11,465  152  11,617  
2023 11,661  154  11,815  
2024 11,860  156  12,016  
2025 12,062  158  12,220  
2026 12,268  160  12,427  
2027 12,477  162  12,638  
2028 12,690  164  12,853  
2029 12,906  166  13,072  
2030 13,126  168  13,294  
2031 13,350  170  13,520  
2032 13,577  172  13,749  
2033 13,809  174  13,983  
2034 14,044  176  14,221  
2035 14,284  178  14,462  

These population and commercial growth projections will be used in Section 3 to determine the 

volume of water that will need to be stored in 2035.    
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1.4.   Community Engagement   

The waterline extension has community support as members of the community have requested 

water service to their homes due to drought conditions causing their water wells to go dry.  

Figure 1.4.1 shows the 12 properties which have requested water service.  A public meeting was 

held at the AWSD office on November 18
th
, 2015 as part of the National Environmental 

Protection Agency (NEPA) process.    
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2.0 EXISTING FACILITIES       

2.1.   Location Map   

Figure 2.1.1 shows the seven well locations throughout the AWSD service limits along with the 

two 1-million gallon storage facilities.  A water system infrastructure map can be found in 

Appendix J showing locations of existing waterlines including size and material.  
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2.2.   History and Description of Existing Water System   

The Anthony Water and Sanitation District relies solely on groundwater for its water supply.  

The AWSD serves the incorporated community of Anthony, New Mexico located in the southern 

portion of Dona Ana County.  The existing water system consists of seven wells, two water 

storage tanks, and several miles of various size waterlines.  The water system components, wells, 

tanks, and distribution system, are shown in Appendix J.   

The ground water pumped from the AWSD system has high levels of arsenic and total dissolved 

solids (TDS).  Treatment of this ground water is necessary to reduce these contaminant levels to 

meet the drinking water standards administered by the New Mexico Environment Department 

and Environmental Protection Agency.   A central Reverse Osmosis (RO) treatment plant is used 

to treat all water within the District. 

The raw water is treated by blending raw/untreated water with permeate from the RO units.  The 

water from all four wells is piped in the water treatment facility where a portion is diverted to the 

RO units for treatment while the remaining bypasses the treatment operation.  The permeate 

from the RO unit is blended with the diverted well water and is stored in the finished water 

reservoir on site.  The blended water is then pumped into the distribution system by three on-site 

booster pumps.  The locations of these existing facilities are shown in Figure 2.1.1. 

2.2.1.  Wells   

All wells within the project area are located on the west side of I-10 and east of NM 478 within 

the community of Anthony, New Mexico and outside of the river valley.  As-built drawings can 

be found in Appendix J. 

2.2.1.1. Well 1  

In January 2006, the new maximum contaminant level (MCL) for arsenic went into effect lowing 

the MCL from 0.05 mg/L to 0.01 mg/L.  A 0.06026 mg/L sampling event in February 2008 

caused NMED to notify AWSD of the violation at Well 1.  As a result of this violation, Well 1 
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needed to be monitored more frequently to verify the Well provided water below the arsenic 

level consistently.  Well 1 ended up being re-drilled in February 2010. 

Well 1 is located between Mckinley Street and Livesay Street on the west side of Charles 

Avenue.  The facility consists of a well and associated pressure pump, associated pipes, pressure 

release and control valves, metering and a water test sampling point.  Electrical control 

equipment is also provided.  A well house provides security and protection for the equipment.  

Well 1 contains a vertical turbine pump, pumping control valves, an ultrasonic flowmeter, and a 

well control panel with a programmable logic controller (PLC) is connected to a centralized PLC 

and SCADA system located at Well 4.  The PLC issues pump start and pump stop commands 

based on the water level in the reservoir. 

Well 1 was originally drilled in 1970 and rated at 550 gpm before encountering a sand pumping 

problem which required a sand separator.  Well 1 has since been re-drilled within the past 8 years 

and has a capacity of 600 gpm.    Figure 2.2.1.1.1 shows the site plan for Well 1 while Figure 

2.2.1.1.2 shows the Well 1 detail.  Figure 2.2.1.1.3 shows the existing Well 1 site.  
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FIGURE 2.2.1.1.1. WELL 1 SITE PLAN 
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FIGURE 2.2.1.1.2. WELL 1 DETAIL  
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FIGURE 2.2.1.1.3. WELL 1  

 

2.2.1.2. Well 2  

Well 2 is located on the north side of the intersection of Church Street and Katherine Street.  

Well 2 has not been in service for many years.  Figure 2.2.1.2.1 shows the existing Well 2 site.  
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FIGURE 2.2.1.2.1. WELL 2   

 

2.2.1.3. Well 3  

Well 3 is located on the second parcel southeast of the intersection of Mckinely Street and ST 

Anthony Street.   The facility consists of a well and associated pressure pump, associated 

pipework, pressure release and control valves, metering and a water test sampling point.  

Electrical control equipment is also provided.  A well house provides security and protection for 

the equipment.  Well 3 is provided with a vertical turbine pump, pumping control valves, an 

ultrasonic flow meter and a well control panel with a programmable logic controller (PLC) and 

connected to a centralized PLC and SCADA system located at Well 4. The PLC issues pump 

start and pump stop commands based on the liquid level in the reservoir. 
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Well 3 was originally drilled in 1955 and had a capacity of 300 gpm.  It has since been re-drilled 

and now has a capacity of 600 gpm.  The 1998 Shomaker and Associates Report suggests that 

the well has a continuous 14 inch diameter type 304 stainless steel wire-wound screen from 280 

to 480 ft with a 20 ft blank sump from 480 to 500 feet.  The well utilizes an 8-16 gradation 

gravel pack with a 0.050 inch slot opening.  The casing has a 14 inch diameter with a 3/8 inch 

wall thickness.  Well 3 is capable of producing 1,200 gpm on a long term basis, but had a 600 

gpm pump installed.  The pump setting of 260 feet should have provided adequate submergence, 

as a projected static water level with a depth of 224 feet was projected for 2018 based on a 1,200 

gpm pumping rate.  Appendix D contains excerpts from the Shomaker Report.  Figure 2.2.1.3.1 

shows the existing Well 3 site.  Figure 2.2.1.3.2 shows the site piping layout for Well 3 without a 

scale.  

FIGURE 2.2.1.3.1. WELL 3 
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FIGURE 2.2.1.3.2 WELL 3 SITE PLAN 
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2.2.1.4. Well 4  

In January 2010, NMED notified AWSD that monitoring results for nitrates had exceeded the 

allowable limits at Well 4.  The original Well had been drilled in 1955 and had to be re-drilled to 

meet water quality requirements.  The new Well was completed in February 2010. 

Well 4 is located on the north side of Van Buren Avenue between Charles Avenue and Ruth 

Street.   Well 4 was drilled in 1955 and had a capacity of 425 gpm, but it was taken out of service 

due to elevated nitrate levels above the maximum contaminant level (MCL). Well 4 has since 

been re-drilled and now has a capacity of 1100 gpm.  Well 4 is located on the same property as 

the 2014 Arsenic Removal facility and is utilized the most out of any other well within the 

system.  Figure 2.2.1.4.1 shows the site plan for Well 4 while Figure 2.2.1.4.2 shows the Well 

detail. Well 2.2.1.4.3 shows the existing Well 4 site. 
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FIGURE 2.2.1.4.1. WELL 4 SITE PLAN 
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FIGURE 2.2.1.4.2. WELL 4 DETAIL  
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FIGURE 2.2.1.4.3. WELL 4   

 

2.2.1.5. Well 5  

Well 5 is located near the intersection of Duffer Lane and Dos Lagos Boulevard.  Well 5 has not 

been in service for many years.  It is unknown where exactly Well 5 is located at this time. 

2.2.1.6. Well 6  

Well 6 is located on the southwest corner of the intersection of Fourth Street and Duffer Lane.  

Well 6 has been re-drilled and has a capacity of 600 gpm.  The 1998 Shomaker and Associates 

Report suggests that the well has a continuous 14 inch diameter type 304 stainless steel wire-

wound screen from 300 to 480 ft with a 20 ft blank sump from 480 to 500 feet.  The well utilizes 

an 8-16 gradation gravel pack with a 0.050 inch slot opening.  The casing has a 14 inch diameter 
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with a 3/8 inch wall thickness.  Well 6 is capable of producing 1,200 gpm on a long term basis, 

but had a 600 gpm pump installed.  The pump setting of 260 feet below ground level should have 

provided adequate submergence as the projected static water level in 2018 is estimated to be 222 

feet based on a 1,200 gpm pumping rate.  Appendix D contains excerpts from the Shomaker 

Report.  Well 6 is currently not in use because the water quality has recently degraded, making it 

unusable without additional treatment.  Figure 2.2.1.6.1 shows a site plan for Well 6 without a 

scale.  Figure 2.2.1.6.2 shows the existing well 6 site. 

FIGURE 2.2.1.6.1. WELL 6 SITE PLAN  
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FIGURE 2.2.1.6.2. WELL 6   

 

2.2.1.7. Well 7 

Well 7 is located on the northeast corner of the northeast cul-de sac of Deer Circle.  Well 7, with 

a capacity of 110 gpm, has not been in use since 1996. Figure 2.2.1.7.1 shows the existing well 7 

site.  

 

 

 

 



 

ANT152-11            2-17 Water Distribution System 

                                    Preliminary Engineering Report 

 

FIGURE 2.2.1.7.1. WELL 7  

 

2.2.2.  Water Storage Tanks 

There are two 1-million gallon water storage facilities located east of I-10 and south of NM 404.   

These two storage facilities are known as the north and south tanks.  The north tank is located 

southeast of Dona Ana Community College which is southeast of the I-25/ NM-404 interchange.  

The south tank is located directly east of Acosta Road on the east side of I-25.  As-built drawings 

can be found in Appendix J.  These tanks are equipped with cathodic protection which was 

replaced in 2013.  The tanks also have SCADA equipment including level transducers which 

communicate with the Arsenic Removal Facility.  These tanks are 1-million gallon in storage 

with inside diameters of 78 feet and heights of 29 feet.  The tanks were constructed in the 1990’s 
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with the north tank in 1995 and the south tank in 1993.  Figure 2.2.2.1 shows the north tank 

while Figure 2.2.2.2 shows the south tank.    

FIGURE 2.2.2.1. NORTH TANK 
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FIGURE 2.2.2.2. SOUTH TANK  

 

2.2.3. Arsenic Removal Facility  

In 2013 the Anthony Water & Sanitation District completed a project to treat their water for 

Arsenic.  This facility constructed at the Well 4 site utilizes RO for the removal of Arsenic and 

other contaminates to meet United States Environmental Protection Agency (EPA) Safe 

Drinking Water Act.  The MCL of arsenic was lowered from 50 parts per billion to 10 parts per 

billion in 2006.  An arsenic sampling above the MCL in 2008 resulted in the re-drilling of Well1 

and eventually the construction of the arsenic removal facility in 2013.  The RO facility is a 

centralized treatment plant where water from Wells 1, 3, 4 and 6 are piped in dedicated 

transmission lines for treatment.  Water from each well enters the treatment facility in an inlet 
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head containing multiple valves which allow the operator to determine the Well to be treated 

with the RO Unit and the wells to be bypassed.  This inlet header allows the operator to control 

the flow and pressures of each well as it enters the facility.   

Water being treated by the RO Unit is first chlorinated with Sodium Hypochlorite to oxidize the 

Arsenic III to Arsenic IV for more effective removal.  The water then passes through a 10 micron 

filter and is injected with Sodium Bisulfite to eliminate any residual chlorine in the water.  The 

water then passes through one of two RO Units.  The RO Units treat the water and the permeate 

(treated water) is piped back to the inlet header where it is blended with untreated water.  The 

concentrate (reject) water from the RO process is then piped to an underground storage tank 

where it is used for construction water, any excess concentrate flows into the sanitary sewer 

system.     

Permeate from the RO Units and the raw water are blended and injected with Sodium 

Hypochlorite for disinfection before being stored in an onsite 250,000 gallon tank.  Water is then 

pumped into the distribution system by three on-site booster pumps.  These 40 HP pumps have a 

capacity of 300 gallons per minute at 163 psi and cycle between lead and lag to allow even wear 

of the pumps.   Figure 2.2.3.1 shows the inside of the RO facility while Figure 2.2.3.2 shows the 

layout for the Arsenic Removal Facility. 
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FIGURE 2.2.3.1. REVERSE OSMOSIS FACILITY  
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FIGURE 2.2.3.2. ARSENIC REMOVAL FACILITY  
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                                         Prelim 

2.2.4. Distribution System  

The distribution system consists of mostly PVC pipes ranging in size from 1.25 inches to 16 

inches.  The waterline from the north tank is 14 inches while the waterline from the south tank is 

16 inches.  The storage tanks are floating on the distribution system as there is one waterline 

in/out of the tanks. The water system functions based on gravity with the only booster pumps 

within the system being at the water treatment facility at Well 4.  The pumps turn on based on 

water surface elevations within the storage tanks and have a pumping capacity of 2700 gpm with 

one pump on standby.  When the storage tank water level drops, the pumps will kick on as 

needed to supply the storage tanks with the amount of water needed.  Air release, Ball, flush, 

gate, and pressure reducing valves are used within the system as needed.   Figure 2.2.4.1 shows 

the approximate locations, sizes, and materials of the waterlines within the system.  
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2.2.5. Power Supply System 

The electrical power system consists of an El Paso Electric pole-mounted or pad mounted service 

transformer, 480 V power distribution equipment and 120 V panel boards and circuits.  Three 

phase power is available at each well site based on the existing equipment at each site. 

All wells are controlled by the Supervisory Control and Data Acquisition (SCADA) system’s 

primary programmable logic controller (PLC) located in the electrical room of the water 

treatment facility.  Wells are called to start and stop based on the levels of the two water storage 

tanks located on the east side of Interstate 10.  Two wells are called to run at a time.  One well is 

called for Bypass operations and the other for treatment through the RO system.  Well 6 is 

currently not being used due to the poor water quality.  In the event of a power outage at a well 

facility, with the exception of well No. 4, the well facilities will not be operational.  During and 

after an outage, the SCADA system may identify several alarm conditions that should be 

acknowledged and reset after power is restored.  Well No. 4 is backed by the water treatment 

facility’s standby generator set. 

2.3.   Condition of Existing Facilities   

2.3.1.  Wells   

Based on the existing operation of the four wells, the system has an average day pumping 

capacity of approximately 2.51 million gallons per day (MGD), based on the wells operating 

60% of the time, which is commonly accepted in municipal water system design.  The theoretical 

peak day capacity of 4.18 MGD is based on the wells operating 24-hours per day.  The peak and 

average day capacities of the existing wells in operation are presented in Table 2.3.1.  With Well 

6 not in use at the moment, the peak day capacity is reduced to 3.32 MGD.  
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TABLE 2.3.1.1. WATER SUPPLY WELL CAPACITIES 

  

Wells 1, 3, 4, and 6 are considered to be in good condition as improvements were completed 

within the past few years for these wells.  However, Well 6 is not in use due to poor water 

quality.  Wells 2, 5, and 7 need work to be completed in order to put them back into service.  The 

original Well 4 was plugged September 2012 prior to the re-drilling of Well 4.  At the date of 

plugging, the static water level was measured to be 71 feet below ground level.   

Well Drawdown data is limited.  Step drawdown tests were performed during the completion of 

the most recent wells and are the most recent data available pertaining to drawdown.  Table 

2.3.1.2 shows the static ground water level data available for Wells 1, 3, 4, and 6.   It is 

recommended that the groundwater level be monitored at each of the wells to ensure the water 

level never drops below the pump or screen settings.  

 

 

 

 

 

 



 

ANT152-11           2-27   Water Distribution System 

  Preliminary Engineering Report  

                                         Prelim 

TABLE 2.3.1.2. AVAILABLE GROUNDWATER LEVEL  

 

2.3.1.1. Well No. 3  

A pilot hole was drilled to a total depth of 1,011 feet in November 1998 for determination of 

screen placement for the construction of the well.  Well 3 has a capacity of 600 gpm with a 

continuous screen from 280 to 480 feet.  The pump setting of 260 feet is expected to provide 

adequate submergence as Shomaker and Associates predicted a static water level of 

approximately 224 feet for year 2019 based on a 1,200 gpm pumping rate.   

The step drawdown and constant rate tests performed in 1998 determined the specific capacity to 

range from 11.7 to 13.1 gpm/ft while the aquifer transmissivity was estimated at 40,000 gpd/ft.  

The 1998 study took into account the present day non pumping water level, short term 

drawdown, long term drawdown, and an estimated 2ft/yr decline due to wells within the area to 

estimate future static water levels.  Using a pumping rate of 1,200 gpm, the static water levels 

were estimated to be 176 feet in 2000, 202 feet in 2009 and 224 feet in 2019.    

2.3.1.2. Well No. 6   

Similar to Well 3, a pilot hold was drilled to a total depth of just of 1,011 feet in October 1998 

for determination of screen placement for the construction of the well.  It was determined that the 

best option for the screen would be to have a continuous screened interval from 300 feet to 500 
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feet.   The pump setting of 260 feet is expected to provide adequate submergence as Shomaker 

and Associates predicted a static water level of approximately 222 feet for year 2019 based on a 

1,200 gpm pumping rate. 

The step drawdown and constant rate tests performed in 1998 determined the specific capacity to 

be approximately 12.1 gpm/ft while the aquifer transmissivity was estimated at 40,000 gpd/ft.  

The 1998 study took into account the present day non pumping water level, short term 

drawdown, long term drawdown, and an estimated 2ft/yr decline due to wells within the area to 

estimate future static water levels.  Using a pumping rate of 1,200 gpm, the static water levels 

were estimated to be 173 feet in 2000, 199 feet in 2009 and 222 feet in 2019. 

2.3.2.  Tanks   

The two 1-million gallon storage tanks are in fairly good condition.  The south tank has moisture 

around the ring wall foundation.   The total storage volume needed in 2035 was determined by 

summing the equalization, fire, and emergency storage volumes.  This calculation determined 

that 2.8 million gallons was required in 2035. The detailed calculations including assumptions 

can be found in section 4 of this report where the system storage will be analyzed for a 20-year 

planning period.   

2.3.3.   Arsenic Removal Facility   

The water treatment facility is the newest water infrastructure within the system as it was put into 

use in 2013.  This facility is in good condition. 

2.3.4.  Distribution System   

The distribution system is functioning as needed, but requires maintenance and repairs to keep 

the system function as efficiently as possible.  Waterlines within the Enchanted Hills, Mesa 

Addition, and Las Familias Subdivisions are considered to be in poor condition as they require 

monthly attention.  There are various other 2-inch waterlines within the system within the Green 
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Meadows Estates, Kaylar and Timbers Addition, and Quintas De Dos Lagos Subdivisions which 

require attention.    

Within the Enchanted Hills, Mesa Addition, and Las Familias Subdivisions are the waterlines in 

the poorest condition analyzed within this report.  The existing waterlines along Donaldson, 

south Gorman, and Ramsey Streets are 6-inch PVC waterlines. The existing waterlines along 

Timber Street is a 4-inch PVC waterline.  The existing waterline along Davis Street is a 3-inch 

PVC waterline. 

2.3.5.  Maintenance  

AWSD works diligently to maintain each piece of infrastructure within their system.  However, 

maintenance prolongs the life of the system but does not mean that parts of the system will not 

require replacement over time.  Many of the waterlines and valves were installed over 50 years 

ago.  The following list primarily serves as a to-do list for the AWSD personnel for general 

maintenance requiring immediate attention. 

Current maintenance issues needing attention include:  

 Water system is lacking valve exercising including lost isolation valves, and valve boxes 

full of dirt or debris.  

 Meter sites need to be cleaned and hydrants need to be re-painted.  

 Existing well and storage tank sites could use general maintenance. 

 

2.4.   Financial Status of Any Existing Facilities  

Table 2.4.1 shows the current residential and commercial water rates.   
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TABLE 2.4.1. RESIDENTIAL AND COMMERCIAL WATER RATES  

 

The current debt payment for the 2016 fiscal year is $192,545 while the debt reserve is $40,000.   

2.4.1. Existing Debts  

The AWSD is currently in the process of paying off a total amount of $4.8 million in loans 

through the Rural Utilities Service (RUS) as well as the New Mexico Finance Authority 

(NMFA).  The AWSD currently makes an approximate monthly payment of $22,243.85 in total 

for their current loans.  Most of the total loan amount comes from the RUS loans for the water 

system as well as the arsenic/nitrate project.  AWSD started making payments on the RUS water 

system purchase loan in 1993 and will make their last payment in 2033 at the minimum monthly 

payment. The arsenic/nitrate removal facility was funded through the aid of a RUS loan valued at 

$1.5 million where AWSD is expected to make their last payment in year 2052.  The loan 

expected to be paid off the quickest is the arsenic/nitrate project loan WTB-0048 from the 

NMFA which is expected to be paid in full in year 2027.  Table 2.4.1.1.1 shows the NMFA and 

RUS loan and grant funds used for AWSD improvements from 1993 to the present date.  
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TABLE 2.4.1.1. RUS AND NMFA LOAN AND GRANT FUNDING  

 

The refunding and equipment loan 3272 consists of approximately $283,515 with refunding 

amounts of $314,190, $175,982, and $208,669.  See Appendix L for the loan and grant 

documents from AWSD.  

2.4.2. Reserve Requirements  

 Table 2.4.2.1 shows the reserve requirements for 2014. See Appendix M for reserve documents 

received from AWSD.  
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TABLE 2.4.1.2.1. 2014 RESERVE REQUIREMENTS  

  

2.4.3. Capital Improvement Plan 

Table 2.4.3.1 shows the AWSD capital improvement plan through year 2021.   
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TABLE 2.4.3.1. 2017-2021 AWSD INFRASTRUCTURE CAPITAL IMPROVEMENT PLAN 
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2.5.   Water/Energy/Waste Audits    

2.5.1.  Energy Efficiency 

Table 2.5.1.1 shows the energy usage and efficiency at the four wells in use taken from a 

combination of well specific data from the first five months of 2015 and the last seven months of 

2014.  The peak monthly usage varied from well to well when compared to the average monthly 

usage.    

The most energy was used at the site for Well 4.  This well requires the most energy usage as the 

arsenic removal facility operates at the same property.  Regardless of energy use, Well 4 also 

supplies the most water to the system.  Well 4 efficiency values should not be viewed in a 

negative manner due to the arsenic removal facility operating in conjunction with Well 4.  

However, the variation in efficiency between Well 1 and Well 3 is noticeable and should be 

taken into consideration.    

Well 6 is also an interesting case, a significant amount of energy has been used over the course 

of 2014 and 2015 without any water being supplied to the system.  This is due to the water 

quality at Well 6 being poor; therefore Well 6 is not functioning at this time.  Operators are 

flushing the well weekly and the HVAC and other electrical equipment are being used, which is 

suspected to be the source of the energy usage.  

General maintenance personnel did mention that they average one leak per week on the older 

waterlines which could have an effect on the efficiency of the system.  
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TABLE 2.5.1.1. WELL ENERGY USAGE  

  

2.5.2. Water Distribution System Efficiency  

The AWSD keeps records showing monthly water production as well as a total gallons sold.  

Using these records from October 2014 through October 2015, The AWSD on average produces 

32.3 million gallons per month with 25 million gallons sold.  This means that on average, 

22.02% is lost through accountable or unaccountable means.  Table 2.5.2.1 shows the water 

distribution system efficiency.  

TABLE 2.5.2.1. WATER DISTRIBUTION SYSTEM EFFICIENCY  
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Table 2.5.2.2 shows the itemized losses as documented by the AWSD.  The important takeaways 

from Table 2.5.2.2 are that approximately 42.5% of the water lost is not accounted for with a 

volume of approximately 3.09 million gallons per month.  Also, it should be noted that the RO 

waste stream accounts for approximately 2.6 million gallons per month correlating to 36.4% of 

the total water lost per month.  The RO waste stream accounts for approximately 8.2% of the 

total water produced per month.   Unaccounted losses could include water line breaks, hydrant 

flushing, or tank overflow among a variety of other factors. 

TABLE 2.5.2.2. WATER LOSS  

 

The total loss correlates to 267.5 ac-ft/yr while the loss not accounted for correlates to 113.6 ac-

ft/year.    

2.6.   Historic Water Use  

2.6.1. Water Usage and Demand 

Historically, water use has declined within the AWSD system as water use was approximately 

174.62 gpcd in 1995 and was reduced to 106.64 gpcd in 1999 despite an increase in metered 

customers of 7% annually between 1993 and 1999 ( OSE, 2001).  Based on the total water 
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pumped in 2005 and 2006, the average use in the service area was approximately 91 gallons per 

capita per day (gpcd) in 2005 and 117 gpcd in 2006.  Low month per capita use over the same 

time frame was 65 gpcd in 2005 and 76 gpcd in 2006, while high month per capita use was 124 

and 168 gpcd, respectively.    

As of May 2015 there are approximately 2356 residential customers and 106 commercial 

customers with the peak usage within the past year coming in July 2014 with a total number of 

gallons sold equivalent to 34,855,280 gallons.  During July 2014, there were 2364 residential 

users and 111 commercial users. The peak water usage estimated for July 2014 is 423 gpd 

(gallons per day) per meter among residential users and 1122 gpd per meter among commercial 

users.  Based on an estimated service population of approximately 10,155 people for 2014, that 

average usage becomes 111 gpcd (gallons per capita per day) including commercial users.  The 

average usage would be 120 gpcd during the peak month if the 2010 population were to be 

utilized.  The average water use for AWSD is approximately 77 gpcd based on values from 2014.   

These values seemed low; therefore another methodology was utilized for GPCD calculations to 

compare.  The other methodology was derived to not include the population estimate as it is 

difficult to determine the exact number of people served by AWSD based on Anthony CDP 

population estimates and existing meter data.  This methodology consists of the summation of 

the residential and commercial gallons sold with the division of that value by the days within the 

month multiplied by a value of 3.44 persons per meter.  The value of 3.44 persons per household 

was obtained from 2014 US Census Bureau estimates for the Anthony CDP.  Values based on 

this calculation appear to be more realistic as the peak month gpcd usage was determined to be 

132 gpcd and the average gpcd determined to be 93 gpcd.  Table 2.6.1.1 shows the calculation 

comparisons. 
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TABLE 2.6.1.1. AWSD GPCD 2014/2015 DETERMINATIONS 
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2.6.2. Well Usage 

 The Anthony Water and Sanitation District is required to pump a maximum of 2244.9 acre feet 

per annum from the 7 wells within the system.  Table 2.6.2.1 shows the annual volume of water 

pumped from Wells within the system. Figure 2.6.2.1 shows the variation in annual water 

demands supported by the AWSD. Figure 2.6.2.1 includes a linear trend line to show the overall 

growth trend of the pumping volume per annum by the AWSD. 

TABLE 2.6.2.1. ANNUAL AWSD WELL DIVERSIONS  
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FIGUE 2.6.2.1. ANNUAL AWSD WELL DIVERSIONS  

 

2.6.3. Future Water Usage and Demand 

The peak day usage is difficult to measure because the storage tanks attenuate daily peaks.  For 

most municipal water systems the peak daily factor is typically 1.5 to 3.5 times the average daily 

use.  Peak day usage generally occurs in the month with the highest usage.  Using a peaking 

factor of 1.8, the current system peak day usage for the service area is estimated to be 1.72 mgd 

with a future projection of 2.42 mgd for the year 2035. 

Based on a comparison with the well capacities, the water system is currently able to meet the 

average and peak daily water demand exerted by its customers.  The existing wells can produce 

3.32 million gallons per day with the three pumps operating 24 hours per day.  Therefore, the 

water system facilities are currently able to meet the peak day demand.   
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In order to meet the storage requirements, the water system must have the capacity for 

equalization, two hours of fire flow, and emergency storage.  Equalization storage required was 

determined to be approximately 200,000 gallons based on the system capacity of 1,550 gpm 

through the RO system with two wells functioning.  Fire storage was determined to be 180,000 

gallons based on 1,500 gpm for 2 hours.  The emergency storage was determined to be 1.7 

million gallons for 2015 and 2.4 million gallons for 2035 using the maximum daily demand.  The 

maximum daily demand was used for emergency storage because AWSD currently relies on 

three functioning wells meaning that if one or two Wells went down, AWSD would need to rely 

on the emergency storage.   The water system currently has 2 million gallons of storage.  

Therefore, the system does not have adequate storage to meet the estimated current need of 2.1 

million gallons of storage which is projected to grow to 2.8 million gallons by 2035. 

As described in Section 2, the estimated population for the service area for the year 2015 is 

10,328 while it is 14,462 people for the year 2035. 

Existing data from Table 2.6.1.1 was utilized for projected water system demands.  A usage of 

93 gpcd and 132 gpcd were utilized for average and high month daily demands.  A peak daily 

demand was determined to be 167 gpcd utilizing a factor of 1.8 multiplied by the average daily 

demand (Lin, 2001).  The estimated daily demands are shown in Table 2.6.3.1.  The existing 

three wells that are currently in service will be able to meet the expected average daily demands 

and peak demands for 2035.  They will also be able to meet the future projected average daily 

demands for 2035; however, it is important that at least one of the wells not in service be put into 

service to provide a factor of safety.   

TABLE 2.6.3.1. PROJECTED WATER SYSTEM DEMANDS 
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2.7.   Water Rights  

All New Mexico water rights are regulated by the Office of the State Engineer (OSE) and the 

Water Resource Allocation Program (WRAP).  Anthony, NM is located in the Lower Rio 

Grande Underground Water Basin, which is monitored by District 4 of the OSE.  The OSE and 

WRAP are responsible for processing water rights applications, conducting the scientific 

research for making those water rights decisions, maintaining water rights records, monitoring 

water use, and enforcing any conditions of restrictions on water use.  

Future water demands demonstrate that the AWSD will not need to pursue the acquisition of 

more water rights. If AWSD service population were to increase by approximately 52%, it is 

expected that Anthony would not need additional water rights as they are currently utilizing only 

54.1% of their rights. Future water demands exceed the current permitted amount.  The 

acquisition of more water rights would require the AWSD to submit an application to OSE or 

purchase water rights from other sources.  Table 2.7.2.1 shows some water rights projections 

based on cumulative rates of diversion amongst the existing wells per annum. The linear 

projection utilizes the linear trend line produced on Table 2.6.2.1.  The power projection utilizes 

a small exponential increase based on existing data to determine the future pumping demands.  

The final projection method utilizes the average percentage change in pumping volumes from 

year to year to estimate the future demands of the system. Figure 2.7.1 shows the water rights 

projections presented in Table 2.7.1.  
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TABLE 2.7.1. WATER RIGHTS DEMAND PROJECTIONS   
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FIGURE 2.7.1. WATER RIGHTS DEMAND PROJECTIONS 

 

The current amount of water rights owned by AWSD is 2,249.9 acre- ft.  The AWSD pumped 

approximately 1,217.5 acre-ft from four of their seven wells during the year of 2014 showing 

room for growth within their system.  During the year, 2014 the AWSD used 54.1% of their 

allotted volume of water they were allowed to divert.   Table 2.7.2 does not show water rights 

associated with Wells 2, 5, and 7 which are not in use.  This is why the sum of the water rights 

values is not equal to the 2,249.9 acre-feet per year allotted to AWSD.  Documents explaining 

AWSD water rights in more detail can be found in Appendix F.    
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TABLE 2.7.2. EXISTING WATER RIGHTS 

  

2.7.1.  Water Rights History  

On April 13, 1984, Anthony Water Works Inc. (AWW) filed declarations claiming ownership of 

five wells in the Lower Rio Grande Underground Water Basin which were drilled prior to 

declaration of the Lower Rio Grande Underground Water Basin on September 11, 1980 (OSE, 

2001).  The declared quantity of ground water to be appropriated and beneficially used was 

1,750 acre-feet per year (afy).  

On July 18, 1988, AWW filed amended declarations for the five wells (LRG-4793 through LRG-

4793-S-4) where the declared quantity of water to be appropriated was 2,225.9 afy from all wells 

combined with a claimed priority of 1955.  AWSD acquired the wells and water rights of AWW 

and filed changes of ownership for wells LRG-4793 through LRG-4793-S-4, S-7, and S-8 in 

October of 1993. 

AWSD obtained federal funding in 1996 for the construction of new wells.  These wells needed 

to be completed quickly to avoid facing the loss of funding, therefore AWSD drilled replacement 

wells within 100 feet of the existing wells LRG-4793-S-8 and LRG4793-S-2.  As of 2014, 

AWSD has pumped a maximum historic amount of 1,241 afy which is 55.3% of the maximum 

allotted 2,244.9 afy.   

OSE application Nos. LRG-4793-S-8 and LRG-4793-S-2 for permits to change location of wells 

were approved and subject to conditions.  Well 6 (LRG-4793-S-8) may increase diversion from 

100 afy to 800 afy.  Well 3 (LRG-4793-S-2) may increase diversion from 290 afy to 800 afy.  

Total diversion of all wells shall not exceed 2,244.9 afy measured at the wellheads.  Well 6 can 
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divert  up to a maximum of 800 afy provided that the total annual diversion from all of its wells 

combined does not exceed 1,160.55 afy measured at the well heads.  Well 3 has similar 

conditions regarding the 800 afy diversion.  OSE permits should be reviewed and verified before 

any changes to volumes of diversions.  A copy of the 2001 OSE document can be found in 

Appendix F. 
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3.0 NEED FOR PROJECT  

There are areas within the AWSD boundaries which currently do not have service.  The residents 

have been providing their own water through the use of private water wells; however, with the 

drought conditions many of these wells have gone dry leaving the residents without water.  

These residents have asked for the AWSD to expand water service to this area in order for them 

to have a reliable water source.  The Gadsden Independent School District has also requested that 

the AWSD expand their water service to serve both Gadsden High School and the Alta Vista 

Early College High School. 

This Preliminary Engineering Report (PER) identifies necessary water infrastructure 

improvement projects for the Anthony Water and Sanitation District and determines the best 

alternatives for completion of these projects in terms of construction costs, operation costs, and 

future impacts.  This report shall be utilized to attempt to obtain funds for the construction of 

water infrastructure projects in phases.    

The PER and corresponding Environmental Document for water system improvements will 

include the following projects:   

 Expansion of water service to areas currently not served.  These areas include locations 

where property owners are on privately owned water wells which have gone dry due to 

the drought conditions.  This expansion would also begin the infrastructure to cross the 

Rio Grande with the long term goal of interconnecting the La Union system to allow for 

redundancy if an outage occurs in either system.  

 Replacement of existing polyethylene waterlines located in the Enchanted Hills, Mesa 

Addition, and Las Familias Subdivisions.  This older area of Anthony has many leaks and 

the aging infrastructure needs to be replaced to continue to provide reliable service. 

AWSD responded to work orders pertaining to water line leaks totaling 91 leaks in 2013, 

and 106 leaks in 2014 within the system.  The work orders have been included in 

Appendix N. 
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 Construction of an additional storage tank.  The District currently has 2 million gallons of 

storage, however; with the growth of the area and the need for emergency storage, an 

additional 1 million gallon tank is needed. 

 Recommendations for replacement of existing waterlines within the Green Meadows 

Estates, Kaylar and Timbers Addition, and Quintas De Dos Lagos Subdivisions which 

lack capacity for fire flow.     

3.1.   Health, Sanitation, and Security  

Table 3.1.1 shows the results of several tests done on behalf of the AWSD.  Hall Environmental 

Analysis Laboratory (HEAL) conducted most of the tests between February 2014 and March 

2015 with a sampling point of the blended water after the water has passed through the RO 

facility.  General Electric (GE) conducted their test in August of 2014.  Though the tests include 

levels of various other contaminants that are not considered to be above the maximum 

contaminant levels (MCL), Table 3.1.1 only shows the measured arsenic levels for each test 

along with levels of secondary contaminants that were considered to be above the MCL. The 

water quality tests can be found in Appendix G.  
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TABLE 3.1.1. WATER QUALITY TESTS COMPLETED 

  

With the exception of three of the ten tests, the arsenic levels were reported under the MCL of 

0.01 parts per million.  The levels of Iron, Chrloride, and Manganese all were above the MCL 

during one or more tests, however, the most recent test conducted by GE showed levels to be 

below the MCL.   
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3.2.   Aging Infrastructure  

The waterlines within the Enchanted Hills, Mesa Addition, and Las Familias Subdivisions have 

surpassed their design life and are due for replacement.  This older area of Anthony has many 

leaks and the aging infrastructure needs to be replaced to continue to provide reliable and 

efficient service.   

20% of the distribution lines need immediate attention as some of the distribution lines were 

installed in the mid 1950’s.  Waterlines range in material including cast iron, steel, asbestos, and 

poly materials.  AWSD averages one leak per week on those aging lines.  Various lines are 

smaller than what is needed to provide fire flow.  The storage tanks are 21 years old and are 

under-sized for the system due to population growth and an increase in demand.  Wells 1 and 4 

were re-drilled in 2012, wells 3 and 6 are approximately 20 years old, and the remaining wells 

are the original wells constructed in the 1950’s to the 1970’s.  

AWSD maintains approximately 150 fire hydrants and two pressure zones with a minimum of 47 

psi for the upper zone and 85 psi for the lower zone.  AWSD replaces hydrants on a yearly basis 

for leaking valves and faulty hydrant seats. 

3.3.   Reasonable Growth  

Like other parts of Doña Ana County, The city of Anthony is growing, which means more users 

for the AWSD to serve and more water.  Currently the AWSD is not using the maximum amount 

of water that it is allotted. Currently AWSD is only utilizing approximately 54% of their allotted 

water rights.  Utilizing the population projection, AWSD is not expected to need additional water 

rights in the next 20 years.   

Due to drought conditions, many Anthony residents have lost water service due to their private 

property wells going dry.  These property owners have requested water service from the AWSD 

which would require expansion of the system.   
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3.4.   Long Term Community Benefit  

This project will greatly improve the quality of life for the residents that currently do not have 

water service to drought conditions causing their private wells to go dry and depriving those 

residents of reliable water service.  This project will help provide the residents with a safe and 

reliable drinking supply.  The waterline extension could allow for increased reliability to the 

Gadsden Independent School District and could also improve safety by providing adequate water 

for fire protection.  

The waterline expansion could positively impact approximately 350 residents or 90 households 

and could also allow for the future interconnection of the La Union community which will 

further increase the system reliability and the service to not only the AWSD customers but also 

the La Union residents.   

An additional storage tank could provide necessary water storage for excessive peak flow and 

fire demands in conjunction with projected population growth.  Replacement of the existing 

waterlines within the Enchanted Hills, Mesa Addition, and Las Familias Subdivisions could 

provide the residents with a more efficient and reliable water system. 

 

jobrien
Highlight

jobrien
Highlight



 
ANT152-11           4-1 Water Distribution System 
                          Preliminary Engineering Report  
 

4.0 ALTERNATIVES CONSIDERED     

This section evaluates the various alternatives for the proposed waterline extension, additional 

storage tank, and waterline replacement.  Cost estimates and descriptions regarding the proposed 

projects involving the waterline replacement as well as the additional storage tank are presented 

in section six.  

4.1.  Waterline Extension 

4.1.1.   Description  

The AWSD is proposing to expand the water system west across the Rio Grande to accept more 

people into the service area.  These areas include locations where property owners are on 

privately owned water wells which have gone dry due to the drought conditions; this also 

includes the Gadsden Independent School District.  This expansion would continue along NM 

225/Washington Street and provide water service to residents and to Gadsden High School 

before continuing south along NM 28 to provide service to Alta Vista Early College High 

School.  This expansion would also help with the long term goal of interconnecting with the La 

Union System to allow for redundancy if an outage occurs in either system.     

It is recommended as part of each alternative that a 6-inch waterline be installed just west of NM 

478 connecting the existing waterlines on Ohara Road and Willow Avenue.  This waterline 

would be approximately 1,425 feet in length and would provide approximately 50 residential lots 

with another source of water.  Properties within Green Meadow Estates, and Whispering Dove 

subdivisions would benefit from the additional waterline.  These properties would be without 

water if anything were to happen to the existing 4-inch waterline west of NM 478 and north of 

Washington Street.   The proposed waterline would be constructed within EBID Right-of-Way 

parallel to an existing drain.  The waterline would require an EBID Right of Use Permit.  

Compliance with the International Boundary and Water Commission may be required.  There are 

several alignments, river crossing methods, as well as pipe size alternatives.  All of which are to 

be analyzed as part of this report.   

jobrien
Highlight

jobrien
Highlight

jobrien
Highlight



 
ANT152-11           4-2 Water Distribution System 
                          Preliminary Engineering Report  
 

For the waterline extension across the Rio Grande to Gadsden High School and Alta Vista Early 

College High School, 10 alternatives will be presented.  These alternatives include the no-build 

alternative, a combination of three different alignment alternatives and three different river 

crossing methods.   

4.1.2.  No-Build Alternative   

There is an existing 14-inch waterline along O’Hara Road to Dairy Farm Road where there is a 

10-inch waterline.  There is a 6-inch waterline from Dairy Farm Road down Webb Road 

approximately 1,650 feet.  There is an 8-inch waterline from Dairy Farm Road west down 

Washington Street approximately 2,500 feet to the east side of the Rio Grande.  

The no-build alternative would not include any type of new construction to these waterlines.  The 

no-build alternative would be to tell the twelve property owners and the Gadsden Independent 

School District requesting water service that they AWSD cannot provide them water meaning 

they would have to find another source of water to meet their needs.  This alternative provides a 

savings for AWSD by not adding any waterline extensions to the system meaning that no 

maintenance is added to the current work load.  It also provides a savings by not requiring any 

funding for waterline extension projects.  However, the no-build alternative does not meet the 

purpose and needs statement of this PER.  The goal of the waterline extension alternatives as part 

of this PER is to provide service to the twelve property owners, Gadsden High School, and Alta 

Vista Early College High School.  
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4.1.3.  Alignment Alternatives   

Currently there is an existing 14-inch waterline which travels the alignment of O’Hara Road west 

to Dairy Farm Road where it meets an existing 10-inch waterline at a gate valve.  This 10-inch 

waterline has existing services west of Dairy Farm Road at Webb Road as well as Washington 

Street.  The existing 6-inch waterline along Webb Road ends just west of the EBID lateral.  The 

10-inch existing waterline along Dairy Farm Road meets an existing 8-inch waterline just north 

of the intersection with Washington Street.  The existing 8-inch waterline continues west along 

Washington Street with several services tied to it.  The 8-inch PVC waterline ends just before the 

Rio Grande on the north side of Washington Street at Waterfront Road.  The different alignment 

alternatives are primarily for the east side of the Rio Grande, as there are more alignment 

possibilities west of the river to Washington Street.  Once the waterline has crossed over the Rio 

Grande, there is just one path to both Gadsden High school as well as Alta Vista Early College 

High School.  The small loop through the residential area isn’t considered to be a large expense 

and has been added to each alternative west of the river. 
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4.1.3.1. Alternative 1   

The east side of alignment alternative 1 consists of a waterline loop extending from the 

intersection of  O’Hara Road/ Dairy Farm Road west to the river and then along the river levy 

south to Washington Street.  A waterline extension on Webb Road would also be applied.  The 

west side of the river would feature a waterline extension from the intersection of the new loop 

along the river levy and the existing waterline on Washington Street across the river to continue 

on Washington Street to Gadsden High school and then south along NM 28 to Alta Vista Early 

College High School. A small waterline loop would also be provided along Boone Circle to 

provide service to residents within the Boone A J subdivision. Figures 4.1.3.1.1 and 4.1.3.1.2 

show the alternative alignments for the waterline extension.   
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4.1.3.2. Alternative 2  

The east side of alignment alternative 2 consists of a waterline loop extending from the 

intersection of O’Hara Road/Dairy Farm Road west to the river and then south along the levy to 

Webb Road where a connection to the existing waterline on Webb Road would be provided.  The 

west side of the river would feature the same alignment as alternative 1, as this seems to be the 

most direct route to provide service to both Gadsden High School as well as Alta Vista Early 

College High School. Figures 4.1.3.2.1 and 4.1.3.2.2 show Alternative 2.  
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4.1.3.3. Alternative 3  

The east side of alignment alternative 3 consists of a waterline extension from O’Hara Road just 

to the west of the EBID lateral to the east side of the properties adjacent to the river.  The 

waterline would then follow the property line boundary to Webb Road where it would form a 

loop with a waterline extension from Webb Road.  A waterline extension would cross the river at 

Washington Street and continue to Gadsden High School and Alta Vista Early College High 

School similar to the other alignment alternatives. Figure 4.1.3.3.1 and Figure 4.1.3.3.2 show 

Alternative 3.   
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4.1.4.  Crossing Alternatives    

The proposed waterline regardless of alignment alternative will need to cross the Rio Grande.  

There are several alternatives to cross the Rio Grande including directional drilling, a bridge 

crossing, and pipe trenching. Depending on the alternative, a different type of permit or permits 

may be required.    

The International Boundary & Water Commission (IBWC) requires permits to be completed 

through them if a pipeline is to be constructed through or under Rio Grande levees or the Rio 

Grande itself.  The NMDOT requires their approval for any crossings that will use an NMDOT 

bridge.  The Army Corps of Engineers requires permitting through them for trenching within 

waters of the USA. 

4.1.4.1. Directional Drilling    

The technology exists for the waterline to be constructed through trenchless technologies such as 

directional drilling.  With this method, the contractor is capable of boring along a planned path to 

a designated location.  The new pipe is assembled above ground and can be pulled into place 

behind the drill bit.  Directional drilling is convenient as it does not disrupt river flows and is 

done without excavation of an access pit or a trench.  Directional drilling though convenient can 

be costly. Permitting for this type of river crossing would be limited to the International 

Boundary & Water Commission (IBWC) as well as the Elephant Butte Irrigation District 

(EBID). 

4.1.4.2. Bridge Crossing   

A bridge crossing would consist of the waterline crossing over the Rio Grande with the aid of 

some sort of structural support as the pipe is supported by either hangars or a cantilever support 

along the side or beneath the bridge.  Most likely the waterline would need to be ductile iron or 

of similar material with a stronger collapse pressure when compared to C900 PVC pipe or C900 

PVC pipe encased in steel.  An option consisting of C900 or similar material encased in steel 

would be the ideal option as it provides an opportunity for protection from freezing temperatures 



 
ANT152-11           4-14 Water Distribution System 
   Preliminary Engineering Report 
 

through insulation.  The encasement would be approximately six to ten inches larger in diameter 

than the carrier pipe. Permitting for construction utilizing this method would consist of New 

Mexico Department of Transportation (NMDOT) as well as International Boundary & Water 

Commission (IBWC) approval. 

4.1.4.3. Pipe Trenching  

Pipe trenching would consist of laying the new pipe in an open trench.  Ideally, this method 

could be used in the winter when flows within the river are low to nonexistent. Permitting for 

this type of river crossing would be limited to the New Mexico Environment Department 

(NMED), International Boundary & Water Commission (IBWC), Army Corps of Engineers 

(ACOE), as well as the Elephant Butte Irrigation District (EBID). 

4.1.5.   Design Criteria   

Preliminary design criteria utilized for the waterline extension included a fire flow of 1,500 gpm 

from Gadsden Middle School across the river to Gadsden High School as well as Alta Vista 

Early College High School.   School water demand was assumed to be different when compared 

to typical residential and commercial use, as four students most likely would not use as much 

water as a 4 person household.  Therefore an assumed average gpcd usage consistent with multi-

family residential was used.  This value for Las Cruces is estimated at 51 gpcd.   An assumed 

average gpcd usage for schools of 55 gpcd was used. 

Based on an existing enrollment at Gadsden High School of 1,581 students and an assumed staff 

of 75, the average daily demand is 63 gpm resulting in a volume of 91,080 gallons per day.  

Utilizing factors of 1.8 and 4, the maximum daily demand was determined to be 114 gpm while 

the peak hour demand was determined to be 253 gpm.  The population projection did not seem 

appropriate for the school, therefore an assumed occupancy of 2,000 was assumed.  2035 water 

demands were determined to be 76, 138, and 306 gpm for the average daily, maximum daily, and 

peak hourly demands.  
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The Alta Vista Early College High school currently enrolls 134 students with an estimated staff 

of 15.  The existing water demands of the school were estimated to be 6, 10, and 23 for the 

average daily, maximum daily, and peak hourly demands.  A letter from the Gadsden 

Independent School District requesting water service can be found in Appendix O. 

Preliminary design criteria utilized for the waterline extension included a fire flow of 2,000 gpm 

from Gadsden Middle School across the river to Gadsden High School as well as Alta Vista 

Early College High School.  Head loss calculations were performed for various sizes of pipe so 

major and minor head losses would not cause too much pressure loss within the system.  

Calculations are included within Appendix I. 

4.1.6   Environmental Impacts  

The longer the waterline extension is, the more potential for environmental impacts.  Therefore 

the waterline extension utilizing alignment alternative 3 is considered to have the least potential 

for negative environmental impacts. 

4.1.7.   Land Requirements  

Regardless of alternative, most of the project would be constructed within NMDOT or Dona Ana 

County Road right-of-way.  Alternatives 1 and 2 recommend utilizing the levee for the waterline.  

This would result in the use of IBWC land which would require their approval.    

Each alternative requires crossing the Rio Grande. If pipe trenching is to be utilized, the ACOE 

and IBWC would require permitting prior to construction. If the bridge is used for the river 

crossing, NMDOT permitting would be required.  Directional drilling would require the use of 

existing utility easements as well as the possible need for a temporary construction easement.  

Directional drilling would also require coordination with the IBWC. 

Alignment alternative 3 would require easements from approximately 15 property owners at the 

rear of their properties. At one point, AWSD was considering a well in the area and acquired 10-

foot utility easements in this location for six of the properties.  Alignment alternative 3 
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recommends following the path of those existing utility easements with the addition of utility 

easements for 9 more properties which will be put on water service.   

The extensions along Ohara, Webb, and Dairy Farm Roads will all be constructed within the 

existing 40-foot Dona Ana County Road right-of-way. 

4.1.8.   Potential Construction Problems  

Issues of concern include permitting which is discussed in more detail in section six.  We also 

feel that the most likely area to face construction problems could be the river crossing.  

Therefore, care will be taken in design to prevent a negative impact upon the river, bridge, or 

flood control levees. Other possible construction problems include encountering archaeological 

remains, utility line crossings, permitting restrictions, and the need for bore pit construction 

easements.  

The discovery of archaeological remains at a proposed location for any of the waterline 

extensions would be an issue as it would cause an increase in overall cost of the project.  Most 

likely, a different alignment could be utilized for the waterline extension to avoid any 

archaeological remains.  However, if the alignment of the proposed waterline extension could 

not be changed then the State Historic Preservation Office (SHPO) would need to be coordinated 

with immediately.  The New Mexico State Prehistoric and Historic Sites Protection Act of 1989 

would need to be adhered to which would most likely require some clearing and site mitigation 

in cooperation with SHPO.  

Existing utilities are avoided as much as possible through the use of design locates.  However, it 

is possible for the construction locates to pick up a utility line that wasn’t initially located, or for 

excavation to uncover an existing utility line.  In the event of the discovery of a utility line in the 

way of a proposed waterline location, the proposed vertical or horizontal alignment of a 

waterline can be changed to avoid the utility.  This adds cost to the product by requiring 

additional restraints, fittings, concrete, etc.   
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Permitting restrictions may require changes in design such as added distance between a proposed 

waterline and an EBID canal or possibly the Rio Grande which creates an added cost.  Bore pits 

may be required for EBID, roadway and river crossings.  These bore pits will utilize existing 

easements, ROW, or future utility easements.  However, these easements may require additional 

width for the bore pits.  In this event, a construction easement would be required which would 

require coordination with property owners including NMDOT, City of Anthony, Doña Ana 

County, or possibly private property owners.  These things are added costs to the project due to 

coordination time. 

It is impossible to forecast and avoid every issue during construction during the project planning 

period, but we do everything we can to predict potential construction problems by designing the 

best possible alternative for the water system with construction practices in mind.  

4.1.9.   Sustainability Considerations  

PVC pipe is proposed to be the pipe material for the waterline extension except for any jack and 

bore crossings where ductile iron pipe or ductile iron pipe within a steel casing may be utilized.  

PVC is sustainable with a long design life.  The water system is a gravity system without the aid 

of booster pump stations with the exception of the well sites.  The waterline extension is 

proposed to utilize gravity and avoid the use of a booster pump station in order to provide a more 

environmentally friendly, and sustainable system.  

Disinfection byproducts are not expected to be an issue as chlorine is used at the Arsenic 

Removal Facility but removed prior to water passing through the RO membranes.  It is possible 

that stagnant water could be an issue in the waterline extension across the river with, however 

fire hydrants are proposed as part of this project which provides a flushing opportunity for 

AWSD.  AWSD can add hydrant flushing for the proposed hydrants to their maintenance 

schedule to prevent stagnant water within the proposed waterline extensions areas. 
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4.1.10.   Cost Estimates 

 Cost estimates have been prepared for the various waterline extension alternatives.  In general, 

directional drilling techniques were considered to be more expensive than the bridge crossing 

while alignment alternative 3 was determined to be the most cost effective alignment due to less 

waterline.    Costs for trenching are expected to be less if performed in the winter. Detailed 

construction cost estimates for each alternative are included in Appendix K.  Table 4.1.10.1 

shows the construction cost estimates for the waterline extension alternatives.    

Table 4.1.10.2 shows the life cycle cost estimates for the alternatives which assumed a salvage 

value of $0 for each of the alternatives. 

TABLE 4.10.1. WATERLINE EXTENSION COST COMPARISONS  
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TABLE 4.10.2. WATRLINE EXTENSION LIFE CYCLE COST ESTIMATES 

 

  

jobrien
Sticky Note
alignment 3 with bridge crossing estimated cost is 1,180,000. AWSD is building service to Gadsen HS so river crossing is already being constructed. 



 
ANT152-11           4-20 Water Distribution System 
   Preliminary Engineering Report 
 

4.2.  Additional Water Storage Tank  

4.2.1.  Description  

Currently, the system has 2 million gallons of storage with the two existing 1-million gallon 

tanks.  Both tanks are east of Interstate 10 and are considered the north and south tank sites as the 

north tank site is just south of NM 404 east of I-10 while the south tank site is just east of Acosta 

Road on the east side of I-10. Preliminary design calculations described in section 4.2.2 show the 

system currently meets storage requirements as 1.9 million gallons is needed while 2-million 

gallons is available.  However, storage needs projected for 2035 show a need of 2.8 million 

gallons of storage.  Therefore, it is recommended that an additional tank with a volume of 

approximately 1 million gallons be constructed to meet future water system demands.  Four 

separate alternatives are presented in this section including three construction alternatives for the 

additional 1 million gallon storage tank and the no-build alternative. 

4.2.2.  Alternatives  

4.2.2.1. Alternative 1- Additional Storage Tank at North Tank Site   

This alternative suggests the addition of a 1 million gallon tank to meet current and future 

storage demands at the north tank site.  In order to be consistent in terms of pressure within the 

system, it is in the best interest to construct the new tank at the same elevation as the existing 

tank. The north tank is located on a 0.69 acre parcel with parcel ID 17-13636 owned by the 

AWSD.  An additional tank in close proximity to the existing tank would require the acquisition 

of land from private property owners if the tank was to be constructed anywhere north, south, or 

west of the property.  Land to the east of the existing tank is owned by the Bureau of Land 

Management which could be leased.   

Based on existing topography, it appears that the best locations at the north tank site were 

immediately northwest or southwest of the existing tank with the land to the southwest having 

more space to construct a tank at the existing tank’s elevation.  Figure 4.2.2.1.1 shows alternative 

1 with a future 1 million gallon storage tank approximately 80 feet to the southwest of the 
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existing tank which would require purchasing a small piece of an 11.07 acre parcel with parcel 

ID 17-19068 owned by Juan and Jose Nunez..  
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4.2.2.2. Alternative 2- Additional Storage Tank at South Tank Site   

This alternative suggests the addition of a 2 million gallon tank to meet current and future 

storage demands at the south tank site.  In order to be consistent in terms of pressure within the 

system, it is in the best interest to construct the new tank at the same elevation as the existing 

tank. The south tank is located near the southwest corner of a 563.54 acre parcel owned by the 

Bureau of Land Management.  The property for the south tank is currently leased by AWSD 

from the BLM.  An additional tank in close proximity to the existing tank would require the 

current lease with the BLM to be modified to include additional land for the new tank.     

Based on existing topography, it appears that the best location at the south tank site is 

immediately northeast of the existing tank with.  Figure 4.2.2.2.1 shows alternative 2 with a 

future 2 million gallon storage tank approximately 80 feet to the northeast of the existing tank 

which would require modification of the current BLM lease.  
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4.2.2.3. Alternative 3- Removal and Enhancement of Existing Tanks   

This alternative includes the upgrade of one of the 1 million gallon tanks to a 2 million gallon 

tank, while rehabilitating the other existing tank to meet current and future storage demands.  In 

order to be consistent in terms of pressure within the system, it is in the best interest to construct 

the new tank at the same elevation as the existing tank. The 2 million gallon tank is expected to 

be approximately 107 feet in diameter versus the existing 1 million gallon tank which has a 79 

foot diameter.  Though the tank is 28 feet larger in diameter when compared to the existing tank, 

it appears the tank would fit within the existing leased land from BLM if the tank is constructed 

approximately 25 feet west of the existing tank location.   Figure 4.2.2.3.1 shows alternative 3 

with a future 2 million gallon storage tank in place of the existing tank at the south tank site 

which would not require modification of the current BLM lease.  The north tank site did not have 

enough space for the 2 million gallon storage tank.   

This alternative is feasible if construction takes place during winter months when the water 

demands are below average.  Using Table 2.6.1.1, the current average usage is approximately 

74.4 gpcd between November and March.  Using 75 gpcd for emergency storage, and 180,000 

gallons of fire storage; the storage required during construction would be just under 1-million 

gallons meaning the system could function under the construction term while the other 1-million 

gallon tank is being demolished and then reconstructed with more storage capacity. 
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4.2.2.4. Alternative 4- No-Build   

This alternative does not include any improvements to the existing system.  The two 1-million 

gallon tanks would need to be maintained as much as possible to prolong their design life.  This 

alternative creates more of a need to get all Wells up and running to decrease the likelihood of 

emergency storage from being required.  However, the equalization storage will most likely 

become a concern in the future based on population projections showing that the arsenic removal 

facility won’t be able to keep up with future water demands, requiring an additional equalization 

storage.  This alternative poses a risk in the event of an emergency situation within the AWSD 

system such as a Well contamination or failure. 

4.2.3.  Design Criteria   

Preliminary Calculations were based on design criteria for storage based on the principle that a 

system be capable of storing three different parameters.  These parameters include equalization 

storage, fire storage, and emergency storage.  

Equalization storage for 2015 and 2035 was calculated by determining the difference in storage 

between the max day demand based on the population as well as the amount of good quality 

water that the water system could produce.  2015 calculations showed that the system could 

produce more good quality water than was required as part of the maximum day demand 

resulting in 0 equalization storage required.  2035 calculations showed that approximately 

200,000 gallons of equalization storage was required. 

Fire storage was determined by using 1,500 gpm of fire flow for 2 hours.  This resulted in 

180,000 gallons of fire storage.  This volume was utilized in both the 2015 and the 2035 storage 

calculations. 

Emergency storage varies from water system to water system.  The City of Las Cruces utilizes 

half of the average day demand for emergency storage.  However, the City of Las Cruces has 

approximately 40 wells compared to AWSD’s three functioning Wells.  It is much more of an 

issue if Anthony if one of its Wells goes down and isn’t able to produce.  Therefore, it was 
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determined that Anthony should have one maximum day demand of emergency storage.  This 

would be beneficial should any of their Wells have an issue, as the extra storage would provide 

more time to get the Well up and running.  For 2015, the emergency storage was determined to 

be 1.7 million gallons by multiplying 167 gpcd by the current population.  The 2035 emergency 

storage was determined by multiplying 167 gpcd by the estimated 2035 population of 14,462 

which yields 2.4 million gallons. 

4.2.4. Environmental Impacts   

Each alternative proposes that the storage tank be constructed at the same elevation as the 

existing tanks, in order to create enough pressure within the system to avoid the use of booster 

pump stations.  A gravity system is considered to be more environmentally friendly, as energy 

consumption is reduced.  

In terms of site development, the addition of developed land to the existing tank sites will alter 

historical drainage patterns creating increased erosion.  The site would need to be developed to 

minimize erosion and allow historical drainage volumes and flow rates to remain constant.  

4.2.5. Land Requirements   

Regardless of alternative, existing tank sites will be utilized as much as possible.  Alternative 1 

requires AWSD to purchase a portion of an 11.07 acre parcel from Juan and Jose Nunez as the 

existing north tank is located on a 0.69 acre parcel and does not have enough land for an 

additional tank.   Alternative 2 requires that the current BLM lease be modified to include 

additional land for construction of the 2 million gallon tank 80 feet to the northeast of the 

existing tank.  Alternative 3 may not require any additional land to be acquired, as the 3 million 

gallon tank in place of the existing south tank, could be constructed to fit within the BLM 

easement limits.  



 
ANT152-11           4-29 Water Distribution System 
   Preliminary Engineering Report 
 

 4.2.6. Potential Construction Problems  

Issues of concern include permitting which is discussed in more detail in section six. Other 

possible construction problems include encountering archaeological remains, and utility line 

crossings  

The discovery of archaeological remains at a proposed tank would be an issue as it would cause 

an increase in overall cost of the project.  A different location could be looked into for tank 

construction but that would be unlikely.  The State Historic Preservation Office (SHPO) would 

need to be coordinated with immediately.  The New Mexico State Prehistoric and Historic Sites 

Protection Act of 1989 would need to be adhered to which would most likely require some 

clearing and site mitigation in cooperation with SHPO.  

Existing utilities are avoided as much as possible through the use of design locates.  However, it 

is possible for the construction locates to pick up a utility line that wasn’t initially located, or for 

excavation to uncover an existing utility line.  In the event of the discovery of a utility line in the 

way of a proposed tank location, the existing utility line may need to be relocated.  This would 

require the coordination with the utility company as well as the added cost to the contractor for 

labor and materials.    

It is impossible to forecast and avoid every issue during construction during the project planning 

period, but we do everything we can to predict potential construction problems by designing the 

best possible alternative for the water system with construction practices in mind. 

4.2.7. Sustainability Considerations   

The proposed alternatives all utilize gravity flow which is more sustainable in terms of energy 

consumption and maintenance costs when compared to the use of booster pumps stations.  These 

proposed tanks can also be constructed utilizing materials and construction practices to exceed a 

20 year design life as it is possible to achieve a design life exceeding 50 years. 
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4.2.8. Cost Estimation    

Table 4.2.8.1 shows the estimated construction costs for the 4 separate alternatives while Table 

4.2.8.2 shows the estimated life-cycle cost analyses.  The life cycle cost analysis assumed a 

salvage value of $0 for the improvements.  The life cycle cost analysis also assumed similar 

maintenance activities for the two or three tanks within the system depending on the alternative. 

TABLE 4.2.8.1. TANK ESTIMATED CONSTRUCTION COSTS 
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TABLE 4.2.8.2. TANK ESTIMATED CONSTRUCTION COSTS 
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4.3. Waterline Replacement   

4.3.1.  Description  

Currently, the Enchanted Hills, Mesa Addition, and Las Familias Subdivisions is experiencing 

many leaks and unreliable water service due to poor water infrastructure.  The existing 

polyethylene waterlines are older and need to be replaced in order to provide reliable water 

service.  Table 4.3.1.1 shows the existing lengths and sizes of waterlines within the Enchanted 

Hills, Mesa Addition, and Las Familias Subdivisions while Figure 4.3.1.1 shows the locations of 

the existing waterlines.  

TABLE 4.3.1.1. EXISTING WATERLINES 

 

 

 

 

jobrien
Highlight



LA
ST M

O
D

IFIED
: D

ec 21, 2015 - 2:33pm
    B

Y
 U

SER
: jruybalid

D
W

G
. LO

C
A

TIO
N

: I:\A
N

TH
O

N
Y

\A
N

T152-11-W
ater PER

\D
W

G
\

D
W

G
. N

A
M

E:  A
N

T152-W
TR

M
O

D
L.dw

g

WATER DISTRIBUTION SYSTEM PRELIMINARY ENGINEERING REPORT

EXISTING WATERLINES AND AVAILABLE FIRE FLOW
FIGURE 4.3.1.1
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4.3.2.  Alternatives  

4.3.2.1. Alternative 1- No-Build    

The No Build alternative is simply that, no build.  For this alternative, all lines would not be 

replaced and would instead be maintained as AWSD is doing currently. 

4.3.2.2. Alternative 2- 4” Waterline    

This alternative includes the replacement of all waterlines within the Enchanted Hills, Mesa 

Addition, and Las Familias Subdivisions with new 4” C-900 PVC waterline.  This would be an 

increase in pipe diameter for all of the 2 and 3-inch waterlines, but would be a decrease in 

capacity for any of the 6 and 8-inch waterlines. All 2-inch waterlines in the alleys would be 

abandoned in placed and capped.  Connections to the new waterlines would be installed for each 

residential property which currently utilizes a connection to the rear of the property.  If 4-inch 

waterlines are to be installed, existing fire hydrants may need to be replaced. Figure 4.3.2.2.1 

shows the plan view for alternative 2.  
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4.3.2.3. Alternative 3- 6” Waterline   

 This alternative includes the replacement of all waterlines within the Enchanted Hills, Mesa 

Addition, and Las Familias Subdivisions with new 6” C-900 PVC waterline. This would be an 

upgrade to all waterlines by adding capacity except for 6-inch waterlines where the capacity 

would not change, but quality would.  The 8-inch waterline along San Andres Street would be 

decreased in size to a 6-inch waterline.  Connections to the new waterlines would be installed for 

each residential property which currently utilizes a connection to the rear of the property.  Figure 

4.3.2.3.1 shows the plan view for alternative 3.  
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4.3.2.3. Alternative 4- 2”, 6” and 8” Waterline 

This alternative includes removal and replacement of all of the waterlines within the Enchanted 

Hills, Mesa Addition, and Las Familias Subdivisions with the only changes in size being the 

upgrade of any 3 or 4-inch waterlines to 6-inch.  C-900 waterline would be used for each 

replacement. Figure 4.3.2.4.1 shows the plan view for alternative 4.  
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4.3.2.3. Alternative 5- 6” and 8” Waterline 

This alternative includes removal and replacement of all of the waterlines within the Enchanted 

Hills, Mesa Addition, and Las Familias Subdivisions without any decrease in pipe size.  6-inch 

waterline would be utilized for all areas with 6-inch or smaller diameter waterlines.  The 

waterline along San Andres Street would be replaced with an 8-inch waterline in order to keep 

capacity the same.  C-900 waterline would be used for each replacement. Connections to the new 

waterlines would be installed for each residential property which currently utilizes a connection 

to the rear of the property. Figure 4.3.2.5.1 shows the plan view for alternative 5.  
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4.3.3.  Design Criteria   

Table 4.3.3.1 shows capacities for waterline sizes utilizing C-900 PVC DR 25 waterline for 

velocities of 5, 7 and 10 ft/s.  Flow rates are shown in gallons per minute (GPM).  This table 

shows the capacity of the different waterline sizes at the various velocities.  Fire flow demand is 

typically higher than the peak hour or maximum day demand flows. 

TABLE 4.3.3.1. WATERLINE CAPACITES  

 

4.3.4. Environmental Impacts   

Negative environmental impacts are not expected as additional impervious area is not planned to 

be created.  If the waterline to be replaced is beneath an existing roadway, the pavement section 

will be removed and replaced.   

4.3.5. Land Requirements   

Regardless of alternative, existing utility easements will be utilized.  The existing 2-inch 

waterlines are generally within approximately 10-foot un-paved alleyways which would be 

utilized for replacement of the 2-inch waterlines.  Properties within the Enchanted Hills 

Subdivision, Mesa Addition contain 5-foot Easements to the rear of the properties which make 

up the 10-foot alleyways.  Waterlines larger than 2-inches in diameter are generally within the 

roadways which would require pavement removal and replacement 
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 4.3.6. Potential Construction Problems  

Issues of concern include permitting which is discussed in more detail in section six.  Other 

possible construction problems include encountering archaeological remains, utility line 

crossings, permitting restrictions, and the need for bore pit construction easements.  

The discovery of archaeological remains at a proposed location for any of the waterline 

extensions would be an issue as it would cause an increase in overall cost of the project.  Most 

likely, a different alignment could be utilized for the waterline extension to avoid any 

archaeological remains.  However, if the alignment of the proposed waterline extension could 

not be changed then the State Historic Preservation Office (SHPO) would need to be coordinated 

with immediately.  The New Mexico State Prehistoric and Historic Sites Protection Act of 1989 

would need to be adhered to which would most likely require some clearing and site mitigation 

in cooperation with SHPO.  

Existing utilities are avoided as much as possible through the use of design locates.  However, it 

is possible for the construction locates to pick up a utility line that wasn’t initially located, or for 

excavation to uncover an existing utility line.  In the event of the discovery of a utility line in the 

way of a proposed waterline location, the proposed vertical or horizontal alignment of a 

waterline can be changed to avoid the utility.  This adds cost to the product by requiring 

additional restraints, fittings, concrete, etc.   

Permitting restrictions may require changes in design such as added distance between a proposed 

waterline and an EBID canal which creates an added cost.  Bore pits may be required for EBID, 

roadway and river crossings.  These bore pits will utilize existing easements, ROW, or future 

utility easements.  However, these easements may require additional width for the bore pits.  In 

this event, a construction easement would be required which would require coordination with 

property owners including NMDOT, City of Anthony, Doña Ana County, or possibly private 

property owners.  These things are added costs to the project due to coordination time. 
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It is impossible to forecast and avoid every issue during construction during the project planning 

period, but we do everything we can to predict potential construction problems by designing the 

best possible alternative for the water system with construction practices in mind. 

4.3.7. Sustainability Considerations   

PVC pipe is proposed to be the pipe material for the waterline replacement.  PVC is sustainable 

with a long design life.  The water system is a gravity system without the aid of lift stations or 

booster pump stations with the exception of the well sites.  The waterline extension is proposed 

to utilize gravity and avoid the use of a lift station in order to provide a more environmentally 

friendly, and sustainable system. 

4.3.8. Cost Estimation    

Table 4.3.8.1 shows the estimated construction cost estimates for the various alternatives.  Table 

4.3.8.2 shows the life cycle cost estimates for the various alternatives.  Anticipated annual salary 

calculated as part of the life cycle cost analyses take into account the maintenance for valves, 

hydrants, as well as annual salary.  Design costs are estimated based on ASCE design fee curves 

which predict 8% to 9% of the estimated construction costs. 

TABLE 4.3.8.1. WATERLINE REPLACEMENT COST ESTIMATIONS   
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TABLE 4.3.8.2. WATERLINE REPLACEMENT 20-YR LIFE CYCLE COST ESTIMATES 
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5.0 SELECTION OF AN ALTERNATIVE   

  
5.1.  Waterline Extension 

5.1.1. Decision Matrix 

A decision matrix was developed to determine the best alternative for the AWSD waterline 

extension to provide service to residents in need as well as Gadsden High School and Alta Vista 

Early College High School. Each alternative was rated on 3 different categories including cost, 

land acquisition, permitting, and the number of customers served. More of an emphasis is placed 

on the number of customers served which is the main goal of this project. There were a total of 

nine different alternatives based on the different alignments east of the Rio Grande as well as the 

type of river crossing.    

5.1.1.1. Cost  

It was determined that the most expensive alignment would be alignment 1 as it featured the 

longest length of waterline.  The most expensive bridge crossing was determined to be the 

directional drill technique. The alternative with the lowest cost would receive the highest point 

value. The costs include the life cycle cost analyses performed for each alternative. 

5.1.2.1. Ease of Permitting 

The permitting agency for the waterline extension adjacent or within an existing levee Right of 

Way would be the IBWC.  The IBWC and the NMDOT would be the permitting agencies for the 

river crossing depending on if the bridge would be utilized or not.  The IBWC is very stringent 

when it comes to a waterline being built across, or adjacent to the river levees.  They also have 

various regulations regarding trenching or directional drilling.  Trenching within Waters of the 

USA would require an ACOE 404 permit which is expected to be costly and time consuming.  

The NMDOT prefers not to use bridge crossings involving waterlines.  The NMED requires a 

Federal Dredge and Fill Permit (CWA 404) for trenching within the river. Therefore, it was 
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determined that utilizing direction drilling techniques to cross the river would be the best in 

terms of permitting.  

5.1.3.1. Customers Served  

Two schools along with twelve residential properties have requested water service.  The number 

of customers served is the largest if alignment alternative 1 is used. Alignment 1 includes all of 

the properties which requested service while alignment alternatives 2 and 3 miss three of the 

residential properties.    

TABLE 5.1.1.  DECISION MATRIX – WATERLINE EXTENSION 

 

The decision matrix shows the best alternative would be to utilize alignment alternative 3 and 

cross river utilizing the directional drilling techniques to install the waterline under the river and 

levees without obstructing river flows.  The decision matrix shows that any one of the 

alternatives utilizing alignment 3 are considered to be much better than any of the other 

alignment alternatives due to permitting issues.  Directional drilling is determined to be the most 

expensive river crossing technique but is expected to save money in terms of permitting issues. 

5.1.2.   Life Cycle Cost Analysis   

A life cycle analysis is defined in the white house circular A-94 as the overall estimated cost for 

a particular alternative over the design life including direct and indirect initial costs plus any 
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periodic or continuing costs of operation and maintenance. Using the estimated capital and 

annual O&M costs, a life cycle cost analysis was performed for each alternative.  The life cycle 

present worth value for each alternative is determined by relating the estimated expenditures 

(present and future) in present dollars. 

A life cycle cost analysis was determined based on maintenance of valves, hydrants, and the time 

for a water operator level I to perform the tasks associated with maintenance.  The valve and 

hydrant maintenance costs were calculated by dividing the replacement costs by the design life 

of 20 years.    The salary was determined by using a $20/hr salary and multiplying it by 1 hour a 

day for a year.  The real discount rate of 1.2% was applied over 20 years for the annual O&M 

Costs.  A salvage value of $0 was assumed for the improvements.  The design costs were 

calculated based on ASCE design curves which suggested between 7% and 11% based on 

estimated construction costs.  The no-build alternative doesn’t include any maintenance costs 

because maintenance activities are not increased as part of the no-build alternative. 

TABLE 5.1.2.1. WATERLINE EXTENSION LIFE CYCLE COST ANALYSIS 
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5.1.3.   Non-Monetary Factors  

5.1.3.1. Permitting and Approval  

The permitting authorities for the various alternatives would consist of the NMDOT, IBWC, and 

EBID.  Each permitting authority would be affected differently based on the different alignment 

and river crossing alternatives.  This section presents requirements pertaining to permitting for 

the river crossing.  Section six includes information regarding additional permitting agencies. 

5.1.3.1.1. International Boundary & Water Commission 

A license or permit is required from the USIBWC (United States International Boundary & 

Water Commission) for any proposed activities crossing or encroaching upon the floodplains of 

IBWC flood control projects and right-of-way.  The IBWC will review the project based on the 

US Section Directive Volume IV Chapter 315 Dated July 27, 2000.  This document provides 

guidance pertaining to construction within the limits of IBWC floodways.  There are several 

takeaways from the document which are provided below (IBWC, 2000):    

� Small Diameter pipes (2”- 8”) shall be placed a minimum of two feet below the levee 

road surface and side slopes. 

� Small diameter pipes must be properly designed and constructed to prevent flotation, 

scouring or erosion of the embankment slopes from leakage or currents.  

� Levee integrity is to be maintained with any pipeline crossing.  

� Pipeline installations shall not parallel the levees on either the channel or land side of the 

levees (this avoids utility corridors).  Pipelines are allowed only to cross perpendicular to 

channels, rivers or US IBWC right-of-way and levees.  

� The pipe itself and joints must be water tight to prevent leakage at levee and river 

crossings.  

� Directional drilling through levees is strictly prohibited.  The installation of pipes 10 

inches in diameter or larger through levees shall be performed using the open cut method. 

� Pipes crossing beneath levees shall be constructed with open excavation methods. 
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� Directional crossings under levees have the least environmental impact to any alternate 

method and offer maximum depth of cover.  

� Pipes constructed with directional drilling methods should proceed only after a 

comprehensive evaluation of the following:  comprehensive understanding of the 

subsurface soil and groundwater conditions to a minimum depth of 20 feet below the 

lowest pipe elevation, locations of the pipe penetration entry and exit, drilling procedure, 

allowable uplift pressures, on-site quality control and quality assurance monitoring 

during drilling operation, grouting of the pipe annulus, backfilling of any excavated 

areas, and repair of the construction-staging areas.   

� Installation of pipes in existing levees by tunneling or jacking is strictly prohibited.   

� All pipes allowed to penetrate the embankment or foundation of a levee must be provided 

with devices to assure positive closure. 

� Work requiring the open cut method shall be scheduled during the non-flood seasons 

corresponding to November 1st through May 31st.  

� No constrictions or diversions are allowed between June 1st and October 31st. 

� The pipeline shall be constructed in a straight alignment for a minimum distance of 15 

feet beyond the landside of the levee toe. 

� Pipes crossing over the Rio Grande shall require a Department of Transportation permit 

(US Coast Guard). 

5.1.3.1.2. New Mexico Department of Transportation  

The Washington Street or NM Highway 225 Bridge over the Rio Grande is an NMDOT 

managed roadway.  Therefore, if a waterline were to be installed utilizing the bridge, NMDOT 

permit would be needed.  Placing a waterline on a bridge would also require approval from the 

NMDOT Bridge Section and District 1 Maintenance.   
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5.2.  Additional Storage Tank  

5.2.1. Decision Matrix 

A decision matrix was developed to determine the best alternative for the AWSD additional 

storage tank to provide the water system with adequate capacity for current and future demand. 

Each alternative was rated on 5 different categories including cost, land acquisition, and 

aesthetics.  There were a total of 4 different alternatives.    

5.2.1.1. Cost  

It was determined that the most expensive alternative would be alternative 3 as it includes the 

construction of a 2 million gallon storage tank.  The least expensive construction alternative was 

determined to be alternative 2 which included a 1 million gallon storage tank at the south tank 

site. The alternative with the lowest cost would receive the highest point value. The costs take 

into account the life-cycle cost analysis. 

5.2.2.2. Land Acquisition 

Alternative 3 is the best option in terms of land acquisition as it doesn’t require any additional 

land.  Alternative 1 is the worst option in terms of land acquisition as it requires the AWSD to 

purchase 1 to 2 acres from a private property owner.  The alternative that receives the highest 

point value has the least amount of land acquisition required. 

5.2.3.1. Aesthetics  

Alternative 3 is considered to be more aesthetically pleasing as the future outcome of alternative 

3 includes two tanks instead of three.  The other two alternatives receive their point value based 

on placement of the tanks in terms of public perception.  The alternative considered to be the 

most aesthetically pleasing receives the highest point value.   
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5.2.4.1. Future Storage Capacity  

This section evaluates the alternative’s storage capacity.  The alternatives recommending the 

construction of an additional storage tank received points while the no-build alternative did not. 

This category received double the weight of the other categories as this category evaluated the 

alternative’s ability to meet the purpose and need. 

5.2.5.1. Constructability  

This category takes into account the difficulty for construction.  Alternative 3 requires the water 

distribution system to be without a tank during the duration of construction.  Alternative 3 

requires winter construction as well as an expedited schedule.  

TABLE 5.2.1.  DECISION MATRIX – ADDITIONAL STORAGE TANK  

 

The decision matrix shows the best alternative would be alternative 2.  Alternative 2 is the least 

expensive construction option which requires modification of the BLM land lease to place a tank 

north east of the existing tank at the south tank site.  Alternative 1 received the lowest point 

value due to the land acquisition difficulties, requiring the AWSD to purchase land.  Alternative 

3 doesn’t require any additional land and is considered to be the most aesthetically pleasing, yet 

it is the most expensive alternative.  The no-build alternative does not meet the purpose and need 

of this project. 
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5.2.2.   Life Cycle Cost Analysis   

A life cycle analysis is defined in the white house circular A-94 as the overall estimated cost for 

a particular alternative over the design life including direct and indirect initial costs plus any 

periodic or continuing costs of operation and maintenance. Using the estimated capital and 

annual O&M costs, a life cycle cost analysis was performed for each alternative.  The life cycle 

present worth value for each alternative is determined by relating the estimated expenditures 

(present and future) in present dollars. 

A life cycle cost analysis was determined based on maintenance of interior and exterior coating, 

painting, cathodic protection and the time for a water operator level I to perform the tasks 

associated with maintenance.  The coating, painting, and cathodic protection maintenance costs 

were calculated by dividing the replacement costs by the design life of 20 years.    The salary 

was determined by using a $20/hr salary and multiplying it by 1 hour a day for a year.  The real 

discount rate of 1.2% was applied over 20 years for the annual O&M Costs.  A salvage value of 

$0 was assumed for the improvements.  The design costs were calculated based on ASCE design 

curves which suggested between 7% and 11% based on estimated construction costs.  

Maintenance costs include the costs associated with maintenance to the existing and proposed 

tanks. 

TABLE 5.2.2.1. ADDITIONAL STORAGE TANK LIFE CYCLE COST ANALYSIS 
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5.3.  Waterline Replacement  

5.3.1. Decision Matrix 

A decision matrix was developed to determine the best alternative for waterline replacement 

within the Enchanted Hills, Mesa Addition, and Las Familias Subdivisions. Each alternative was 

rated on 3 different categories rated equally including cost, capacity, design life, and fire flow.  

There were a total of 5 different alternatives.    

5.3.1.1. Cost  

It was determined that the most expensive alternative would be alternative 5 which includes 

replacement of each waterline with a new 6-inch waterline with the exception of San Andres 

which would include an 8-inch waterline.  The least expensive alternative was determined to be 

alternative 1 which does not include any improvements to the existing system. The alternative 

with the lowest cost would receive the highest point value.  

5.3.2.1. Capacity 

Alternative 5 is the best option in terms of capacity as every waterline is increased in capacity 

with the exception of the waterlines along San Andres, Gorman, Ramsey, and Donaldson which 

would utilize the existing pipe size.  Alternative 2 is the worst option in terms of capacity as it 

would decrease the capacity of the 6-inch and 8-inch waterlines while improving the capacity of 

the 2-inch waterlines.  The alternative that receives the highest point value has the largest 

increase in capacity to the system.  Table 5.3.2.1.1 shows capacities for different sizes of 

waterline based on diameter and velocity.   
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TABLE 5.3.2.1.1. WATERLINE CAPACITIES  

 

5.3.3.1. Design Life and Maintenance 

Alternatives 2 through 5 are expected to have a minimum design life of 20 years, while 

alternative 1 requires constant maintenance from year to year.   The alternative with the longest 

design life and least maintenance receives the highest point value.  

5.3.4.1. Fire Flow 

Fire flow was determined to be approximately 1100 gpm (Chin, 2006) for family dwellings.  

This value was used to compare with table 5.3.2.1.1 to determine which diameter of pipe would 

be capable of conveying 1100 gpm of flow.  Alternatives utilizing the most waterline 6 inches or 

larger in diameter, receives the highest point value.   
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TABLE 5.3.1.1.  DECISION MATRIX – WATERLINE REPLACEMENT 

 

The decision matrix shows the best alternative would be alternative 5.  Alternative 5 is the most 

expensive option, yet it has the most capacity for fire flow and future growth.  Alternative 1 

received the lowest point value due the design life and continuing maintenance issues.  

Alternative 2 is inexpensive and provides an increase in capacity to some of the existing 

waterlines, yet it proposes a decrease in capacity in some areas and doesn’t have the capacity for 

fire flow.  

5.3.2.   Life Cycle Cost Analysis  

A life cycle analysis is defined in the white house circular A-94 as the overall estimated cost for 

a particular alternative over the design life including direct and indirect initial costs plus any 

periodic or continuing costs of operation and maintenance. Using the estimated capital and 

annual O&M costs, a life cycle cost analysis was performed for each alternative.  The life cycle 

present worth value for each alternative is determined by relating the estimated expenditures 

(present and future) in present dollars. 

A life cycle cost analysis was determined based on maintenance of valves, hydrants, and the time 

for a water operator level I to perform the tasks associated with maintenance.  The valve and 

hydrant maintenance costs were calculated by dividing the replacement costs by the design life 

of 20 years.    The salary was determined by using a $20/hr salary and multiplying it by 1 hour a 

day for a year.  The real discount rate of 1.2% was applied over 20 years for the annual O&M 

Costs.  A salvage value of $0 was assumed for the improvements.  The design costs were 

calculated based on ASCE design curves which suggested between 7% and 11% based on 
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estimated construction costs.  The no-build alternative doesn’t include any maintenance costs 

because maintenance activities are not increased as part of the no-build alternative. Table 5.3.2.1 

shows a life cycle cost analysis for the waterline replacement.   

TABLE 5.3.2.1. ADDITIONAL STORAGE TANK LIFE CYCLE COST ANALYSIS 
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6.0 PROPOSED PROJECT (RECOMMENDED ALTERNATIVE)   

The proposed project for the waterline extension would be to utilize alignment alternative 3 and 

cross the river utilizing directional drilling methods.  This alignment would allow for nine 

properties near the river in addition to Gadsden High School and Alta Vista Early College High 

School to be put on the AWSD water system as their water wells have gone dry.  The extension 

would form a loop between O’hara and Webb Roads utilizing existing utility easements for a 

portion of the extension.  Utility easements would need to be obtained from 8 property owners.  

The extension west along Washington Street across the river would provide service to both 

Gadsden High School and Alta Vista Early College High School.    

The proposed project for the additional storage tank would be to utilize alternative 2 by 

constructing a 1-million gallon storage tank in close proximity to the existing South 1-million 

gallon storage tank.  This alternative doesn’t require any additional land acquisition other than 

the modification of the current BLM lease.  The additional storage would give AWSD the 

storage they need to meet current demands as well as future demands. Currently, the system has 

2 million gallons of storage but is projected to need 2.8 million gallons of storage by 2035 in 

order to provide equalization, fire flow, and emergency storage. 

It is recommended that the older waterlines within the Enchanted Hills Subdivision 2, Mesa 

Addition 1, and Las Familias Subdivisions be replaced to prevent loss of pressure and provide 

for a more reliable water system. The proposed project for the waterline replacement would be to 

utilize alternative 5. Alternative 5 provides the residential neighborhood with an increase in 

capacity within the system, capable of sustaining fire flow.  Approximately 5,000 feet of 2-inch 

waterline, 1,250 feet of 3-inch waterline, and 1,600 feet of 4-inch waterline would be replaced 

with 6-inch waterline.  Existing 6-inch and 8-inch waterline within the residential area would be 

replaced with new waterline of the same diameter.  Fire hydrants and gate valves would be added 

to the water system within the area to provide fire protection as well as give AWSD the 

opportunity to shut off water and isolate waterlines within the area should they need to. Each 

waterline replacement would utilize C-900 PVC pipe which provides for less head losses and a 

chemically inert material capable of lasting beyond its 20 year design life. 
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6.1.   Preliminary Project Design  

 6.1.1.  Waterline Extension 

The preliminary design of the waterline extension has been shown previously with a waterline 

extension west down O’Hara Rd. to the back of the Singh Sammy Holguin Jr property where a 

utility easement would need to be obtained on approximately 8 properties and an existing 15-foot 

utility easement on the properties of Mr and Mrs. Fresquez, Mr. and Mrs. Burr, Mr. Lechuga, 

Mr. and Mrs. Martinez, Mr. and Mrs. Vera, Mr. and Mrs. Alvidrez, and Dario Hernandez would 

be utilized to loop the waterline extension with an extension on Webb Road.  Figures 6.1.1.1 and 

6.1.1.2. show the existing utility easements through the private properties in close proximity to 

Webb Road.  
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Water modeling has been completed for the recommended alternative to verify headlosses within 

the system.  This water model showed that AWSD cannot provide fire flow to Gadsden High 

School and the Alta Vista Early College High School.  The Gadsden Independent School District 

will need to find a way to provide fire flow, possibly using their existing system in conjunction 

with the proposed improvements.  Despite not being able to provide fire flow to the two schools, 

the waterline extension across the river would allow for an alternative source to the schools.  

Figures 6.1.1.3 and 6.1.1.4 show the recommended waterline extension layout along with the 

results of the water modeling completed for the proposed waterline extension at minimum 20 psi 

residual pressure.   

The headlosses due to the long stretch of 10-inch waterline on Dairy Farm Road prevent 1,500 

gpm of fire flow from being available at the school.  The model shows the results utilizing a 12-

inch waterline across the river.  Though a 14 or 16-inch waterline would aid in the reduction of 

headlosses across the river, 1,500 gpm is not available prior to crossing the river. 

Water modeling will also need to be utilized at the time of design to determine the best 

alternative for the size of the waterline.  At this time a 12-inch waterline is utilized in cost 

estimation.   The waterline will be extended across the river at Washington Street utilizing 

directional drill methods.  This will require coordination with both the EBID as well as the 

IBWC.    
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6.1.2.  Additional Water Tank    

Instead of acquiring more land, we feel that it would be easiest to construct a new tank adjacent 

to an existing tank and modify the BLM lease agreement to extend the property boundaries to fit 

a new tank on the property.  The south tank site is better suited for this type of project when 

compared to the north tank well site as the north tank site would require the acquisition of land 

from a private property owner.  

We recommend constructing the 1 million gallon tank at the south well site to the north east of 

the existing tank.  In order to match existing head requirements, this tank would be constructed at 

the same elevation and match the height of the existing tank.  Since the new tank will have the 

same capacity of the existing tank, the new tank will have a similar diameter.  The new tank is 

estimated to have a diameter of at least 78 feet with a height of at least 28 feet.  Figure 6.1.2.1 

shows a preliminary site plan for the construction of a new 1 million gallon storage tank.     
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6.1.3.  Waterline Replacement  

AWSD personnel have dealt with many issues with the current water infrastructure within the 

Enchanted Hills, Mesa Addition, and Las Familias Subdivisions.  This includes waterlines along 

Donaldson Avenue, Timbers, Davis, Gorman, Ramsey, Archer, Marquez, and San Andres 

Streets.  Each one of these waterlines is believed to be in poor condition where replacement 

would eliminate maintenance costs and provide the AWSD residents with a much more reliable 

water system.    Alternative 5 was selected, though most expensive, provides the most capacity 

including the capability of fire flow which is crucial within the residential area.  Figure 6.1.3.1 

shows the results of the available fire flows at minimum 20 psi residual pressure along with the 

recommended waterline replacement locations. .   
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6.1.4.  Waterline Replacement for Fire Flow  

AWSD personnel have many concerns pertaining to the water infrastructure within the Green 

Meadows Estates, Kalar, Timbers, and Quintas de Los Lagos Subdivisions.  Each one of these 

residential areas contains 2-inch waterlines which do not have the capacity for fire flow.  It is 

recommended that these waterlines be replaced with 6-inch waterlines to provide AWSD 

customers with safety in the event of a fire.  Water modeling has been completed for these areas 

to show the effects the proposed waterline replacements would have on the existing system 

within the area.  Figures 6.1.4.1 through 6.1.4.8 show the various locations with existing versus 

proposed fire flows at minimum 20 psi residual pressure. 

 Figures 6.1.4.1 and Figure 6.1.4.2 show the existing waterlines and recommended waterline 

replacement for the Kalar and Timbers residential areas.  Figures 6.1.4.3 and Figure 6.1.4.4 show 

the existing waterlines and recommended waterline replacement for the Quintas De Los Lagos 

residential area.  Figures 6.1.4.5 and Figure 6.1.4.6 show the existing waterlines and 

recommended waterline replacement for Anthony Drive. Figures 6.1.4.7 and Figure 6.1.4.8 show 

the existing waterlines and recommended waterline replacement for the Green Meadows Estates 

residential areas.  
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PROPOSED WATERLINES WITHIN THE ANTHONY DRIVE RESIDENTIAL AREA
FIGURE 6.1.4.6
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EXISTING WATERLINES WITHIN THE GREEN MEADOW ESTATES RESIDENTIAL AREA
FIGURE 6.1.4.7
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6.2.   Project Schedule  

 Currently, the AWSD has approximately $900,000 for water infrastructure projects through 

colonias and capital outlay funding.  These projects are recommended to be completed through 

phasing as funding becomes available.  Table 6.2.1 shows a preliminary estimate of the design 

and construction schedule for the projects discussed.  

TABLE 6.2.1. PRELIMINARY PROJECT SCHEDULES  

 

6.3.   Permit Requirements   

The permitting authorities for the various alternatives would consist of the NMDOT, IBWC, and 

EBID.  Each permitting authority would be affected differently based on the different alignment 

and river crossing alternatives.   



 

ANT152-11            6-21 Water Distribution System  

   Preliminary Engineering Report           

 

6.3.1.  International Boundary & Water Commission 

A license or permit is required from the USIBWC (United States International Boundary & 

Water Commission) for any proposed activities crossing or encroaching upon the floodplains of 

IBWC flood control projects and right-of-way.  The IBWC will review the project based on the 

US Section Directive Volume IV Chapter 315 Dated July 27, 2000.  This document provides 

guidance pertaining to construction within the limits of IBWC floodways.  There are several 

takeaways from the document which are provided below (IBWC, 2000):    

 Small Diameter pipes (2”- 8”) shall be placed a minimum of two feet below the levee 

road surface and side slopes. 

 Small diameter pipes must be properly designed and constructed to prevent flotation, 

scouring or erosion of the embankment slopes from leakage or currents.  

 Levee integrity is to be maintained with any pipeline crossing.  

 Pipeline installations shall not parallel the levees on either the channel or land side of the 

levees (this avoids utility corridors).  Pipelines are allowed only to cross perpendicular to 

channels, rivers or US IBWC right-of-way and levees.  

 The pipe itself and joints must be water tight to prevent leakage at levee and river 

crossings.  

 Directional drilling through levees is strictly prohibited.  The installation of pipes 10 

inches in diameter or larger through levees shall be performed using the open cut method. 

 Pipes crossing beneath levees shall be constructed with open excavation methods. 

 Directional crossings under levees have the least environmental impact to any alternate 

method and offer maximum depth of cover.  

 Pipes constructed with directional drilling methods should proceed only after a 

comprehensive evaluation of the following:  comprehensive understanding of the 

subsurface soil and groundwater conditions to a minimum depth of 20 feet below the 

lowest pipe elevation, locations of the pipe penetration entry and exit, drilling procedure, 

allowable uplift pressures, on-site quality control and quality assurance monitoring 
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during drilling operation, grouting of the pipe annulus, backfilling of any excavated 

areas, and repair of the construction-staging areas.   

 Installation of pipes in existing levees by tunneling or jacking is strictly prohibited.   

 All pipes allowed to penetrate the embankment or foundation of a levee must be provided 

with devices to assure positive closure. 

 Work requiring the open cut method shall be scheduled during the non-flood seasons 

corresponding to November 1
st
 through May 31

st
.  

 No constrictions or diversions are allowed between June 1
st
 and October 31

st
. 

 The pipeline shall be constructed in a straight alignment for a minimum distance of 15 

feet beyond the landside of the levee toe. 

 Pipes crossing over the Rio Grande shall require a Department of Transportation permit 

(US Coast Guard).  

The permits and license checklist can be found in Appendix H. 

6.3.2.  New Mexico Department of Transportation  

The Washington Street or NM Highway 225 Bridge over the Rio Grande is an NMDOT 

managed roadway.  Therefore, if a waterline were to be installed utilizing the bridge, an 

application for permit to install utility facilities within public right of way would be needed.   

The permit application can be found within Appendix H. 

6.3.3.  Elephant Butte Irrigation District 

EBID requires that a Right of Use Special Use Permit be completed through them if a utility line 

is to cross one of their facilities such as an irrigation canal.  O’Hara Road, Webb Road, and 

Washington Street each cross an EBID canal requiring a Right of Use Permit.  

EBID requires all utility crossings for canals and laterals to be under an existing culvert with a 

minimum clear distance of 12 inches between the bottom of the culvert and the top of the utility 

conduit.  For drains, EBID allows utility crossings to be made above an existing culvert with a 

minimum clear distance of 12 inches between the bottom of the utility conduit and the top of the 
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culvert conduit.  Where the culvert is CMP, the applicant may be required to go under the culvert 

with jack and bore techniques.  A minimum cover of 12 inches shall be provided from the top of 

the utility conduit to any roadway surface.  

Steel pipe shall be used in pace of plastic pipe at waterway crossings unless the plastic pipe is 

encased within steel pipe within the limits of the established rights-of-way.  All utility lines shall 

have warning tape placed 12 inches over the utility line. Utilities installed parallel to a canal or 

lateral centerline shall be buried along and within the outside five feet of the right-of-way, and 

not less than three feet below the invert of the channel or surrounding natural ground, whichever 

is lowest.  Utilities adjacent to drains shall be installed a minimum of three feet below the natural 

surface.  The permit application can be found in Appendix H. 

6.3.4.  Bureau of Land Management  

The Bureau of Land Management (BLM) requires a Cultural Resource Use Permit in order to 

acquire land for use.  AWSD acquired use of BLM land for the use of the existing water storage 

tank sites.  In order to construct an additional 2 million gallon storage tank at the south tank site, 

the AWSD would need to use form NM-8151-6 with the BLM for a Request for Modification of 

Cultural Resource Use Permit which can be found in Appendix H. 

6.4.   Sustainability Considerations  

6.4.1.  Water and Energy Efficiency     

Currently, the AWSD is producing approximately 32.3 million gallons per month on average.  

Approximately 10% of that is lost per month and is unaccounted for.  The AWSD responds to 

approximately 100 work orders annually corresponding to water leaks.  The proposed waterline 

replacements are expected to help reduce the number of work orders AWSD must respond to, as 

well as decrease the amount of water lost within the system.  With less water being lost 

throughout the system, more energy is expected to be saved based on less water being pumped 

annually and ran through the RO facility.   
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6.4.2.  Green Infrastructure  

The tank will be located at a higher elevation to utilize gravity and decrease the need for booster 

pumps.  

6.4.3.  Other   

PVC C-900 is the pipe material to be utilized as it is long lasting and sustainable due to its 

chemically inert properties.  

6.5.   Total Project Cost Estimate   

6.5.1.  Waterline Extension    

A cost estimate has been completed for the proposed waterline extension utilizing alignment 3 

with a directional drill crossing.  Waterline sizes were based on the existing waterlines on 

Washington Street, O’Hara Road, and Webb Road as well as calculations utilizing the Bernoulli 

equation as well as the Hazen Williams equation for friction loss.  Calculations can be found in 

Appendix I. Table 6.5.1.1 shows the cost estimate for the proposed waterline extension 

construction.  Table 6.5.1.2 shows the estimated non-construction costs including the total 

project cost associated with construction and non-construction. 
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TABLE 6.5.1.1. WATERLINE EXTENSION CONSTRUCTION COST ESTIMATE  
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TABLE 6.5.1.2. WATERLINE EXTENSION TOTAL PROJECT COSTS  

 

6.5.2.  Water Storage Tank    

A cost estimate has been completed for the addition of a 1 million gallon storage tank to the 

AWSD system.  The water storage tank is estimated as part of a lump sum with all construction 

related activities including tank connections etc. included as part of the lump sum.  Table 6.5.2.1 

shows the cost estimate for the proposed 1 million gallon storage tank. 

TABLE 6.5.2.1. STORAGE TANK COST ESTIMATE   
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6.5.3.  Waterline Replacement    

A cost estimate has been completed for the waterline replacement within the Enchanted Hills, 

Mesa Addition, and Las Familias Subdivisions.  6-inch waterline was used for each waterline 

with the exception of San Andres Street which is an 8-inch waterline. Table 6.5.3.1 shows the 

cost estimate for the proposed waterline replacement. 

TABLE 6.5.3.1. WATERLINE REPLACEMENT COST ESTIMATE  
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6.5.4.  Additional Waterline Replacements  

TABLE 6.5.4.1. KALAR & TIMBERS WATERLINE REPLACEMENT COSTS   

  
TABLE 6.5.4.2. QUINTAS DE LOS LAGOS WATERLINE REPLACEMENT COSTS 
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TABLE 6.5.4.3. ANTHONY DRIVE WATERLINE REPLACEMENT COSTS  

   

TABLE 6.5.4.4. GREEN MEADOW ESTATES WATERLINE REPLACEMENT COSTS   
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6.6.   Annual Operating Budget  

The State of New Mexico Department of Finance and Administration Local Government 

Division reviewed the proposed budget for Fiscal Year 2016 and granted approval and 

certification for use pending the reception of a resolution adopting the operating budget for 

Fiscal Year 2016, the fourth quarter financial report, a resolution approving the fourth quarter 

financial report, and a revised budget recap page to include updated unaudited beginning cash 

balances as of July 1, 2015.    

The following tables show that the AWSD plans to operate on a budget of just below $3.5 

million for the 2016 fiscal year.  The largest revenue comes from water sales of $1.3 million with 

most other revenue sources being in the form of grants.  Expenses match AWSD revenues with 

the largest expenses being personnel services and operation expenses totaling just above $2.1 

million.   

TABLE 6.6.1. FISCAL YEAR 2016 REVENUES 
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TABLE 6.6.2. FISCAL YEAR 2016 EXPENSES  

 

6.6.1.  Income from Residential and Commercial Consumers   

The water rates presented in tables 6.6.1.1 and 6.6.1.2 show the current water rates adopted in 

August of 2013.  The income from residential and commercial consumers represents the primary 

income for AWSD. 

TABLE 6.6.1.1. RESIDENTIAL WATER RATES 
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TABLE 6.6.1.2.  COMMERCIAL WATER RATES 

 

6.6.2.  Annual O&M Costs   

Annual O&M Costs for the 2016 fiscal year are estimated to be $1,235,580 with personnel 

services estimated to be $878,005.  The projected cost for operation and maintenance is 

approximately 36% of the total expenditures for the 2016 fiscal year.  These values can be 

reduced by the replacement of the older infrastructure such as the waterlines within the 

Enchanted Hills, Mesa Addition, and Las Familias Subdivisions. 

6.6.3.  Debt Repayments and Reserves 

Debt payments are estimated to be $192,545 for the 2016 fiscal year with debt reserves estimated 

at $40,000.  These numbers were given by AWSD.  For a more detailed debt and reserves 

description, please see Section 2. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

We recommend that the waterline extension be completed as soon as possible to provide the 

residents and the Gadsden Independent School District with an additional reliable water source. 

This will also provide the 9 residents located near the river with a reliable water source. We 

recommend utilizing alignment 3 as discussed with the directional drilling techniques to cross 

the river.  

We recommend a 1 million gallon storage tank to be constructed at the south tank site east of 

Interstate-10.  This site has been determined to be the most appropriate.  We recommend the tank 

is constructed at the same elevation as the existing tank matching the height of the existing tank 

in order to match existing pressures within the system.  

We recommend replacing the waterlines within the Enchanted Hills, Mesa Addition, and Las 

Familias Subdivisions along the alignments of the existing 8 roadways.  These existing 

waterlines are aged and in poor condition.  Replacement will provide a much more efficient 

water system by resolving water leak issues and provide the residents within the area with better 

water service and capacity to sustain fire flows.  

We recommend the replacement of the waterlines within the Green Meadows Estates, Kaylar and 

Timbers Addition, and Quintas De Dos Lagos Subdivisions which lack capacity for fire flow.   

The upgrade to 6-inch waterlines will greatly improve the system by cutting down on headlosses 

and giving those residential areas the capacity for fire protection. 
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NEW MEXICO STATE ENDANGERED PLANT SPECIES (19.21.2.8 NMAC) 

Detailed information and images of many of these and other rare plants can be found at the New 
Mexico Rare Plants website (http//nmrareplants.unm.edu/index.html) (plants marked with an * are not 
listed on the NMRPTC website) 

Botanical Name Common Name  New Mexico Counties 

Aliciella formosa  Aztec gilia  San Juan 

Allium gooddingii * Goodding’s onion San Juan, McKinley, Catron, 
Lincoln, Santa Fe 

Amsonia tharpii  Tharp's bluestar Eddy 

Argemone pleiacantha subsp. pinnatisecta 
(A. pinnatisecta)  

Sacramento prickly poppy Otero 

Astragalus humillimus  Mancos milkvetch San Juan 

Cirsium vinaceum  Sacramento Mountains thistle Otero 

Cirsium wrightii  Wright’s marsh thistle Chaves, Grant, Guadalupe, 
Otero, Sierra, Socorro 

Cleome multicaulis (Peritoma multicaulis) slender spiderflower Grant, Hidalgo 

Coryphantha scheeri var. scheeri  Scheer’s pincushion cactus Chavez, Eddy 

Cylindropuntia viridiflora  Santa Fe cholla Santa Fe 

Cypripedium parviflorum var. pubescens *  golden lady's slipper San Juan, Grant, San Miguel 

Echinocereus fendleri var. kuenzleri  Kuenzler's hedgehog cactus Chavez, Eddy, Lincoln, Otero 

Erigeron hessii  Hess' fleabane Catron 

Erigeron rhizomatus  Zuni fleabane Catron, McKinley, San Juan 

Eriogonum gypsophilum  gypsum wild buckwheat Eddy 

Escobaria duncanii  Duncan's pincushion cactus Sierra 

Escobaria organensis  Organ Mountain pincushion 
cactus 

Doña Ana 

Escobaria sneedii var. leei  Lee's pincushion cactus Eddy 



Escobaria sneedii var. sneedii  Sneed's pincushion cactus Doña Ana 

Escobaria villardii  Villard's pincushion cactus Doña Ana, Otero 

Hedeoma todsenii  Todsen's pennyroyal Otero, Sierra 

Helianthus paradoxus  Pecos sunflower Cibola, Valencia, Socorro, 
Guadalupe, Chavez 

Hexalectris nitida  shining coralroot Eddy, Otero 

Hexalectris spicata * crested coralroot Sierra, Otero, Hidalgo 

Ipomopsis sancti-spiritus  Holy Ghost ipomopsis San Miguel 

Lepidospartum burgessii  gypsum scalebroom Otero 

Lilium philadelphicum * wood lily Otero, Los Alamos, Sandoval, 
San Miguel, Santa Fe 

Mammillaria wrightii var. wilcoxii *  Wilcox pincushion cactus Hidalgo, Grant, Doña Ana, Luna 

Opuntia arenaria  sand prickly pear Doña Ana, Luna, Socorro 

Pediocactus knowltonii  Knowlton's cactus San Juan 

Pediomelum pentaphyllum  Chihuahua scurfpea Hidalgo 

Peniocereus greggii  night-blooming cereus Doña Ana, Grant, Hidalgo, Luna 

Polygala rimulicola var. mescalerorum  San Andres milkwort Doña Ana 

Puccinellia parishii  Parish's alkali grass Catron, Cibola, Grant, Hidalgo, 
McKinley, Sandoval, San Juan 

Sclerocactus cloveriae subsp. brackii  Brack's cactus San Juan, Rio Arriba, Sandoval 

Sclerocactus mesae-verdae  Mesa Verde cactus San Juan 

Spiranthes magnicamporum * lady tresses orchid Bernalillo, Santa Fe, Guadalupe, 
Rio Arriba 
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APPENDIX  D 

1998 Shomaker Well 
3-6 Report 













































APPENDIX  E 

Well Production Logs 

















































































































































APPENDIX  F 

OSE Water Rights 
Documentation 







Point of Diversion Summary
New Mexico Office of the State Engineer

POD Number TwsQ4Q64 SecQ16 XRng Y
LRG 04793 S-7 26S 03E23432 348538 3544604*

Driller License:
Driller Name:

Drill Start Date:
Log File Date:
Pump Type:
Casing Size: Depth Well:

Source:
Drill Finish Date:
PCW Rcv Date:
Pipe Discharge Size: Estimated Yield:

Depth Water:
SUBMER

244 feet

04/30/1992

3"

07/01/1981

12.00

07/01/1981

Shallow

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest)

Meter Number: Meter Make:
Meter Serial Number: Meter Multiplier:
Number of Dials: Meter Type:
Unit of Measure: Return Flow Percent:
Usage Multiplier: Reading Frequency:

10.0000

9472

6

Gallons

MCCROMETER

90-3-370

Diversion

Monthly

Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
86090002/10/2006 A 02006 mm
86636604/13/2006 A 0.1682006 mm
88625905/12/2006 A 0.6102006 mm
88628706/08/2006 A 0.0012006 mm
88628707/12/2006 A 02006 mm
88708008/11/2006 A 0.0242006 mm
88708009/12/2006 A 02006 mm
88708010/16/2006 A 02006 mm
88708011/06/2006 A 02006 mm
88721612/11/2006 A 0.0042006 mm
88721602/08/2007 A 02007 mm
88721603/14/2007 A 02007 mm
88721604/12/2007 A 02007 mm
88721605/15/2007 A 02007 mm
88721606/07/2007 A 02007 mm
88721607/12/2007 A 02007 mm
89991108/09/2007 A 0.3902007 mm
91500309/11/2007 A 0.4632007 mm
92012210/11/2007 A 0.1572007 mm
92012211/10/2007 A 02007 mm

(NAD83 UTM in meters)

BALLARD DRILLING CO. INC.

Plug Date:

4Page 1 of6/16/15 4:00 PM

*UTM location was derived from PLSS - see Help
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
92012212/10/2007 A 02007 mm
92012201/10/2008 A 02007 mm
92041702/06/2008 A 0.0092008 mm
92041703/12/2008 A 02008 mm
92912404/11/2008 A 0.2672008 mm
96054305/14/2008 A 0.9642008 mm
98502906/11/2008 A 0.7512008 mm
98502907/10/2008 A 02008 mm
98770008/11/2008 A 0.0822008 mm
98770009/10/2008 A 02008 mm
98770009/28/2008 A 02008 rp
98770011/10/2008 A 02008 mm
98770011/28/2008 A 02008 rp
98770001/12/2009 A 02008 mm
98770001/28/2009 A 02009 mm
98770002/28/2009 A 02009 mm
98770003/28/2009 A 02009 mm
98770004/16/2009 A 02009 mm
98770004/28/2009 A 02009 mm
98770005/28/2009 A 02009 mm
98770006/28/2009 A 02009 mm
98770007/28/2009 A 02009 mm

166308/28/2009 A 02009 mm
166309/28/2009 A 02009 mm
166310/28/2009 A 02009 mm
166311/28/2009 A 02009 mm
166312/28/2009 A 02009 mm
166301/28/2010 A 02010 mm
166302/28/2010 A 02010 mm
166303/28/2010 A 02010 mm
166304/28/2010 A 02010 mm
166305/28/2010 A 02010 mm
166306/28/2010 A 02010 mm
166307/28/2010 A 02010 mm
166308/28/2010 A 02010 mm
166309/28/2010 A 02010 mm
166310/28/2010 A 02010 mm
166311/28/2010 A 02010 mm
166312/28/2010 A 02010 mm
166301/28/2011 A 02011 mm
166302/28/2011 A 02011 mm
166303/28/2011 A 02011 mm
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
166304/28/2011 A 02011 mm
166305/28/2011 A 02011 mm
166307/28/2011 A 02011 mm
166308/28/2011 A 02011 mm
166309/28/2011 A 02011 mm
166310/28/2011 A 02011 mm
166311/28/2011 A 02011 mm
166312/28/2011 A 02011 mm
166301/28/2012 A 02012 mm
166302/28/2012 A 02012 mm
166303/28/2012 A 02012 mm
166304/28/2012 A 02012 mm
166305/28/2012 A 02012 mm
166306/28/2012 A 02012 mm
166307/28/2012 A 02012 mm
166308/28/2012 A 02012 mm
166309/28/2012 A 02012 mm
166310/28/2012 A 02012 mm
166311/28/2012 A 02012 mm
166312/28/2012 A 02012 mm
166301/28/2013 A 02013 mm
166302/28/2013 A 02013 mm
166303/28/2013 A 02013 mm
166304/28/2013 A 02013 cw
166305/28/2013 A 02013 cw
166306/28/2013 A 02013 cw
166307/28/2013 A 02013 cw
166308/28/2013 A 02013 cw
166309/28/2013 A 02013 cw
166310/28/2013 A 02013 cw
166311/28/2013 A 02013 cw
166312/28/2013 A 02013 cw
166301/28/2014 A 02014 cw
166302/28/2014 A 02014 cw
166303/28/2014 A 02014 cw
166304/28/2014 A 02014 dc
166305/28/2014 A 02014 dc
166306/28/2014 A 02014 dc
166307/28/2014 A 02014 cw
166308/28/2014 A 02014 cw
166309/28/2014 A 02014 cw
166310/28/2014 A 02014 cw

4Page 3 of6/16/15 4:00 PM POD SUMMARY - LRG 04793 S-7



Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
166311/28/2014 A 02014 dc
166301/28/2015 A 02015 cw
166302/28/2015 A 02015 ad
166303/28/2015 A 02015 dc
166304/28/2015 A 02015 ad
166305/28/2015 A 02015 dc

**YTD Meter Amounts: Year Amount
x

0.8072006
1.0102007
2.0732008

02009
02010
02011
02012
02013
02014
02015

x

6/16/15 4:00 PM

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.
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Point of Diversion Summary
New Mexico Office of the State Engineer

POD Number TwsQ4Q64 SecQ16 XRng Y
LRG 04793 S-8 26S 03E26234 348527 3543600*

Driller License:
Driller Name:

Drill Start Date:
Log File Date:
Pump Type:
Casing Size: Depth Well:

Source:
Drill Finish Date:
PCW Rcv Date:
Pipe Discharge Size: Estimated Yield:

Depth Water:
SUBMER

520 feet

07/10/2004

2" 1200 GPM

53 feet

1184

09/13/1999

8.00

09/13/1999

Shallow07/10/2004

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest)

Water Bearing Stratifications: DescriptionTop Bottom
300 500 Sandstone/Gravel/Conglomerate

x

Meter Number: Meter Make:
Meter Serial Number: Meter Multiplier:
Number of Dials: Meter Type:
Unit of Measure: Return Flow Percent:
Usage Multiplier: Reading Frequency:

1000.0000

12679

6

Gallons

NEPTUNECIALT

70272417

Diversion

Monthly

Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
4641602/04/2000 A 02000 mm
5567510/16/2000 A 28.4152000 mm
5576011/06/2000 A 0.2612000 mm
5586112/07/2000 A 0.3102000 mm
5725202/09/2001 A 4.2692001 mm
6123703/07/2001 A 12.2302001 mm
6519304/04/2001 A 12.1412001 mm
7049905/03/2001 A 16.2842001 mm
7537106/06/2001 A 14.9522001 mm
8137707/05/2001 A 18.4322001 mm
8574608/08/2001 A 13.4082001 mm
9067409/06/2001 A 15.1232001 mm
9457710/03/2001 A 11.9782001 mm
9738811/06/2001 A 8.6272001 mm
9840812/05/2001 A 3.1302001 mm
9840801/04/2002 A 02001 mm

10035902/06/2002 A 5.9872002 mm

(NAD83 UTM in meters)

COLLIS, ROBERT E.

Plug Date:

6Page 1 of6/16/15 4:00 PM

*UTM location was derived from PLSS - see Help
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
10284803/04/2002 A 7.6382002 mm
10587304/05/2002 A 9.2832002 mm
11060805/13/2002 A 14.5312002 mm
11501006/04/2002 A 13.5092002 mm
12058207/08/2002 A 17.1002002 mm
12547408/06/2002 A 15.0132002 mm
13114909/09/2002 A 17.4162002 mm
13593910/04/2002 A 14.7002002 mm
13858711/06/2002 A 8.1262002 mm
14133012/05/2002 A 8.4182002 mm
14476701/08/2003 A 10.5482002 mm
14905202/07/2003 A 13.1502003 mm
15380303/06/2003 A 14.5802003 mm
15747804/04/2003 A 11.2782003 mm
15747805/06/2003 A 02003 mm
16692406/05/2003 A 28.9892003 mm
17252507/08/2003 A 17.1892003 mm
17826908/06/2003 A 17.6282003 mm
18473809/03/2003 A 19.8532003 mm
19013310/03/2003 A 16.5572003 mm
19684011/05/2003 A 20.5832003 mm
20276212/03/2003 A 18.1742003 mm
20837001/07/2004 A 17.2102003 mm
21303902/03/2004 A 14.3292004 mm
21964703/08/2004 A 20.2792004 mm
22531704/12/2004 A 17.4012004 mm
23200505/07/2004 A 20.5252004 mm
23898206/07/2004 A 21.4122004 mm
24703007/14/2004 A 24.6982004 mm
26401808/05/2004 A 52.1342004 mm
27178810/14/2004 A 23.8452004 mm
27796711/08/2004 A 18.9632004 mm
28359212/06/2004 A 17.2622004 mm
28932001/18/2005 A 17.5792004 mm
29496502/10/2005 A 17.3242005 mm
30025903/07/2005 A 16.2472005 mm
30636104/18/2005 A 18.7262005 mm
31349905/11/2005 A 21.9062005 mm
32115006/07/2005 A 23.4802005 mm
32810907/08/2005 A 21.3562005 mm
33453008/17/2005 A 19.7052005 mm
33862209/12/2005 A 12.5582005 mm
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
33994110/11/2005 A 4.0482005 mm
34059611/10/2005 A 2.0102005 mm
34190112/12/2005 A 4.0052005 mm
34271701/11/2006 A 2.5042005 mm
34648502/17/2006 A 11.5642006 mm
34648503/10/2006 A 02006 mm
34648504/13/2006 A 02006 mm
34648505/12/2006 A 02006 mm
34648506/08/2006 A 02006 mm
34671607/12/2006 A 0.7092006 mm
35550008/11/2006 A 26.9572006 mm
36218609/12/2006 A 20.5192006 mm
36832910/16/2006 A 18.8522006 mm
37307111/06/2006 A 14.5532006 mm
37731012/11/2006 A 13.0092006 mm
38874902/08/2007 A 35.1052007 mm
39492203/14/2007 A 18.9442007 mm
40144904/12/2007 A 20.0312007 mm
40943205/15/2007 A 24.4992007 mm
41652106/07/2007 A 21.7552007 mm
42565607/12/2007 A 28.0342007 mm
43427508/09/2007 A 26.4512007 mm
44307009/11/2007 A 26.9912007 mm
45052210/11/2007 A 22.8692007 mm
45846811/10/2007 A 24.3852007 mm
46570212/10/2007 A 22.2002007 mm
47264301/10/2008 A 21.3012007 mm
48000702/06/2008 A 22.5992008 mm
48720803/12/2008 A 22.0992008 mm
49448404/11/2008 A 22.3292008 mm
50255805/14/2008 A 24.7782008 mm
51246906/11/2008 A 30.4162008 mm
52504407/10/2008 A 38.5912008 mm
53485108/11/2008 A 30.0972008 mm
54718509/10/2008 A 37.8522008 mm
55551809/28/2008 A 25.5732008 mm
56348911/10/2008 A 24.4622008 mm
56348911/28/2008 A 02008 mm
57835601/12/2009 A 45.6252008 mm
58549401/28/2009 A 21.9062009 mm
59158202/28/2009 A 18.6832009 mm
59571603/28/2009 A 12.6872009 mm
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
59902404/16/2009 A 10.1522009 mm
60158304/28/2009 A 7.8532009 mm
60819705/28/2009 A 20.2982009 mm
61766506/28/2009 A 29.0562009 mm
62538407/28/2009 A 23.6892009 mm
63416108/28/2009 A 26.9362009 mm
63913709/28/2009 A 15.2712009 mm
64403910/28/2009 A 15.0442009 mm
64631311/28/2009 A 6.9792009 mm
64631312/28/2009 A 02009 mm
64722801/28/2010 A 2.8082010 mm
64770002/28/2010 A 1.4492010 mm
64856803/28/2010 A 2.6642010 mm
64951504/28/2010 A 2.9062010 mm
64986605/28/2010 A 1.0772010 mm
65899106/28/2010 A 28.0042010 mm
66681907/28/2010 A 24.0232010 mm
67586208/28/2010 A 27.7522010 mm
68420209/28/2010 A 25.5952010 mm
69049310/28/2010 A 19.3062010 mm
69645611/28/2010 A 18.3002010 mm
70293812/28/2010 A 19.8932010 mm
71016101/28/2011 A 22.1672011 mm
71616802/28/2011 A 18.4352011 mm
72303803/28/2011 A 21.0832011 mm
73132404/28/2011 A 25.4292011 mm
73972105/28/2011 A 25.7692011 mm
75043206/28/2011 A 32.8712011 mm
75951307/28/2011 A 27.8692011 mm
76725408/28/2011 A 23.7562011 mm
77710209/28/2011 A 30.2222011 mm
78712610/28/2011 A 30.7632011 mm
79460211/28/2011 A 22.9432011 mm
80058512/28/2011 A 18.3612011 mm
80349001/28/2012 A 8.9152012 mm
81815502/28/2012 A 45.0052012 mm
81845303/28/2012 A 0.9152012 mm
82928104/28/2012 A 33.2302012 mm
84009105/28/2012 A 33.1752012 mm
85409106/28/2012 A 42.9642012 mm
86735407/28/2012 A 40.7032012 mm
88126708/28/2012 A 42.6972012 mm
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
89235109/28/2012 A 34.0162012 mm
90139310/28/2012 A 27.7492012 mm
91034311/28/2012 A 27.4672012 mm
91955312/28/2012 A 28.2642012 mm
92990701/28/2013 A 31.7752013 mm
94045702/28/2013 A 32.3772013 mm
95195303/28/2013 A 35.2802013 mm
96685104/28/2013 A 45.7202013 cw
97832405/28/2013 A 35.2092013 cw
99168806/28/2013 A 41.0132013 cw
99848107/28/2013 A 20.8472013 cw

Meter Rollover364708/28/2013 R 15.8542013 cw
NEW METER INSTALL509/01/2013 A 02013 cw

510/28/2013 A 02013 cw
231211/28/2013 A 7.0802013 cw
281912/28/2013 A 1.5562013 cw
281901/28/2014 A 02014 cw
281902/28/2014 A 02014 cw
281903/28/2014 A 02014 cw
281904/28/2014 A 02014 dc
281905/28/2014 A 02014 dc
281906/28/2014 A 02014 dc
281907/28/2014 A 02014 cw
281908/28/2014 A 02014 cw
281909/28/2014 A 02014 cw
281910/28/2014 A 02014 cw
281911/28/2014 A 02014 dc
281912/28/2014 A 02014 ad
281901/28/2015 A 02015 cw
281902/28/2015 A 02015 ad
281903/28/2015 A 02015 dc
281904/28/2015 A 02015 ad
281905/28/2015 A 02015 dc

**YTD Meter Amounts: Year Amount
x

28.9862000
130.5742001
142.2692002
195.1912003
248.4272004
163.8692005
106.1632006
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**YTD Meter Amounts: Year Amount
x

292.5652007
324.4212008
208.5542009
173.7772010
299.6682011
365.1002012
266.7112013

02014
02015

x

6/16/15 4:00 PM

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.
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Point of Diversion Summary
New Mexico Office of the State Engineer

POD Number TwsQ4Q64 SecQ16 XRng Y
LRG 04793 S-4 26S 03E2641 348422 3543299*

Driller License:
Driller Name:

Drill Start Date:
Log File Date:
Pump Type:
Casing Size: Depth Well:

Source:
Drill Finish Date:
PCW Rcv Date:
Pipe Discharge Size: Estimated Yield:

Depth Water:
SUBMER

249 feet

100 GPM

12/31/1969

4.00

12/31/1969

Shallow

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest) (NAD83 UTM in meters)

UNKNOWN

Plug Date:

6/16/15 4:00 PM

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

1Page 1 of

*UTM location was derived from PLSS - see Help
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Point of Diversion Summary
New Mexico Office of the State Engineer

POD Number TwsQ4Q64 SecQ16 XRng Y
LRG 04793 POD13 26S 03E36123 349549 3542461

Driller License:
Driller Name:

Drill Start Date:
Log File Date:
Pump Type:
Casing Size: Depth Well:

Source:
Drill Finish Date:
PCW Rcv Date:
Pipe Discharge Size: Estimated Yield:

Depth Water:
TURBIN

596 feet

04/02/2013

10 1000 GPM

74 feet

767

01/29/2010

13.25

03/26/2010

Shallow05/14/2010

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest)

Water Bearing Stratifications: DescriptionTop Bottom
284 384 Sandstone/Gravel/Conglomerate
472 572 Sandstone/Gravel/Conglomerate

x

BottomTopCasing Perforations:
284 596

x

Meter Number: Meter Make:
Meter Serial Number: Meter Multiplier:
Number of Dials: Meter Type:
Unit of Measure: Return Flow Percent:
Usage Multiplier: Reading Frequency:

1000.0000

15590

6

Gallons

NEPTUNE

72013867

Diversion

Monthly

Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
NEW POD ONLINE008/09/2013 A 02013 cw

1769208/28/2013 A 54.2952013 cw
4292409/28/2013 A 77.4342013 cw
6206310/28/2013 A 58.7352013 cw
7933111/28/2013 A 52.9942013 cw
9828712/28/2013 A 58.1742013 cw

12207101/28/2014 A 72.9902014 cw
14141302/28/2014 A 59.3582014 cw
16228503/28/2014 A 64.0542014 cw
18588404/28/2014 A 72.4232014 dc
21046705/28/2014 A 75.4422014 dc
23048406/28/2014 A 61.4302014 dc
25683207/28/2014 A 80.8592014 cw
27998508/28/2014 A 71.0542014 cw

(NAD83 UTM in meters)

REICHMUTH, BRUCE J. (LD)

Plug Date:

2Page 1 of6/16/15 3:57 PM POD SUMMARY - LRG 04793 POD13



Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
30246409/28/2014 A 68.9862014 cw
32398510/28/2014 A 66.0462014 cw
34293311/28/2014 A 58.1492014 dc
35533412/28/2014 A 38.0572014 ad

AVG. -METER BROKE36761901/28/2015 E 37.7002015 cw
INITIAL RDGS002/18/2015 A 02015 ad
NEW METER CHECK4568704/23/2015 A 140.2082015 ad

4919704/28/2015 A 10.7722015 ad
7404705/28/2015 A 76.2622015 dc

**YTD Meter Amounts: Year Amount
x

301.6322013
788.8482014
264.9422015

x

6/16/15 3:57 PM

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

2Page 2 of POD SUMMARY - LRG 04793 POD13



Point of Diversion Summary
New Mexico Office of the State Engineer

POD Number TwsQ4Q64 SecQ16 XRng Y
LRG 04793 S-2 26S 03E35214 348550 3541682

Driller License:
Driller Name:

Drill Start Date:
Log File Date:
Pump Type:
Casing Size: Depth Well:

Source:
Drill Finish Date:
PCW Rcv Date:
Pipe Discharge Size: Estimated Yield:

Depth Water:
TURBIN

300 feet

04/02/2013

8 300 GPM

52 feet

1184

09/13/1999

8.00

12/31/1955

Shallow07/10/2004

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest)

Water Bearing Stratifications: DescriptionTop Bottom
280 480 Sandstone/Gravel/Conglomerate

x

Meter Number: Meter Make:
Meter Serial Number: Meter Multiplier:
Number of Dials: Meter Type:
Unit of Measure: Return Flow Percent:
Usage Multiplier: Reading Frequency:

1000.0000

3614

6

Gallons

NEPTUNE

70272420

Diversion

Monthly

Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
3430902/04/2000 A 02000 mm
7283010/16/2000 A 118.2172000 mm
7654711/06/2000 A 11.4072000 mm
7973212/07/2000 A 9.7742000 mm
8847602/09/2001 A 17.5972001 mm
9916103/09/2001 A 32.7912001 mm

10913004/04/2001 A 30.5942001 mm
12352605/03/2001 A 44.1802001 mm
13775906/06/2001 A 43.6792001 mm
15395607/05/2001 A 49.7072001 mm
16689608/08/2001 A 39.7112001 mm
17975709/06/2001 A 39.4692001 mm
19174510/03/2001 A 36.7902001 mm
19996011/06/2001 A 25.2112001 mm
20301412/05/2001 A 9.3722001 mm
20301501/04/2002 A 0.0032001 mm
20856802/06/2002 A 17.0422001 mm

(NAD83 UTM in meters)

COLLIS, ROBERT E.

Plug Date:
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
21564403/04/2002 A 21.7152002 mm
22428604/05/2002 A 26.5212002 mm
23786305/13/2002 A 41.6662002 mm
25082306/04/2002 A 39.7732002 mm
26833007/08/2002 A 53.7272002 mm
28350808/06/2002 A 46.5802002 mm
30065709/09/2002 A 52.6282002 mm
31506110/04/2002 A 44.2042002 mm
32406611/06/2002 A 27.6352002 mm
33199112/05/2002 A 24.3212002 mm
34198801/08/2003 A 30.6802002 mm
35425302/07/2003 A 37.6402003 mm
36566703/06/2003 A 35.0282003 mm
37680104/04/2003 A 34.1692003 mm
39136005/06/2003 A 44.6802003 mm
40779306/05/2003 A 50.4312003 mm
42589207/08/2003 A 55.5442003 mm
44544608/06/2003 A 60.0092003 mm
46393009/03/2003 A 56.7252003 mm
48046710/03/2003 A 50.7502003 mm
50007311/05/2003 A 60.1692003 mm
51772912/03/2003 A 54.1842003 mm
53323001/07/2004 A 47.5712003 mm
54858702/03/2004 A 47.1292004 mm
56385203/08/2004 A 46.8472004 mm
57937304/12/2004 A 47.6322004 mm
59748605/07/2004 A 55.5872004 mm
61535106/07/2004 A 54.8262004 mm
63539307/14/2004 A 61.5072004 mm
65854908/05/2004 A 71.0632004 mm
67705309/15/2004 A 56.7872004 mm
69766010/14/2004 A 63.2412004 mm
71375811/08/2004 A 49.4032004 mm
72799512/06/2004 A 43.6922004 mm
74206301/18/2005 A 43.1732004 mm
75597202/10/2005 A 42.6852005 mm
76943903/07/2005 A 41.3292005 mm
78465704/18/2005 A 46.7022005 mm
80410805/11/2005 A 59.6932005 mm
82565106/07/2005 A 66.1132005 mm
84983807/08/2005 A 74.2272005 mm
87408608/17/2005 A 74.4142005 mm
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
89188809/12/2005 A 54.6322005 mm
91197910/11/2005 A 61.6572005 mm
93091211/10/2005 A 58.1032005 mm
94675012/12/2005 A 48.6052005 mm
96143701/11/2006 A 45.0732005 mm
96764002/17/2006 A 19.0362006 mm
98360603/10/2006 A 48.9982006 mm
99654904/13/2006 A 39.7212006 mm

Meter Rollover1564005/12/2006 R 58.5882006 mm
3792706/08/2006 A 68.3962006 mm
6862007/12/2006 A 94.1932006 mm
8831408/11/2006 A 60.4392006 mm

10104209/12/2006 A 39.0612006 mm
11283110/16/2006 A 36.1792006 mm
12283211/06/2006 A 30.6922006 mm
13358812/11/2006 A 33.0092006 mm
15827402/08/2007 A 75.7592007 mm
17137203/14/2007 A 40.1962007 mm
18542704/12/2007 A 43.1332007 mm
20223105/15/2007 A 51.5702007 mm
21844406/07/2007 A 49.7562007 mm
23955407/12/2007 A 64.7842007 mm
25941908/09/2007 A 60.9632007 mm
27927709/11/2007 A 60.9422007 mm
29785710/11/2007 A 57.0202007 mm
31584011/09/2007 A 55.1882007 mm
33216112/12/2007 A 50.0872007 mm
34617701/10/2008 A 43.0142007 mm
36154702/06/2008 A 47.1692008 mm
37760003/12/2008 A 49.2652008 mm
39387904/11/2008 A 49.9582008 mm
41461405/14/2008 A 63.6332008 mm
43658606/11/2008 A 67.4302008 mm
46270607/10/2008 A 80.1592008 mm
48374508/12/2008 A 64.5662008 mm
50306309/10/2008 A 59.2852008 mm
52132909/28/2008 A 56.0562008 rp
53799411/10/2008 A 51.1432008 mm
55311011/28/2008 A 46.3892008 rp
56680401/12/2009 A 42.0252008 mm
58219701/28/2009 A 47.2392009 mm
60017202/28/2009 A 55.1632009 mm
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
61908003/28/2009 A 58.0272009 mm
63401904/16/2009 A 45.8462009 mm
64358304/28/2009 A 29.3512009 mm
67123905/28/2009 A 84.8732009 mm
69681906/28/2009 A 78.5022009 mm
72443507/28/2009 A 84.7502009 mm
75407708/28/2009 A 90.9682009 mm
78142009/28/2009 A 83.9132009 mm
80314510/28/2009 A 66.6722009 mm
82493111/28/2009 A 66.8592009 mm
84723212/28/2009 A 68.4392009 mm
87052101/28/2010 A 71.4712010 mm
89261502/28/2010 A 67.8042010 mm
91437503/28/2010 A 66.7792010 mm
94361104/28/2010 A 89.7222010 mm
96630005/28/2010 A 69.6302010 mm

Meter Rollover1111706/28/2010 R 137.5382010 mm
3950307/28/2010 A 87.1132010 mm
6771908/28/2010 A 86.5922010 mm
9279409/28/2010 A 76.9522010 mm

11714010/28/2010 A 74.7152010 mm
13733811/28/2010 A 61.9852010 mm
15389412/28/2010 A 50.8082010 mm
17069401/28/2011 A 51.5572011 mm
19253502/28/2011 A 67.0282011 mm
21375003/28/2011 A 65.1062011 mm
23983804/28/2011 A 80.0612011 mm
26663605/28/2011 A 82.2402011 mm
29766106/28/2011 A 95.2122011 mm
32991807/28/2011 A 98.9932011 mm
36251708/28/2011 A 100.0432011 mm
39066009/28/2011 A 86.3682011 mm
41187410/28/2011 A 65.1032011 mm
42862411/28/2011 A 51.4042011 mm
44544512/28/2011 A 51.6222011 mm
46733301/28/2012 A 67.1722012 mm
48518502/28/2012 A 54.7862012 mm
50315803/28/2012 A 55.1572012 mm
52747504/28/2012 A 74.6262012 mm
55152305/28/2012 A 73.8012012 mm
58030206/28/2012 A 88.3202012 mm

ESTIMATED USE, METER61202007/28/2012 A 97.3402012 rs
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
BROKE
NEW METER008/02/2012 A 02012 rs

1959108/28/2012 A 60.1232012 rs
4208809/28/2012 A 69.0412012 rs
6033610/28/2012 A 56.0012012 rs
7536411/28/2012 A 46.1192012 rs
8814012/28/2012 A 39.2082012 rs

10131801/28/2013 A 40.4422013 rs
11493002/28/2013 A 41.7742013 rs
12904403/28/2013 A 43.3142013 rs
14635704/28/2013 A 53.1322013 rs
15357905/28/2013 A 22.1642013 rs
16096406/28/2013 A 22.6642013 rs
17147207/28/2013 A 32.2482013 rs
17652308/28/2013 A 15.5012013 rs

NEW METER, INITIAL
READING

4409/01/2013 A 02013 rs

26609/28/2013 A 0.6812013 rs
26610/28/2013 A 02013 rs

349011/28/2013 A 9.8942013 rs
383112/28/2013 A 1.0462013 rs
423901/28/2014 A 1.2522014 rs
571702/28/2014 A 4.5362014 rs
711403/28/2014 A 4.2872014 rs
934304/28/2014 A 6.8412014 rs

1773005/28/2014 A 25.7392014 rs
3500106/28/2014 A 53.0032014 rs
3874407/28/2014 A 11.4872014 rs
5161008/28/2014 A 39.4842014 cw
5562109/28/2014 A 12.3092014 cw
6440210/28/2014 A 26.9482014 cw
7216511/28/2014 A 23.8242014 dc
7998612/28/2014 A 24.0022014 ad
8000901/28/2015 A 0.0712015 cw
8000902/28/2015 A 02015 ad
8823703/28/2015 A 25.2512015 dc
9483504/28/2015 A 20.2492015 ad

10706505/28/2015 A 37.5322015 dc

**YTD Meter Amounts: Year Amount
x

148.6352000
386.1462001
409.4502002
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**YTD Meter Amounts: Year Amount
x

586.9002003
640.8872004
673.2332005
528.3122006
652.4122007
677.0782008
860.6022009
941.1092010
894.7372011
781.6942012
282.8602013
233.7122014
83.1032015

x

Meter Number: Meter Make:
Meter Serial Number: Meter Multiplier:
Number of Dials: Meter Type:
Unit of Measure: Return Flow Percent:
Usage Multiplier: Reading Frequency:

1000.0000

14143

6

Gallons

DREXELEBROOK

16769

Return Flow

100.00

Monthly

Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
26627501/01/2004 A 02004 mm
28205102/01/2004 A 48.4152004 mm
29700103/01/2004 A 45.8802004 mm
31277404/01/2004 A 48.4062004 mm
32836705/01/2004 A 47.8532004 mm
34680806/01/2004 A 56.5932004 mm
36382607/01/2004 A 52.2262004 mm
38155308/01/2004 A 54.4022004 mm
39716008/27/2004 A 47.8962004 mm

27708/28/2004 A 02004 mm
268209/01/2004 A 7.3812004 mm

2020710/01/2004 A 53.7822004 mm
3704111/01/2004 A 51.6622004 mm
5234512/01/2004 A 46.9662004 mm
6682112/31/2004 A 44.4252004 mm
6733301/01/2005 A 1.5712005 mm
8280202/01/2005 A 47.4732005 mm
9650503/01/2005 A 42.0532005 mm

11185304/01/2005 A 47.1012005 mm
12687605/01/2005 A 46.1042005 mm
14306906/01/2005 A 49.6942005 mm
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
15895407/01/2005 A 48.7492005 mm
17583508/01/2005 A 51.8062005 mm
19375709/01/2005 A 55.0012005 mm
21038310/01/2005 A 51.0232005 mm
22695411/01/2005 A 50.8552005 mm
24257912/01/2005 A 47.9512005 mm
25715512/31/2005 A 44.7322005 mm
25765401/01/2006 A 1.5312006 mm
27273302/01/2006 A 46.2762006 mm
28665403/01/2006 A 42.7222006 mm
30244804/01/2006 A 48.4702006 mm
31852105/01/2006 A 49.3262006 mm
33508406/01/2006 A 50.8302006 mm
35152307/01/2006 A 50.4492006 mm
35209507/02/2006 A 1.7552006 mm
37032108/01/2006 A 55.9342006 mm
39000509/01/2006 A 60.4082006 mm
40840510/01/2006 A 56.4682006 mm
42485411/01/2006 A 50.4802006 mm
44084412/01/2006 A 49.0722006 mm
45613412/31/2006 A 46.9232006 mm
45665301/01/2007 A 1.5932007 mm
47245302/01/2007 A 48.4882007 mm
48695803/01/2007 A 44.5142007 mm
50329304/01/2007 A 50.1302007 mm
51922305/01/2007 A 48.8872007 mm
53612806/30/2007 A 51.8802007 mm
53668107/01/2007 A 1.6972007 mm
55320407/31/2007 A 50.7072007 mm
57336608/01/2007 A 61.8752007 mm
59206908/31/2007 A 57.3972007 mm
59268109/01/2007 A 1.8782007 mm
60998409/30/2007 A 53.1012007 mm
61063210/01/2007 A 1.9892007 mm
62822210/31/2007 A 53.9822007 mm
62822211/01/2007 A 02007 mm
64409911/30/2007 A 48.7252007 mm
64457912/01/2007 A 1.4732007 mm
66073112/31/2007 A 49.5692007 mm
66132401/01/2008 A 1.8202008 mm
67696901/31/2008 A 48.0132008 mm
67753702/01/2008 A 1.7432008 mm
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
69323602/29/2008 A 48.1782008 mm
69378303/01/2008 A 1.6792008 mm
71016703/31/2008 A 50.2812008 mm
71067804/01/2008 A 1.5682008 mm
72621304/30/2008 A 47.6752008 mm
72676605/01/2008 A 1.6972008 mm
74298505/30/2008 A 49.7742008 mm
74456406/02/2008 A 4.8462008 mm
76003306/30/2008 A 47.4732008 mm
76060607/01/2008 A 1.7582008 mm
77883207/31/2008 A 55.9342008 mm
77945208/01/2008 A 1.9032008 mm
79714408/31/2008 A 54.2952008 mm
79767509/01/2008 A 1.6302008 mm
81386609/29/2008 A 49.6882008 mm
81556410/01/2008 A 5.2112008 mm
83128010/31/2008 A 48.2312008 mm
83179011/01/2008 A 1.5652008 mm
84726311/30/2008 A 47.4852008 mm
84750212/01/2008 A 0.7332008 mm
86291812/31/2008 A 47.3102008 mm
86389301/02/2009 A 2.9922009 mm
87901401/31/2009 A 46.4052009 mm
87954502/01/2009 A 1.6302009 mm
89515002/28/2009 A 47.8902009 mm
89561803/01/2009 A 1.4362009 mm
89617803/02/2009 A 1.7192009 mm
91215603/31/2009 A 49.0352009 mm
91217304/01/2009 A 0.0522009 mm
92735204/29/2009 A 46.5832009 mm
92847305/01/2009 A 3.4402009 mm
94556505/31/2009 A 52.4532009 mm
94629906/01/2009 A 2.2532009 mm
96346606/30/2009 A 52.6842009 mm
98145807/31/2009 A 55.2152009 mm
99887708/31/2009 A 53.4572009 mm

Meter Rollover739209/15/2009 R 26.1322009 mm
60309/16/2009 A 02009 mm

881709/30/2009 A 25.2082009 mm
1376610/31/2009 A 15.1882009 mm
2900011/28/2009 A 46.7512009 mm
3030611/30/2009 A 4.0082009 mm
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
4930512/31/2009 A 58.3062009 mm
6500901/01/2010 A 48.1942010 mm
6556902/01/2010 A 1.7192010 mm
8011302/28/2010 A 44.6342010 mm
8057603/01/2010 A 1.4212010 mm
9513103/31/2010 A 44.6682010 mm
9552704/01/2010 A 1.2152010 mm

11066904/30/2010 A 46.4692010 mm
11112405/01/2010 A 1.3962010 mm
12768305/31/2010 A 50.8182010 mm
12825906/01/2010 A 1.7682010 mm
14417006/30/2010 A 48.8292010 mm
16339808/02/2010 A 59.0092010 mm
18105208/31/2010 A 54.1782010 mm
18168609/01/2010 A 1.9462010 mm
20040309/30/2010 A 57.4402010 mm
22499310/28/2010 A 75.4642010 mm
24544911/28/2010 A 62.7772010 mm
26041912/28/2010 A 45.9412010 mm
27899801/31/2011 A 57.0172011 mm
27955702/01/2011 A 1.7162011 mm
29453103/01/2011 A 45.9542011 mm
31065203/28/2011 A 49.4742011 mm
32691404/28/2011 A 49.9062011 mm
34419805/28/2011 A 53.0432011 mm
36475406/28/2011 A 63.0842011 mm
38254607/31/2011 A 54.6022011 mm
40327008/31/2011 A 63.6002011 mm
42029009/30/2011 A 52.2322011 mm
43679810/31/2011 A 50.6612011 mm
45329811/30/2011 A 50.6372011 mm
46977812/31/2011 A 50.5752011 mm
48612401/31/2012 A 50.1642012 mm
49988602/28/2012 A 42.2342012 mm
51759703/31/2012 A 54.3532012 mm
53235804/30/2012 A 45.3002012 mm
54917905/30/2012 A 51.6222012 mm
56505306/30/2012 A 48.7162012 mm
58276907/31/2012 A 54.3682012 mm
60150408/31/2012 A 57.4962012 mm
61791909/30/2012 A 50.3762012 mm
63453010/31/2012 A 50.9772012 mm
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Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
64991311/30/2012 A 47.2092012 mm
66543112/31/2012 A 47.6232012 mm
68102101/31/2013 A 47.8442013 mm
69535102/28/2013 A 43.9772013 mm
71026603/31/2013 A 45.7722013 mm
72535204/30/2013 A 46.2972013 cw

**YTD Meter Amounts: Year Amount
x

605.8872004
584.1132005
610.6442006
627.8852007
620.4902008
592.8372009
647.8862010
642.5012011
600.4382012
183.8902013

x

6/16/15 3:59 PM

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.
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Point of Diversion Summary
New Mexico Office of the State Engineer

POD Number TwsQ4Q64 SecQ16 XRng Y
LRG 04793 S 26S 03E36233 349911 3541967*

Driller License:
Driller Name:

Drill Start Date:
Log File Date:
Pump Type:
Casing Size: Depth Well:

Source:
Drill Finish Date:
PCW Rcv Date:
Pipe Discharge Size: Estimated Yield:

Depth Water:
SUBMER

300 feet

300 GPM

12/31/1955

8.00

12/31/1955

Shallow

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest) (NAD83 UTM in meters)

UNKNOWN

Plug Date:

6/16/15 3:59 PM

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

1Page 1 of

*UTM location was derived from PLSS - see Help
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Point of Diversion Summary
New Mexico Office of the State Engineer

POD Number TwsQ4Q64 SecQ16 XRng Y
LRG 04793 POD14 26S 03E36321 349469 3541699

Driller License:
Driller Name:

Drill Start Date:
Log File Date:
Pump Type:
Casing Size: Depth Well:

Source:
Drill Finish Date:
PCW Rcv Date:
Pipe Discharge Size: Estimated Yield:

Depth Water:
TURBIN

596 feet

04/02/2013

8 1000 GPM

94 feet

767

02/06/2010

13.25

03/04/2010

Shallow05/14/2010

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest)

Water Bearing Stratifications: DescriptionTop Bottom
284 384 Sandstone/Gravel/Conglomerate
472 572 Sandstone/Gravel/Conglomerate

x

BottomTopCasing Perforations:
284 596

x

Meter Number: Meter Make:
Meter Serial Number: Meter Multiplier:
Number of Dials: Meter Type:
Unit of Measure: Return Flow Percent:
Usage Multiplier: Reading Frequency:

1000.0000

15591

6

Gallons

NEPTUNE

70272419

Diversion

Monthly

Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
404/28/2013 A 02013 cw

1552805/28/2013 A 47.6412013 cw
3501706/28/2013 A 59.8102013 cw
4976307/28/2013 A 45.2542013 cw
5832808/28/2013 A 26.2852013 cw
6527409/28/2013 A 21.3162013 cw
7611910/28/2013 A 33.2822013 cw
7985011/28/2013 A 11.4502013 cw
8509012/28/2013 A 16.0812013 cw
8541501/28/2014 A 0.9972014 cw
9235702/28/2014 A 21.3042014 cw
9764403/28/2014 A 16.2252014 cw

10835204/28/2014 A 32.8622014 dc
11444505/28/2014 A 18.6992014 dc

(NAD83 UTM in meters)

REICHMUTH, BRUCE J. (LD)

Plug Date:

2Page 1 of6/16/15 3:58 PM POD SUMMARY - LRG 04793 POD14



Flag

Meter Readings (in Acre-Feet)

Mtr Reading Mtr AmountCommentRdrYearRead Date
12279406/28/2014 A 25.6222014 dc
13524807/28/2014 A 38.2202014 cw
13570608/28/2014 A 1.4062014 cw
14432909/28/2014 A 26.4632014 cw
14652710/28/2014 A 6.7452014 cw
14874511/28/2014 A 6.8072014 dc
14874712/28/2014 A 0.0062014 ad
15139901/28/2015 A 8.1392015 cw
15863402/28/2015 A 22.2032015 ad
15958604/08/2015 A 2.9222015 dc
16325604/28/2015 A 11.2632015 ad
16325605/28/2015 A 02015 dc

**YTD Meter Amounts: Year Amount
x

261.1192013
195.3562014
44.5272015

x

6/16/15 3:58 PM

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.
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APPENDIX  G 

Water Quality Data 

























































































































































































APPENDIX  H 

Permitting 
Documentation 



PERMITS AND LICENSE CHECKLIST

1. LETTER OF APPLICATION - 3 copies 
a. Identify your organization and state what is requested: Permit or License. 
b. List the type of structure, improvement, or work that is to be constructed. 
c. Statement of reason for said work, i.e., commercial, public, or private venture. 

2. MAPS AND DRAWINGS - General 
a. Letter-size drawings are the minimum acceptable. 
b. Meridian or north arrow shown. 
c. Drawn to scale with scale stated and shown graphically. 

3. VICINITY MAP – 3 copies 
a. Show a town, highway, bridge, or major identifiable feature. 
b. General location of work outlined should be circled in red. 

4. LOCATION MAP – 3 copies 
a. Area where facilities are to be constructed should be outlined in red. 
b. Show property lines (metes and bounds, if possible) and/or location of property line markers, such as 

steel pipes driven into the ground with permanent identification data. 

5. PLANS AND SPECIFICATION – 3 copies 
a. Drawings of sufficient details to determine exactly what is proposed, how it is to be constructed, and 

by whom.
b. In any operation involving earthwork, such as an excavation, drilling or boring, a cross sections and 

profile of the proposed works must be furnished.  See examples in Attachments I-IV at 
http://www.ibwc.state.gov/Files/construction_criteria.pdf

6. If the construction is also on land owned by personnel other than the government, the applicant must 
include a statement in triplicate from the owners giving permission for such construction on their property 
and access thereto. 

7. If the proposed work requires clearing, excavation, or dredging on government property, you must first 
contact the following agencies: 
a. Appropriate Historic Preservation Officer(s), to find out if you need a cultural resources survey of 

the area. 
b. U.S. Department of Interior, Fish and Wildlife Service, to determine the impact of the project on 

threatened and endangered species, both animal and plant life. 
c. U.S. Army Corps of Engineers, to determine the effects of the proposed project on the waters of the 

U.S., (wetlands, streams, and rivers) in the area. 
d. The Texas Parks & Wildlife and TCEQ, if applicable, for projects along the Rio Grande. 

8. The letters from these various state and federal agencies, concurring with the proposed work, must be 
obtained by the requestor before the International Boundary and Water Commission will issue the 
requested permit. 

9. A permit from the State Water Commissions, to divert waters from rivers or reservoirs, is necessary before 
a permit for pumps and water lines can be issued. 

10. LICENSE FEES, (EFFECTIVE JANUARY 1, 1977) ARE AS FOLLOWS:
a. Commercial License -$150 per year plus $28 per year per acre or
            part thereof. 
b. Permanent Commercial Utilities -$115 per year 
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Elephant Butte Irrigation District 
Engineering Department 

Phone:  575-526-6671                                                                                   Fax:  575-541-5716 
Office:  530 South Melendres Street, Las Cruces  NM  88005           Mailing:  530 S. Melendres St. Las Cruces  NM  88005 

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
 

RIGHT OF USE APPLICATION 
1. APPLICATION DOES NOT GUARANTEE APPROVAL.                                                                                
2. THE APPLICATION FEE IS $50.00 PLUS TAX AND IS NON-REFUNDABLE WHETHER YOUR 

APPLICATION IS APPROVED OR DENIED. 
3. THIS APPLICATION WILL NOT BE PROCESSED UNLESS ALL ITEMS ARE LEGIBLE, COMPLETED IN 

ENTIRETY, AND ATTACHED AS DESCRIBED BELOW. 
4. ALLOW 60-90 DAYS FOR PROCESSING. 
5. CONTACT THE EBID ENGINEERING DEPARTMENT FOR ASSISTANCE IN COMPLETING ALL 

REQUIREMENTS. 

Applicant’s Name: ___________________________________________________
Business Name:______________________________________________________
Mailing Address: ____________________________________________________ Date:________________
Phone:___________________________Cell:_________________________Fax:________________________
Type of Use (or Agreement) 

Area:   _____Beehive  _____Use of ROW _____Blanket Agreement #________________________________ 
Crossing:   _____Bridge  _____Culvert _____Flume _____Siphon _____Utilities* 
Discharge: _____De-watering  _____Lift Pump _____Stormwater  _____Well Pump (for LRG-________________)  
Parallel:   _____Harvest Gate  _____Trail/path _____Turnout _____Utilities* 
Removal: _____Sediment (dirt, sand) _____Trees _____Bamboo         _____Canal & Drain Water Extraction 
Other:  ______________________________________________________________             _____Encroachment Agreement 

      *For Utilities, specify: _____Cable     _____Electric     _____Gas     _____Sewer     _____Telephone     _____Water     _____Road  

Purpose (describe what you propose to do, quantities, dimensions, etc.) ________________________________________________________

____________________________________________________________________________
Location (describe exactly where the activity will take place – name the canal, lateral, drain or other EBID facility.)  _____Aerial  _____Buried  

EBID Facility:_______________________________ Station ID__________________________
Address (if different from above): _____________________________________________________

                Account No.___________________________________ Parcel No.________________________________________________________

Vicinity Map Attached/Other: ______________________________________________________________________________________ 

Site Plan (plan view of construction/installation)
1. Attach a map(s) showing location and site of structures or installation including EBID facilities.   
2. Include a north arrow, rights-of-way, easements, property lines, and features affected by construction.  
3. Provide site photos, three (3) sets. For crossings and harvest gates, provide photos of all directions (north, south, east, west).

Construction/Design Drawing  (engineering design details-exact size, length, width, height, materials, etc.) 
1. Drawings and materials must comply with design criteria (available at the EBID office or on the Internet at www.ebid-nm.org). 
2. Provide detailed construction plan, three (3) sets. Include a digital data file if available (NM-Central  State Plane Coordinates, 83). 
3. Provide estimated construction dates. Include beginning and ending dates. (Notify EBID when construction begins and ends.) 
4. A cross section or design profile is required for crossings and harvest gates. 
5. Design/construction to be performed by:    � Self      � EBID     � Professional-Name______________________________

Sign name(s) as written in permit application. For partnership, licensees should sign as "members of partnership", for corporation, the officer authorized to execute
contracts, etc. should sign, with title, the sufficiency of such signature being attested by the Secretary, with corporate seal.
 LICENSEE 
  SIGNATURE       
  TITLE        
  SIGNATURE       
  TITLE        
  DATE        
  � Permit is for farm use purposes-please waive administration fee.      

I have read and reviewed the General Conditions language 
contained on the reverse side of this Application, and hereby accept 
the terms and conditions expressed or implied herein.  I also agree to 
comply with all additional Special Conditions that may apply as 
specified on the Right of Use Permit.  I further agree to pay all 
applicable permit fees within 60 days of Board approval or this 
application becomes void.  I understand the rules and regulations of 
Elephant Butte Irrigation District and agree to abide by same during the 
term of the Right of Use Permit.   

THIS APPLICATION WILL BE RESEARCHED AND PRESENTED TO THE EBID BOARD OF DIRECTORS FOR APPROVAL.  IF APPROVED 
AND THE PERMIT FEES ARE PAID IN FULL, A PERMIT WILL BE ISSUED TO YOU.  IF DENIED, A LETTER WILL BE MAILED TO YOU.  

THIS IS NOT A PERMIT

 FOR USE BY EBID ONLY: 
Permit Application Fee Paid   �   
ENG Job No. _____________________ 
Limited Use_____ Special Use______ 
Government_____  Individual_____ 
Total Fees: 
Board Date:_____________________ 
          Approved  �             Denied  �
Remarks: 



General Conditions 
SECTION 1.  Rights of Elephant Butte Irrigation District (EBID):  The Elephant Butte Irrigation 
District (hereinafter Licensor) operates and maintains the New Mexico portion of the Rio Grande 
Project. It has fee simple and easement rights over canals, ditches and other rights-of-way within 
the District boundaries. 

SECTION 2.  Assignment and Binding Nature:  Licensee shall not assign this license, in whole or 
in part, without Licensor’s prior written consent, and absent such consent, any attempted 
assignment shall be void. Licensee shall make all requests for Licensor’s consent to an 
assignment, modification, or amendment of the license in writing and shall accompany each 
request with a service charge of $50.00 Plus Applicable Taxes. Such service charge shall be the 
property of Licensor and not refundable to Licensee. 

SECTION 3.  Termination of the License:
3.1  Either party may terminate this license with or without cause upon not less than thirty (30) 
days notice. 

3.2  If Licensee fails to comply with the conditions set forth herein, or if either party terminates this 
license, Licensee shall remove at its own cost, within thirty (30) calendar days after written notice 
from Licensor, any materials, improvements or facilities placed on Licensed Property by Licensee, 
its directors, officers, employees, or agents. If Licensee fails to remove any of the materials, 
improvements or facilities within the thirty (30) day period, Licensor at its election, (i) with or without 
giving notice to Licensee, may remove and store the materials, improvements of facilities or (ii) 
give notice to Licensee that Licensor will retain the materials, improvements or facilities. Upon 
Licensor’s giving notice to Licensee that Licensor will retain the materials, improvements, or 
facilities, Licensee’s right, title and interest in the materials, improvements, or facilities immediately 
shall vest in Licensor. 

3.3  If Licensor removes any materials, improvements or facilities pursuant to Section 3.2, 
Licensee shall reimburse Licensor for the costs of such removal or storage (as conclusively 
determined by Licensor) within ten (10) calendar days after Licensor presents Licensee a 
statement of such costs. Licensee shall release Licensor from all damages resulting to Licensee 
from such removal or storage. 

3.4  If Licensee’s right, title and interest in any of the materials, improvements or facilities vest in 
Licensor pursuant to Section 3.2, then Licensee shall execute, acknowledge and deliver to 
Licensor an instrument, acceptable to Licensor, transferring to Licensor all Licensee’s right, title 
and interest in the materials, improvements or facilities. The provisions of this Section shall survive 
termination of this license. 

SECTION 4.  Maintenance of Licensed Property and Interface with Licensor’s Use of Licensed 
Property:
4.1  Licensee, at its own expense, shall maintain the Licensed Property and all Licensee’s 
materials, improvements and facilities thereon in good, sanitary and safe condition as conclusively 
determined by Licensor. Such maintenance shall involve but not be limited to, (a) repair and 
upkeep of the structure(s); (b) the removal of deposited sediment, trash, and other debris from 
within and adjacent to the structure(s); (c) control of vectors and other pests associated with the 
structure(s); and (d) repair of damages to the affected facilities of the Rio Grande Project as 
determined by the EBID. Such maintenance shall be conducted by the Licensee annually or on 
request by the EBID between the end of each irrigation season and December 31 of the same 
year, or at other times upon written notification by the EBID. Such maintenance shall not interfere 
in any manner whatsoever with the construction, operation, and maintenance of any part of the Rio 
Grande Project. EBID shall be notified at least forty-eight (48) hours in advance of any planned 
maintenance, unless under emergency conditions when notifications shall be timely. Neither 
Licensee nor its agents shall interfere with the use of the Licensed Property by Licensor, or the 
interest of any other individual or entity in the Licensed Property. 

4.2  If Licensee defaults in the performance of any provision of Section 4.1, as conclusively 
determined by Licensor, and Licensor gives notice of the default, Licensee shall correct such 
default to the satisfaction of Licensor within the required period of time set forth in the notice 
(Correction Period). If Licensee fails to correct the default within the Correction Period, Licensor 
may take any action determined by Licensor to be necessary to correct such default, including 
without limitation making any repair or modification to or removing any such materials, 
improvements or facilities. Licensee shall reimburse Licensor for the costs of correcting such 
default, as conclusively determined by Licensor, within ten (10) calendar days after Licensor 
presents Licensee a statement of such costs. Licensee shall release Licensor from all damages 
resulting to Licensee from correcting such default, including without limitation those damages 
arising from all repairs or modifications to or removal of any materials, improvements, or facilities 
on the Licensed Property. 

SECTION 5.  Nonexclusive Rights:  This license is nonexclusive and nothing herein shall prevent 
Licensor from accessing or using the Licensed Property or prohibit Licensor from permitting 
another entity to access or use the Licensed Property. Licensor shall not be liable to Licensee for 
any damage to public or private property or installations located upon the Licensed Property. 
Nothing in this license shall be construed to deny or lessen the powers and privileges granted 
Licensor by the laws of the State of New Mexico. 

SECTION 6.  Existing Easements and Licenses:  This license is subject to all existing easements, 
licenses and matters of record. 

SECTION 7.   
For ”Individual” Permits Only - Indemnification:  Licensee (Indemnitor), its successors and assigns, 
shall indemnify and hold harmless Licensor (Indemnitee), and the directors, officers, employees, 
agents, successors and assigns thereof, against and from any claim, demand, lawsuit or action of 
any kind for damages or loss; whether directly or indirectly arising out of (a) acts or omissions of 
Licensee, its agents, officers, directors, or employees, (b) Licensee’s use or occupancy of the 
Licensed Property for the purposes contemplated by this License, including but not limited to 
claims by third parties who are invited or permitted onto the Licensed Property, either expressly or 
implied, by Licensee or by the nature of Licensees development r other use pursuant to this 
License, or (c) Licensee’s failure to comply with or fulfill its obligations established by this License 
or by law, and whether such damage or loss is to person or property. Such obligation to indemnity 
shall extend to and encompass all costs incurred by Licensor in defending against subject claims, 
demands, lawsuit, or actions, including though not limited to attorney, witness and expert witness 
fees, and any other litigation related expenses. Licensee shall have no obligation to indemnity 
Licensor gains liability directly attributable to the negligence or willful action of the Licensor, its 
directors, officers, employees, agents, successors or assigns. The provisions of this section shall 
survive termination of this License. 

For “Government” Permits Only - Tort Claims Act:  By entering into this Agreement, the District and 
its “public employees” as defined in the New Mexico Tort Claims Act, and the Licensee and its 
“public employees” as defined in the New Mexico Tort Claims Act, do not waive sovereign 
immunity, do not waive any defense(s) and/or do not waive any limitation(s) of liability pursuant to 
law. No provision in this Agreement modifies and/or waives any provision of the New Mexico Tort 
Claims Act. However, within the limitations above stated, each party shall be responsible for their 

own negligent acts. This Agreement is not intended by any of its provision to create in the public, 
or any member thereof, a third party beneficiary or to authorize anyone not a party to this 
Agreement to maintain a suit(s) for wrongful death(s), bodily and/or personal injury(ies) to 
person(s), damage(s) to property(ies), and/or any other claim(s) whatsoever pursuant to the 
provisions of this Agreement. Effective June 9, 2004, a resolution was approved by the EBID 
Board of Directors placing a moratorium on the issuance of permits to governmental 
agencies. Therefore, special insurance protection may be required in the form of a 
Certificate of Indemnification which specifies EBID as the Certificate Holder.

SECTION 8.  Insurance:  Without limiting any liabilities or any other obligations or duty of 
Licensee/Permitee, EBID at its option may require insurance and proof of insurance as condition to 
this Permit. If the insurance is required, the Licensee/Permitee will be notified by letter, which letter 
shall specify the amount and type of insurance required by EBID. 

SECTION 9.  Construction:
9.1  Prior to making any installations on the Licensed Property, Licensee shall submit to Licensor 
for its approval a detailed plan showing the location of any such installations, and pay Licensor all 
review and inspection fees required by Licensor. All construction on the Licensed Property shall be 
performed in accordance with specifications approved by Licensor. At least ten (10) days prior to 
the beginning of any construction on the Licensed Property, Licensee shall provide Licensor notice 
of the date that construction will begin and a schedule listing all construction activities and the 
dates when such construction activities will be performed. Licensee shall give Licensor written 
notice of all changes in the schedule and delays in construction immediately upon it being 
reasonably foreseeable that such change or delay will occur. 

9.2  Licensee shall contact Licensor a minimum of 72 hours in advance of start of construction to 
obtain a construction clearance. Phone Number: (505) 526-6671. NOTE:  A CONSTRUCTION 
CLEARANCE DOES NOT ASSURE THAT THE CANALS, LATERALS OR DRAINS WILL BE 
WITHOUT WATER. 

9.3  Licensee’s materials, facilities, improvements, and appurtenances constructed, installed, 
operated and maintained on the Licensed Property shall not interfere with Licensor’s use of 
Licensor’s existing and or of any future irrigation facilities on or adjacent to the Licensed Property. 

9.4  Licensor may regulate the scheduling of construction, if any, located on the Licensed Property 
relating to irrigation operation, traffic control, backfilling, compacting, or paving and locating or 
relocating the materials, facilities, improvements or appurtenances. 

9.5  If relocation of Licensee’s materials, facilities, improvements or appurtenances is necessitated 
by Licensor’s use of existing facilities or the construction of improvements by or on behalf of 
Licensor, Licensee shall bear the entire cost of relocating said materials, facilities, improvements 
and appurtenances. 

9.6  Licensor shall not exercise its right to require relocation of Licensee’s facilities in an 
unreasonable or arbitrary manner. 

SECTION 10.  Permits, Statutes and Codes:  Licensee shall comply with the applicable 
requirements of all statutes, acts, ordinances, regulations, codes, and standards of legally 
constituted authorities with jurisdiction. Licensee shall obtain or cause to be obtained at its 
expense, all permits, approvals and authorizations required by Licensee’s actions pursuant to this 
license. 

SECTION 11.  Licensor’s Right to Inspect:
11.1  Licensor may enter any part of the Licensed Property at all reasonable times to make an 
inspection thereof. During any construction by Licensee, Licensor may inspect all trenching, 
backfilling and other related items and require conformance with all requirements and 
specifications established by Licensor. 

11.2  Licensee shall release Licensor for all damages arising out of any delay, whether reasonable 
or unreasonable, or foreseeable or unforeseeable, by Licensor in permitting or inspecting any work 
on the Licensed Premises. The provisions of this section shall survive termination of this license. 

SECTION 12.  Service of Notice:  All notices and demands required or permitted by this license 
shall be in writing and shall be deemed to have been given properly when (i) sent by certified mail 
(postage fully prepaid) to the respective address as furnished by either party to the other pursuant 
to this section; (ii) delivered personally to the parties hereto. 

SECTION 13.  WAIVER:  No waiver by either party of any breach of any of the covenants or 
conditions of this license which are to be performed by the other party shall be construed as a 
waiver of any succeeding breach of the same or any other covenant or conditions. 

SECTION 14.  Attorneys’ Fees upon Default:  If Licensee defaults in the timely performance of its 
obligations, under this License, the Licensor shall be entitled to recover court costs and reasonable 
attorney’s fees, as determined by a court, in any suit or proceeding to enforce its rights under this 
License. The foregoing shall not in any way limit or restrict any right or remedy at law or equity 
which would otherwise be available to such party in default. 

SECTION 15.  Force Majeure:  If either party is rendered unable, wholly or in part, by force 
majeure to carry out its obligations under this License, other than the obligation of Licensee to 
make payments of amounts due hereunder, then the obligations of both Licensee and Licensor, so 
far as they are affected by such force majeure, shall be suspended during the continuance of any 
inability so caused, but for no longer period, and such cause shall so far as possible be remedied 
within a reasonable time. The term “force majeure” as employed in this License shall mean acts of 
God, strikes, lockouts, or other industrial disturbances, acts of public enemies, wars, blockades, 
insurrections, riots, epidemics, landslides, lightning, earthquakes, fires, storms, floods, washouts, 
interruptions by government not due to the fault of the parties, civil disturbances, explosions, or 
unforeseeable action or nonaction by governmental bodies in approving the applications for 
approvals or permits or any material change in circumstances arising out of legislation, regulation 
or litigation. Nothing in this section shall require Licensor to settle a strike. 

SECTION 16.  Entire Agreement; Changes After Execution:  This License, including its specified 
addenda and exhibits, if any, constitutes the entire agreement between the parties, and any 
amendment hereto must be in writing, signed by both parties. 

SECTION 17.  Water Damage:  Licensor shall not be liable for any loss sustained by Licensee, its 
officers, employees, agents, assigns or invitees on the Licensed Property because of water 
damage from any sources whatsoever, including but not limited to, flood, drainage, or run-off, 
irrespective of any prior knowledge by Licensor of the possibility of such flood, drainage, or run-off, 
or any act, omission or negligence of Licensor, members of its governing body, directors, officers, 
employees, agents or assigns, arising from operation or maintenance of any Rio Grande Project 
dam, canal, drain or other works.





Form NM-8151-6 
(September 2004) 

United States Department of the Interior 
Bureau of Land Management 

New Mexico State Office 

Request for Modification of  
Cultural Resource Use Permit 

1. Name of Permitee:     2. Mailing Address:  

3.  Telephone Number:
   FAX Number: 
   E-mail address: 

4. Previous Permit/Modification Number:   5. Issue Date: 

6. Nature of Modification Requested: 
___a. Addition of Personnel    ___d. Change of Name or Address 

 ___b. Removal of Personnel    ___e. Change/Add Location/Area of Work 
 ___c. Change of Curation Facility 

7. Provide pertinent  information about modification requested; ie., extension date, names of individuals 
by position and permit area requested (with vitae and charts of experience attached): 

8. Existing permit status (list personnel currently on your permit by role and permit area): 
a. Authorized for Project Director   b. Authorized for Field Supervisor 

9. Signature - Permit Administrator:   Date: 

Record of Decision       New Permit No:
         Expiration Date: 

 ___Modification Approved    ___Special Stipulations Attached 
 ___Modification Denied    ___Letter of Explanation Attached 

Approved by:___________________________________ Date: _____________________________________ 

  Deputy State Director, 
  Division of Resources 

(Attach Sheets for additional information)



APPENDIX  I 

Miscellaneous 
Calculations 



Tank Elevation (ft), 
half full 4006
Q (gpm) 2000
minimum pressure 
(psi) 20
PVC, C factor 140
Static Pressure at 
Desert Pride (psi) 92
Minimum head loss 
(psi) 72.08
Pressure at Anthony 
Middle School (psi) 73

End Elevation (ft) South Tank Type
Size
(in) length (ft)

Velocity
(ft/s)

Major
Head loss 
(ft)

minor
Headloss
(ft)

Head
loss
(psi)

EXIST 3903.64 To W Frontage Road PVC 16 1650.02 3.19 3.31 0.33
EXIST 3903.48 To Acosta Road PVC 16 528.94 3.19 1.06 0.11
EXIST 3804.48 To Anthony Drive PVC 16 7073.51 3.19 14.21 1.42
EXIST 3836.26 To O'Hara Road PVC 14 5670.58 4.17 21.81 2.18
EXIST 3796.86 To Highway 478 PVC 14 3747.40 4.17 14.41 1.44

EXIST 3794.46 To Dairy Farm Road PVC 14 6084.91 4.17 23.41 2.34
EXIST 3792.49 To Webb Road PVC 10 1659.07 8.17 32.80 3.28

EXIST 3790.82 To Washington Street PVC 10 7842.14 8.17 155.06 15.51
EXIST 3793.52 East Rio Grande Levee PVC 8 2446.25 12.77 143.25 14.32

PROP 3793.46 West Rio Grande Levee DI 12 620.06 5.67 5.05 0.50 2.40
PROP 3789.44 To E. Boone Circle PVC 12 1159.31 5.67 9.44 0.94 4.50
PROP 3792.45 To West Boone Circle PVC 12 442.36 5.67 3.60 0.36 1.72
PROP 3797.3 To Lou Henson Hwy PVC 12 4153.88 5.67 33.83 3.38 16.11
PROP 3793.29 To Desert Pride Elementary PVC 12 5273.56 5.67 42.95 4.29 20.45

45.17West of Rio Grande

Hazen Williams Head Loss Calculations







APPENDIX  J 

Existing Water 
System Map & As-

Built Drawings 





















APPENDIX  K 

Detailed Cost 
Estimates 



Item Unit Quantity Unit Price Total Price

6" Waterline LF 1425 17.00$             24,225.00$
6" Gate Valve EA 2 1,200.00$        2,400.00$
Fire Hydrants EA 2 3,000.00$        6,000.00$
Subtotal 32,625.00$

Mobilization LS 1 15,000.00$      15,000.00$
12" Waterline LF 6350 33.00$             209,550.00$
12" Gate Valve EA 3 2,300.00$        6,900.00$
6" Waterline LF 1100 17.00$             18,700.00$
6" Gate Valve EA 2 1,200.00$        2,400.00$
River Crossing on Bridge LF 400 50.00$             20,000.00$
Bridge Hangers EA 21 750.00$           15,750.00$
Jack & Bore LF 200 220.00$           44,000.00$
Jack & Bore Road Crossing EA 1 25,000.00$      25,000.00$
Fire Hydrants EA 8 3,000.00$        24,000.00$
Subtotal 381,300.00$

14" Waterline LF 4600 31.00$             142,600.00$
14" Gate Valve EA 2 2,400.00$        4,800.00$
Jack & Bore LF 100 250.00$           25,000.00$
Pavement Removal & Replacement SY 30 33.00$             990.00$
Fire Hydrants EA 2 3,000.00$        6,000.00$
Subtotal 179,390.00$

6" Waterline LF 2100 17.00$             35,700.00$
6" Gate Valve EA 1 1,200.00$        1,200.00$
Fire Hydrants EA 2 3,000.00$        6,000.00$
Subtotal 42,900.00$

8" Waterline LF 9750 19.00$             185,250.00$
8" Gate Valve EA 3 1,600.00$        4,800.00$
Fire Hydrants EA 8 3,000.00$        24,000.00$
Subtotal 214,050.00$

Mobilization LS 1 15,000.00$      15,000.00$
12" Waterline LF 5300 33.00$             174,900.00$
12" Gate Valve EA 5 2,300.00$        11,500.00$
Fire Hydrant EA 4 3,000.00$        12,000.00$
Subtotal 213,400.00$
Project Subtotal Cost 1,063,665.00$
Contingincies @ 10% 106,366.50$
Total Project Cost 1,170,031.50$

Levee Road Loop

NM 28 

Alternative 1- (Alignment 1, Bridge Crossing)

Washington Street

O'Hara Road

Webb Road

East Drain Drive



Item Unit Quantity Unit Price Total Price

6" Waterline LF 1425 17.00$           24,225.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
Fire Hydrant EA 2 3,000.00$      6,000.00$              
Subtotal 32,625.00$             

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 6350 33.00$           209,550.00$           
12" Gate Valve EA 3 2,300.00$      6,900.00$              
6" Waterline LF 1100 17.00$           18,700.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
River Crossing on Bridge LF 400 50.00$           20,000.00$             
Bridge Hangers EA 21 750.00$         15,750.00$             
Jack & Bore LF 200 250.00$         50,000.00$             
Jack & Bore Road Crossing EA 1 25,000.00$    25,000.00$             
Fire Hydrant EA 8 3,000.00$      24,000.00$             
Subtotal 387,300.00$           

14" Waterline LF 4600 31.00$           142,600.00$           
14" Gate Valve EA 2 2,400.00$      4,800.00$              
Jack & Bore LF 100 250.00$         25,000.00$             
Pavement Removal & Replacement SY 30 33.00$           990.00$                 
Fire Hydrant EA 1 3,000.00$      3,000.00$              
Subtotal 176,390.00$           

6" Waterline LF 2150 17.00$           36,550.00$             
6" Gate Valve EA 1 1,200.00$      1,200.00$              
Fire Hydrant EA 2 3,000.00$      6,000.00$              
Subtotal 43,750.00$             

8" Waterline LF 2100 19.00$           39,900.00$             
8" Gate Valve EA 3 1,600.00$      4,800.00$              
Fire Hydrant EA 5 3,000.00$      15,000.00$             
Subtotal 59,700.00$             

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 5300 33.00$           174,900.00$           
12" Gate Valve EA 5 2,300.00$      11,500.00$             
Fire Hydrant EA 4 3,000.00$      12,000.00$             
Subtotal 213,400.00$           

Project Subtotal Cost 913,165.00$           
Contingincies @ 10% 91,316.50$             
Total Project Cost 1,004,481.50$        

Levee Road Loop

NM 28 

Webb Road

Alternative 2- (Alignment 2, Bridge Crossing)

Washington Street

O'Hara Road

East Drain Drive



Item Unit Quantity Unit Price Total Price

6" Waterline LF 1425 17.00$             24,225.00$
6" Gate Valve EA 2 1,200.00$        2,400.00$
Fire Hydrants EA 2 3,000.00$        6,000.00$
Subtotal 32,625.00$

Mobilization LS 1 15,000.00$      15,000.00$
12" Waterline LF 6350 33.00$             209,550.00$
12" Gate Valve EA 3 2,300.00$        6,900.00$
6" Waterline LF 1100 17.00$             18,700.00$
6" Gate Valve EA 2 1,200.00$        2,400.00$
River Crossing on Bridge LF 400 50.00$             20,000.00$
Bridge Hangers EA 21 750.00$           15,750.00$
Jack & Bore LF 200 250.00$           50,000.00$
Jack & Bore Road Crossing EA 1 25,000.00$      25,000.00$
Fire Hydrant EA 8 3,000.00$        24,000.00$
Subtotal 387,300.00$

14" Waterline LF 4100 30.00$             123,000.00$
14" Gate Valve EA 2 2,200.00$        4,400.00$
Jack & Bore LF 100 250.00$           25,000.00$
Pavement Removal & Replacement SY 30 33.00$             990.00$
Fire Hydrants EA 2 3,000.00$        6,000.00$
Subtotal 159,390.00$

6" Waterline LF 1300 17.00$             22,100.00$
6" Gate Valve EA 1 1,200.00$        1,200.00$
Fire Hydrants EA 2 3,000.00$        6,000.00$
Subtotal 29,300.00$

8" Waterline LF 2650 19.00$             50,350.00$
8" Gate Valve EA 3 1,600.00$        4,800.00$
Fire Hydrants EA 5 3,000.00$        15,000.00$
Subtotal 70,150.00$

Mobilization LS 1 15,000.00$      15,000.00$
12" Waterline LF 5300 21.00$             111,300.00$
12" Gate Valve EA 5 2,300.00$        11,500.00$
Fire Hydrant EA 4 3,000.00$        12,000.00$
Subtotal 149,800.00$
Project Subtotal Cost 828,565.00$
Contingincies @ 10% 82,856.50$
Total Project Cost 911,421.50$

Property Line Loop

NM 28 

Webb Road

Alternative 1- (Alignment 3, Bridge Crossing)

Washington Street

O'Hara Road

East Drain Drive



Item Unit Quantity Unit Price Total Price

6" Waterline LF 1425 17.00$           24,225.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 32,625.00$             

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 6350 33.00$           209,550.00$           
12" Gate Valve EA 3 2,300.00$      6,900.00$              
6" Waterline LF 1100 17.00$           18,700.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
Directional Drill Across River LF 900 150.00$         135,000.00$           
Jack & Bore LF 200 250.00$         50,000.00$             
Jack & Bore Road Crossing EA 1 25,000.00$    25,000.00$             
Fire Hydrants EA 8 3,000.00$      24,000.00$             
Subtotal 486,550.00$           

14" Waterline LF 4600 31.00$           142,600.00$           
14" Gate Valve EA 2 2,400.00$      4,800.00$              
Jack & Bore LF 100 250.00$         25,000.00$             
Pavement Removal & Replacement SY 30 33.00$           990.00$                 
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 179,390.00$           

6" Waterline LF 2100 17.00$           35,700.00$             
6" Gate Valve EA 1 1,200.00$      1,200.00$              
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 42,900.00$             

8" Waterline LF 9750 19.00$           185,250.00$           
8" Gate Valve EA 3 1,600.00$      4,800.00$              
Fire Hydrants EA 8 3,000.00$      24,000.00$             
Subtotal 214,050.00$           

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 5300 33.00$           174,900.00$           
12" Gate Valve EA 5 2,300.00$      11,500.00$             
Fire Hydrant EA 4 3,000.00$      12,000.00$             
Subtotal 213,400.00$           

Project Subtotal Cost 1,168,915.00$        
Contingincies @ 10% 116,891.50$           
Total Project Cost 1,285,806.50$        

Levee Road Loop

NM 28 

Webb Road

Alternative 4- (Alignment 1, Directional Drill Crossing)

Washington Street

O'Hara Road

East Drain Drive



Item Unit Quantity Unit Price Total Price

6" Waterline LF 1425 17.00$           24,225.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 32,625.00$             

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 6350 33.00$           209,550.00$           
12" Gate Valve EA 3 2,300.00$      6,900.00$              
6" Waterline LF 1100 17.00$           18,700.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
Directional Drill Across River LF 900 150.00$         135,000.00$           
Jack & Bore LF 200 250.00$         50,000.00$             
Jack & Bore Road Crossing EA 1 25,000.00$    25,000.00$             
Fire Hydrants EA 8 3,000.00$      24,000.00$             
Subtotal 486,550.00$           

14" Waterline LF 4600 31.00$           142,600.00$           
14" Gate Valve EA 2 2,400.00$      4,800.00$              
Jack & Bore LF 100 250.00$         25,000.00$             
Pavement Removal & Replacement SY 30 33.00$           990.00$                 
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 179,390.00$           

6" Waterline LF 2150 17.00$           36,550.00$             
6" Gate Valve EA 1 1,200.00$      1,200.00$              
Fire Hydrant EA 2 3,000.00$      6,000.00$              
Subtotal 37,750.00$             

8" Waterline LF 2100 19.00$           39,900.00$             
8" Gate Valve EA 3 1,600.00$      4,800.00$              
Fire Hydrants EA 5 3,000.00$      15,000.00$             
Subtotal 59,700.00$             

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 5300 33.00$           174,900.00$           
12" Gate Valve EA 5 2,300.00$      11,500.00$             
Fire Hydrant EA 4 3,000.00$      12,000.00$             
Subtotal 213,400.00$           

Project Subtotal Cost 1,009,415.00$        
Contingincies @ 10% 100,941.50$           
Total Project Cost 1,110,356.50$        

Levee Road Loop

NM 28 

Webb Road

Alternative 5- (Alignment 2, Directional Drill Crossing)

Washington Street

O'Hara Road

East Drain Drive



Item Unit Quantity Unit Price Total Price

6" Waterline LF 1425 $17 $24,225
6" Gate Valve EA 2 $1,200 $2,400
Fire Hydrants EA 2 $3,000 $6,000
Subtotal $32,625

Mobilization LS 1 $15,000 $15,000
12" Waterline LF 6350 $33 $209,550
12" Gate Valve EA 3 $2,300 $6,900
6" Waterline LF 1100 $17 $18,700
6" Gate Valve EA 2 $1,200 $2,400
Directional Drill Across River LF 900 $150 $135,000
Jack & Bore LF 200 $250 $50,000
Jack & Bore Road Crossing EA 1 $25,000 $25,000
Fire Hydrants EA 8 $3,000 $24,000
Subtotal $486,550

14" Waterline LF 4100 $31 $127,100
14" Gate Valve EA 2 $2,400 $4,800
Jack & Bore LF 100 $220 $22,000
Pavement Removal & Replacement SY 30 $33 $990
Fire Hydrants EA 2 $3,000 $6,000
Subtotal $154,890

6" Waterline LF 1300 $17 $22,100
6" Gate Valve EA 1 $1,200 $1,200
Fire Hydrants EA 2 $3,000 $6,000
Subtotal $29,300

8" Waterline LF 2650 $19 $50,350
8" Gate Valve EA 3 $1,600 $4,800
Fire Hydrants EA 5 $3,000 $15,000
Subtotal $70,150

Mobilization LS 1 $15,000 $15,000
12" Waterline LF 5300 $33 $174,900
12" Gate Valve EA 5 $2,300 $11,500
Fire Hydrant EA 4 $3,100 $12,400
Fire Hydrant EA 4 $3,100 $12,400
Subtotal $213,800

$987,315
$98,732

$1,086,047

Webb Road

Alternative 6 - (Alignment 3, Directional Drill Crossing)

Washington Street

O'Hara Road

East Drain Drive

Estimated Construction Costs

Property Line Loop

NM 28 

Project Subtotal Cost
Contingincies @ 10%

Total Construction Cost



Item Unit Quantity Unit Price Total Price

6" Waterline LF 1425 17.00$           24,225.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 32,625.00$             

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 6350 33.00$           209,550.00$           
12" Gate Valve EA 3 2,300.00$      6,900.00$              
6" Waterline LF 1100 17.00$           18,700.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
Trench Across River LF 400 25.00$           10,000.00$             
Divert River LS 1 50,000.00$    50,000.00$             
Water Stops LS 1 10,000.00$    10,000.00$             
Rebuild Levees LS 1 20,000.00$    20,000.00$             
Jack & Bore LF 200 250.00$         50,000.00$             
Jack & Bore Road Crossing EA 1 25,000.00$    25,000.00$             
Fire Hydrants EA 8 3,000.00$      24,000.00$             
Subtotal 441,550.00$           

14" Waterline LF 4600 31.00$           142,600.00$           
14" Gate Valve EA 2 2,400.00$      4,800.00$              
Jack & Bore LF 100 250.00$         25,000.00$             
Pavement Removal & Replacement SY 30 33.00$           990.00$                 
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 179,390.00$           

6" Waterline LF 2100 17.00$           35,700.00$             
6" Gate Valve EA 1 1,200.00$      1,200.00$              
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 42,900.00$             

8" Waterline LF 9750 19.00$           185,250.00$           
8" Gate Valve EA 3 1,600.00$      4,800.00$              
Fire Hydrants EA 8 3,000.00$      24,000.00$             
Subtotal 214,050.00$           

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 5300 33.00$           174,900.00$           
12" Gate Valve EA 5 2,300.00$      11,500.00$             
Fire Hydrant EA 4 3,100.00$      12,400.00$             
Subtotal 213,800.00$           

Project Subtotal Cost 1,124,315.00$        
Contingincies @ 10% 112,431.50$           
Total Project Cost 1,236,746.50$        

Levee Road Loop

NM 28 

Webb Road

Alternative 7- (Alignment 1, Divert River and Trench)

Washington Street

O'Hara Road

East Drain Drive



Item Unit Quantity Unit Price Total Price

6" Waterline LF 1425 17.00$           24,225.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 32,625.00$             

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 6350 33.00$           209,550.00$           
12" Gate Valve EA 3 2,300.00$      6,900.00$              
6" Waterline LF 1100 17.00$           18,700.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
Trench Across River LF 400 25.00$           10,000.00$             
Divert River LS 1 50,000.00$    50,000.00$             
Water Stop LS 1 10,000.00$    10,000.00$             
Rebuild Levee LS 1 20,000.00$    20,000.00$             
Jack & Bore LF 200 250.00$         50,000.00$             
Jack & Bore Road Crossing EA 1 25,000.00$    25,000.00$             
Fire Hydrants EA 8 3,000.00$      24,000.00$             
Subtotal 441,550.00$           

14" Waterline LF 4600 31.00$           142,600.00$           
14" Gate Valve EA 2 2,400.00$      4,800.00$              
Jack & Bore LF 100 250.00$         25,000.00$             
Pavement Removal & Replacement SY 30 33.00$           990.00$                 
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 179,390.00$           

6" Waterline LF 2150 17.00$           36,550.00$             
6" Gate Valve EA 1 1,200.00$      1,200.00$              
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 43,750.00$             

8" Waterline LF 2100 19.00$           39,900.00$             
8" Gate Valve EA 3 1,600.00$      4,800.00$              
Fire Hydrants EA 5 3,000.00$      15,000.00$             
Subtotal 59,700.00$             

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 5300 33.00$           174,900.00$           
12" Gate Valve EA 5 2,300.00$      11,500.00$             
Fire Hydrant EA 4 3,100.00$      12,400.00$             
Subtotal 213,800.00$           

Project Subtotal Cost 970,815.00$           
Contingincies @ 10% 97,081.50$             
Total Project Cost 1,067,896.50$        

Levee Road Loop

NM 28 

Webb Road

Alternative 8- (Alignment 2, Divert River and Trench Crossing)

Washington Street

O'Hara Road

East Drain Drive



Item Unit Quantity Unit Price Total Price

6" Waterline LF 1425 17.00$           24,225.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 32,625.00$             

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 6350 33.00$           209,550.00$           
12" Gate Valve EA 3 2,300.00$      6,900.00$              
6" Waterline LF 1100 17.00$           18,700.00$             
6" Gate Valve EA 2 1,200.00$      2,400.00$              
Trench Across River LF 400 25.00$           10,000.00$             
Divert River LS 1 50,000.00$    50,000.00$             
Water Stop LS 1 10,000.00$    10,000.00$             
Rebuild Levee LS 1 20,000.00$    20,000.00$             
Jack & Bore LF 200 250.00$         50,000.00$             
Jack & Bore Road Crossing EA 1 25,000.00$    25,000.00$             
Fire Hydrants EA 8 3,000.00$      24,000.00$             
Subtotal 441,550.00$           

14" Waterline LF 4100 31.00$           127,100.00$           
14" Gate Valve EA 2 2,400.00$      4,800.00$              
Jack & Bore LF 100 250.00$         25,000.00$             
Pavement Removal & Replacement SY 30 33.00$           990.00$                 
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 163,890.00$           

6" Waterline LF 1300 17.00$           22,100.00$             
6" Gate Valve EA 1 1,200.00$      1,200.00$              
Fire Hydrants EA 2 3,000.00$      6,000.00$              
Subtotal 29,300.00$             

8" Waterline LF 2650 19.00$           50,350.00$             
8" Gate Valve EA 3 1,600.00$      4,800.00$              
Fire Hydrants EA 5 3,000.00$      15,000.00$             
Subtotal 70,150.00$             

Mobilization LS 1 15,000.00$    15,000.00$             
12" Waterline LF 5300 33.00$           174,900.00$           
12" Gate Valve EA 5 2,300.00$      11,500.00$             
Fire Hydrant EA 4 3,100.00$      12,400.00$             
Subtotal 213,800.00$           

Project Subtotal Cost 951,315.00$           
Contingincies @ 10% 95,131.50$             
Total Project Cost 1,046,446.50$        

Property Line Loop

NM 28 

Webb Road

Alternative 9- (Alignment 3, Divert River and Trench Crossing)

Washington Street

O'Hara Road

East Drain Drive





Item Unit Quantity Unit Price Total Price
Mobilization LS 1 80,000.00$           80,000.00$
1 Million Gallon Water Storage Tank LS 1 1,000,000.00$      1,000,000.00$
Site Grading LS 1 25,000.00$           25,000.00$
14" Water Line LF 100 31.00$                  3,100.00$
Land Acquisition AC 2 15,000.00$           30,000.00$
Subtotal 1,138,100.00$
Contingencies @ 15% 170,715.00$

1,308,815.00$

Additional 1 MG Storage Tank at North Tank Site Cost Estimate

Total



Item Unit Quantity Unit Price Total Price
Mobilization LS 1 $80,000 $80,000
1 Million Gallon Water Storage Tank LS 1 $1,000,000 $1,000,000
Site Grading LS 1 $25,000 $25,000
16" Water Line LF 275 $34 $9,350
Subtotal $1,114,350
Contingencies @ 15% $167,153

$1,281,503

Alternative 2 - Additional Storage Tank at South Tank Site Cost Estimate

Total

Estimated Construction Costs



Item Unit Quantity Unit Price Total Price
Mobilization LS 1 80,000.00$           80,000.00$
1 Million Gallon Water Storage Tank LS 1 1,200,000.00$      1,200,000.00$
Site Grading LS 1 15,000.00$           15,000.00$
16" Water Line LF 75 34.00$                  2,550.00$
Subtotal 1,295,000.00$
Contingencies @ 15% 194,250.00$

1,489,250.00$

Alt 3- MG Tank Tank at South Tank Site Cost Estimate

Total





Item Unit Quantity Unit Price Total Price
Mobilization LS 1 15,000.00$       15,000.00$                           
6" Waterline LF 10725 17.00$              182,325.00$                         
6" Gate Valve EA 20 1,200.00$         24,000.00$                           
Pavement Replacement SY 4800 33.00$              158,400.00$                         
Water Service Connection EA 130 1,000.00$         130,000.00$                         
Fire Hydrants EA 21 3,000.00$         63,000.00$                           
Subtotal 572,725.00$                         
Contingencies @ 15% 85,908.75$                           

658,633.75$                         

Alternative 3 - 6" Waterline Replacement Cost Estimate

Total



Item Unit Quantity Unit Price Total Price
Mobilization LS 1 15,000.00$       15,000.00$                           
6" Waterline LF 10725 17.00$              182,325.00$                         
6" Gate Valve EA 20 1,200.00$         24,000.00$                           
Pavement Replacement SY 4800 33.00$              158,400.00$                         
Water Service Connection EA 130 1,000.00$         130,000.00$                         
Fire Hydrants EA 21 3,000.00$         63,000.00$                           
Subtotal 572,725.00$                         
Contingencies @ 15% 85,908.75$                           

658,633.75$                         

Alternative 3 - 6" Waterline Replacement Cost Estimate

Total



Item Unit Quantity Unit Price Total Price
Mobilization LS 1 15,000.00$       15,000.00$                           
8" Waterline LF 1250 19.00$              23,750.00$                           
8" Gate Valve EA 2 1,600.00$         3,200.00$                             
6" Waterline LF 7475 17.00$              127,075.00$                         
6" Gate Valve EA 15 1,200.00$         18,000.00$                           
2" Waterline LF 4950 5.00$                24,750.00$                           
2" Gate Valve EA 15 175.00$            2,625.00$                             
Pavement Replacement SY 4800 33.00$              158,400.00$                         
Water Service Connection EA 130 1,000.00$         130,000.00$                         
Fire Hydrants EA 15 3,000.00$         45,000.00$                           
Subtotal 547,800.00$                         
Contingencies @ 15% 82,170.00$                           

629,970.00$                         

Alternative 4 - Waterline Replacement Cost Estimate

Total



Item Unit Quantity Unit Price Total Price
Mobilization LS 1 $15,000 $15,000
6" Waterline LF 9475 $17 $161,075
6" Gate Valve EA 18 $1,200 $21,600
8" Waterline LF 1250 $19 $23,750
8" Gate Valve EA 2 $1,600 $3,200
Pavement Replacement SY 4800 $33 $158,400
Water Service Connection EA 130 $1,000 $130,000
Fire Hydrants EA 21 $3,000 $63,000
Subtotal $576,025
Contingencies @ 15% $86,404

$662,429

Alternative 5 - 6" & 8" Waterline Replacement Cost Estimate

Total

Estimated Construction Costs



APPENDIX  L 

Loan and Grant 
Documentation 



































































































APPENDIX  M 

Reserve 
Documentation 









APPENDIX  N 

AWSD Work Orders 























































































































































APPENDIX  O 

Service Requests 
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