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I. INTRODUCTION 

This document supports the overall master plan for the Santolina Level ‘A’ Master Plan 

(“Santolina”).  It describes the basis of the water use projections and the conceptual water 

system for Santolina.  Santolina lies within the study area for the Albuquerque Bernalillo 

County Water Utility Authority Integrated Infrastructure Plan but outside of the adopted 

service area.  The conceptual water system described is consistent with the Albuquerque 

Bernalillo County Water Utility Authority’s (WUA) design criteria and operational 

methodology for the overall water system.  This project included meeting with WUA staff for 

overall concurrence with the concept; however, the WUA will not formally review and 

approve the water master plan at this time, and thus the final plan for water service may be 

different than that presented here. 

The Santolina Level ‘A’ Master Plan covers approximately 13,700+ acres of land owned 

by Western Albuquerque Land Holdings (“WAHL”).  Santolina is located on the Southwest 

Mesa and is generally bounded by I-40 to the north, the Atrisco Terrace open space and the 

area around 188th Street on the east, the grant boundary separating this property from 

Pajarito Mesa on the south, and the Ceja Escarpment area separating this property from the 

Rio Puerco Valley on the west. 

The Santolina Plan area has been the subject of planning efforts, but this property has 

never been covered by an approved master plan.  All of the lands in the Santolina Master 

Plan are located outside the municipal boundaries of the City of Albuquerque within the 

Southwest Planning Area of Bernalillo County.  The existing zoning of the property is 

primarily County A-1, with some parcels near I-40 and Central Avenue having C-1 and M-1 

zoning. 

This Level ‘A’ Master Plan follows the ‘Planned Community Criteria’ as adopted and 

amended by the Board of County Commission in 2012.   

The Santolina Community is envisioned to have 37,930 residential units at full build-out, 

a potential population of 95,000, approximately 77,000 jobs, 2.0 jobs per household, and 

over 3,100 acres of parks and open space. 

The master planned area is shown in Figure 1.  The proposed Santolina development 

area spans elevations representing WUA water pressure zones 1WR through 8W.  These 

zones serve customers between elevations of 4,975 and 5,945 feet and are developed to 

maintain water pressures between 50 and 100 psi.  Currently the highest area served by 

existing infrastructure south of I-40, and excluding MDS (a special case), is Zone 3WR 
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which has service from WUA via the Franciscan Reservoir.  The development is located 

primarily within the Atrisco trunk zone but also within the northern reaches of the Pajarito 

trunk zone.  The College trunk, located north of I-40, has been evaluated and is being 

designed to provide service to Zone 7W of the College Trunk. 

This report is an update to previous studies done in this area, updating water demand 

projections for Zones 3WR, 4W, 5WR, 6W, 7W and 8W using current WUA policies on water 

conservation and unit demands from the WUA’s Integrated Infrastructure Plan (IIP) project. 

Land development for Santolina has been analyzed in two phases, 2035 Projected 

Development Plan and Ultimate Buildout, shown on Figures 2 and 3.  The 2035 Projected 

Development Plan Area, comprising approximately a third of the total proposed 

development area, consists of development in portions of Zones 1WR, 2W, 3WR, 4W, 5WR, 

6W, 7W and 8W.  The 2035 Projected Development Plan is proposed to receive water 

service via an inter-trunk connection with the College Trunk facilities as these facilities are 

expected to be constructed soon with significant excess capacity.  Ultimate Buildout, 

comprising a total area of approximately 13,700 acres, will construct independent 

infrastructure within the Atrisco Trunk (i.e. closing the inter-trunk connections) and continue 

new and infill development throughout Santolina.  Atrisco Trunk’s independence from 

College Trunk supply will thus be established but can also allow for system redundancy 

between these two trunks.  (See Master Plan, Pressure Zones, and Water System Trunks 

on following pages.) 

II. REFERENCED REPORTS 

The following seven reports previously addressed providing water service to the west 

Albuquerque area and were referenced for this study.  Development and land use plans, 

including land use densities assumed in the following studies, are believed to be current and 

in place for this study unless otherwise specified.   

Proposed Westside Development Area Atrisco Zone 0W through 6W Water System 

Feasibility Analysis, 2004 BHI 

This study analyzed the potential demand associated with Zones 0W through 6W 

between I-40 and Gun Club Road and the ultimate infrastructure required to service this 

area if fully developed.  This report suggests replacing the existing Franciscan Reservoir 

with a Zone 4W reservoir which would provide gravity service to Zone 4W and serve Zone 

3WR with Pressure Reducing Valves (PRVs).  A 5W reservoir was also recommended.  This 

report recommended a closed loop booster station from the 5W reservoir to serve Zone 6W,  
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with gravity service to Zone 5W and PRVs to serve Zone 4WR.  The WUA currently prefers 

not to provide service via closed loop booster stations. 

The configuration put forth in this study was recommended because the service area 

evaluated had Paseo del Volcan (now Atrisco Vista Blvd.) as its western boundary.  

Because Atrisco Vista was the western boundary of the study, there was very little land area 

to be served in Zone 6W and the location for a Zone 6W reservoir would be approximately 

12,000 feet west of the then study area.  This configuration is no longer the preferred 

alternative as it would not be consistent with infrastructure being designed to serve 

customers in the College Trunk.  Rather in keeping with the WUA west side pressure zone 

configuration, Zone 5W should be served via PRVs from Zone 6W and classified as a 

reduced pressure zone.   

All land use densities for the Proposed Westside Development area Atrisco Zone 0W 

through 6W Water System Feasibility Analysis were taken from the Westland South Master 

Plan and the Southwest Area Plan.   

Proposed Westside Development Area Atrisco Trunk 0W through 6W Phasing Study,  

2004 BHI 

This study was conducted as an addendum to the feasibility study mentioned above.  

The study developed a phasing plan for serving the planning area as well as addressing 

other questions raised by the original feasibility study.  Proposed development was divided 

into three phases; Phase 1 development in Zone 1W and 2WR between Dennis Chavez 

Blvd. and Gun Club Road, Phase 2 development in Zone 2W and 3WR, and Phase 3 

development in Zones 4W, 5W, and 6W up to what is now Atrisco Vista Blvd.  Proposed 

infrastructure for the 2004 phasing study was taken from the previous feasibility study.  

Water System Evaluation: Pajarito Trunk Zone 2W Service from Atrisco Zone 2W,  

2006 BHI 

This study evaluated the water system providing service to Zone 2W for a potential 

development.  The assumed southern boundary of the Atrisco Trunk under ultimate 

development conditions was Dennis Chavez Blvd.  The proposed development was south of 

Dennis Chavez Blvd., and therefore within the undeveloped Pajarito Trunk line.  Because 

this trunk is not yet extended to this area, the analysis investigated providing service from 

the Atrisco Trunk instead. 
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This analysis evaluated the available water service in Zones 2W and 2WR and 

showed it was adequate to provide service from Don Reservoir after a number of piping 

improvements were completed.  Because this report assessed service to Zones 2W and 

2WR which do not affect the analysis for higher zones, Zones 2W and lower were not 

included in the current study.  

Water System Master Plan for Petroglyphs Master Planned Community and 7W Lands  

West of Petroglyphs MPC, 2007 BHI 

This report addresses water service options for SunCal’s Petroglyphs Master Plan 

area to the north of I-40.  This report was the basis of later studies regarding the master 

planned lands in College Trunk (north of I-40) and Atrisco Trunk (south of I-40). 

Atrisco Zone 4W/3WR Feasibility Study, 2008 BHI 

This report focused mainly on Zones 3WR and 4W and addressed the feasibility of 

constructing a Zone 4W Reservoir in the Atrisco Trunk.  The report includes demand 

projections, reservoir location and sizing, transmission line sizing and identifies needed 

improvements at Don Booster Station.  This report also addresses the improvements 

necessary to replace the Franciscan Tank with one that provides service to Zone 3WR and 

4W according to the WUA’s standards. 

Ultimate Facility Analysis Technical Memo, Otto Pump Station to BCIP Water System 

Improvements, May 10, 2012 BHI 

This memorandum includes the latest demand projections for the build out of College 

Trunk.  It should be noted that these projections vary some from the 2007 Petroglyphs 

Master Planned Community document mentioned above.  Total trunk demand is estimated 

to be 35 MGD with 25 MGD located in Zones 5WR through 9W.  Recommendations in this 

document include a 36-inch transmission line between Otto and BCIP sites and a phasing 

plan for Otto pump station with a recommended ultimate firm capacity of 17,394 gpm.   

A water age analysis is also included in this document, which shows that water age 

may be a concern in the higher pressure zones of the College Trunk as the infrastructure is 

built.  However, for this analysis, as the College Trunk is built out and more demand is 

placed on the system, the water age improves.    
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Bernalillo County Industrial Park Facilities to Proposed 7W Reservoir Draft DAR,  

2013 BHI  

and 

College Trunk Water Facility Improvements from Otto Pump Station to BCIP Facility,  

2013 BHI  

These two Design Analysis Reports (DARs) describe the expansion of the College 

Trunk to serve the Pressure Zone 7W.  Facilities associated with Pressure Zones 8W/9W 

were also discussed on conceptual basis within the DARs.   Proposed infrastructure 

components include: 

 Construct new pump station at Otto Reservoir  

 Install 36-inch transmission line from Otto to BCIP 

 Pump station improvements at BCIP including additional pump station capacity, 

surge tank and flow meter 

 Construct an additional 1.25 MG storage reservoir at BCIP 

 Install 36-inch transmission line from BCIP to a proposed 7W facility 

 Construct 3 MG 7W Reservoir and allow for a future 3 MG 7W Reservoir 

 (2) Future 3.25MG 8W/9W Elevated Storage reservoirs 

 Future booster station for service to 8W 

These reports also discuss the improvements needed to serve the Metropolitan 

Detention Center (MDC) which is now currently being served from the BCIP Booster 

Station.  However, these reports are still being completed and therefore the final DAR 

recommendations may vary from those listed above.   

III. EXISTING CONDITIONS 

The existing Atrisco Trunk water system infrastructure extends into Zone 3W which is 

served from Franciscan Reservoir, located east of 118th Street.  Franciscan Reservoir was 

built in the 1960’s by the developer of Westgate Heights to serve the subdivision and is 1.5 

million gallons.  The overflow elevation (OFE) of Franciscan is 5,420.67 feet (NAVD 29 

Datum) which provides service to Westgate Heights, Timarron and Sunrise Terrace.  The 

OFE of Franciscan is 65 feet below the designated hydraulic grade line of the WUA for Zone 

3W (Elevation 5,485, NAVD 29).  Consequently, under current conditions the highest pad 

elevation Franciscan Reservoir can serve in 5,305 feet (50 psi) rather than 5,370 feet – 

which is consistent with WUA pressure zone boundaries.  Due to these limitations, the 
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Franciscan Reservoir is not considered in the ultimate water system configuration, and there 

are no plans to provide additional supply to or storage at Franciscan Reservoir.  Rather, in 

the future, to keep with the WUA pressure zone configuration for the west side, Franciscan 

Reservoir will be retired and Zone 3W will be designated as Zone 3WR, a pressure zone 

supplied with a pressure reducing valve from Zone 4W reservoir through a series of PRVs.   

The Don Reservoir (Zone 2W) is located on Central Avenue, just east of 118th Street.  

This reservoir provides a large portion of the water supply to the development between I-40 

and Dennis Chavez Boulevard.  Don Reservoir receives surface water from the WUA San 

Juan Chama Drinking water plant in addition to groundwater supply, which is delivered via 

pump stations from the lower pressure zones.  A second reservoir is planned at the Don 

Reservoir site and was designed in 2008 by BHI.  The design calls for a 6 MG at the Don 

Reservoir site in addition to the existing 4.03 MG reservoir. 

The Metropolitan Detention Center, located south of I-40 and west of Shelly Road, is 

currently being served from the College Trunk via the BCIP booster station and transmission 

line extensions and has an on-site ground water well.  There is currently an agreement 

between the WUA and Bernalillo County regarding the 8-inch transmission line within 

Central Avenue / I-40 Frontage Road right-of-way along I-40 and Shelly Road to the 

Metropolitan Detention Center, which prohibits this line from being used prior to approved 

master plans of the adjacent lands (such as Santolina). 

IV. DESIGN CRITERIA 

The design criteria for water infrastructure used to size facilities for Santolina proceed 

from the IIP.  Under the IIP, historic design criteria for Albuquerque were examined, along 

with published standards from similar southwest cities, to develop recommendations which 

were then presented and discussed at a workshop with WUA staff.  The design criteria are 

detailed in Subtask 2.10 Summary Report, “Standard Design Criteria for Hydraulic Modeling, 

Sizing and Evaluation of Water, Wastewater and Water Reuse Infrastructure,” dated 

November 2012.  The water facility criteria are summarized below in Table 1. 
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Table 1: Water System Design Criteria 
 

Item Recommended Criteria from ABCWUA IIP Criteria used for Santolina 

System Pressure 50 psi minimum 
100 psi maximum 

20 psi minimum under all conditions. 

Pressure Zones Delineated by ground contour intervals of 115 feet ABCWUA standard pressure zones 

Pipe Sizes/Velocities 6” minimum size for residential; 8” minimum size for 
industrial/commercial/multi-family 
5 fps maximum velocity for transmission lines (16 inches and 
larger) 
10 fps for distribution lines (under 16-inches) 

5 fps for major backbone piping network, 12” in size and 
larger. 

Booster Station Capacity Peak hour demands to be met by booster pumps and stored 
reservoir water. 
Design must consider zone demand, in-zone production, and 
transfer pumping needs. 
New system design adequate for fire storage recovery in 12 
hours. 
Standby capacity based on firm capacity with largest pump out of 
service while meeting peak day pumping requirements. 
Under transfer conditions, replenish upstream reservoir storage at 
night during reduced system demand and maximum pumping 
head. 
System head curve defines upper and lower flow pressure limits 
under which the system operates. 

Firm capacity representing peak day demand. 

Storage Capacity Fire Storage – largest anticipated fire demand in the zone 
Equalizing Storage – 27% of peak day; 36% of peak day if equal 
electric and natural gas production are provided. Equalizing 
storage volume to be verified or refined with water model. 
Control Storage – 0.5 vertical feet per pump in the controlling 
reservoir 
Primary Storage – provide opportunity for settling of sediments 
produced from wells 

Fire storage of 5,000 gpm for 5 hours + 27% peak day 
demand + 0.5 vertical feet per pump 

Fire Flow 1 and 2 family dwellings < 3,600 SF – 1,000 gpm minimum 
All other buildings – minimum 1,500 gpm for 2 hours, maximum 
4,000 gpm for 4 hrs based on square footage, construction type, 
and internal sprinkler systems.

5,000 gpm for 5 hours for areas of mixed use, based on 
previous studies for WALH 
1,000 gpm minimum for areas with existing 
development and exclusively residential use. 
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V. PROPOSED WATER SYSTEM 

A. PROJECTED DEMANDS (SANTOLINA) 

The demands in this area were projected using the Demand Forecaster (DF).  The DF 

is a tool developed by BHI for the IIP and has been used for this project with the permission 

of the WUA.  The DF uses geocoded meter points with existing billing data to summarize 

water use for existing development, and water duty factors for land use polygons to project 

water use for the future.  Table 2 shows the unit demand factors for each of the land use 

types used in the DF.  The demand factors represent the average day of the peak month.  In 

order to convert the demand into average day, BHI divided the demand by a factor of 1.5, 

which was based on further analysis of the billing data.  Table 3 summarizes the demands in 

Santolina by pressure zone for the 2035 Projected Development Plan and Ultimate 

scenarios for average day.  The 2035 Projected Development Plan of Santolina is expected 

to be built out by 2035.  Ultimate Buildout is expected by approximately 2060.  Appendix A 

includes the DF tables for each zone and shows the land use by category and associated 

demand for the 2035 Projected Development Plan and Ultimate Buildout. 

Since the start of the demand analysis on the Santolina water system, the 

development characteristics and land uses have changed very slightly between the analysis 

and final master plan projections.  However, they have changed in a downward direction (ie, 

less development).  For instance, single family dwelling unit projections have decreased 

approximately 3%.  However, the analysis retains and uses the original (higher values).  

Given the volatility of unit projections over a possibly 50 year timeframe, and the fact that 

Santolina may see other changes from the County review process itself, this approach 

seems appropriate and reasonable.  Accordingly, the results of this demand analysis can be 

considered slightly conservative.    
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Table 2: Water Use Duty Factors 

Land Use Type 
Summer Use 

(GPAD) 
No Use 0 
Light Residential 1760 
Medium Residential 3000 
Heavy Residential 6000 
Light Commercial 2500 
Heavy Commercial 5000 
Light Industrial 5000 
Heavy Industrial 10000 
Light Institutional 1000 
Heavy Institutional 4000 
Other Irrigated 
Landscape 3600 
Park 3600 
Golf Course 3600 

 
 

Table 3: Average Day Water Use by Zone 
 

Pressure Zone

2035 
Projected 

Development 
Plan (MGD) 

Ultimate 
(MGD) 

1WR 0.04 0.04 
2WR 0.10 0.10 
2W 0.45 0.45 

3WR 0.35 0.35 
4W 0 0.68 

5WR 0.93 3.17 
6W 1.53 4.38 
7W 2.47 9.2 
8W 0.99 1.3 

Total 6.85 19.66 
Total (gpm) 4,758 13,655 

B. PROJECTED STORAGE 

Under Ultimate Buildout, system storage is proposed at two locations (three pressure 

zones):  within Zone 5W to serve customers in Zone 4W and below, and also within Zone 

7W to serve customers in Zones 6W and 5W by gravity, with an elevated tank to serve 

customers in Zone 7W by gravity and potentially customers in Zone 8W via a closed loop 

pump station.  The total required water storage volume for each of these locations was 

calculated based on fire flows and durations and projected demands for Ultimate Buildout, 
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as shown in Table 4 below.  The required storage volume was calculated as the fire storage, 

based on 5,000 gpm for five hours, equalizing storage at 27% of peak day demand and 

control storage of 0.5 vertical feet per pump.  BHI used an AD to PD factor of 1.8 which is 

consistent with previous studies. 

Table 4: Required Water Storage Volumes 

Reservoir Serves 
Peak Day 
Demand 
(MGD) 

Fire Storage 
(MGD) 

Equalizing 
Storage 
(MGD) 

Control 
Storage 
(MGD) 

Required 
Storage 

(MG) 

4W Res 4W and 3WR 2.59 1.5 0.7 0.15 2.35 

6W Res 6W and 5WR 13.59 1.5 3.67 0.34 5.51 

7W Res 
(ground) 

7W 16.56 
Allocated to 

Elevated Res
4.47 0.22 4.69 

7W Res 
(elevated) 

8W 2.34 1.5 0.63 0.15 2.28 

C. PROPOSED BOOSTER PUMP STATIONS 

The locations that will require booster pump stations (BPS) are: 

 Don Reservoir BPS pumping to Zone 4W Reservoir 

 4W Reservoir BPS pumping to Zone 6W Reservoir 

 6W Reservoir BPS pumping to 7W Elevated Reservoir 

 Possible closed loop BPS from 7W Elevated Reservoir to 8W customers 

No future wells are proposed within Santolina.  The source of water supply under the 

2035 Projected Development Plan will be San Juan Chama water delivered to the College 

reservoirs, augmented by well supply delivered to College and treated for arsenic at that site 

(included College and Gonzales wells).  The source of water for Ultimate Buildout will be 

San Juan Chama water delivered to Don Reservoir, augmented by groundwater from the 

lower zones transferred via booster station to Don Reservoir.  Don Reservoir has a capacity 

of 4.03 MG; a second reservoir with 6.0 MG capacity has been designed for this site; no 

date is currently scheduled for its construction.  Water will therefore need to be transferred 

through multiple booster pump stations to the upper most zones.  Therefore, the required 

pumping capacity is as illustrated in Table 5, below.   
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Table 5: Required Booster Pump Station Capacities 
 

BPS Zone Demands 
Total PD 

Demand (gpm) 

Don to Zone 4W 
3WR, 3WR1, 4W, 5W, 6W, 

7W, 8W 
24,363 

4W to 6W 5W, 6W, 7W 23,411 
6W to 7W 7W, 8W 13,128 
7W to 8W 8W 1,626 

D. COLLEGE TRUNK (LOCATED NORTH OF I-40) WATER SYSTEM CAPACITY  

The proposed initial pumping capacities of Otto and BCIP Pump Stations are 12,000 

gpm (17.28 MGD) and 12,000 gpm (17.28 MGD) respectively.  The future demand in Zones 

6W and 5WR is not expected to exceed 375 gpm in the College Trunk, due to the majority of 

these areas being designated Open Space.  The future demand in College Zone 7W is 

projected to be only 8,389 gpm but only in its fully developed condition (which may be 

decades in the future).  Accordingly, the design pumping capacities of College Trunk 

facilities significantly exceed the anticipated future demand in the area, especially in the 

near term.  This scenario may cause water age problems in this trunk until additional 

demand is placed on the system.  College Pump Station is currently equipped to produce a 

firm capacity of 6,000 gpm (with a design capacity of 13,200 gpm) for Zones 

3WR/4W.  Additional pumping capacity to College Facility site will be necessary as demand 

in the upper zones of the College Trunk (or other areas tied into the College Trunk) 

increases. 

The 2035 Projected Development Plan of Santolina has a projected peak day demand 

of 13.6 MGD, with 6.4 MGD of that demand in Zones 7W and 8W, and the remaining 7.2 

MGD of demand occurring in Zones 6W and lower.  By using supply from the College Trunk 

for the Atrisco Trunk, a greater demand would be imposed on the College Trunk and 

improve water age for this trunk.  This would be a temporary solution which would benefit 

both College Trunk Facilities and Atrisco Trunk development.  As land within the area of the 

College Trunk develops, the demand will increase, requiring the College Trunk to become 

independent (from Atrisco Trunk development) and the inter-trunk connection closed.  At 

that time, Atrisco Trunk facilities will need to be built in order to supply water from Don 

Reservoir to meet the demand in the higher zones and establish Astrico Trunk as an 

independent trunk zone in the WUA water system.      

Under the Ultimate scenario Santolina will have a total demand of 38.7 MGD.  Don 

Reservoir is one of three Westside sites that receive San Juan Chama water.  This water will 
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be the main source for development above Zone 2W as it is anticipated that no additional 

wells will be drilled due to poor water quality and high arsenic levels in the trunk. 

E. WATER SYSTEM DESCRIPTION FOR SANTOLINA 2035 PROJECTED 

DEVELOPMENT PLAN 

Figure 4 shows the proposed Santolina 2035 Projected Development Plan water 

system improvements.  The 2035 Projected Development Plan assumes that the 2014 

construction of WUA’s College Trunk transmission system through the 7W Reservoir has 

been completed.  Under this assumption, there will be an excess of capacity in the College 

Trunk facilities during the 2035 Projected Development Plan period.  The proposed plan will 

utilize an inter-trunk connection to serve Santolina development in Pressure Zones 8W, 7W, 

6W, 5WR, 4W, and 3WR of the Atrisco Trunk.  This efficient approach to Santolina 2035 

Projected Development Plan water service: 

 Optimizes the College Trunk water system financial investment (north of I-40) 

 Enhances critical system operational issues (water age, etc.) 

 Maximizes the use of existing available infrastructure 

 Eliminates duplicative systems until needed 

 Utilizes the excess capacity in that system while development occurs within the 

College Trunk 

 Reduces capital and operating costs associated with having two underutilized 

trunks 

 Postpones the need to construct improvements at Don Reservoir and other 

new infrastructure (including reservoirs and transmission lines) extending west 

in the Atrisco Trunk from Zone 2W 

The Santolina 2W, 2WR and 1WR service area technically falls within the Pajarito 

Trunk of the WUA.  However, the only existing reservoir in the Pajarito Trunk is the Pajarito 

Reservoir which serves only Zone 1W.  An option to serving these areas would be to 

construct a booster station at Pajarito Reservoir and create a closed looped system to serve 

this area; however, the WUA prefers to avoid closed loop systems.  Accordingly, Figure 4 

shows service to Santolina 2W via gravity from the Don Reservoir.  Existing infrastructure 

can be extended from Pavo St. and 118th St. to serve the 2W portion of Santolina.  A PRV 

would then be installed off the Grant Rd. for service into Zone 2WR.   

The Atrisco Trunk Zone 6W will be supplied via the recently constructed 36-inch 

transmission line from Otto to BCIP.  The 36-inch transmission line between Otto and BCIP 
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has been designed with a stub-out where the pipeline intersects Atrisco Vista Blvd.  A 24-

inch waterline will connect to the 36-inch stub-out which will extend south to Dennis Chavez 

Blvd.  A Zone 6W loop is shown which is supplied from the 24-inch transmission line in 

Atrisco.  The proposed pipe sizes shown on Figure 4 were selected based on the ability to 

deliver fire flow and maximum velocities under peak day demand conditions.  

Pressure reducing valves (PRVs) will be installed along Atrisco Vista Blvd. at the 

intersections of Dennis Chavez Blvd. and Gibson Blvd. for service to Zone 5WR.  The 

majority of the backbone pipes in Zones 5WR and below in the 2035 Projected 

Development Plan are anticipated to be 12-inch as approximately only 30% of Santolina 

peak day demand is in Zone 5WR and below.  

The 2035 Projected Development Plan includes a portion of Zones 4W and 3WR east 

of Artisco Vista between Dennis Chavez Blvd. and Gun Club Rd.  This area will be supplied 

from the 6W transmission line in Atrisco Vista Blvd. and will be reduced directly to Zone 4W 

via a PRV.  Zone 3WR will also be supplied via a PRV from Zone 4 creating a series of 

PRVs.  To eliminate “daisy chain” PRVs, for ultimate condition, the 6W to 4W PRV will be 

taken out of service once service is available. 

To serve Zone 7W of Santolina, a new pipe crossing of I-40 will be made at 

approximately the future location of PDV interchange.  A new 30-inch transmission will 

extend from the proposed College Trunk BCIP to 7W Reservoir transmission line, currently 

under design, and connect to the 16-inch transmission line to MDC on the I-40W frontage 

road.  This transmission main will decrease in size to 24-inches under the interstate and 

then further decrease to 18-inch and 16-inch as the transmission line extends south near the 

limits of the 2035 Projected Development Plan.  Looping is provided as shown on Figure 4 

to provide fire flow.  Much of the 2035 Projected Development Plan development is business 

and industrial parks, as well as village centers, which have the highest fire flow requirements 

(i.e. 5,000 gpm).   

A portion of Zone 8W is planned for development as part of the 2035 Projected 

Development Plan.  The proposed water system has been modeled with a small closed loop 

booster station serving Zone 8W, supplied from an equalization tank that is filled from the 

Zone 7W system.  Another alternative would be to construct a larger reservoir further south, 

closer to the future 6W Reservoir site for ultimate conditions; the reservoir could then be 

converted to 6W ground storage under ultimate conditions.  However, another more 

economical solution may be to require individual boosters to the 2035 Projected 

Development Plan customers in this area with private water storage tanks for a stated level 
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of fire protection.  The final water system solution for 8W may depend on actual system 

needs known only at the time of imminent development.   

F. WATER SYSTEM DESCRIPTION FOR SANTOLINA ULTIMATE BUILDOUT 

Figure 5 shows the proposed water system to serve the Ultimate Buildout of Santolina.  

For Ultimate Buildout, Atrisco Trunk will operate independently of College Trunk.  The 

hydraulic profile of the existing system with the proposed improvements is provided as 

Figure 6.  The 24-inch and 30-inch waterlines crossing I-40 under the 2035 Projected 

Development Plan will be isolated (closed) under the ultimate water system configuration to 

close the inter-trunk connection.  Water supply under ultimate conditions is provided from 

the Atrisco Trunk, from Don Reservoir (2W), which is fed from the San Juan Chama Drinking 

Water Plant. 

A new booster pump station will be constructed at Don Reservoir to transfer water to 

new Zone 4W storage facilities.  A 48-inch transmission line is proposed from the booster 

station to the storage tanks.  As the 4W Reservoir(s) will provide gravity service to 4W and 

3WR, Franciscan Reservoir will be retired for the reasons mentioned previously.  Looped 

infrastructure is proposed to the extent possible to provide redundancy in the system.  As a 

result of added storage, the PRV from Zone 5WR to 4W will be eliminated.  The majority of 

the proposed waterlines for this phase are 12-inch, although a 16-inch pipeline extends from 

the Don Reservoir to 4W Reservoir transmission line to the 2035 Projected Development 

Plan pipeline in Dennis Chavez Blvd. 

Reservoirs serving Zone 6W will be provided and will serve the reduced Zone 5WR in 

addition to demand in Zone 6W.  A 48-inch transmission line is proposed from Reservoir 4W 

to Reservoir 6W via a proposed booster station at the 4W site.  A portion of the proposed 

48-inch transmission line will parallel the 2035 Projected Development Plan, Zone 6, piping.  

An alternative solution to the piping configuration shown in Figure 4 is to upsize the 2035 

Projected Development Plan piping that would be paralleled under Ultimate scenario.  This 

would eliminate the parallel Zone 6W pipes but increase the 2035 Projected Development 

Plan capital costs and increase water age as the piping would be oversized for the 2035 

Projected Development Plan demand.    

At the 6W Reservoir site there will be ground and elevated storage for Zone 7W.  A 

booster station will pump from the 6W Reservoir(s) to these facilities.  In the event that the 

30-inch transmission main crossing I-40 at Paseo del Volcan is closed, a tie-in is provided to 

the 8-inch waterline to MDC as it will no longer be served from BCIP under ultimate 
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conditions.  Additional 10-inch piping will be looped south of the 2035 Projected 

Development Plan infrastructure. 

A new closed looped booster station on the 6W/7W reservoir site is shown to serve 

Zone 8W.  This station will be fed from the Zone 7W storage.  Alternatively, Zone 8W in 

Atrisco Trunk could be fed by a gravity line, crossing I-40 from the future planned 8W 

storage in College Trunk.  In summary, the proposed facilities for Ultimate Buildout include: 

 Booster station at Don Reservoir (26,231 gpm Firm Capacity) 

 (2) 4W Reservoirs (2MG each) 

 Booster station at 4W Reservoir (25,506 gpm Firm Capacity) 

 48-inch transmission line to Atrisco 6W Reservoir 

 (2) 6W Reservoirs (3MG each) 

 Booster station at 6W Reservoir (13,625 gpm Firm Capacity) 

 Ground storage 7W Reservoir (5MG) at same site as the 6W Reservoirs 

 Elevated 7W Reservoir (2.3MG) at the same site as the 6W Reservoirs 

 Closed loop booster station for 8W customers (1,200 gpm Firm Capacity plus fire 

pump) 

 16-inch transmission line to Atrisco 8W customers 

These facilities generally mirror the location of the infrastructure within the College 

Trunk providing consistency and redundancy within the WUA water system.  

VI. COSTS 

Preliminary planning level costs for the 2035 Projected Development Plan and Ultimate 

improvements are provided in Appendix B.  The estimated cost for the 2035 Projected 

Development Plan water system improvements is $20.5 million.  The estimated cost for the 

ultimate water system improvements is $75.9 million. These costs include design, 

construction, survey and staking, construction observation and 20% construction 

contingency. 
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Zone 1WR - 2035 Projected Development Plan

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 30.06 52905.6 1104
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 0 0 0
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 1855.92 0 0
Total 1885.98 52905.6 1104
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Zone 2W- 2035 Projected Development Plan

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 260.43 458356.8 82896
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 44.01 220050 6725
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 1314.05 0 0
Total 1618.49 678406.8 89621
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Zone 2WR- 2035 Projected Development Plan

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 86.24 151782.4 9090
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 0 0 0
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 1163.34 0 0
Total 1249.58 151782.4 9090
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Zone 3WR- 2035 Projected Development Plan

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 240.18 422716.8 70506
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 19.09 95450 1265
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 2650.15 0 0
Total 2909.42 518166.8 71771
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Zone 4W- 2035 Projected Development Plan

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 1.01 1777.6 1.25
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 0 0 0
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 5779.7 0 0
Total 5780.71 1777.6 1.25
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Zone 5WR- 2035 Projected Development Plan

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 650.46 1144809.6 517120
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 63.88 159700 7084
5 Heavy Com 17.7 88500 1088
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 5495.26 0 0
Total 6227.3 1393009.6 525292
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Zone 6W- 2035 Projected Development Plan

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 753.41 1326001.6 693766
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 264.75 661875 121688
5 Heavy Com 60.53 302650 12722
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 6357.15 0 0
Total 7435.84 2290526.6 828176
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Zone 7W- 2035 Projected Development Plan

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 410.12 721811.2 205576
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 252.7 631750 110863
5 Heavy Com 72.48 362400 18241
6 Light Ind 398.65 1993250 551812
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 4687.03 0 0
Total 5820.98 3709211.2 886492
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Zone 8W- 2035 Projected Development Plan

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 0 0 0
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 0 0 0
6 Light Ind 296.22 1481100 304675
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 226.08 0 0
Total 522.3 1481100 304675
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Zone 1WR - Ultimate

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 30.06 52905.6 1104
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 0 0 0
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 1855.92 0 0
Total 1885.98 52905.6 1104
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Zone 2W- Ultimate

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 260.43 458356.8 82896
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 44.01 220050 6725
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 1314.05 0 0
Total 1618.49 678406.8 89621
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Zone 2WR- Ultimate

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 86.24 151782.4 9090
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 0 0 0
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 1163.34 0 0
Total 1249.58 151782.4 9090
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Zone 3WR- Ultimate

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 240.18 422716.8 70506
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 19.09 95450 1265
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 2650.15 0 0
Total 2909.42 518166.8 71771



P:\20120256\WR\Calculations\Misc Calcs\Demand Calcs Per Zone Ultimate.xlsx

Zone 4W- Ultimate

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 1.01 1777.6 1.25
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 0 0 0
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 5779.7 0 0
Total 5780.71 1777.6 1.25
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Zone 5WR- Ultimate

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 650.46 1144809.6 517120
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 63.88 159700 7084
5 Heavy Com 17.7 88500 1088
6 Light Ind 0 0 0
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 5495.26 0 0
Total 6227.3 1393009.6 525292
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Zone 6W- Ultimate

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 2132.82 3753763.2 5559793
2 Medium Res 129.54 388620 34960
3 Heavy Res 0 0 0
4 Light Com 586.15 1465375 596479
5 Heavy Com 60.53 302650 12722
6 Light Ind 131.42 657100 59970
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 4395.38 0 0
Total 7435.84 6567508.2 6263922
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Zone 7W- Ultimate

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 1355.29 2385310.4 2244991
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 965.09 2412725 1617012
5 Heavy Com 147.59 737950 75635
6 Light Ind 1526.19 7630950 8087694
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 176.75 636300 78101
13 Golf Course 0 0 0

Computed ROW 1650.07 0 0
Total 5820.98 13803235.4 12103433
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Zone 8W- Ultimate

Usage Type Description Acres

Peak Day
Demand Allocated

 (Gal/Day)

Peak Day
Demand Allocated

 (Gal/Min)
0 No Use 0 0 0
1 Light Res 0 0 0
2 Medium Res 0 0 0
3 Heavy Res 0 0 0
4 Light Com 0 0 0
5 Heavy Com 0 0 0
6 Light Ind 390.13 1950650 528477
8 Heavy Ind 0 0 0
9 Light Inst 0 0 0

10 Heavy Inst 0 0 0
11 Other Irrigated Landscape 0 0 0
12 Park 0 0 0
13 Golf Course 0 0 0

Computed ROW 132.18 0 0
Total 522.31 1950650 528477
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COST ESTIMATES 

 



SANTOLINA
WATER MASTER PLAN

Note:  This estimate of construction cost is only an opinion. 
BHI cannot and does not guarantee that proposals, bids, or actual Construction Costs will not vary from this opinion. 

Conceptual Value of Proposed Infrastructure
Santolina 2035 Projected Development Plan Water System
18-Mar-13
Prepared By: Jennifer Hill and Nathan Roberts

Item Description Quantity Unit Estimated Estimated

# Unit Price Cost

1
8W Steel, at-grade equalization tank, including site 
preparation, grading, tank appurtenances, cip. 750,000 GAL $1 $750,000

2 Zone 8W closed loop booster station 150 hp $1,500 $225,000

3 Pressure reducing valve station, including concrete vault 4 EA $50,000 $200,000
4 Jack and bore across I-40 1,000 LF $200 $200,000
5 12" Waterline Pipe to 6' depth, cip. 27,400 LF $60 $1,644,000
6 16" Waterline Pipe to 6' depth, cip. 56,300 LF $80 $4,504,000
7 18" Waterline Pipe to 6' depth, cip. 28,500 LF $90 $2,565,000
8 20" Waterline Pipe to 6' depth, cip. 5,000 LF $100 $500,000
9 24" Waterline Pipe to 6' depth, cip. 11,100 LF $120 $1,332,000

10 30" Waterline Pipe to 6' depth, cip. 12,600 LF $150 $1,890,000
Subtotal $13,810,000

11 Construction Staking and Survey 2.00% % $277,000
12 Construction Mob/Demob 6.00% % $829,000
13 Construction Testing 2.00% % $277,000
14 Construction Contingency 20.00% % $2,762,000

 Subtotal $4,145,000
Construction Subtotal $17,955,000

15 Engineering 8.00% % $1,437,000
16 Design Survey 1.00% % $180,000
17 Construction Inspection 5.00% % $898,000

Soft Costs Subtotal $2,515,000

TOTAL $20,470,000

Note:  This estimate of construction cost is only an opinion. 
BHI cannot and does not guarantee that proposals, bids, or actual Construction Costs will not vary from this opinion. 



SANTOLINA
WATER MASTER PLAN

Note:  This estimate of construction cost is only an opinion. 
BHI cannot and does not guarantee that proposals, bids, or actual Construction Costs will not vary from this opinion. 

Conceptual Value of Proposed Infrastructure
Santolina  Ultimate Water System
18-Mar-13
Prepared By: Jennifer Hill and Nathan Roberts

Item Description Quantity Unit Estimated Estimated

# Unit Price Cost

1
4 W Steel, at-grade water tank, including site 
preparation, grading, tank appurtenances, cip. 2,500,000 GAL $1 2,500,000$                   

2
6 W Steel, at-grade water tank, including site 
preparation, grading, tank appurtenances, cip. 6,000,000 GAL $1 $6,000,000

3
7W Steel, at-grade water tank, including site 
preparation, grading, tank appurtenances, cip. 5,000,000 GAL $1 $5,000,000

4
7 W steel, elevated water tank, including site 
preparation, grading, tank appurtenances, cip. 2,300,000 GAL $3 $6,900,000

5 Booster station upgrade at Don Reservoir 2,200 hp $1,500 $3,300,000
6 Zone 4W to Zone 6W booster station 2,200 hp $1,500 $3,300,000
7 Zone 6W to 7W booster station 600 hp $1,500 $900,000
8 Zone 8W closed loop booster station 150 hp $1,500 $225,000

9 Pressure reducing valve station, including concrete vault 5 EA $50,000 $250,000
10 10" Waterline Pipe to 6' depth, cip. 19,500 LF $50 $975,000
11 12" Waterline Pipe to 6' depth, cip. 46,300 LF $60 $2,778,000
12 16" Waterline Pipe to 6' depth, cip. 46,900 LF $80 $3,752,000
13 18" Waterline Pipe to 6' depth, cip. 11,600 LF $90 $1,044,000
14 20" Waterline Pipe to 6' depth, cip. 1,500 LF $100 $150,000
15 24" Waterline Pipe to 6' depth, cip. 6,800 LF $120 $816,000
16 30" Waterline Pipe to 6' depth, cip. 4,600 LF $150 $690,000
17 36" Waterline Pipe to 6' depth, cip. 5,000 LF $175 $875,000
18 48" Waterline Pipe to 6' depth, cip. 49,100 LF $240 $11,784,000

Subtotal $51,239,000
19 Construction Staking and Survey 2.00% % $1,025,000
20 Construction Mob/Demob 6.00% % $3,075,000
21 Construction Testing 2.00% % $1,025,000
22 Construction Contingency 20.00% % $10,248,000

 Subtotal $15,373,000
Construction Subtotal $66,612,000

23 Engineering 8.00% % $5,329,000
24 Design Survey 1.00% % $667,000
25 Construction Inspection 5.00% % $3,331,000

Soft Costs Subtotal $9,327,000

TOTAL $75,939,000

Note:  This estimate of construction cost is only an opinion. 
BHI cannot and does not guarantee that proposals, bids, or actual Construction Costs will not vary from this opinion. 
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