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Utah Division of Water Quality 

Antidegradation Review Form 

 

Part A:  Applicant Information 
 

Facility Name: St. George Regional Water Reclamation Facility  

 

Facility Owner: City of St. George  

 

Facility Location: 3780 South 1550 West, St. George, UT 

 

Form Prepared By: Bowen, Collins & Associates 

 

Outfall Number: 01 

 

Receiving Water: Virgin River 

 

What Are the Designated Uses of the Receiving Water (R317-2-6)?   

Domestic Water Supply: 1C 

Recreation: 2B - Secondary Contact 

Aquatic Life: 3B - Warm Water Aquatic Life 

Agricultural Water Supply: 4 

Great Salt Lake: None 

 

Category of Receiving Water (R317-2-3.2, -3.3, and -3.4):  Category 3 

 

UPDES Permit Number (if applicable): UT0024686 

 

Effluent Flow Reviewed: 25.2 MGD peak month daily flow  
Typically, this should be the maximum daily discharge at the design capacity of the facility.  Exceptions should be noted. 

 

What is the application for? (check all that apply) 

 

 A UPDES permit for a new facility, project, or outfall. 

 

 A UPDES permit renewal with an expansion or modification of an existing 

wastewater treatment works. 

 

 A UPDES permit renewal requiring limits for a pollutant not covered by the 

previous permit and/or an increase to existing permit limits. 

 

 A UPDES permit renewal with no changes in facility operations. 
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Part B.  Is a Level II ADR required?   
This section of the form is intended to help applicants determine if a Level II ADR is 

required for specific permitted activities.  In addition, the Executive Secretary may 

require a Level II ADR for an activity with the potential for major impact on the quality 

of waters of the state (R317-2-3.5a.1).  

 

 

B1. The UPDES permit is new or is being renewed and the proposed effluent 

concentration and loading limits are higher than the concentration and loading 

limits in the previous permit and any previous antidegradation review(s). 

 

  Yes (Proceed to Part B2 of the Form) 

 

  No No Level II ADR is required and there is no need to proceed further with 

review questions. 

 

B2. Will any pollutants use assimilative capacity of the receiving water, i.e. do the 

pollutant concentrations in the effluent exceed those in the receiving waters at 

critical conditions? For most pollutants, effluent concentrations that are higher than the 

ambient concentrations require an antidegradation review.  For a few pollutants, such as 

dissolved oxygen, an antidegradation review is required if the effluent concentrations are 

less than the ambient concentrations in the receiving water. (Refer to Section 3.3 of 

Implementation Guidance) 

 

  Yes (Proceed to Part B3 of the Form) 

 

  No No Level II ADR is required and there is no need to proceed further with 

review questions.  

 

B3. Are water quality impacts of the proposed project temporary and limited 

(Section 3.3.3 of Implementation Guidance)?  Proposed projects that will have 

temporary and limited effects on water quality can be exempted from a Level II ADR.   

 

  Yes Identify the reasons used to justify this determination in Part B3.1 and proceed 

to Part G.  No Level II ADR is required.  

 

  No A Level II ADR is required (Proceed to Part C) 

 

  



3 

B3.1 Complete this question only if the applicant is requesting a Level II review 

exclusion for temporary and limited projects (see R317-2-3.5(b)(3) and R317-2-

3.5(b)(4)).  For projects requesting a temporary and limited exclusion please 

indicate the factor(s) used to justify this determination (check all that apply and 

provide details as appropriate) (Section 3.3.3 of Implementation Guidance): 

 

 Water quality impacts will be temporary and related exclusively to sediment or 

turbidity and fish spawning will not be impaired. 

 

Factors to be considered in determining whether water quality impacts will be 

temporary and limited: 

a) The length of time during which water quality will be lowered:       

b) The percent change in ambient concentrations of pollutants:       

c) Pollutants affected:       

d) Likelihood for long-term water quality benefits:       

e) Potential for any residual long-term influences on existing uses:       

f) Impairment of fish spawning, survival and development of aquatic fauna excluding 

fish removal efforts:       

 

Additional justification, as needed:       
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Level II ADR 
Part C, D, E, and F of the form constitute the Level II ADR Review. The applicant must 

provide as much detail as necessary for DWQ to perform the antidegradation review.  

Questions are provided for the convenience of applicants; however, for more complex 

permits it may be more effective to provide the required information in a separate report.  

Applicants that prefer a separate report should record the report name here and proceed 

to Part G of the form. 

Optional Report Name:        

 

Part C.  Is the degradation from the project socially and economically 

necessary to accommodate important social or economic development in 

the area in which the waters are located?  The applicant must provide as much 

detail as necessary for DWQ to concur that the project is socially and economically 

necessary when answering the questions in this section.  More information is available in 

Section 6.2 of the Implementation Guidance. 

C1.  Describe the social and economic benefits that would be realized through the 

proposed project, including the number and nature of jobs created and anticipated 

tax revenues.   

 See Attached Supporting Information  

C2.  Describe any environmental benefits to be realized through implementation of 

the proposed project. 

 See Attached Supporting Information  

C3.  Describe any social and economic losses that may result from the project, 

including impacts to recreation or commercial development. 

See Attached Supporting Information  

C4.  Summarize any supporting information from the affected communities on 

preserving assimilative capacity to support future growth and development. 

See Attached Supporting Information  

C5.  Please describe any structures or equipment associated with the project that 

will be placed within or adjacent to the receiving water. 

 See Attached Supporting Information  
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Part D.  Identify and rank (from increasing to decreasing potential 

threat to designated uses) the parameters of concern.  Parameters of 

concern are parameters in the effluent at concentrations greater than ambient 

concentrations in the receiving water.  The applicant is responsible for identifying 

parameter concentrations in the effluent and DWQ will provide parameter 

concentrations for the receiving water.  More information is available in Section 3.3.3 of 

the Implementation Guidance. 

 
Parameters of Concern: 

Rank Pollutant 
Ambient Effluent 

Concentration

/ Units 
Basis 

Concentration

/ Units 
Basis 

1 See 

Supporting 

Information  

                        

2                               

3                               

4                               

5                               

6                               

7                               

8                               

9                               

10                               

 

Pollutants Evaluated that are not Considered Parameters of Concern: 

Pollutant 
Ambient 

Concentration 

Effluent 

Concentration 
Justification 
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Part E.  Alternative Analysis Requirements of a Level II 

Antidegradation Review.  Level II ADRs require the applicant to determine 

whether there are feasible less-degrading alternatives to the proposed project.  For new 

and expanded discharges, the Alternatives Analysis must be prepared under the 

supervision of and stamped by a Professional Engineer registered with the State of Utah.  

DWQ may grant an exception from this requirement under certain circumstances, such 

as the alternatives considered potentially feasible do not include engineered treatment 

alternatives.More information regarding the requirements for the Alternatives Analysis is 

available in Section 5 of the Implementation Guidance.    

E1.  The UPDES permit is being renewed without any changes to flow or 

concentrations.  Alternative treatment and discharge options including changes to 

operations and maintenance were considered and compared to the current 

processes.  No economically feasible treatment or discharge alternatives were 

identified that were not previously considered for any previous antidegradation 

review(s).   

   Yes (Proceed to Part F) 

   No or Does Not Apply (Proceed to E2) 

E2.  Attach as an appendix to this form a report that describes the following factors 

for all alternative treatment options 1) a technical description of the treatment 

process, including construction costs and continued operation and maintenance 

expenses, 2)  the mass and concentration of discharge constituents, and 3) a 

description of the reliability of the system, including the frequency where recurring 

operation and maintenance may lead to temporary increases in discharged 

pollutants.  Most of this information is typically available from a Facility Plan, if 

available.  

 Report Name:  See Attached Supporting Information  

E3.  Describe the proposed method and cost of the baseline treatment alternative.  

The baseline treatment alternative is the minimum treatment required to meet 

water quality based effluent limits (WQBEL) as determined by the preliminary or 

final wasteload analysis (WLA) and any secondary or categorical effluent limits. 
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E4.  Were any of the following alternatives feasible and affordable?

Alternative Feasible  Reason Not Feasible/Affordable 
Pollutant Trading No Plant is too big. 

Water Recycling/Reuse Yes 
The City reuses a portion of the effluent for 

irrigation during the summer months.   

Land Application No Plant is too big. 

Connection to Other Facilities No No large faciliites near by. 

Upgrade to Existing Facility Yes This is what is being proposed.  

Total Containment No Plant is too big. 

Improved O&M of Existing Systems No 
Existing facilities cant treat for nutrients and 

will not have capacity. 

Seasonal or Controlled Discharge No Plant is too big. 

New Construction No Not Affordable  

No Discharge No Plant is too big. 

 

E5.  From the applicant’s perspective, what is the preferred treatment option?   

 Convert Oxidation Ditches to Stage Aeration A2O Process with chemical 

addition.  

 

E6.  Is the preferred option also the least polluting feasible alternative?   

   Yes 

   No 

If no, what were less degrading feasible alternative(s)?        

If no, provide a summary of the justification for not selecting the least 

polluting feasible alternative and if appropriate, provide a more detailed 

justification as an attachment.   
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Part F.  Optional Information 

F1.  Does the applicant want to conduct optional public review(s) in addition to the 

mandatory public review?  Level II ADRs are public noticed for a thirty day 

comment period.  More information is available in Section 3.7.1 of the 

Implementation Guidance. 

   No 

  Yes   

F2.  Does the project include an optional mitigation plan to compensate for the 

proposed water quality degradation? 

   No 

  Yes 

Report Name:        
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Part G.  Certification of Antidegradation Review 

G1.  Applicant Certification 

The form should be signed by the same responsible person who signed the accompanying 

permit application or certification.  

Based on my inquiry of the person(s) who manage the system or those persons directly 

responsible for gathering the information, the information in this form and associated 

documents is, to the best of my knowledge and belief, true, accurate, and complete. 

Print Name:  

Signature:  

Date:  

G2.  DWQ Approval 

To the best of my knowledge, the ADR was conducted in accordance with the rules and 

regulations outlined in UAC R-317-2-3.   

Print Name:  

Signature:  

Date:  

 



06/22/2020

Erica Gaddis

https://utahgov.na1.documents.adobe.com/verifier?tx=CBJCHBCAABAApa0MtcoZA4n6wD-rDj4MaWtPfJuzEXSs
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SUPPORTING INFORMATION 
 
INTRODUCTION 

 

The City of St. George (City) is planning to construct upgrades and improvements to the St. 

George Regional Water Reclamation Facility (SGRWF), termed the 2020 Expansion Project 

(Project). These improvements will increase treatment capacity and enable the SGRWRF to 

more reliably meet current and future wastewater treatment needs for the City and surrounding 

areas. The Project will also help ensure that the SGRWRF meets the recently implemented and 

future effluent discharge limits.   

 

Bowen, Collins & Associates (BC&A) alogn with with Hazen & Sawyer Engineers (Hazen) to 

provided biological process modeling and assisted in development of the recommended 

biological treatment process.  

 

BACKGROUND  

 

The current SGRWRF is a 17-mgd design annual average flow oxidation ditch facility. 

Anticipated future growth indicates expansion well beyond the existing 17.0 mgd is needed. 

Previous modeling, performed by Hazen, utilizing data from 2012 through 2016 indicated that 

conversion of the current oxidation ditch configuration to an anaerobic-anoxic-oxic (A2O) 

configuration would provide adequate treatment capacity for the 25.2-mgd flow (peak month) 

while maintaining effluent quality to meet future nutrient limits.   

 

Several reports regarding the SGRWRF Expansion Projected have been previously submitted to 

the Division of Water Quality.  These reports include: 

• St. George Regional Water Reclamation Facility Expansion Master Plan, Bowen Collins 

& Associates, Inc., August 2008.  

• St. George Regional Water Reclamation Facility Pre-Design Report, Bowen Collins & 

Associates, Inc., June 2015.  

• St. George Regional Water Reclamation Facility Optimization Study (Technical 

Memorandum No. 1 and No. 2), Bowen Collins & Associates, Inc., November 2015. 

• St. George Regional Water Reclamation Facility 2020 Expansion Project Design Report, 

Bowen Collins & Associates, Inc.  September 2019. 

 

Many of the responses to the Level II Antidegradation Review are sections or data taken from 

these reports.  The name of the report will be indicated, where data is used from previous report.  
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PART C – STATEMENT OF SOCIAL, ENVIRONMENTAL AND ECONOMIC 

IMPORTANCE 
 
C1.   Describe the social and economic benefits that would be realized through 

the proposed project, including the number and nature of jobs created and 
anticipated tax revenues. 

 

The SGRWRF provides sewer service to St. George City, Washington City, Ivans City, 

and the City of Santa Clara.  This area is one of the fastest growing areas in the United 

States.  It is projected that these communities will continue to see high growth rates, 

including influx of industrial and commercial growth.  Wastewater treatment capacity is 

an essential service that must be provided to allow this growth to take place.   

 

See attached Supporting Document – C1 for future wastewater flow evaluations and 

growth projections.   

  
C2.   Describe any environmental benefits to be realized through implementation 

of the proposed project. 
 

The proposed SGRWRF 2020 Expansion Project will ensure that the increased flows will 

be properly treated before being discharged to the Virgin River.  See response to C1 for 

future flow projections.    

 
C3.   Describe and social or economic losses that may result from the project, 

including impacts to recreation and commercial development. 
 

No social or economic losses due to the project have been identified, but quite the 

opposite.  Without the proposed project, these communities may be forced to impose 

moratoriums of new sewer connections, effectively halting growth with the service area.  

The negative economic effects of such a moratorium would be significant and wide-

spread.    

 
C5.   Please describe any structures or equipment associated with the project 

that will be placed within or adjacent to the receiving water. 
 

The outfall for treated effluent (Outfall 001) terminates on the bank of the Virgin River.  
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PART D – PARAMETERS OF CONCERN 
 
The Antidegradation Review process requires the identification of the parameters of concern 

(POCs).  POCs are measured characteristics of the discharge that exceed, or potentially exceed 

ambient concentrations. The list of POCs is ultimately used in the ADR process to select the 

least degrading project alternative.  The following documents were reviewed to identify the 

Parameters of Concern:  existing UPDES Permit, DWQ Wasteload Analysis, and EPA Form 2A 

that was submitted as part of the permit renewal application.   

 

Upon review of these documents the following POC were identified: 

 

Parameters of Concern 

 

No.  
Pollutant 

Ambient  

Concentration 

Estimated 

Effluent  

Concentration 

Comment 

1 Biochemical Oxygen 

Demand 

  12.0 mg/l See Note 1 below.  

2 Total Suspended 

Solids 

  17.0 mg/l See Note 1 below. 

3 E-Coli   126 NO./100 mL Existing UPDES Permit 

4 Total Phosphorus  2.5 mg/l (until Jan 

2025) 

1.0 mg/l (after) 

SGRWRF has received 

variance from TBPEL until 

Jan 1, 2025.  

5 Dissolved Oxygen  5.5 mg/L Existing UPDES Permit 

6 Total Dissolved 

Solids 

  1937 mg/L Existing UPDES Permit per 

1996 Variance. 

7 Ammonia 

    Summer 

    Fall 

    Winter 

    Spring 

   

1.9 mg/l 

3.9 mg/l 

6.9 mg/l 

5.7 mg/l 

See Note 1 below. 

8 Temperature   27 Degrees Celsius  Waste Load Analysis 

9 pH    6.5-9.0 Existing UPDES Permit 

 

Note 1 – The estimated concentrations were calculated based upon maintaining current permitted 

loads to Virgin River increasing flows from 17.0 mgd to 25.2 mgd.  
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The following metals were evaluated and determined to not be considered Parameters of 

Concern.   

 

Parameters of Not of Concern 

No. Parameter Justification 

1 Arsenic Historical low concentrations in effluent.  

2 Cadmium Historical low concentrations in effluent. 

3 Copper Historical low concentrations in effluent. 

4 Cyanide Historical low concentrations in effluent. 

5 Lead Historical low concentrations in effluent. 

6 Mercury Historical low concentrations in effluent. 

7 Molybdenum Historical low concentrations in effluent. 

8 Nickel Historical low concentrations in effluent. 

9 Selenium Historical low concentrations in effluent. 

10 Silver Historical low concentrations in effluent. 

11 Zinc Historical low concentrations in effluent. 
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PART E – ALTERNATIVE ANALYSIS REQUIREMENTS OF A 
LEVEL II ANTIDEGRADATION REVIEW 
 
The St. George Regional Water Reclamation Facility Expansion Master Plan completed an 

Alternative Analysis for the proposed expansion.  The analysis evaluated the following treatment 

alternatives to meet current and future treatment requirements: 

 

• Additional oxidation ditches 

• Modified Staged Aeration 

• Conventional Activated Sludge with Primary Clarifiers. 

• Membrane Bioreactor Activated Sludge.   

 

Each of these alternatives were evaluated based upon economic and non-economic criteria as 

required in Part E.  The alternative evaluation was summarized in Chapter 2 of the 2008 St. 

George Regional Water Reclamation Facility Master Plan prepared by Bowen, Collins & 

Associates.  Attachment E1 includes a copy of Chapter 2.   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

SUPPORTING DOCUMENT C1 

FUTURE WASTEWATER FLOW EVALUATIONS AND GROWTH PROJECTS 

 

The following section is from the 2019 St. George City Sewer Master Plan prepared by Bowen, 

Collins & Associates.  

  



SEWER MASTER PLAN 

 

BOWEN COLLINS & ASSOCIATES 3-1 CITY OF ST. GEORGE 

CHAPTER 3 

WASTEWATER FLOW EVALUATION AND GROWTH PROJECTIONS 
 

INTRODUCTION 

A key aspect of the master planning process is developing projections of population growth within 

the City’s service area. Population projections have a direct impact on important components of 

the master plan, including the projected timing of capital improvements. Over-estimating 

population growth projections may lead to poorly timed capital improvement projects for the City, 

which results in aggressive future rate and impact fee increases that may not actually be necessary. 

The opposite is true for under-estimating growth, which could leave the City without the necessary 

financial backing to carry out required capital improvements as well as not providing sufficient 

lead time for projects. 

 

The purpose of this chapter is to develop growth projections for the City by analyzing historical 

growth trends as well as reviewing population projections developed by local planning authorities 

and other national and state planning agencies. Since the City of St. George provides sewer 

collection and treatment services to the Washington, Santa Clara, and Ivins, growth projections 

from each respective community has been incorporated into this study based on the information 

found in each communities respective Sewer Master Plan or Impact Fee Facilities Plan These 

projections, together with an analysis of existing wastewater production trends, have been used to 

project future wastewater production demand on the City’s system. 

 

HISTORICAL GROWTH TRENDS 

The City of St. George has seen significant growth in the last few decades. Table 3-1 summarizes 

population growth for St. George from the year 1990 to 2010 based on data available from the 

United States Census Bureau. 

Table 3-1 

 U.S. Census Bureau Historical Population Growth for St. George 

Year 

City of St. George 

Population % Growth 

1990 28,572   

2000 49,663 73.8% 

2010 72,897 46.8% 

 

As shown in Table 3-1, the City of St. George saw a significant boom in growth from 1990 to 

2000, continuing on into the following decade. Using the information provided in Table 3-1, Table 

3-2 shows the average yearly growth rate for St. George over each respective decade. 
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BOWEN COLLINS & ASSOCIATES 3-2 CITY OF ST. GEORGE 

Table 3-2 

Average Annual Growth Rate1 in St. George from 1990 to 2010 

Time 

Period 

Average Annual 

Growth Rate1 

1990-2000 5.7% 

2000-2010 3.3% 

1 Represents the average annual growth rate based on U.S. Census records 

 

While the data from the census provides a reliable, high-level overview of growth information for 

the City in historic 10-year increments, historic annual growth in the area can be monitored in 

more detail by looking at the increase in new service connections each year (determined by the 

City approving building permits). Multiplying the number of new service connections by the 

average household size in the City provides an estimate for population growth from year to year. 

The most recent U.S. Census Bureau estimate for average household size in St. George is 2.88 

persons/household. To see how this compares to other communities near St. George, Table 3-3 

provides a summary of average household size estimates for other cities in the Southern 

Utah/Southern Nevada area. As shown in the table, St. George is just below the average for 

household size in the region.  

 

Table 3-3 

Average Household Size Comparison 

City 

U.S. Census 

Estimate for 

Average Household 

Size 

St. George, UT 2.88 

Washington City, UT 2.99 

Ivins City, UT 2.78 

Hurricane, City, UT 2.9 

Santa Clara City, UT 3.75 

Cedar City, UT 3.0 

Mesquite, NV 2.34 

Average 2.95 
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BOWEN COLLINS & ASSOCIATES 3-3 CITY OF ST. GEORGE 

Table 3-4 shown below shows the records of new building permits issued within the City from 

2014 to 2018.  

 

Table 3-4 

Building Permits Issued in the City of St. George (2014 – 2017) 

  2014 2015 2016 2017 2018 

Single Family 576 741 790 944 942 

Townhomes 110 46 46 102 274 

Apartment/Duplex 2 2 1 15 11 

Mobile Homes 1 3 1 1 6 

Condos 12 0 1 35 20 

Commerical/Industrial 119 109 25 117 201 

Miscellaneous/Additions* 655 685 900 742 805 

Hospital/Interior Finish 0 1 2 3 18 

Institutes/Schools/Day Care 1 1 0 0 0 

Public/Airport/Parks 12 6 16 1 3 

Religious 0 3 1 1 2 

Subtotal – All Permits 1,488 1,597 1,783 1,961 2,282 

Residential 701 792 839 1,097 1,253 

Non-Residential 132 120 44 122 224 

Total, Excluding Home Add. 833 912 883 1,219 1,477 

*Miscellaneous/Home Additions were not included in total number considering that they typically do not represent 

an increase in the population or water use. 

 

Detailed water meter records from the City and data from the Washington County Recorder 

indicate that at the end of 2017 there were a total of 33,107 residential connections and 2,293 

permanent non-residential connections (commercial, industrial, institutional, etc.). Using the U.S. 

Census Bureau estimate for household size in St. George, the estimated total residential population 

in St. George as of 2017 was: 

 

33,107 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 𝑥 2.88
𝑝𝑒𝑟𝑠𝑜𝑛𝑠

ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑
= 𝟗𝟓, 𝟑𝟒𝟗 𝒓𝒆𝒔𝒊𝒅𝒆𝒏𝒕𝒔 

 

Note that this estimate does include the transient population in the area (i.e. second homes, 

short term rental units, etc.), but for the purposes of sewer system master planning, all of 

these units will be treated as if they were a primary residence. It should be noted that, based 

on County Recorder records, St. George is home to over 6,500 secondary residences that may be 

occupied for only a portion of the year. However, when comparing water use between primary 

residences and secondary residences, meter data records indicate that secondary homes use only 

10% less water over the course of the year than primary residences, which supports to approach of 

treating all connections as if they were primary residences. 

 

Table 3-5 outlines the estimated growth rate for St. George from the 2014-2018. 
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Table 3-5 

Summary of Recent Historical Growth in the City of St. George (2014 – 2017) 

Year 2014 2015 2016 2017 2018 

New Residential 

Connections 
701 792 839 1097 1253 

Total Residential 

Connections 
30,379 31,171 32,010 33,107 34,360 

Growth Rate  2.6% 2.7% 3.4% 3.8% 

New Non-Residential 

Connections 
132 120 44 122 224 

Non-Residential 

Connections 
2,037 2,157 2,201 2,323 2,547 

Growth Rate  5.89% 2.04% 5.54% 9.6% 

 

As shown in Table 3-5, the residential growth rate steadily increased over the past 5 years, with an 

estimated rate of 3.43% from 2016 – 2017 and 3.8% from 2017-2018, while non-residential growth 

fluctuated from year to year. Growth in St. George recently caught national attention as it was 

identified as the fastest growing metropolitan area in the country, in which the US Census 

estimated a 4% growth rate from 2016 – 2017 (which included not only St. George but also the 

majority of Washington County). 

 

Considering that there are a number of large developments currently planned or under construction 

in the area, including the large master-planned South Block area, it is reasonable to assume that 

the City will continue to grow at a relatively aggressive rate into the foreseeable future. Through 

correspondence with City management, the City has elected to use the population projections 

developed for the Governor’s Office of Management and Budget (GOMB), which match historical 

growth trends relatively well. Table 3-6 summarizes the growth projections from the GOMB for 

St. George. These projections form the basis of growth projections used in this report, with a minor 

modification that is discussed in the following section. 

 

Table 3-6 

GOMB Growth Projections for St. George City 

Year 2010 2020 2030 2040 2050 2060 

St. George Population 72,897 103,851 148,078 196,206 249,421 307,037 

Average Annual 

Growth Rate 
  3.60% 3.61% 2.85% 2.43% 2.10% 

 

ESTIMATED BUILDOUT POPULATION 

The build-out population (the population when all developable land in the City has been 

developed) of St. George has been estimated using the City’s current land use and zoning plans. 

The land use and zoning plans identify the location and type of development that has been 

approved for specific areas throughout the City. The City’s General Plan describes the difference 

between the zoning map and land use map: 
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The Zoning Map…and the Land Use Plan…work hand-in-hand with each other. The Land Use 

Plan indicates general density ranges and indicates how development is to be located on the land, 

with special regard to preserving special natural features. The Zones in the Zoning Map are legal 

designations that assign a specific overall density to a specific tract of land. 

 

Through coordination with City management, the buildout population estimate for St. George was 

developed using portions of each plan. In some areas, the Land Use Plan provides a more accurate 

representation of future development density, while the Zoning Plan provides more detailed 

information in other areas. In this sense, buildout population estimates were developed using a 

“composite” land use/zoning plan. In addition to the general Land Use and Zoning plans, another 

component considered in this analysis are Planned Development Areas, or “PD”s, which are 

specific areas of the City that have an established and approved number of development units. 

PD’s have been accounted for in the estimation of buildout population. 

 

In order to estimate the service area population at full buildout for the City, the currently 

undeveloped areas of the City needed to be identified and separated from the currently developed 

areas. This was done using Geographic Information System (GIS) mapping tools to “clip out” 

areas of the City which are currently developed from the overall land use and zoning plan, leaving 

only the undeveloped areas with their associated land use and zoning type and respective area. 

This is illustrated in Figure 3-1 (colored areas are those have are yet to be developed or that 

represent permanent open space or other preservation areas. Using the result of this exercise, Table 

3-7 provides a summary of the estimated service area population that will added when all 

undeveloped land in the City is developed. 
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Table 3-7 

Evaluation of Undeveloped Land by Land Use/Zoning Category 

Zoning Code Development Description Area (Acres) Density (Units Per Acre) Number of Units Estimated Added Residential Population1 

A-1 Agricultural Use, Min. 40,000 SF 776.3 1.00 776.3 2,236 

A-20 Agricultural Use, Min 20 Acres 408.4 0.05 20.4 59 

A-5 Agricultural Use, Min 5 Acres 10.3 0.20 2.1 6 

A-P Administrative and Professional, No Min Area 4.0 5.00 19.8   

ASBP Airport Supporting Business Park 1,118.4 2.00 2,236.7   

AVI Airport Vicinity Industrial 134.1 1.00 134.1   

C-1 Commercial, No Min Area 5.7 2.00 11.5   

C-2 Commercial, No Min Area 99.4 2.50 248.5   

C-3 Commercial, No Min Area 161.3 3.00 483.9   

C-4 Commercial, No Min Area 0.0 3.50 0.2   

M-1 Manufacturing, No Min Area 1,025.9 0.50 513.0   

M-2 Manufacturing, Min 40,000 SF 0.1 7.50 0.7   

M-H Mobile Home 2.3 6.00 13.8 40 

MH-6 Mobile Home  Min 6,000 SF 33.3 6.00 199.9 576 

Mining_Grazing Mining/Grazing, No Area Min 1,252.9 0.00 0.0   

OS Open Space, No Min Area 9,824.6 0.00 0.0   

PD-AP Planned Development - Admin & Professional Office 12.9 2.00 25.9   

PD-C Planned Development - Comm 239.2 2.00 478.3   

PD-R Planned Development - Res 341.9 4.00 1,367.5 3,938 

R-1-10 Single Family Res. Min 10,000 SF 3,044.7 3.20 9,743.1 28,060 

R-1-12 Single Family Res. Min 12,000 SF 130.7 2.80 366.1 1,054 

R-1-40 Single Family Res. Min 40,000 SF 39.0 1.00 39.0 112 

R-1-6 Single Family Res. Min 6,000 SF 7.0 7.00 49.0 141 

R-1-7 Single Family Res. Min 7,000 SF 9.6 6.00 57.5 166 

R-1-8 Single Family Res. Min 8,000 SF 216.0 3.70 799.0 2,301 

R-2 Multi-Unit Res. Min 6,000 SF 32.9 7.00 230.0 663 

R-3 Multi-Unit Res. Min 6,000 SF 97.5 13.00 1,267.3 3,650 

R-4 Multi-Unit Res. Min 6,000 SF 0.0 20.00 0.0 0 

RE-12.5 Residential Estate Min 12,500 SF 113.7 3.00 341.1 982 

RE-20 Residential Estate Min 20,000 SF 132.3 2.00 264.5 762 

 Vacant Lots Not in a Planned Development NA NA 758 2,183 

  TOTAL 19,275   20,447 46,929 

Atkinville Planned Development Not Applicable varies 1,057 3,044 

Desert Canyons Planned Development Not Applicable varies 7,267 18,193 

Desert Color Planned Development Not Applicable varies 10,108 26,173 

Entrada Planned Development Not Applicable varies 324 933 

Hidden Valley Planned Development Not Applicable varies 400 1,152 

Ledges Planned Development Not Applicable varies 2,125 6,120 

Stone Cliff Planned Development Not Applicable varies 211 608 

Sunbrook Planned Development Not Applicable varies 593 1,708 

Sun River Planned Development Not Applicable varies 100 288 

Tech Ridge (Old Airport) Planned Development Not Applicable varies 3,500 6,912 

The Lakes Planned Development Not Applicable varies 3,196 9,204 

Tonaquint Planned Development Not Applicable varies 1,445 4,162 

Trails Planned Development Not Applicable varies 923 2,658 

  TOTAL     31,249 81,156 

  GRAND TOTAL     51,696 128,085 
    1Non-residential land use do not represent an increase is residential population. However, non-residential development does increase water use, which is accounted for using the ERU methodology. 
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As shown in Table 3-7, the remaining areas of the City to be developed are estimated to increase 

the City population by 128,085, resulting in a total build-out population of: 

 

95,349 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑠 (𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔) + 128,085 (𝑓𝑢𝑡𝑢𝑟𝑒) = 𝟐𝟐𝟑, 𝟒𝟑𝟒 𝒓𝒆𝒔𝒊𝒅𝒆𝒏𝒕𝒔 

 

Using this build-out population estimate, Table 3-8 and Figure 3-2 provide the estimated 

population growth projection for the City. As previously mentioned, the City has elected to utilize 

the population projections development for the GOMB. Based on the GOMB growth estimates 

and the City’s current land use plan, St. George would reach its full buildout capacity by 

approximately 2043. However, in reality, population growth tends to slow as it reaches its full 

carrying capacity (i.e. growth does not abruptly stop at full buildout; the growth rate will gradually 

slow as buildout is approached). This considered, Table 3-8 and Figure 3-2 display 2 growth curves 

for reference: 

 Governor’s Office of Management and Budget: This growth curve displays the actual 

growth projection developed for the GOMB. As shown, the full buildout population is 

reach by the year 2043. Based on the current land use evaluation for the City, it appears 

that the GOMB growth projections may over-estimate the total buildout population of the 

City, so some adjustment of the projection as it reaches the estimated buildout population 

is necessary. 

 Modified GOMB Project Adjusted after 2030 (Recommended for Planning): This 

modified growth curve uses the growth projections developed for the GOMB through the 

year 2030 followed by a gradual decrease in the annual growth rate to produce a more 

realistic outlook through buildout. Using this approach, it is estimated that the City will 

reach buildout by the year 2055. It should be emphasized that buildout estimates are just 

that – an estimate. Changes in land use and zoning plans, City annexations, etc. will all 

influence how large the City will actually become. For this reason, master plans should be 

updated frequently enough to keep up with revised development plans in the City. 
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Table 3-8 

St. George Population Growth Estimate 

Year Population Notes 

2017 95,349   

2018 98,028 Existing Population 

2019 100,822   

2020 103,851   

2021 107,600   

2022 111,484   

2023 115,509   

2024 119,679   

2025 123,999   

2026 128,475   

2027 133,113   

2028 137,919 10-Year Growth Projection 

2029 142,898   

2030 148,056   

2031 152,202   

2032 156,463   

2033 160,844   

2034 165,348   

2035 169,978   

2036 174,737   

2037 179,455   

2038 184,300   

2039 188,908   

2040 193,631   

2041 197,503   

2042 201,453   

2043 205,079   

2044 208,566   

2045 211,903 GOMB Projection - Estimated Buildout Year 

2046 214,022   

2047 215,734   

2048 217,244   

2049 218,548   

2050 219,640   

2051 220,519   

2052 221,401   

2053 222,065   

2054 222,731   

2055 223,435 Modified GOMB Projection - Estimated Buildout Year 

 



SEWER MASTER PLAN 

 

BOWEN COLLINS & ASSOCIATES 3-9                            CITY OF ST. GEORGE 

Figure 3-2 

Population Growth Projections for the City of St. George 
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EVALUATION OF HISTORICAL WATER USE IN THE CITY 

Utah Administrative Code R317-3 titled “Design Requirements for Wastewater Collection, 

Treatment and Disposal Systems” provides guidelines for estimating per capital wastewater 

production for the purpose of sizing sewer collection and treatment systems. The codes states that, 

“New sewer systems shall be designed on the basis of an annual average daily rate of flow of 100 

gallons per capita per day unless there are data to indicate otherwise. The per capita rate of flow 

includes an allowance for infiltration/inflow”. 

 

The design guidelines presented in the code are typically conservative when compared to actual 

sewer flows in a collection system. For this reason, sewer flows specific to the City of St. George 

have been developed and used in this master plan study. As previously mentioned, per capita sewer 

flows from other communities will be incorporated into this study based on their current sewer 

master plans. 

 

Sewer flows are the combination of three components: 

 Domestic flow 

 Infiltration 

 Inflow 

 

The following sections of this chapter outline how each of these flow components have been 

accounted for in this study. 

 

Domestic Wastewater Flow 

Domestic wastewater is categorized as flow that intentionally enters the collection system from a 

home, business, or other connection. Ideally, domestic wastewater should make up the majority of 

flow in the sewer collection system. Wastewater flow from individual homes is not metered, but 

it can be estimated as a percentage of the metered culinary water use during winter months when 

outdoor irrigation is not occurring. As part of the St. George Water Master Plan, a detailed metered 

water use evaluation was carried out (see Chapter 3 in St. George Water Master Plan). Based on 

this evaluation, it was determined that average daily water use per residential connection (indoor 

and outdoor use) in St. George is 493 gallons/day (gpd). 

Since this estimate is an average daily water use over the course of the year, 493 gpd includes both 

indoor and outdoor water use. In order to determine to amount of water which contributes to flow 

in the wastewater collection and treatment system, only the indoor component of water use should 

be considered (i.e water used for irrigation does not end up, at least directly, in the sewer collection 

system). Water use records indicate that over the course of the year, approximately 51% of water 

is used outdoors and 49% of water is used indoors. This concept is illustrated in Figure 3-3. The 

figure displays the monthly water produced (in million gallons) from sources that service St. 

George in the year 2017. The figure displays the following: 

 Monthly water produced for the system (indoor and outdoor water use) 
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Figure 3-3 

Monthly Source Production Data for 2017 
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 Average monthly water produced for system (indoor and outdoor water use) 

 Estimated indoor water used in system 

 Estimated water contributing to sewer flows 

 

As indicated in the figure, it has been estimated that approximately 90% of water used indoors end 

up in the sewer collection system. Under these assumptions, average annual wastewater production 

per residential connection is: 

 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐷𝑎𝑖𝑙𝑦 𝐼𝑛𝑑𝑜𝑜𝑟 𝑊𝑎𝑡𝑒𝑟 𝑈𝑠𝑒 (𝑅𝑒𝑠. 𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛) = 493 𝑔𝑝𝑑 𝑥 0.49 = 𝟐𝟒𝟐 𝒈𝒑𝒅  
 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐷𝑎𝑖𝑙𝑦 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝐹𝑙𝑜𝑤 𝑝𝑒𝑟 𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 (𝑅𝑒𝑠. ) = 242 𝑔𝑝𝑑 𝑥 0.9 = 𝟐𝟏𝟕 𝒈𝒑𝒅 

 

As shown above, it is estimated that the average daily domestic wastewater flow per residential 

connection is 217 gpd. In wastewater planning, it is typical to project sewer flow in terms of “peak 

month, average day” demand, which is the average daily demand during the peak flow month of 

the year. Through an evaluation of the City’s flow data at the SGWRF, it is estimated that peak 

month, average day flow is 3% higher than average daily flow. This considered, the estimated peak 

month, average day flow per ERU is: 

𝑃𝑒𝑎𝑘 𝑀𝑜𝑛𝑡ℎ, 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐷𝑎𝑦 𝐹𝑙𝑜𝑤 𝑝𝑒𝑟 𝑅𝑒𝑠. 𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 = 217 𝑔𝑝𝑑 𝑥 1.03 = 𝟐𝟐𝟒 𝒈𝒑𝒅 

Infiltration 

Beyond domestic wastewater production, the second component of wastewater flow that must be 

considered is infiltration.  Infiltration is defined as water that enters into the sewer system which 

is not directly or indirectly related to either domestic wastewater or to a specific storm event.  This 

flow can enter as a result of open pipe joints, cracks in pipes, pipes poorly connected at manholes, 

leaky lateral connections, root damage, etc.  Infiltration is generally a function of the groundwater 

level, which typically fluctuates depending on the climate and season. While infiltration rates may 

change seasonally, they generally remain constant during a single 24-hour period. Temporary 

increases in the amount of water that enters the system after a storm because of an increase in 

ground water will be considered as inflow (as discussed in a subsequent section). 

 

Factors that can affect infiltration include pipe age, material, and the number and condition of 

lateral connections. Age can contribute to infiltration in two ways.  First, older pipes are more 

likely to be in poor condition. Cracks, separated joints, and other defects can contribute 

significantly to increased infiltration.  Second, older pipes do not have the benefit of improvements 

in construction techniques that have occurred over time. Gasketed pipe joints, rubber boots at 

manholes and laterals, and other improvements have contributed greatly to reducing system 

infiltration.   

 

Due to the many factors that influence infiltration rates, it can be a difficult aspect of sewer flow 

to accurately quantify. Temporary flow monitoring at various locations in the system can help 

identify areas of excessive groundwater infiltration. For planning purposes, infiltration in the 

ACSSD system was estimated using the ASCE recommended daily infiltration allowance for new 

sewer systems of 400 gallons per inch diameter of pipe per mile of pipe. From previous planning 
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experience, this equates to approximately 10% - 20% of domestic wastewater flows. For this study, 

it has been estimated that infiltration is equal to approximately 10% of domestic flow per 

residential connection, which equates to 23 gpd per connection. Therefore, the combined sewer 

flow (domestic & infiltration) per residential connection is estimated to be: 

 

𝑇𝑜𝑡𝑎𝑙 𝐹𝑙𝑜𝑤 𝑝𝑒𝑟 𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛 = 224 𝑔𝑝𝑑 + 23 𝑔𝑝𝑑 = 𝟐𝟒𝟕 𝒈𝒂𝒍𝒍𝒐𝒏𝒔 𝒑𝒆𝒓 𝒅𝒂𝒚 

 

Inflow 

The third and final component of wastewater flow that must be considered for wastewater master 

planning is inflow. Inflow is defined as any water that enters the sewer system which is directly or 

indirectly related to a storm event.  It can come directly from storm water runoff through improper 

connections to the storm water system, missing or leaky manhole covers, roof drains connected to 

the system, etc. Storm events can also cause the ground water level to raise temporarily, which can 

cause an increase in flow in the sewer system through the same mechanisms that result in 

groundwater infiltration during dry weather (cracked pipes, leaky laterals, etc.).  Any temporary 

increase in sewer flow due to raising levels of ground water as a result of rain is considered inflow.   

Without a significant amount of rainfall and sewer flow monitoring data, it is difficult to accurately 

identify the quantity and location of inflow in the system. For this reason, inflow has not been 

directly included in wastewater projections. Instead, a conservative amount of capacity will be 

reserved in collection pipes to account for inflow events. This is discussed in further detail in 

Chapter 4. 

 

DETERMINING TOTAL SERVICE AREA ERUS 

Total wastewater production is a combination of flows from not only residential connections, but 

includes flow from commercial, industrial, and institutional connections as well. These different 

sewer service connections often possess unique characteristics, such as total volume of flow, 

patterns of flow, and strength of wastewater. For planning purposes, these different components 

of the system are converted to one common unit of measurement: the Equivalent Residential Unit, 

or ERU. Using the ERU as a unit of measurement in planning allows for the standardization of 

different types of connections (i.e. converting commercial or institutional connections into an 

equivalent residential unit). This method simplifies the planning process and provides a means of 

converting a non-residential population into an equivalent residential population.  

The total number of sewer ERUs for the sewer collection and treatment service area are shown in 

Table 3-9. The ERU count for St. George is based upon the meter evaluation found in Chapter 3 

of the St. George Water Master Plan. The following should be noted about the development of 

sewer system ERUs in St. George: 

 Non-residential sewer ERUs have been adjusted to reflect a 75% non-consumptive water 

use rather than the 90% non-consumptive use assumed for residential connections. 

 Meter categories that do not contribute to sewer flows have been excluded from the total 

ERU count. This includes the following categories: 

o Construction Water – construction water is used for watering roads, washing 

equipment, and other activities that do not directly contribute to sewer flows. 
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o Government – Per discussion with City personnel, this category is primarily 

irrigation for golf courses and parks. While a small portion of water use may 

contribute to wastewater flows, such as park bathrooms, the vast majority of water 

used from category is for irrigation and therefore does not directly enter the sewer 

collection system. 

 

Sewer ERUs for Washington, Ivins, and Santa Clara have been pulled from each City’s respective 

sewer master plan. 

 

Table 3-9 

Total ERUs on St. George Sewer Service Area (Baseline 2017) 

City ERUs 

St. George 40,827 

Washington 8,979 

Ivins 3,717 

Santa Clara 2,054 

Total 55,577 

 

PROJECTED WASTEWATER FLOWS 

Table 3-10 provides a summary of wastewater flow projections (domestic flow and infiltration) 

for the sewer service area through buildout. ERU projections in the table are based upon the 

individual growth projections and buildout years for each respective City in the service area. It 

should be noted that the total peak month, average day sewer flow shown in the table is higher 

than the recorded flows at the SGWRF. Indoor water use estimates as well as temporary sewer 

monitoring efforts carried out by the City provide compelling evidence that the recorded flows at 

the plant are lower than they actually are. While the exact source of this error is not known exactly, 

it could be attributed in part to the following: 

 The flow measurement apparatus at the treatment plant may be inaccurate. 

 There may be exfiltration in certain areas of the collection system where wastewater is 

leaking out of pipes. 

 

Whatever the cause may be, it was decided to use the more conservative total flow estimate for 

planning. As part of the ongoing upgrades at the SGWRF, the City will be installing new metering 

equipment that will provide a more accurate read on flows entering the plant. 
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Table 3-10 

Wastewater Flow Projections for St. George Service Area1 

Year 
St George 

ERUs 

Washington 

ERUs 

Ivins 

ERUs 

Santa Clara 

ERUs 

Total Sewer 

ERUs 

Peak Month, Average 

Day Flow (MGD, 

Domestic & Infiltration) 

2017 40,827 8,979 3,717 2,054 55,577 13.73 

2018 41,974 9,428 3,979 2,156 57,537 14.21 

2019 43,170 9,899 4,138 2,264 59,471 14.69 

2020 44,466 10,394 4,241 2,377 61,478 15.19 

2021 46,071 10,914 4,411 2,496 63,891 15.78 

2022 47,734 11,459 4,587 2,621 66,401 16.40 

2023 49,457 12,032 4,771 2,752 69,012 17.05 

2024 51,242 12,634 4,961 2,890 71,727 17.72 

2025 53,092 13,266 5,160 3,034 74,552 18.41 

2026 55,009 13,929 5,197 3,186 77,320 19.10 

2027 56,995 14,625 5,405 3,345 80,371 19.85 

2028 59,052 15,357 5,567 3,512 83,488 20.62 

2029 61,184 16,124 5,734 3,688 86,731 21.42 

2030 63,393 16,931 5,835 3,872 90,031 22.24 

2031 65,192 17,777 6,010 4,066 93,045 22.98 

2032 67,042 18,666 6,190 4,269 96,168 23.75 

2033 68,945 19,599 6,376 4,483 99,403 24.55 

2034 70,901 20,579 6,567 4,707 102,755 25.38 

2035 72,913 21,608 6,764 4,942 106,228 26.24 

2036 74,983 22,689 6,995 5,1891 109,856 27.13 

2037 77,051 23,823 7,205 5,189 113,268 27.98 

2038 79,175 25,014 7,421 5,189 116,799 28.85 

2039 81,230 26,265 7,644 5,189 120,328 29.72 

2040 83,340 27,578 7,768 5,189 123,875 30.60 

2041 85,167 28,957 8,001 5,189 127,314 31.45 

2042 87,037 30,405 8,241 5,189 130,872 32.33 

2043 88,808 31,925 8,488 5,189 134,411 33.20 

2044 90,546 33,521 8,743 5,189 138,000 34.09 

2045 92,249 35,197 9,005 5,189 141,641 34.99 

2046 93,546 36,957 9,4771 5,189 145,169 35.86 

2047 94,717 38,805 9,477 5,189 148,188 36.60 

2048 95,835 40,745 9,477 5,189 151,247 37.36 

2049 96,900 42,783 9,477 5,189 154,349 38.12 

2050 97,910 44,922 9,477 5,189 157,498 38.90 

2051 98,864 47,168 9,477 5,189 160,699 39.69 

2052 99,840 49,526 9,477 5,189 164,033 40.52 

2053 100,759 52,003 9,477 5,189 167,428 41.35 

2054 101,701 54,603 9,477 5,189 170,970 42.23 

2055 102,7971 56,787 9,477 5,189 174,250 43.04 

2056 102,797 59,058 9,477 5,189 176,522 43.60 

2057 102,797 61,421 9,477 5,189 178,884 44.18 

2058 102,797 63,878 9,477 5,189 181,341 44.79 

2059 102,797 66,433 9,477 5,189 183,896 45.42 

2060 102,797 68,9161 9,477 5,189 186,379 46.04 

1 Bold text indicates the estimated buildout year for each city. 
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LOCATION OF GROWTH OVER 10 YEAR PLANNING WINDOW 

To the extent possible, it is helpful in planning to understand the timing and location of growth 

within the service area, particularly within the 10-year growth window. While it is impossible to 

predict the exact location and timing of all growth which will occur in the City, reasonable 

estimates can be made by evaluating recent growth trends and identifying “hotspots” in the system 

(areas experiencing development). Through discussions with City staff, hotspots within the City 

service area have been identified and growth has been divided between different regions. The 

estimated distribution of growth for St. George is shown in Table 3-11. Distribution of growth for 

Washington, Ivins, and Santa Clara was estimated using engineering and planning judgment. The 

regions shown in Table 3-11 are represented in Figure 3-4. 

 

Table 3-11 

Estimated Distribution of Growth over 10-Year Planning Window 

Region 
10 Year Growth 

in ERUs 

% of 10 Year 

Growth 

Ledges/Trails 500 2% 

Sunset  950 4% 

Dixie Drive/Tonaquint 1,800 7% 

Downtown 1,478 6% 

Bloomington 100 <1% 

Bloomington Hills 350 1% 

Little Valley 2,800 11% 

Bloomington Hills Upper 900 3% 

Sun River/South Block 4,400 17% 

Airport/Desert Canyons 3,800 15% 

Washington City 5,929 23% 

Ivins City 1,588 6% 

Santa Clara City 1,356 5% 

Total 25,951   

 

 

STATE OF UTAH WATER CONSERVATION GOAL 

The State of Utah set a water conservation goal in the year 2000 to reduce per capita water usage 

by 25% by the year 2025, measured from usage in the year 2000. Because water conservation is 

typically achieved primarily through the reduction of outdoor water use, no further reduction in 

sewer flows due to conservation was assumed for the planning window of this study. It is 

recommended that the City continue to track city-wide water usage and adjust projections 

accordingly in future master plans to account for any changes in per capita water use patterns. 
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3-4SEWER MASTER
PLAN

CITY OF ST. GEORGE ESTIMATED 10-YEAR 
GROWTH DISTRIBUTION

NO
RT

H

Washington City
5,929 ERUs

Santa Clara City
1,356 ERUs

Ivins City
1,588 ERUs

Bloomington Hills Upper
900 ERUs

Ledges/Trails
500 ERUs

Bloomington Hills
350 ERUs

Downtown
1,478 ERUs

Sun River/South Block
4,400 ERUs

Little Valley
2,800 ERUs

Airport/Desert Canyons
3,800 ERUs

Sunset
950 ERUs

Dixie Drive/Tonaquint
1,800 ERUs

Bloomington
100 ERUs

FIGURE NO.SCALE:NORTH:



 

 

 

SUPPORTING DOCUMENT E1 

ALTERNATIVE ANALYSIS  

 

The following section is from the 2008 St. George Regional Water Reclamation Facility Master 

Plan prepared by Bowen, Collins & Associates.  
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