




 

 

EXECUTIVE SUMMARY  

This 2016 Santaquin City Sanitary Sewer Master Plan and Capital Facilities Plan (the Plan) is 

intended to replace the 2009 Santaquin City Sanitary Sewer Master Plan and Capital Facilities 

Plan prepared by J-U-B Engineers and adopted by the Santaquin City Council in May of 2009.  

The Plan also provides the foundation for collection of sanitary sewer impact fees in accordance 

with Utah State Code, §11-36a. 

The Plan utilizes 2014 data including telemetry data, flow measurements, GIS data, and land use 

to create an existing system.  Using this 2014 existing system as a base, we predict demand and 

identify future infrastructure improvements needed for the sanitary sewer system at 2024 and 

buildout of the City.  Using these models, we can reasonably interpolate demands for other years. 

The current level of service is consistent with standards of the State of Utah and sound 

engineering best practices.  Any existing sanitary sewer system deficiencies are noted in this 

Plan but do not impair the overall system functionality. 

It is recognized that with the anticipated growth, Santaquin City will need to increase capacity 

within the treatment facility, as well as make several strategic collection system tie-in 

connections.  While these facilities will likely be installed by Santaquin City, improvement 

standards for new developments can help reduce the cost of these improvements.  Ultimately the 

timing of anticipated improvements will be driven by specific developments with consideration 

being given to available funding, bonding, impacts fee reimbursements, or public private 

partnership opportunities. 

The following recommendations are made as part of this Plan: 

1. Establish impact fees to fund projects to meet future needs 

2. Recommend creating a plan that addresses replacement of aging or inadequate 

infrastructure 

3. Update the Master Plan/Capital Facilities Plan at least every 5 years, or when significant 

changes to planned land use, development or water use occur. 

4. Periodically review and update user rates. 
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I. INTRODUCTION 

A. Purpose 

This 2016 Santaquin City Sanitary Sewer Master Plan and Capital Facilities Plan is 

intended to replace the 2009 Santaquin City Sanitary Sewer Master Plan and Capital 

Facilities Plan prepared by J-U-B Engineers and adopted by the Santaquin City Council 

in May of 2009.  Since the 2009 plan adoption, new impact fee regulation in the Utah 

State Code (§11-36a) was adopted.  Also, Santaquin constructed a sanitary sewer 

reclamation facility (WRF) and related infrastructure to replace their lagoon system, as 

well as completed new secondary water and culinary water master plans.  Because of 

these developments, Santaquin City decided that creating a new sanitary sewer master 

plan that correlated all of these items and would be more beneficial than simply a plan 

update. 

The Plan will have the following goals: 

1) Replace the 2009 Plan which integrated a master plan and capital facilities plan for 

Santaquin City’s sanitary sewer system with key differences and objectives;  

A. Develop a plan that provides the foundation for collection of sanitary sewer 

impact fees in accordance with the revised Utah State Code, §11-36a. 

B. Consider the impacts of the WRF rather than the old lagoon system 

C. Organization would be similar to the secondary water and culinary water plans. 

2) Identify the City’s current sanitary sewer system infrastructure and facilities;  

3) Identify current and future infrastructure needs along with an estimated time frame for 

construction and associated planning level cost estimates.  Future projects will be 

determined through buildout (year 2060); and  

4) Provide direction for system development and level of service maintenance as growth 

occurs.   

B. Background 

The Santaquin City sanitary sewer collection and treatment system has evolved over the 

last 20 plus years.  The first “citywide” sewer collection system as well as lagoon 

treatment facilities were built in 1993-1994 when the City’s population was around 

2,5001.  Initial discharge of effluent was done by land application during the summer 

months with effluent storage during the non-irrigation season.  In 2003-2004 an 

additional, larger winter storage pond was constructed at the lagoon site to accommodate 

additional winter storage needs due to annual city growth rates close to 11% since the 

system was constructed.  In 2011, facing treatment capacity concerns, Santaquin began 

the process to retire the treatment lagoons and construct a 1.4 MGD Membrane Bio-

Reactor (MBR). The MBR was completed in 2013 and returns a Type I water quality 

effluent suitable for human contact.  Rather than dispose of the effluent by land 

                                                 
1 www.census.gov 
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application, Santaquin City now uses the Type I water within the City’s public irrigation 

system to supplement citywide irrigation needs. 

While the sewer system has grown, Santaquin’s general plan and zoning regulations have 

also evolved. Previous plans indicated a uniformity of continuous, sprawling 

development through the Plan area. Current planning, which has received numerous APA 

Planning awards, indicates preservation of open, agriculture areas but increased 

clustering of density around service nodes and activity centers.  This change in planning 

emphasis raises issues with loading centers and peak flow concentrations  

C. Scope 

The Plan includes a discussion of system modeling and evaluation efforts and summary 

results as well as capital facilities planning for the City’s sanitary sewer system to an 

anticipated buildout in 2060.  The area of consideration includes the current sewer system 

extent and those areas anticipated to be developed by 2060.  Additional areas are 

included in the City’s annexation and general plan, but will need to be evaluated with 

future updates.  

Furthermore, in an effort to maximize efficiency in the modeling process, future 

improvements were categorized according to their function as either “Project 

improvements” or “System improvements” with the Plan being focused on System 

Improvements.  

Project improvements were determined to be facilities that are either: 

1. Minimum improvements which all developers are required (by City and or State 

Codes) to provide, (i.e. in the case of sanitary sewer lines this is an 8” minimum 

pipe size); or 

2. Those improvements in excess of that listed above that are needed solely to 

accommodate new users within a specific development. 

System Improvements are those improvements which exceed Project improvement 

classification and which are necessary to accommodate a larger segment of the 

community than will be within a specific development.  System improvements may 

include an existing improvement that has reserve capacity to accommodate future growth 

or a future improvement needed to accommodate growth.   

While this Plan provides some direction for the City as future growth occurs, and the 

included capital facilities plan provides an organized approach for construction of 

sanitary sewer system improvements to serve the residents of Santaquin City, land could 

be developed in ways not currently anticipated (time, location, or  type).  It is expected 

that this Plan will be revisited and updated again in five years or after the next significant 

system improvement, whichever is sooner.   

D. Objectives  

The objectives of this Sanitary Sewer System Master Plan & Capital Facilities Plan are 

listed below: 

1. Model and evaluate the existing (2014 end of year) sanitary sewer system 

2. Establish system levels of service 
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3. Identify improvements needed to meet existing system deficiencies, if any 

4. Model the future system required to serve projected buildout conditions based on 

the City’s current General Plan 

5. Identify improvements needed to meet future demand through buildout 

6. Prioritize improvement projects 

7. Estimate the cost of improvements 

8. Identify potential sources of funding for needed improvements 

9. Make recommendations for implementation of system improvements 



4 

 

II. APPROACH 

A. Existing Conditions 

The existing conditions are considered to be 2014 (end of year), which includes 

population, general plan land use, GIS data, and meter reads. 

1. Existing Sewer System 

Santaquin City’s sanitary sewer system consists of: a citywide sanitary sewer 

collection system that accommodates nearly all existing homes, businesses, 

institutions and City facilities, with only a few exceptions; a recently constructed state 

of the art Water Reclamation Facility (WRF); one lift station; and several large winter 

storage ponds.  Figure A-1 “Existing System” in Appendix A shows the existing 

sanitary sewer system extents. 

2. Existing Land Use and Sewer System Connections 

As indicated previously, nearly all of residential, business, institutional and City 

facilities are connected to the sanitary sewer system.  The exceptions are a few 

private sewer systems that are typically more than 300 feet from an existing sewer 

line.  The existing (2014) system has about 2,835 sewer system Equivalent 

Residential Units (ERU’s) that provide service for sanitary sewer collection and 

treatment.  There are approximately two dozen private sewer systems that are not 

serviced by the existing system.  These private sewer systems are directed to 

individual septic systems authorized and administered through the Utah County 

Health Department.   

3. Existing Population 

From 2000 to 2010 Santaquin City experienced tremendous growth.  The City’s 

population nearly doubled from 5,183 in 2000 to 9,128 in 2010, according to US 

Census data.  The 2014 census estimated population is 10,689 residents. 

According to the 2010 US Census, the average household size in Santaquin was 3.93 

persons per household.  For evaluation purposes we rounded to 3.9 persons per 

household. 

4. Existing Level of Service (LOS) 

Santaquin City is required to operate under the treatment and collection standards set 

by the State of Utah Department of Environment Quality (See Section III for more 

discussion on the determined level of service (LOS)).  

B. Future Conditions 

This report identifies two different future time periods for planning purposes – 2024 and 

2060.  Year 2024 was selected to forecast which capital projects are approaching in the 

near future, while the 2060 was selected to forecast capital projects needed beyond 2024 

with a buildout population.  Our analysis provides a basis for fairly accurate estimations 

(by interpolation) of demand and ERUs in any year between 2014 and 2060.  Because the 
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existing 2014 model is based on actual data, the closer you are to 2014 the more reliable 

the estimates will be.  This means a new impact fee facilities plan and impact fee 

analyses can be created without updating the master plan each time because the modeling 

basis has already been completed and the numbers can be determined through 

interpolation.  Because the reliability of estimates decreases the further away from actual 

data you get, we recommend updating the master plan at least every 5 years or if planned 

land uses change significantly. 

This report identifies at what number of equivalent residential units (ERUs) each future 

capital project will be needed.  Based upon growth projections it also predicts the 

approximate year that each project will be needed. 

In order for the City to provide new users with the levels of service indicated herein, the 

sanitary sewer system will need improvements described in this document.  

1. Future Land Use 

The study area boundary does not coincide with the current Santaquin City boundary 

nor its full annexation plan extent.  Currently there are approximately 6,700 acres of 

land within the City limits with an additional 6200 in the City’s annexation policy.  

Most of the lands yet to be annexed are shown in the general plan as agriculture 

preservation areas or very minimal development potential within the plan horizon.  

Based on this, the study area boundary includes the current and anticipated future 

sanitary sewer service areas with significant development potential.  The study area 

boundary includes 8,444 acres of land.  Of these 8,444 acres, 766 acres is land that 

will not contribute to future sewer system demand (street right of way, rail road, open 

space etc.).    

Figure A-2 “Future Land Use” in Appendix A shows the current Santaquin City 

boundary, the study area boundary, and the anticipated future land uses provided by 

the Santaquin City Planning Department.   

2. Future Population 

Santaquin City bases future growth projections on the 2010 US Census and annual 

growth rates projected by the State of Utah’s Governor’s Office of Planning and 

Budget, which consistently trend with past actual growth rates in Santaquin City.  

Table 1 shows anticipated growth projections for the City from 2010 to 2060 (which 

is considered the buildout population year). 
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Table 1: Santaquin City Growth Projections 

 

The Santaquin City Planning Department estimates that the majority of the growth 

between 2014 and 2024 will be primarily in the three areas listed below and that the 

growth would be distributed among the three areas as indicated: 

a. North of 400 North (45%) 

b. Summit Ridge (40%) 

c. East Bench (15%) 

Year  Population 

Estimated 

Population Annual 

Growth Rate

ERUs
1 Year  Population 

Estimated 

Population Annual 

Growth Rate

ERUs
1

2010 9,128 4.03% 2036 26,410 3.05% 8,268

2011 9,495 4.03% 2037 27,216 3.05% 8,623

2012 9,878 4.03% 2038 28,046 3.05% 8,994

2013 10,275 4.03% 2039 28,901 3.05% 9,381

2014 10,689 6.20% 2,835 2040 29,783 3.05% 9,784

2015 11,352 6.10% 3,013 2041 30,691 1.91% 10,205

2016 12,044 6.20% 3,199 2042 31,278 1.91% 10,479

2017 12,791 6.20% 3,400 2043 31,875 1.91% 10,762

2018 13,584 6.20% 3,613 2044 32,484 1.91% 11,051

2019 14,426 6.20% 3,840 2045 33,104 1.91% 11,349

2020 15,321 3.71% 4,081 2046 33,736 1.91% 11,654

2021 15,889 3.71% 4,235 2047 34,381 1.91% 11,968

2022 16,479 3.71% 4,394 2048 35,037 1.91% 12,290

2023 17,090 3.71% 4,559 2049 35,707 1.91% 12,621

2024 17,724 3.71% 4,730 2050 36,389 1.91% 12,961

2025 18,382 3.71% 4,977 2051 37,084 1.61% 13,310

2026 19,064 3.71% 5,238 2052 37,681 1.61% 13,612

2027 19,771 3.71% 5,512 2053 38,287 1.61% 13,921

2028 20,504 3.71% 5,800 2054 38,904 1.61% 14,237

2029 21,265 3.71% 6,103 2055 39,530 1.61% 14,560

2030 22,054 3.05% 6,422 2056 40,167 1.61% 14,891

2031 22,727 3.05% 6,699 2057 40,813 1.61% 15,228

2032 23,420 3.05% 6,987 2058 41,470 1.61% 15,574

2033 24,134 3.05% 7,287 2059 42,138 1.61% 15,928

2034 24,870 3.05% 7,600 2060 42,817 1.61% 16,289

2035 25,629 3.05% 7,927

1
ERU growth rates are not the same as population 

growth rates due to commercial and industrial 

development.
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Level of Service (LOS) 

Santaquin City is required to operate under the treatment and collection standards set by 

the State of Utah Department of Environment Quality.  Santaquin anticipates continued 

compliance with these standards and acknowledges that the standards will likely change 

as environmental and sanitary sewer treatment regulations become more strict.  This 

potential was realized, in part, when the State of Utah and the EPA began limiting Type 

II water disposal into Utah Lake in 2014, which negatively affected all public sanitary 

sewer treatment facilities in Utah County, except Santaquin’s due to their reuse 

authorization. (See section III for more discussion on system LOS.) 

C. Existing (2014) System Demand 

Existing average day, peak day, and peak hour demands were determined by evaluating 

the sanitary sewer lift station outflow meter records for 2014.  A sample diurnal curve is 

shown in Figure 1.  

Figure 1: Sample Lift Station Meter Data from 2014 

 

 

The existing system demand and peaking factors are shown in Table 2. 
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Table 2: Existing (2014) System Demand 

 

The existing ERUs and average day demand by land use are shown in Table 3. 

Table 3: Existing (2014) Land Use, ERUs, and Demand 

 

GPM MGD Peaking Factor Cumulative

Average Day 371 0.534

Peak Month 401 0.578 1.08 1.08

Peak Day 474 0.683 1.18 1.28

Peak Hour 750 1.080 1.58 2.02

Code Description
Land Area

(acres)
ERUS

Average Day 

Demand (Gallons)

A1 Agricultural 1,215 61 11,505

A2 Very Low Residential 584 3 566

A3 Agribusiness 5 10 1,886

C Commercial 452 163 30,742

CR Commuter Rail Corridor 45 0 0

ID Industrial 543 7 1,320

MU-C Commerical Mixed Use 96 75 14,145

MU-R Residential Mixed Use 123 96 18,106

OS-N Open Space - Natural 697 0 0

OS-P Open Space - Park 710 19 3,583

OS-W Open Space - Wetlands 2 0 0

P Public 404 57 10,750

PO Professional Office 65 30.25 5,705

R1 Medium Residential 1,207 1485.25 280,118

R1A Low Residential 616 14 2,640

R2 High Residential 742 766 144,468

RM Multi-Family Residential 174 48.5 9,147

ROW Public Right-of-Way 717 0 0

ROW - P Private Right-of-Way 0.31 0 0

RR Railroad Corridor 46 0 0

8,443 2,835 534,681

Existing (2014)
1

1
Based on 2014 metered demand of 188.55 gpd/ERU

General Plan Land Use

Total
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D. Future Demand 

Future demand was estimated by adding existing demand to demand resulting from future 

growth.  Average day demand from future growth were estimated to be 200 gallons per 

day per ERU.  Existing (2014), additional growth, and buildout demands are shown in 

Table 4. 

Table 4: Future Land Use, ERUs and Demand 

 

 

  

Code Description

Land 

Area

(acres)

ERUs

Average 

Day 

Demand 

(Gallons)

ERUs

Average 

Day 

Demand 

(Gallons)

ERUs

Average 

Day 

Demand 

(Gallons)

A1 Agricultural 1,215 61 11,505 2,292 458,400 2,353 469,905

A2 Very Low Residential 584 3 566 759 151,800 762 152,366

A3 Agribusiness 5 10 1,886 7 1,400 17 3,286

C Commercial 452 163 30,742 543 108,600 706 139,342

CR Commuter Rail Corridor 45 0 0 3 600 3 600

ID Industrial 543 7 1,320 1,155 231,000 1,162 232,320

MU-C Commerical Mixed Use 96 75 14,145 488 97,600 563 111,745

MU-R Residential Mixed Use 123 96 18,106 519 103,800 615 121,906

OS-N Open Space - Natural 697 0 0 1 200 1 200

OS-P Open Space - Park 710 19 3,583 47 9,400 66 12,983

OS-W Open Space - Wetlands 2 0 0 0 0 0 0

P Public 404 57 10,750 461 92,200 518 102,950

PO Professional Office 65 30 5,705 192 38,350 222 44,055

R1 Medium Residential 1,207 1485 280,118 1,975 394,950 3,460 675,068

R1A Low Residential 616 14 2,640 1,108 221,600 1,122 224,240

R2 High Residential 742 766 144,468 2,309 461,800 3,075 606,268

RM Multi-Family Residential 174 49 9,147 1,596 319,100 1,644 328,247

ROW Public Right-of-Way 717 0 0 0 0 0 0

ROW - P Private Right-of-Way 0.31 0 0 0 0 0 0

RR Railroad Corridor 46 0 0 0 0 0 0

8,443 2,835 534,681 13,454 2,690,800 16,289 3,225,481
1
 Based on 2014 demand of 188.6 gpd/ERU

2
 Additional ERUs through buildout have a demand of 200 gpd/ERU

3
 Buildout demand equals existing plus additional growth

Total

Buildout
3

Existing (2014)
1

Additional Growth
2

General Plan Land Use
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The Existing (2014), 2024, and Buildout scenario demand is shown in Table 5.  Note that 

the same peaking factors used in the existing system were used for the buildout scenario. 

Table 5: Existing (2014), 2024, and Buildout System Demand 

 

E. Model 

For the 2009 Santaquin City Sanitary Sewer Collection System Capital Facilities Plan,      

J-U-B Engineers Inc. (J-U-B) developed a computer model for the system using 

InfoWater®, a graphically-based water modeling software that runs within ArcGIS®. 

This model was updated by J-U-B Engineers using 2014 end-of-year conditions. 

The model uses essential hydraulic data input to simulate the effect that input data has on 

the system under a specified scenario (i.e. peak day, peak instantaneous, average day, 

etc.).  The data used for the model include the graphical layout and connectivity of the 

system, pipe lengths, pipe diameter, pipe roughness (a Hazen-Williams roughness 

coefficient of either 130 or 140 was used for all pipes in the model), demand at each 

node, and elevation of each node (provided by the City).  Given the required data, the 

model determines the flow through each pipe and at each node that will result when the 

system meets a given demand at each node.  The layout and connectivity of the system is 

shown in Figure A-1 in Appendix A.  The model was calibrated using 2014 lift station 

meter readings provided by the City.  Appendix G contains model loading region data 

and associated figure. 

F. Capital Improvements 

Capital improvements needed to correct existing (2014) deficiencies, if any, and to meet 

future needs are identified from the modeling and evaluation results.  This Plan identifies 

these as individual capital improvement projects and includes associated opinions of 

probable cost (see Section VI “Capital Improvements”).   

  

gpd gpm gpd gpm gpd gpm

Existing 2014 2,835 188.6 534,400 371 682,508 474 1,080,000 750 1.58

2024 4,730 188.6 / 200 
1

913,681 635 1,166,905 810 1,846,510 1,282 1.58

Buildout 2060 16,289 188.6 / 200 
1

3,225,481 2,240 4,119,414 2,861 6,518,557 4,527 1.58

1
 Based on 2014 demand of 188.6 gpd/ERU and 200 gpd/ERU for additional ERUs through buildout

Max Day to 

Peak Hour 

FactorYear ERUs

Average Day 

Demand / ERU 

(gpd)
1

Average Day 

Demand

Maximum Day 

Demand
1

Peak Hour 

Demand
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III. LEVEL OF SERVICE 

This Plan identifies the specific level of service provided by the system.  The necessary 

system improvements listed in this Plan will allow the City to provide new users with the 

same level of service that currently exists.   

A. System Improvements vs. Project Improvements 

Improvements are categorized according to their function as either system improvements 

or project improvements. All improvements, both existing and future, are intended to be 

either system improvements or project improvements, but not both. 

Project improvements are existing or future facilities necessary to provide service to 

occupants or users resulting from a specific development activity or development 

proposal. 

System improvements are existing or future facilities not fitting the definition of a project 

improvement that are identified as such in this master plan and in the associated impact 

fee facility plan. 

B. Level of Service Categories and Magnitude 

The level of service criterion for the sanitary sewer system is defined as follows:  

3. Collection/Transmission  

Pipe capacity is typically calculated by Manning’s equation, which was primarily 

developed for flow in open channels with rectangular, trapezoidal, and similar cross-

sections.  The equation has also been applied to pipe flow.  However, as early as the 

mid-twentieth century, it had been observed that measured flow rates in partially full 

pipe flow do not agree with values calculated with the typical Manning’s equation.  

The typical Manning’s equation utilizes a constant n-value no matter the depth of 

pipe flow, e.g. 0.013 for concrete, 0.011 for PVC.  T.R. Camp developed a method 

for improving the agreement between measured values of partially full pipe flow rate 

and values calculated with the Manning equation.  He did this by using a variation in 

Manning roughness coefficient with depth of flow in the pipe as a fraction of the pipe 

diameter.  We developed Figure 2 from T.R. Camp’s equations for a varying 

Manning roughness coefficient. 

Santaquin City has chosen the following level of service: peak instantaneous variable 

“n” value flow (or “q”) divided by full flow (or “Qfull”) of less than or equal to 85%, 

which corresponds to a flow depth of about 78%.  That depth is desirable because it 

provides a degree of protection against surcharging which causes overflows and 

lateral backups, and contributes to odors and hydrogen sulfide generation.  If a pipe is 

located in an area without basements, then a peak instantaneous flow level of service 

of up to 95% may be acceptable. 
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Figure 2: Variable vs Constant Manning’s n for Pipe Flow 

  

 

4. Lift Station Facilities  

The sewer lift station level of service relates to pump capacity and operation: 

 Pumps must have a capacity to pump at least 115% of peak hour flow rate 

while maintaining a standby pump.  

 The lift stations (excluding temporary ones) must have flow metering, backup 

power, variable frequency drive (VFD) motors if beneficial, and SCADA. 

5. Treatment 

The level of service for treatment is for each component of the Water Reclamation 

Facility to have capacity to provide at least 115% of peak day or average day flow, as 

applicable. 
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6. Storage 

The level of service for storage is to maintain sufficient storage capacity to store Type 

1 water discharged from the Water Reclamation Facility until it can be pumped into 

the City’s pressure irrigation system.  The storage facilities shall have capacity to 

provide at least 115% of the total demand during the non-irrigation season.  This 

could be accomplished through above ground storage ponds or through infiltration for 

later reuse.   
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IV. EXISTING (2014) SANITARY SEWER SYSTEM 

A. Overview 

The Santaquin City sanitary sewer system consists of treatment facilities, storage 

facilities, pumping facilities and collection lines. Existing supply, existing demand, 

existing deficiencies and reserve capacity of system improvements for each category of 

improvements is described later in this report. 

1. General System Description 

The overall sanitary sewer system consists of approximately 54 miles of pipelines, 

1127 manholes, one lift station, the 1.4 MGD WRF treatment facility and roughly 70 

acres of winter storage ponds (with a capacity of 178 million gallons). 

2. Operations 

Currently, one hundred percent (100%) of the City’s sanitary sewer gravity flows to 

an existing lift station located at the intersection of Center Street and Ginger Gold 

Road (1100 North).  Flow is then pumped from this lift station to the WRF.  The 

WRF treats the sanitary sewer to a Type 1 quality effluent.   

From the WRF, the Type 1 effluent is pumped approximately 8,000 feet through a 

pipeline to the City’s two winter storage ponds (formerly lagoon treatment and winter 

storage ponds).   

During the irrigation season, the stored Type 1 effluent is pumped into the pressure 

irrigation system for outdoor watering needs.   

3. Historic Projects 

Santaquin City has design and or so called “as built” plans for some historic projects 

constructed as part of the sanitary sewer system.  See Appendix B “Historic Projects” 

for a list of projects that the City currently has record plans and details for. 

4. Maintenance 

Santaquin City works with an outside contracting company to flush and clean all 

collection lines, manholes and the lift station over a rotating three year period.  This 

practice results in very few breaks or backups within the collection system and is a 

critical component of long term system integrity.  In support of this effort, Santaquin 

owns a vac-truck, which also helps in emergency situations. 

B. Rights 

1. Existing Water Rights 

A complete evaluation of the City’s water rights is outside the scope of this study.   

Therefore, no detailed discussion about overall water rights is included herein.   
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Santaquin City recently had a detailed evaluation of their water rights prepared by     

J-U-B Engineers.  Additional detailed water right information can be found in that 

January 2015 evaluation report, titled “Santaquin City Water Rights Summary”. 

For purposes of this plan only, two specific water rights held by Santaquin City are 

discussed herein since they pertain directly to the sanitary sewer system with respect 

to reuse of Type 1 water and groundwater recharge, which are both regulated by the 

State of Utah. 

First, Santaquin City holds reuse water right number NS015 in the State of Utah.  

This water right allows for reuse of up to 5302.7 ac-ft of Type 1 effluent produced at 

the WRF.  As discussed previously, this Type 1 water is pumped into the City’s 

pressure irrigation system during the irrigation season to be used for outdoor watering 

needs.   

Second, the State Division of Water Rights recently (December 7, 2015) approved 

water right number RC007.  This water right allows for groundwater recharge 

(although not recovery) of up to 550 acre feet of Type 1 reclaimed water annually.  

Additional discussion about recharge is included in Section E below. 

C. Existing (2014) Collection 

1. Existing Collection Facilities 

The collection and transmission portions of the sanitary sewer system contains 

approximately 54 miles of pipe and 1,127 manholes.  The pipe sizes vary from 4 

inches to 18 inches in diameter.  All of the pipes are PVC pipe.  The collection and 

transmission part of the system also includes one lift station.  Table 6 includes a 

summary of pipes 6 inches and larger, and a 4-inch lateral that serves the City’s 

Theodore Ahlin Park at the south end of the City.  Other 4-inch pipes are omitted 

because they are private service laterals. 

Table 6: Existing (2014) Sanitary Sewer Collection/Transmission Pipe Summary 

 

 

Note: Data is from the City's GIS database (2014 data).

Feet Miles 1
Only includes fish pond lateral.  No private laterals included.

4"
1 656 0.12 0.2% 2

All are joint private laterals serving more than one sstem user

6"
2 689 0.13 0.2%

8" 234,897 44.49 83.0%

10" 13,772 2.61 4.9%

10" FM 9,260 1.75 3.3%

12" 4,419 0.84 1.6%

15" 7,153 1.35 2.5%

18" 12,170 2.30 4.3%

Total 283,017 53.60 100%

Pipe Diameter 

[in]

% of 

Total

Pipe Length [ft]
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2. Demand on Existing Collection Facilities 

The q/Qfull model results are shown in Figure A-3 in Appendix A 

3. Existing Collection System Deficiencies 

As shown in Figure A-3, there are no existing deficiencies. 

D. Existing (2014) Treatment  

1. Existing Treatment Facilities 

Santaquin City treats one hundred percent (100%) of its sanitary sewer at their new 

Water Reclamation Facility (WRF).  The WRF was constructed in 2012 and 2013 and 

was commissioned in November of 2013.  The WRF treats the collected sanitary 

sewer to a “Type 1” water quality level effluent using a Membrane Bio Reactor 

(MBR) filtration system.  Type 1 quality is a standard of treatment designated by the 

State of Utah where “human contact of the effluent is likely”.   

The City currently has the capacity to treat all of the existing flows to the WRF.  The 

current treatment capacity at the WRF is 0.67 MGD.  The WRF can treat up to 1.4 

MGD and was constructed for ease of expansion in the future to 1.72 MGD, which 

will handle an estimated 8,609 ERUs.  Because the expected flow from buildout 

ERUs is higher than the expansion capacity, expansion of the WRF structure will be 

required.  We included the first major WRF expansion project in the capital facilities 

plan (needed at 8,609 ERUs).  Any WRF projects beyond that point are not discussed 

in this document but will need to be evaluated/addressed in future planning efforts. 

A LOS summary document for the WRF is in Appendix H.   

2. Demand on Existing Treatment Facilities 

The 2014 data indicates that average flow to the WRF is 0.534 MGD. 

3. Existing Treatment Facility Deficiencies 

There are no existing treatment facilities deficiencies. 

E. Existing (2014) Storage 

1. Existing Storage 

The City stores the Type 1 effluent in two large winter storage ponds (formerly 

lagoon winter storage ponds).   

A listing of the current sanitary sewer storage facilities with capacity of each is shown 

in Table 7.  
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Table 7: Existing (2014) Storage 

    
1Santaquin is currently approved for an additional 179 MG of recharge storage, but infrastructure for 

this capability is yet to be built  

 

2. Demand on Existing Storage 

The City’s water storage facilities have approximately 178 million gallons of total 

capacity.  At current treatment levels (about 534,000 gallons per day), this means 

there is capacity to store roughly 290 treatment days of water. With stored water 

being pumped out of the ponds during a typical 165 day irrigation season, there is 

currently ample storage space for the remaining calendar days of treatment. 

Santaquin also has approval, through Water Right RC007, to store up to 179.2 million 

gallons in the local aquifer. Although the approval has been given, to date, no 

facilities have been constructed to take advantage of this storage capability (see 

Future Storage Needs below).   

The current sanitary sewer storage demand was determined using the 2014 number of 

ERU’s, and the established level of service.  Table 8 shows the 2014 sanitary sewer 

storage demand. 

Table 8: Existing (2014) Storage Demand 

 

 

3. Existing Storage Deficiencies 

There are no existing storage deficiencies in the sanitary sewer system.  

 

Storage Facility Capacity (MG) ERUs

Pond #1 52 1,461

Pond #2 126 3,539

Total Available Storage
1 178 5,000

2014 

ERUs

Average Day 

Demand (MG)
ERUs

Average Day 

Demand (MG)
ERUs

Average Day 

Demand (MG)

2,835 0.53 5,000 0.99 2,165 0.45

Storage Capacity Remaining Capacity
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Since we expect that the future pipes will be built by land developers, Santaquin City 

will need to require that the developers install the size of lines shown in Figure C-1.  

The developer would be responsible for installing an 8-inch line, and Santaquin City 

will be responsible for paying for the incremental cost difference between the 

required size and an 8-inch line.  As such, these costs are not identified as discrete 

projects, but as a series of pipe segments for which the City will incur financial 

obligation when a developer installs them.  Tables F-2 and F-3 in Appendix F contain 

tabulations of estimated typical pipe installation and upsizing costs.  

In order to estimate the upsizing costs that Santaquin City might incur by 2024, we 

used 2014 data and growth projections to calculate the q/Qfull in each future pipe 

segment in the year 2024, as well as at buildout.  A tabulation of these demands are 

shown in Table C-1 “Future Collection Pipe Flows Tabulation” in Appendix C.  We 

have calculated the total length and weighted average flow for each pipe size at both 

the year 2024 and at buildout.  Table 9 also shows the percentage of buildout pipe 

capacity that will be needed by 2024. 

Table 9: q/Qfull Summary for 2014, 2024, and Buildout Pipe Upsizing 

 

 

C. Treatment  

1. Future Demand on Treatment 

As growth occurs there will be an associated increase of sanitary sewer flows that will 

require increased treatment capacity at the WRF and increased pumping capacity 

from the WRF to the winter storage ponds. 

2. Future Treatment Needs  

Appendix H contains a WRF LOS document that shows future treatment capacity 

needs as growth occurs.   

12" 15" 18"

Total Length at Buildout (ft) 3,867 7,738 14,210

Existing Weighted Average q/Qfull 2% 6% 7%

2024 Weighted Average q/Qfull 11% 1 10% 12% 13%

Buildout Weighted Average q/Qfull 69% 15% 43%

Percent of Buildout Pipe Capacity Needed in 

2024:
11.0% 27.4% 14.4%

1 
The q/Qfull for 10-inch pipes in 2024 are lower due to re-routing through new 8-inch pipes.

21%

9.7%

Pipe Size

20,662

20%

10"
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3. Solutions to Future Treatment Needs 

Additional infrastructure will be installed at the WRF in order to increase treatment 

capacity.  The projects will affect: biological treatment, pumping, filters, solids 

handling, etc.  As shown in Table 11, different processes within the WRF treatment 

facility will need upgrading at different times in order to increase overall capacity.   

Note that the WRF reclaimed water force main improvement project (Project #26) 

could be delayed significantly if the aquifer recharge ponds (Project #35) can be 

relocated closer to, or on the WRF property.  Less distance to pump would increase 

the effective capacity of the existing pumps. 

D. Storage 

1. Future Demand on Storage 

As growth continues to occur, additional non-irrigation season storage will be 

required in order to provide the established level of service standards.  Table 10 

shows future demand on Type 1 water storage.   

2. Future Storage Needs 

We estimate non-irrigation demand to exceed the storage LOS in year 2021. 

3. Solutions to Future Storage Needs 

Future additional storage capacity needs could be met in a number of ways.  These 

may include additional storage ponds and/or additional recharge and recovery of 

Type 1 water into the groundwater aquifer.   

As mentioned previously, Water Right RC007 allows for up to 550 acre feet of 

groundwater recharge of Type 1 water, but not recovery of that water.  In order to 

make full use of WR RC007, the City would need to construct three (3) 

recharge/infiltration basins (spreading ponds) or trenches as well as various pipeline 

work and metering devices in order to keep accurate records as to the amount of 

water recharged.  A recovery well could also be necessary in order to recover the 

recharged water.  Because Santaquin has not yet been able to obtain a recovery permit 

from the State, the recharge and recovery project is shown only as an alternative 

project in Table 11. 

Santaquin City has a great need to use as much of the Type 1 water as possible.  As 

the State of Utah has not yet issued a recovery permit for recharged Type 1 water, any 

recharged water will not be available, by water right, to be recovered by the City.  

Therefore, the City will need to construct additional storage pond facilities in order to 

store and then make the best use of Type 1 water.  This new storage pond will 

increase the overall costs for storing Type 1 water which is a larger burden that will 

be placed on future growth/development. 

Since these new storage facilities are needed to accommodate future growth, impact 

fees may be used to fund design and construction of such.  
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Table 11 identifies two projects needed to accommodate Santaquin’s future storage 

needs.  Santaquin City recommended Project 37’s location.  It was a previously 

planned pressure irrigation pond site and the City expects to be able to trade for this 

property with property in the south part of town they already own.  As this particular 

project draws nearer, Santaquin City will re-evaluate the project’s feasibility 

compared to other alternatives.  Due to changes in usage, policies, and State 

requirements, storage needs beyond those two projects will be evaluated in future 

master planning efforts.    

Table 10: Sanitary Sewer Storage Demand Tabulation 

 

 

  

Table 

Row 

Storage 

(MG)

a Pond #1 Storage 52

b Pond #2 Storage 126

c Total Existing Storage 178  = a + b

d 2014 Storage Demand 96

e 115% of 2014 Storage Demand
1 111  = d * 1.15

f Remaining Storage 67  = c - f

g % of Pond #1 Used 100%

h % of Pond #2 Used 46.5%  = (e - a) / b

i 2024 Storage Demand 164

j 115% of 2024 Storage Demand 189 = i * 1.15

k Remaining Storage -11  = j - c

l Buildout Storage Demand 403

m 115% of Buildout Storage Demand 463 = l * 1.15

n Remaining Storage -285  = m - c

1
LOS for storage is having capacity to provide at least 115% of the total 

demand during the non-irrigation season.

Buildout Storage Needs

Existing Storage

2014 Storage Needs

2024 Storage Needs
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VI. CAPITAL IMPROVEMENTS 

A. List of Projects and Priorities 

Table 11 shows capital improvement projects necessary to provide for future growth.  It 

also indicates an approximate time frame and ERU count when those projects will be 

needed.  We determined the ERU numbers from the model, then applied anticipated 

growth rates to identify the estimated year when each project will likely be needed.  

Payment to land developers for upsizing from 8-inch pipes to larger pipe sizes needed as 

system improvements will gradually occur as land develops from now until buildout.  We 

included system improvement pipe upsizing projects in Table 11 based on the current 

General Plan and the hydraulic model.  These pipe upsizing projects may vary if actual 

development is different than the General Plan. 

The likely funding sources are based on project type (to resolve existing deficiency or 

meet future need) and anticipated year of need.  More detailed information about each 

project and costs associated with each are found in Table F-1 in Appendix F. 

Figure D-1 “System Improvement Projects” in Appendix D shows the projects that need 

to be constructed with growth to meet future needs.  There are two pipe segments labeled 

as “Watch List” in Figure D-1.  The model suggests these pipes will need an 

improvement project by buildout, but based on growth patterns, the improvement project 

will not be needed for over 40 years.  Because these improvement projects are so far 

distant, an improvement project was not planned and it was placed on a watch list. 
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Table 11: Sanitary Sewer System Improvements 

 

  

ERUs Year

1
Install 8" Sewer Main along Orchard Cove Rd  from 770 N to 

850 N
 $            68,800 3,199 2016  $         68,800 

2 Install 8" Sewer Main along 100 E from 730 N to Canal  $           325,500 3,400 2017  $             162,750  $       162,750 

3
Install 18" Sewer Main Along Strawberry Canal Rd from 400 

East to 100 East
 $           314,300 4,081 2020  $       314,300 

4A
Install 10" Pipe along 400 East from 530 North to Strawberry 

Canal Rd and Remove Pipe on 530 North
 $           344,000 4,394 2022  $       344,000 

4B
Install 8" Sewer Main North of 400 North and East of 400 

East for Development
 $           507,100 4,559 2023  $             507,100 

5
Install 8" Sewer Main along Strawberry Canal Rd from 4800 

W (county) to 400 East
 $           300,800 4,559 2023  $               60,175  $       240,625 

6
Install 8" Sewer Main along Center St from 100 S to Manhole 

at 70 South
 $            18,500 6,422 2030  $         18,500 

7
Install Parallel Sewer Main along 400 E from South Side of 

400 N to Next Manhole Directly North
 $              8,600 6,987 2032  $           8,600 

8 Install 8" Sewer Main along 400 E from 200 S to 140 S  $            28,000 7,600 2034  $         28,000 

9
Install 8" Sewer Main along 4800 W (county) from 400 North 

to Strawberry Canal Rd
 $           146,100 9,784 2040  $             146,100 

10
Install 8" Sewer Main along Strawberry Canal Rd from SR198 

to 4800 W
 $           348,900 10,479 2042  $       348,900 

11
Install 4" Force Main with Sewer Lift Station on 4800 W 

(county) and 12400 S (county)
 $           697,500 11,349 2045  $       697,500 

12
Install 8" Sewer Main from SR198 and 13200 S (county) to 

12400 S and 4800 W (county)
 $           739,900 11,349 2045  $       739,900 

13 Install 8" Sewer Main Along 4800 W from 12800 S to 12400 S  $           257,900 11,654 2046  $       257,900 

14
Install 8" & 10" Sewer Main on Strawberry Canal Rd from 

6250 West to Center Street Lift Station
 $           536,200 11,654 2046  $       536,200 

15
Install 4" Force Main with Sewer Lift Station Northwest of 

Storage Ponds near Hwy 6
 $           515,400 12,290 2048  $       515,400 

16
Install 8" Sewer Main West of Storage Ponds to Hwy 6 Lift 

Station (Project 15)
 $           511,400 12,290 2048  $       511,400 

17
Install 8" Sewer Main from west to 14400 S (county) and 

Summit Ridge Pkwy
 $           661,800 12,961 2050  $       661,800 

18
Install 4" Force Main with Sewer Lift Station south of Genola 

near Hwy 6
 $           943,000 14,560 2055  $       943,000 

19
Install 8" Sewer Main Along Summit Ridge Pkwy from 

Frontage Rd to East side of I-15
 $           262,100 15,574 2058  $       262,100 

20
Install 8" Sewer Main Along 1000 S from Pole Canyon Road 

to 300 W
 $           131,500 16,289 2060  $             131,500 

 $      7,667,300  $        1,007,625  $           -    $  6,659,675 

Collection Projects

Point at Which Project is 

Estimated to be Needed
2Project 

Number
Project Name

Estimated Cost 

(Rounded)
1

Land Developer 

(Project 

Improvement)

City Funds Impact Fees

Subtotal
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Table 11: Sanitary Sewer System Improvements (cont’d) 

  

 

As shown in Table 11, the estimated cost for all future projects is $26,665,800.  The City 

expects to pay $25,658,175 from collected impact fees, while the rest will be funded by 

development or by the City to encourage or facilitate development.   

ERUs Year

21 Install 2nd Screw Press  $           578,000 2,957 2016/2017  $       578,000 

22 Activation of Membrane Tank #4  $        1,246,000 3,181 2016/2017  $     1,246,000 

23
Remove Baffle Wall in UV Channel and 

Install Additional Lamps
 $           288,000 3,400 2017  $       288,000 

24 Install 4th Reclaimed Water Pump  $           125,000 3,412 2017  $       125,000 

25 10" Parallel Reclaimed Water Force Main  $           485,000 4,339 2022  $       485,000 

26 Center Street Lift Station Upgrades  $           239,000 4,370 2022  $       239,000 

27 Activation of Membrane Tank #5  $        1,246,000 4,772 2024  $     1,246,000 

28 Upsize Reclaimed Water Pumps  $           353,000 5,579 2027  $       353,000 

29 Upsize Screw Presses  $        1,725,000 5,913 2028  $     1,725,000 

30 Biological Process (3rd Train)  $           398,000 6,191 2029  $       398,000 

31 Biosolids Holding Tank  $           627,000 6,191 2029  $       627,000 

32 12" Parallel Sewer Force Main (RR to WRF)  $            51,000 6,555 2030  $         51,000 

33 Populate 2nd UV Channel  $           840,000 6,800 2031  $       840,000 

34
Activation of Membrane Tank #6 (Change 

backpulse to membrane tank)
 $        1,230,000 7,953 2035  $     1,230,000 

35
Expand Headworks Building and Add 

Additional Drum Screen
 $           840,000 8,609 2037  $       840,000 

 $    10,271,000  $                     -    $           -    $10,271,000 

36
Construct Additional North 106 MG Winter 

Storage Pond
 $        3,180,000 4,348 2022  $     3,180,000 

37
Construct Additional South 93 MG Winter 

Storage Pond
 $        4,915,000 7,022 2032  $     4,915,000 

 $      8,095,000  $                     -    $           -    $  8,095,000 

38 Public Works Facility  $           632,500 3,199 2016  $       632,500 

 $         632,500  $                     -    $           -    $     632,500 

Total  $    26,665,800  $        1,007,625  $           -    $25,658,175 

36/37 (alt) Construct Aquifer Recharge Ponds  $           805,000 4,348 2022  $       805,000 

 $         805,000  $                     -    $           -    $     805,000 

2
Project ERUs and years are estimates only.  Actual timing will vary based on development.

1
Costs are in 2014 dollars

Subtotal

Subtotal

Subtotal

Public Works Facilities Projects

Project 

Number
Project Name

Estimated Cost 

(Rounded)
1

Point at Which Project is 

Needed
2

Land Developer 

(Project 

Improvement)

Altnerate Project

Subtotal

Treatment Projects

Storage Projects

City Funds Impact Fees
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B. Funding Sources 

Section 302 (2) of the Impact Fee Act requires the City to “generally consider all revenue 

sources, including impact fees and anticipated dedication of system improvements, to 

finance the impacts on system improvements.”  By doing so, the City ensures fair and 

equitable treatment among users and concludes whether impact fees are the most 

appropriate method to fund the growth. 

There are a number of revenue sources available for managing and expanding 

Santaquin’s sanitary sewer system.  They are listed below. 

1. User Charges   

The City collects user fees for sanitary sewer services.  User fees pay for sanitary 

sewer that the City collects, treats, stores and disposes of sanitary sewer collected in 

the Collection system.  User fees are the primary source of funding for the operation 

and maintenance expenses of the City’s sanitary sewer system. 

2. Grants, Low Interest Loans and donations   

Santaquin City has had grants and low interest loans for sanitary sewer-related 

projects in the past.  It is possible that it may get additional grants for future projects.  

Additionally some infrastructure is donated, though this typically is at the project 

improvement level rather than at the system improvement level. 

3. Special Assessment or Tax Increment Areas   

This method of financing growth is acceptable and allocates the cost of the new 

development to the new development.  However, special assessment areas can be 

expensive to establish and complicated to administer, especially if a large 

development is being considered.  Moreover, the special assessments may not 

accurately reflect the true cost of the facilities.   

Tax Increment Areas are a public private partnership tool to leverage future public 

revenues against existing developer and investor dollars. These types of financing can 

also be complicated and may require the City to take on significant risk if 

development does not move forward in a timely fashion. 

4. General Obligation Bonds and Sales Tax Revenue Bonds 

The City may elect to issue bonds to maintain a steady flow of funds to pay for 

needed facilities. The City has issued bonds in the past, and may determine that bonds 

are a suitable mechanism for funding future sanitary sewer system facilities.  The City 

may use the revenues from impact fees and user charges to pay debt service on bonds.  

Bonds may be issued in addition to collecting impact fees. 

5. Impact Fees   

This source is a common and equitable method of funding new system improvements 

because it imposes the cost of providing capacity for new growth upon that new 

growth.  The detailed analysis required to impose impact fees accurately allocates the 

true impact of a system or facility to those creating the impact.  Those creating the 
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most impact, therefore, pay more.  The speculative nature of these revenues, and their 

elasticity, however, make cash flows from impact fees unpredictable.  In addition, the 

City may use impact fees to pay for costs of issuance on future bonding.   

The City may, on a case by case basis, work directly with a developer to adjust the 

standard impact fee to respond to unusual circumstances and ensure that impact fees 

are imposed fairly.  The City may also, on a case by case basis, adjust the amount of 

the fee based upon studies and data submitted by a developer. 

6. Developer Installed and Financed (Reimbursable by Impact Fees) 

This is a source that the City has recently used to help fund infrastructure needs 

within specific development areas of the City.  This type of arrangement is typically 

accomplished with a development agreement between the City and the developer, 

with the private funds being spent for initial improvements and the public funds 

received based on market conditions, reimbursing developers in accordance with 

planned expenditures.  With this option, the development community accepts more 

risk, thus providing more fiscally sound practice for the City.   

 

All of the above forms of financing associated with a sanitary sewer system have a place 

and are needed.  For instance, user rates are needed for ongoing operation and 

maintenance costs; grants, low interest loans and some bonds may be necessary for major 

infrastructure improvements; special assessment bonds can work well where there is a 

deficiency in a particular localized area or as a tool to build infrastructure to spur 

development; impact fees are the equitable, appropriate and needed means of funding 

system improvements to accommodate future growth. 
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VII. CONCLUSION & RECOMMENDATIONS 

A. Conclusion 

This Master Plan effort was undertaken to evaluate Santaquin City’s existing sanitary 

sewer water system, to identify existing deficiencies, if any, to identify reserve capacities 

and to identify future system needs related to demand due to growth.  Recommendations 

follow. 

B. Recommendations 

1. Establish Impact Fees to Fund Projects to Meet Future Needs 

This report, in conjunction with an Impact Fee Facility Plan (IFFP) and Impact Fee 

Analysis (IFA) will provide the basis for collection of impact fees needed to help 

construct the improvements required to support future growth.   

We recommend that Santaquin City adopt impact fees in an amount that will fund the 

projects required to meet future needs without subsidizing the effect of growth using 

sewer utility rates paid by existing system users. 

We recommend that Santaquin City implement a practice of following this Plan in 

constructing the projects anticipated to satisfy the demand of future growth.  As 

growth occurs and other factors affect conditions relative to the assumptions made in 

this Plan, the City will need to consider adjusting priorities as needed in order to 

accommodate changing conditions.   

2. Replacement of Aging or Inadequate Infrastructure 

With the original piping, manholes, and lift station at 20 years old, we recommend 

implementing a long term replacement plan with associated financing.  

3. Master Plan and Capital Facilities Plan 

We recommend that Santaquin City update this Plan as needed but at intervals of not 

more than every 5 years.  An interim update may be needed if planned land uses 

change significantly. 

4. Periodic Review of User Rates 

We recommend that Santaquin City periodically review and update their sewer user 

rates.  User rates cover operation & maintenance for the system.  As costs to maintain 

and operate the system will likely increase over time, user rates need be updated 

periodically to make sure that revenue generated can cover costs.  More frequent 

smaller adjustments are more tolerable than infrequent large adjustments. 
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APPENDIX A 
EXISTING (2014) SYSTEM MAPS 
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APPENDIX B 
HISTORIC PROJECTS 

 

                Approximate Year  

Name and Description                     of Construction 

Original Sanitary Sewer System (including 52 MG Winter Storage Pond)     1993-1994 

Main Street & I-15 Gravity Line           1998 

Large Winter Storage Pond            2001-2002 

Land Application Pump             2009 

900 South and Center Street Sewer            2009-2010 

Water Reclamation Facility (WRF)           2012-2013
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APPENDIX C 
FUTURE SYSTEM MAPS AND TABLE 
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Table C-1: Future Collection Pipe Flows Tabulation (q/Qfull) 

 

Pipe 

Segment 

ID

Dia (in)
Segment 

Length (ft)
2014 2024 Buildout

% Needed by 

2024

XJ6 10 195 2% 2% 2% 4%

XJ8 10 314 49% 9% 28% 0%

XJ9 10 398 44% 8% 25% 0%

XJ12 10 400 43% 12% 68% 0%

XJ14 10 340 56% 6% 5% 0%

XJ15 10 299 74% 14% 15% 0%

XJ16 10 317 53% 11% 12% 0%

XJ17 10 281 39% 11% 60% 0%

XJ21 10 424 17% 10% 9% 0%

XJ32 10 233 18% 11% 9% 0%

XJ33 10 228 32% 14% 4% 0%

XJ34 10 299 28% 12% 0% 0%

XJ52 10 290 28% 12% 0% 0%

XJ53 10 329 27% 12% 0% 0%

XJ61 10 322 25% 39% 48% 28%

XJ267 10 419 36% 48% 40% 26%

XJ269 10 420 18% 25% 21% 27%

XJ271 10 355 21% 29% 40% 19%

XJ541 10 201 27% 16% 14% 0%

XJ51 10 355 29% 13% 0% 0%

XJ628 10 229 3% 10% 30% 22%

XJ629 10 364 3% 10% 47% 14%

XJ630 10 300 2% 5% 26% 14%

XJ631 10 400 2% 6% 27% 14%

XJ632 10 396 3% 9% 44% 13%

XJ633 10 404 2% 7% 35% 13%

XJ634 10 400 2% 5% 25% 13%

XJ675 10 399 2% 6% 27% 14%

XJ685 10 228 1% 3% 15% 17%

N110 10 213 1% 2% 5% 33%

N112 10 406 1% 3% 7% 32%

N114 10 202 1% 3% 6% 33%

N116 10 204 2% 5% 11% 32%

N118 10 204 2% 5% 11% 32%

CDT-59 10 272 0% 0% 0% 0%

CDT-61 10 61 0% 0% 0% 0%

CDT-63 10 181 45% 16% 32% 0%

CDT-65 10 101 43% 15% 30% 0%

CDT-67 10 108 55% 20% 38% 0%

CDT-69 10 112 29% 10% 20% 0%

CDT-71 10 255 2% 2% 2% 0%

CDT-73 10 77 2% 2% 2% 5%

CDT-75 10 22 39% 13% 27% 0%

N352 10 1977 Future Pipe 20% 19% Future Pipe

q/Qfull
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Table C-1: Future Collection Pipe Flows Tabulation (q/Qfull) cont’d 

 

Pipe 

Segment 

ID

Dia (in)
Segment 

Length (ft)
2014 2024 Buildout

% Needed by 

2024

N278 10 210 38% 8% 9% 0%

N668 10 223 27% 10% 19% 0%

N672 10 60 22% 8% 15% 0%

N674 10 115 2% 2% 2% 0%

N676 10 112 2% 2% 2% 0%

N678 10 81 3% 3% 4% 0%

N680 10 118 4% 4% 5% 0%

N684 10 50 15% 3% 9% 0%

N696 10 288 2% 5% 22% 15%

N726 10 397 Future Pipe Future Pipe 62% Future Pipe

N728 10 385 Future Pipe Future Pipe 63% Future Pipe

N730 10 385 Future Pipe Future Pipe 63% Future Pipe

N732 10 403 Future Pipe Future Pipe 63% Future Pipe

N734 10 401 Future Pipe Future Pipe 63% Future Pipe

N736 10 376 Future Pipe Future Pipe 56% Future Pipe

N738 10 382 Future Pipe Future Pipe 56% Future Pipe

N740 10 401 Future Pipe Future Pipe 61% Future Pipe

N744 10 409 Future Pipe Future Pipe 60% Future Pipe

N746 10 424 Future Pipe Future Pipe 46% Future Pipe

N748 10 403 Future Pipe Future Pipe 63% Future Pipe

N780 10 1093 Future Pipe 19% 39% Future Pipe

CDT-173 10 14 Future Pipe Future Pipe 1% Future Pipe

20,662

Weighted Average Values: 20% 11% 21% 10%

Pipe 

Segment 

ID

Dia (in)
Segment 

Length (ft)
2014 2024 Buildout

% Needed by 

2024

XJ1 12 25 7% 9% 14% 15%

XJ656 12 306 2% 10% 74% 10%

XJ657 12 256 2% 11% 79% 10%

XJ658 12 410 2% 10% 77% 10%

XJ659 12 326 2% 10% 76% 10%

XJ660 12 146 2% 9% 63% 11%

XJ661 12 399 2% 10% 71% 11%

XJ662 12 401 2% 10% 72% 11%

XJ663 12 401 2% 10% 72% 11%

XJ664 12 395 2% 10% 71% 11%

XJ665 12 404 2% 10% 70% 11%

XJ666 12 398 2% 7% 42% 13%

3,867

Weighted Average Values: 2% 10% 69% 11%

Total of all 10 inch pipes

Total of all existing 12 inch pipes

Total Length:

Total Length:

q/Qfull

q/Qfull
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Table C-1: Future Collection Pipe Flows Tabulation (q/Qfull) cont’d 

 

 

 

 

 

 

Pipe 

Segment 

ID

Dia (in)
Segment 

Length (ft)
2014 2024 Buildout

% Needed by 

2024

XJ68 15 143 18% 27% 34% 29%

XJ71 15 337 5% 10% 8% 45%

XJ72 15 267 8% 14% 14% 43%

XJ77 15 285 51% 89% 49% 42%

XJ78 15 155 23% 41% 36% 44%

XJ79 15 204 41% 63% 43% 35%

XJ98 15 241 4% 8% 2% 46%

XJ99 15 399 4% 7% 2% 46%

XJ100 15 404 4% 8% 2% 46%

XJ101 15 399 5% 10% 2% 46%

XJ102 15 395 3% 6% 1% 47%

XJ103 15 245 7% 10% 2% 34%

XJ530 15 44 1% 2% 1% 47%

XJ539 15 183 17% 27% 33% 29%

XJ667 15 421 1% 6% 34% 13%

XJ668 15 424 2% 8% 50% 13%

XJ669 15 246 0% 3% 20% 12%

XJ676 15 22 1% 5% 30% 13%

XJ670 15 400 0% 2% 10% 13%

XJ671 15 233 0% 2% 11% 12%

XJ672 15 305 0% 2% 11% 13%

XJ673 15 294 0% 2% 10% 13%

XJ674 15 383 0% 2% 10% 13%

XJ677 15 250 0% 2% 11% 12%

XJ678 15 266 0% 2% 11% 12%

XJ679 15 208 0% 2% 11% 12%

XJ684 15 396 0% 1% 6% 13%

N776 15 189 Future Pipe 11% 46% Future Pipe

7,738

Weighted Average Values: 6% 12% 15% 27%

Total Length:

Total of all existing 15 inch pipes

q/Qfull
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Table C-1: Future Collection Pipe Flows Tabulation (q/Qfull) cont’d 

Pipe 

Segment 

ID

Dia (in)
Segment 

Length (ft)
2014 2024 Buildout

% Needed by 

2024

XJ636 18 404 2% 7% 33% 16%

XJ637 18 98 2% 7% 32% 16%

XJ638 18 401 2% 7% 33% 16%

XJ639 18 399 2% 7% 33% 16%

XJ640 18 396 2% 7% 32% 16%

XJ641 18 377 2% 7% 32% 17%

XJ642 18 279 2% 6% 28% 16%

XJ643 18 245 1% 6% 26% 16%

XJ635 18 379 1% 5% 21% 16%

N201 18 176 9% 11% 33% 8%

N203 18 162 7% 9% 27% 8%

N205 18 233 10% 13% 36% 9%

N207 18 195 0% 16% 62% 25%

N209 18 210 0% 14% 57% 25%

N211 18 299 Future Pipe 14% 57% Future Pipe

N213 18 236 Future Pipe 9% 49% Future Pipe

N215 18 361 Future Pipe 9% 50% Future Pipe

N217 18 150 Future Pipe 10% 50% Future Pipe

N219 18 442 Future Pipe 7% 36% Future Pipe

N221 18 94 14% 24% 76% 13%

CDT-11 18 62 8% 16% 53% 15%

N374 18 302 13% 25% 82% 15%

N373 18 501 13% 25% 82% 15%

N371 18 366 3% 7% 22% 16%

CDT-27 18 399 9% 18% 58% 16%

CDT-135 18 49 3% 5% 16% 12%

N370 18 246 6% 12% 40% 15%

N369 18 185 6% 12% 40% 15%

CDT-47 18 203 13% 25% 81% 15%

N650 18 62 1% 1% 2% 16%

N710 18 173 12% 14% 40% 6%

N716 18 38 8% 9% 27% 6%

N756 18 396 Future Pipe 7% 32% Future Pipe

N778 18 274 Future Pipe 7% 32% Future Pipe

N802 18 198 Future Pipe 9% 49% Future Pipe

N808 18 210 10% 18% 55% 15%

N810 18 191 11% 19% 57% 15%

N812 18 93 3% 3% 5% 14%

N814 18 175 9% 11% 30% 6%

N816 18 263 12% 14% 40% 6%

N818 18 368 12% 15% 42% 6%

N820 18 367 11% 14% 39% 6%

N822 18 183 24% 31% 90% 8%

CDT-13 18 351 6% 12% 40% 15%

CDT-15 18 351 6% 12% 39% 16%

CDT-17 18 500 6% 12% 39% 16%

CDT-19 18 373 6% 11% 37% 16%

CDT-39 18 45 8% 16% 52% 15%

CDT-41 18 304 7% 13% 42% 15%

CDT-43 18 310 7% 13% 42% 15%

CDT-45 18 189 13% 25% 82% 15%

CDT-49 18 392 9% 19% 60% 16%

CDT-51 18 211 4% 8% 25% 16%

CDT-53 18 178 6% 12% 39% 15%

CDT-55 18 23 2% 6% 33% 14%

CDT-57 18 144 1% 6% 29% 14%

14,210

Weighted Average Values: 7% 13% 43% 14%

Total Length:

Total of all existing 18 inch pipes

q/Qfull
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APPENDIX D 
SYSTEM IMPROVEMENT PROJECTS MAP 
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APPENDIX E 
SANTAQUIN CITY WATER RIGHTS (2014 REPORT)
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APPENDIX F 
OPINION OF CONCEPTUAL PROJECT COSTS 

Table F-1: Sanitary Sewer Projects – Opinion of Conceptual Project Costs 

 

Project 

Number

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 800 LF  $                    69  $           55,000 

 $           13,750 

 $          68,800 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main along 200 East from 730 N to Canal 3300 LF  $                    69  $          226,875 

Furnish and Install 18" Sewer Main along Canal from about 100 East to Center Street 300 LF  $                  112  $           33,525 

 $           65,100 

 $        325,500 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 18" Sewer Main 2250 LF  $                  112  $          251,438 

 $           62,859 

 $        314,300 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 10" Sewer Main 3080 LF  $                    80  $          245,630 

Furnish and Install 15" Sewer Main 190 LF  $                  103  $           19,523 

Remove sanitary sewer pipe along 530 N between 400 East and first westerly manhole 1 LS  $              10,000  $           10,000 

 $           68,788 

 $        344,000 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 5900 LF  $                    69  $          405,625 

 $          101,406 

 $        507,100 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 3500 LF  $                    69  $          240,625 

 $           60,156 

 $        300,800 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 215 LF  $                    69  $           14,781 

 $             3,695 

 $          18,500 

Install 10" Pipe along 400 East from 530 North to Strawberry Canal Rd and Remove Pipe on 530 North

Install 8" Sewer Main North of 400 North and East of 400 East for Development

Other Costs: Engineering, Legal, Administrative, 25%

Total

Install 8" Sewer Main along Center St from 100 S to Manhole at 70 South

Other Costs: Engineering, Legal, Administrative, 25%

Total

Sanitary Sewer System Improvement Projects

Install 8" Sewer Main along Orchard Cove Rd  from 770 N to 850 N

Total

Install 8" Sewer Main along 100 E from 730 N to Canal

Other Costs: Engineering, Legal, Administrative, 25%

Other Costs: Engineering, Legal, Administrative, 25%

Install 8" Sewer Main along Strawberry Canal Rd from 4800 W (county) to 400 East

Install 18" Sewer Main Along Strawberry Canal Rd from 400 East to 100 East

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Total

3

6

4A

5

Other Costs: Engineering, Legal, Administrative, 25%

4B

1

2

Total

Total

Other Costs: Engineering, Legal, Administrative, 25%
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Table F-1: Sanitary Sewer Projects – Opinion of Conceptual Project Costs (cont’d) 

 

 

 

 

 

Project 

Number

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 100 LS  $                    69  $             6,875 

 $             1,719 

 $            8,600 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 325 LF  $                    69  $           22,344 

 $             5,586 

 $          28,000 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 1700 LF  $                    69  $          116,875 

 $           29,219 

 $        146,100 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 2750 LF  $                    69  $          189,063 

Jack and Bore 12" Steel Casing under Freeway 300 LF  $                  300  $           90,000 

 $           69,766 

 $        348,900 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 4" Sewer Force Main 6660 LF  $                    54  $          357,975 

Furnish and Install Sewer Lift Station 1 LS  $            200,000  $          200,000 

 $          139,494 

 $        697,500 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 7300 LF  $                    69  $          501,875 

Jack and Bore 12" Steel Casing under Freeway 300 LF  $                  300  $           90,000 

 $          147,969 

 $        739,900 

Install 8" Sewer Main along Strawberry Canal Rd from SR198 to 4800 W

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Install 4" Force Main with Sewer Lift Station on 4800 W (county) and 12400 S (county)

Install 8" Sewer Main from SR198 and 13200 S (county) to 12400 S and 4800 W (county)

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Sanitary Sewer System Improvement Projects

Total

Install 8" Sewer Main along 400 E from 200 S to 140 S

Other Costs: Engineering, Legal, Administrative, 25%

Total

Total

Other Costs: Engineering, Legal, Administrative, 25%

Total

Install 8" Sewer Main along 4800 W (county) from 400 North to Strawberry Canal Rd

Other Costs: Engineering, Legal, Administrative, 25%

Install Parallel Sewer Main along 400 E from South Side of 400 N to Next Manhole Directly North

10

7

8

9

12

11
Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total
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Table F-1: Sanitary Sewer Projects – Opinion of Conceptual Project Costs (cont’d) 

   

Project 

Number

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 3000 LF  $                    69  $          206,250 

 $           51,563 

 $        257,900 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 1170 LF  $                    69  $           80,438 

Furnish and Install 10" Sewer Main 4370 LF  $                    80  $          348,508 

 $          107,236 

 $        536,200 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 4" Force Sewer Main 3950 LF  $                    54  $          212,313 

Furnish and Install Sewer Lift Station 1 LS  $            200,000  $          200,000 

 $          103,078 

 $        515,400 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 5950 LF  $                    69  $          409,063 

 $     102,265.63 

 $        511,400 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 7700 LF  $                    69  $          529,375 

 $          132,344 

 $        661,800 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 4" Force Sewer Main 8450 LF  $                    54  $          454,188 

Furnish and Install Sewer Lift Station 1 LS  $            300,000  $          300,000 

 $          188,547 

 $        943,000 

Total

Total

Install 8" Sewer Main West of Storage Ponds to Hwy 6 Lift Station (Project 15)

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Install 8" Sewer Main Along 4800 W from 12800 S to 12400 S

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Install 4" Force Main with Sewer Lift Station Northwest of Storage Ponds near Hwy 6

13

17

15
Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

18

16

14

Sanitary Sewer System Improvement Projects

Install 8" & 10" Sewer Main on Strawberry Canal Rd from 6250 West to Center Street Lift Station

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Install 8" Sewer Main from west to 14400 S (county) and Summit Ridge Pkwy

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Install 4" Force Main with Sewer Lift Station south of Genola near Hwy 6

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total
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Table F-1: Sanitary Sewer Projects – Opinion of Conceptual Project Costs (cont’d) 

 

 

 

 

Project 

Number

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 1740 LF  $                    69  $          119,625 

Jack and Bore 12" Steel Casing under Freeway 300 LF  $                  300  $           90,000 

 $           52,406 

 $        262,100 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 8" Sewer Main 1530 LF  $                    69  $          105,188 

 $           26,297 

 $        131,500 

Item Description Qty Unit Unit Price  Amount

Furnish and Install  2nd Screw Press 1 EA  $            275,000  $          275,000 

Misc changes; piping, polymer, access platform, electrical, etc. 1 LS  $              80,000  $           80,000 

Upsize Plant Drain LS Pumps 1 LS  $              30,000  $           30,000 

 $           77,000 

 $          116,000 

 $        578,000 

Item Description Qty Unit Unit Price  Amount

Furnish Cassette Frames (per existing procurement contract) 2 EA  $              22,000  $           44,000 

Furnish Membrane Modules (per existing procurement contract) 96 EA  $                1,171  $          112,416 

Install Cassette Frames and Membrane Modules 1 LS  $              50,000  $           50,000 

Furnish and Install Ancillary Train 4 Equipment 1 LS  $            223,000  $          223,000 

Furnish and Install Coating 1800 SF  $                    30  $           54,000 

Remove/Replace Knockout Walls 2 EA  $                2,500  $             5,000 

Furnish and Install Scour Air Blower 1 LS  $              65,000  $           65,000 

Furnish and Install Permeate and Air Piping 1 LS  $              40,000  $           40,000 

Install Spare Permeate Pump 1 LS  $                5,000  $             5,000 

Procure Shelf Spare Permeate Pump 1 EA  $              15,000  $           15,000 

Furnish and Install Chemical Piping 1 LS  $                7,500  $             7,500 

Furnish and Install Gate and Actuator 1 LS  $              10,000  $           10,000 

Electrical and Controls 1 LS  $            100,000  $          100,000 

SCADA Controls and Integration 1 LS  $              25,000  $           25,000 

GE engineering, commissioning, and performance test 1 LS  $              75,000  $           75,000 

 $          166,000 

 $          249,000 

 $     1,246,000 

Total

Install 8" Sewer Main Along 1000 S from Pole Canyon Road to 300 W

Sanitary Sewer System Improvement Projects

21

22

20

Install 8" Sewer Main Along Summit Ridge Pkwy from Frontage Rd to East side of I-15

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

19

Install 2nd Screw Press

Total

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Contractor Mob., Insurance, Bonding, OH&P (20%)

Activation of Membrane Tank #4

Contractor Mob., Insurance, Bonding, OH&P (20%)

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Other Costs: Engineering, Legal, Administrative, 25%
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Table F-1: Sanitary Sewer Projects – Opinion of Conceptual Project Costs (cont’d) 

 

  

Project 

Number

Item Description Qty Unit Unit Price  Amount

Remove baffle wall 1 LS  $                2,000  $             2,000 

Install 12 additional lamp modules (4 modules x 3 banks) 1 LS  $            190,000  $          190,000 

 $           38,000 

 $           58,000 

 $        288,000 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 4th Reclaimed Water Pump 1 LS  $              70,000  $           70,000 

Misc Fittings, Valves, Etc. 1 LS  $              12,500  $           12,500 

 $           17,000 

 $           25,000 

 $        125,000 

Item Description Qty Unit Unit Price  Amount

Furnish and Install Parallel 10" C-900 PVC Reclaimed Water Force Main 6200 LF  $                    50  $          310,000 

Misc Fittings, Valves, Etc. 1 LS  $              12,500  $           12,500 

 $           65,000 

 $           97,000 

 $        485,000 

Item Description Qty Unit Unit Price  Amount

Purchase and Install Larger Submersible Pumps - 75 hp ea 2 EA  $              45,000  $           90,000 

Upgrade Internal Pump Station Piping and Fittings 1 LS  $              20,000  $           20,000 

Furnish and Install 10" C-900 PVC Parallel Force Main - Center Steet LS to RR Tracks 680 LF  $                    50  $           34,000 

Furnish and Install 10" DI 22.5deg MJ Bend 1 LS  $                  750  $                750 

Furnish and Install 10" DI 90deg MJ Bend 1 LS  $                  750  $                750 

Tie in Parallel 10" FM w/ Existing 12" FM 1 LS  $                7,500  $             7,500 

 $           38,000 

 $           48,000 

 $        239,000 

Center Street Lift Station Upgrades

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Contractor Mob., Insurance, Bonding, OH&P (20%)

Install 4th Reclaimed Water Pump

Contractor Mob., Insurance, Bonding, OH&P (20%)

10" Parallel Reclaimed Water Force Main

Contractor Mob., Insurance, Bonding, OH&P (20%)

Sanitary Sewer System Improvement Projects

Total

Contractor Mob., Electrical, Insurance, Bonding, OH&P (25%)

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

23

24

Remove Baffle Wall in UV Channel and Install Additional Lamps

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

25

26



F-6 

 

Table F-1: Sanitary Sewer Projects – Opinion of Conceptual Project Costs (cont’d) 

 

Project 

Number

Item Description Qty Unit Unit Price  Amount

Furnish Cassette Frames (per existing procurement contract) 2 EA  $              22,000  $           44,000 

Furnish Membrane Modules (per existing procurement contract) 96 EA  $                1,171  $          112,416 

Install Cassette Frames and Membrane Modules 1 LS  $              50,000  $           50,000 

Furnish and Install Ancillary Train 4 Equipment 1 LS  $            223,000  $          223,000 

Furnish and Install Coating 1800 SF  $                    30  $           54,000 

Remove/Replace Knockout Walls 2 EA  $                2,500  $             5,000 

Furnish and Install Scour Air Blower 1 LS  $              65,000  $           65,000 

Furnish and Install Permeate and Air Piping 1 LS  $              40,000  $           40,000 

Install Spare Permeate Pump 1 LS  $                5,000  $             5,000 

Procure Shelf Spare Permeate Pump 1 EA  $              15,000  $           15,000 

Furnish and Install Chemical Piping 1 LS  $                7,500  $             7,500 

Furnish and Install Gate and Actuator 1 LS  $              10,000  $           10,000 

Electrical and Controls 1 LS  $            100,000  $          100,000 

SCADA Controls and Integration 1 LS  $              25,000  $           25,000 

GE engineering, commissioning, and performance test 1 LS  $              75,000  $           75,000 

 $          166,000 

 $          249,000 

 $     1,246,000 

Item Description Qty Unit Unit Price  Amount

Furnish and Install Upsized Pumps 3 EA  $              70,000  $          210,000 

Misc Fittings, Valves, Etc. 1 LS  $              25,000  $           25,000 

 $           47,000 

 $           71,000 

 $        353,000 

Item Description Qty Unit Unit Price  Amount

Furnish and Install  2 Larger Screw Presses (80 gpm each) 2 EA  $            400,000  $          800,000 

Misc Changes; Piping, Polymer, Access Platform, Electrical, etc. 1 LS  $            250,000  $          250,000 

Larger Dewatering Feed Pumps and Associated Piping 1 LS  $            100,000  $          100,000 

 $          230,000 

 $          345,000 

 $     1,725,000 

Item Description Qty Unit Unit Price  Amount

Remove Existing Coarse Bubble Aeration and Decant Pumping Systems 1 LS  $              10,000  $           10,000 

Furnish and Install Submersible Mixers in Anoxic Basins 2 EA  $              15,000  $           30,000 

Furnish and Install Fine Bubble Diffusers 1 LS  $              20,000  $           20,000 

Extend 8" SCH 10 SS Air Main Piping from Blower Room to Aeration Tanks 125 LF  $                  100  $           12,500 

Aeration Control Valves and Actuators 3 EA  $              12,000  $           36,000 

Furnish and Install 4th Aeration Blower 1 EA  $              50,000  $           50,000 

Remove Dewatering Feed Pumps from Kiva #2 1 LS  $                5,000  $             5,000 

Furnish and Install Recycle Pumps (~2000gpm @ 15' TDH) in Kiva #2 2 EA  $              15,000  $           30,000 

Furnish and Install Recycle Pump Piping, Fittings and Valves (Assume 12" DIP) 1 LS  $              55,000  $           55,000 

 $           57,000 

 $           92,000 

 $        398,000 

Sanitary Sewer System Improvement Projects

Biological Process (3rd Train)

Contractor Mob., Electrical, Instrumentation & Controls, Insurance, Bonding, OH&P (23%)

Activation of Membrane Tank #5

Contractor Mob., Insurance, Bonding, OH&P (20%)

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Upsize Reclaimed Water Pumps

Contractor Mob., Insurance, Bonding, OH&P (20%)

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Other Costs: Program Costs, Engineering, Legal, Administrative, 30%

Total

Upsize Screw Presses

Contractor Mob., Insurance, Bonding, OH&P (20%)

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

28

29

27

30
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Table F-1: Sanitary Sewer Projects – Opinion of Conceptual Project Costs (cont’d) 

 

Project 

Number

Item Description Qty Unit Unit Price  Amount

Construct 100,000 gal Biosolids Holding Tank 1 LS  $            175,000  $          175,000 

Furnish and Install Coarse Bubble Diffusers and Decant Mechanism 1 LS  $              25,000  $           25,000 

Extend Air Piping to new Biosolids Holding Tank location 150 LF  $                    50  $             7,500 

Furnish and Install New Dewatering Feed Pumps 1 LS  $              50,000  $           50,000 

Furnish and Install Dewatering Pump Piping, Fittings and Valves 1 LS  $              50,000  $           50,000 

New Dewatering Feed Pump Structure adjacent to Dewatering Bldg 1 LS  $            100,000  $          100,000 

 $           82,000 

 $          137,000 

 $        627,000 

Item Description Qty Unit Unit Price  Amount

Furnish and Install 12" C-900 PVC Parallel Force Main - RR Tracks to WRF Headworks 480 LS  $                    55  $           26,400 

'Furnish and Install 12" DI 90deg MJ Bend 2 LS  $                1,000  $             2,000 

Tie in Parallel 12" FM at WRF Headworks 1 LS  $                5,000  $             5,000 

 $             7,000 

 $           10,000 

 $          51,000 

Item Description Qty Unit Unit Price  Amount

Populate second channel- fully outfitted (8 modulesx 3 banks) 1 LS  $            560,000  $          560,000 

 $          112,000 

 $          168,000 

 $        840,000 

Item Description Qty Unit Unit Price  Amount

Furnish Cassette Frames (per existing procurement contract) 2 EA  $              22,000  $           44,000 

Furnish Membrane Modules (per existing procurement contract) 96 EA  $                1,171  $          112,416 

Install Cassette Frames and Membrane Modules 1 LS  $              50,000  $           50,000 

Furnish and Install Ancillary Train 6 Equipment 1 LS  $            223,000  $          223,000 

Furnish and Install Coating (Backpulse Tank is Already Coated) 0 SF  $                    30  $                  -   

Remove/Replace Knockout Walls 2 EA  $                2,500  $             5,000 

Furnish and Install Scour Air Blower 1 LS  $              65,000  $           65,000 

Furnish and Install Permeate and Air Piping 1 LS  $              40,000  $           40,000 

Install Spare Permeate Pump 1 LS  $                5,000  $             5,000 

Procure Shelf Spare Permeate Pump 1 EA  $              15,000  $           15,000 

Furnish and Install Chemical Piping 1 LS  $                7,500  $             7,500 

Furnish and Install Gate and Actuator 1 LS  $              10,000  $           10,000 

Electrical and Controls 1 LS  $            100,000  $          100,000 

SCADA Controls and Integration 1 LS  $              25,000  $           25,000 

GE engineering, commissioning, and performance test 1 LS  $              75,000  $           75,000 

Remove Piping (Utility Water Intake, Effluent, Backpulse) 1 LS  $              10,000  $           10,000 

Piping Changes Outside Tank 1 LS  $                7,500  $             7,500 

Install Level Effluent Weir 1 LS  $                7,500  $             7,500 

Connect Tank Drain to Drain Pump Intake Manifold 1 LS  $                7,500  $             7,500 

Install Tank for Utility Water Needs 1 LS  $              10,000  $           10,000 

 $          164,000 

 $          246,000 

 $     1,230,000 

Contractor Mob., Insurance, Bonding, OH&P (20%)

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Contractor Mob., Insurance, Bonding, OH&P (20%)

Activation of Membrane Tank #6 (Change backpulse to membrane tank)

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Biosolids Holding Tank

Contractor Mob., Insurance, Bonding, OH&P (20%)

Sanitary Sewer System Improvement Projects

Contractor Mob., Insurance, Bonding, OH&P (20%)

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Total

Populate 2nd UV Channel

12" Parallel Sewer Force Main (RR to WRF)

Total

Other Costs: Contingency, Program Costs, Engineering, Legal, Administrative, 28%

33

31

34

32
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Table F-1: Sanitary Sewer Projects – Opinion of Conceptual Project Costs (cont’d) 

   

Project 

Number

Item Description Qty Unit Unit Price  Amount

Furnish and Install Third Drum Screen (4 MGD Peak Hour Capacity) and Washer/Compactor 1 EA  $            300,000  $          300,000 

Misc Changes (Piping, Flow Split, Electrical, etc.) 1 LS  $            100,000  $          100,000 

Building Expansion (Includes HVAC, doors, etc.) 800 SF  $                  200  $          160,000 

 $          112,000 

 $          168,000 

 $        840,000 

Item Description Qty Unit Unit Price  Amount

Lined Storage Pond and Associated Piping 106 MG  $              20,000  $       2,120,000 

 $          424,000 

 $          636,000 

 $     3,180,000 

Item Description Qty Unit Unit Price  Amount

Lined Storage Pond and Associated Piping 93 MG  $              20,000  $       1,860,000 

Existing Reclaimed Water Pump Station Piping and Valving Adjustments 1 LS  $              20,000  $           20,000 

12" Force Main from Existing Ponds to Proposed Storage Pond 14,700 LS  $                    95  $       1,396,500 

 $          655,000 

 $          983,000 

 $     4,915,000 

Item Description Qty Unit Unit Price  Amount

Construct Public Works Facility 1 LS  $          2,024,000  $       2,024,000 

 $          506,000 

 $       2,530,000 

 $        632,500 

Item Description Qty Unit Unit Price  Amount

Shallow Spreading Ponds, Filtration Media, Distribution Boxes, and other Related Infrastructure 1 LS  $            300,000  $          300,000 

Force Main to Recharge Location 3000 LF  $                    79  $          236,250 

 $          107,000 

 $          161,000 

 $        805,000 

36/37 

(Alt)

Construct Aquifer Recharge Ponds

Contractor Mob., Insurance, Bonding, OH&P (20%)

Other Costs: Contingency, Program Costs, Engineering, Legal, Administrative, 25%

Total

35

Expand Headworks Building and Add Additional Drum Screen

Contractor Mob., Insurance, Bonding, OH&P (20%)

Other Costs: Contingency, Program Costs, Engineering, Legal, Administrative, 25%

Total

Sanitary Sewer System Improvement Projects

Public Works Facility

Other Costs: Program Costs, Engineering, Legal, Administrative, 25%

Project Subtotal

Portion of Total Project Cost Paid for by Sewer Fund

Contractor Mob., Insurance, Bonding, OH&P (20%)

Other Costs: Contingency, Program Costs, Engineering, Legal, Administrative, 25%

Total

Construct Additional North 106 MG Winter Storage Pond

37

Construct Additional South 93 MG Winter Storage Pond

Contractor Mob., Insurance, Bonding, OH&P (20%)

Other Costs: Contingency, Program Costs, Engineering, Legal, Administrative, 25%

Total

36

38
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Table F-2: Sanitary Sewer Unit Prices Used for Estimated Pipe Installation and Oversizing 

Reimbursement 

 

Table F-3: Sample of Detailed Sanitary Sewer Pipe Costs Used for Estimated Pipe 

Installation and Oversizing Reimbursement 

 

Item Unit
Unit 

Price

+ Backfill 

Material

+ Bedding 

Material

+ Asphalt 

Repair
Manhole

Total Cost / 

Foot

4" Gravity Sewer Main L.F. 30$        3$                       2$                       12$                     9$                       56$                     

6" Gravity Sewer Main L.F. 35$        3$                       2$                       12$                     9$                       61$                     

8" Gravity Sewer Main L.F. 40$        3$                       2$                       15$                     9$                       69$                     

10" Gravity Sewer Main L.F. 45$        5$                       3$                       18$                     9$                       80$                     

12" Gravity Sewer Main L.F. 55$        6$                       4$                       21$                     9$                       95$                     

15" Gravity Sewer Main L.F. 60$        7$                       5$                       22$                     9$                       103$                    

18" Gravity Sewer Main L.F. 65$        8$                       6$                       24$                     9$                       112$                    

24" Gravity Sewer Main L.F. 75$        10$                     8$                       27$                     9$                       129$                    

4" Force Main, Valves, Fittings EA. 28$        1$                       2$                       14$                     9$                       54$                     

6" Force Main, Valves, Fittings EA. 33$        1$                       2$                       14$                     9$                       59$                     

8" Force Main, Valves, Fittings EA. 41$        2$                       2$                       15$                     9$                       69$                     

10" Force Main, Valves, Fittings EA. 46$        3$                       3$                       18$                     9$                       79$                     
1
Assumes one manhole per 400 feet at $3,500 each

Item Unit Unit Price

4" Gravity Sewer Main L.F.  $                56 

6" Gravity Sewer Main L.F.  $                61 

8" Gravity Sewer Main L.F.  $                69 

10" Gravity Sewer Main L.F.  $                80 

12" Gravity Sewer Main L.F.  $                95 

15" Gravity Sewer Main L.F.  $              103 

18" Gravity Sewer Main L.F.  $              112 

24" Gravity Sewer Main L.F.  $              129 

4" Force Main, Valves, Fittings L.F.  $                54 

6" Force Main, Valves, Fittings L.F.  $                59 

8" Force Main, Valves, Fittings L.F.  $                69 

10" Force Main, Valves, Fittings L.F.  $                79 

Oversizing 8 to 10 inch Pipes L.F.  $                11 

Oversizing 8 to 12 inch Pipes L.F.  $                26 

Oversizing 8 to 15 inch Pipes L.F.  $                34 

Oversizing 8 to 18 inch Pipes L.F.  $                43 

Oversizing 8 to 24 inch Pipes L.F.  $                60 

Oversizing 4 to 6 inch Pipes (FM) L.F.  $                  5 

Oversizing 6 to 8 inch Pipes (FM) L.F.  $                10 

Oversizing 8 to 10 inch Pipes (FM) L.F.  $                15 

FM - Force Main
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APPENDIX G 
FLOW GENERATION DATABASE (MODEL LOADING REGIONS)  
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Table G-1: Flow Generation Database (Model Loading Regions) 

  

Region 

Number

Discharge 

Manhole ID

Existing 

ERUs

Horizon 

ERUs

Buildout 

ERUs

Region 

Number

Discharge 

Manhole ID

Existing 

ERUs

Horizon 

ERUs

Buildout 

ERUs

0 K2 91 97 154 50 N158 2 27 122

1 J8 87 92 156 51 XJ815 40 86 167

2 H1 88 91 133 52 C11 8 45 49

3 G22 27 28 33 53 N207 0 0 41

4 F11 7 7 11 54 N206 0 0 164

5 E2 68 74 163 55 N936 5 28 28

6 D2 45 50 55 56 N982 0 0 162

7 C2 41 42 56 57 N203 0 0 116

8 N948 120 123 153 58 N201 23 113 111

9 XJ750 28 29 30 59 X61 0 0 24

10 N950 57 61 66 60 X156 13 30 212

11 X67 55 56 58 61 SR696 0 0 91

12 J-74 62 63 70 62 SR715 0 0 350

13 X91 163 220 260 63 N/A 0 0 0

14 Q9 187 273 464 64 SR635 14 29 192

15 N1 115 167 234 65 C27 1 1 49

16 SR778 95 169 170 66 SR667 0 0 10

17 W17 87 96 145 67 SR656 0 75 687

18 D19 70 128 212 68 N/A 0 0 0

19 C28 24 25 27 69 C28 58 62 73

20 M16 70 71 78 70 SR680 0 0 225

21 XJ762 24 25 133 71 SR682 0 0 90

22 X18 35 36 38 72 SR683 0 0 1

23 F20 20 20 39 73 N515 0 0 2

24 W19 27 28 46 74 N513 0 0 299

25 W29 27 30 27 75 N515 0 10 309

26 W27 17 17 21 76 N374 0 0 36

27 W25 18 18 25 77 W2 0 4 656

28 G32 37 38 101 78 W6 8 8 37

29 W21 21 21 28 79 W11 14 15 15

30 M9 28 38 60 80 C22 2 2 3

31 M6 14 15 27 81 C15 20 23 71

32 A26 27 31 42 82 N373 0 8 19

33 X82 18 20 34 83 N134 0 0 129

34 J4 11 20 50 84 N878 0 4 56

35 A17 14 14 14 85 N144 2 2 13

36 x193 63 64 71 86 X179 3 3 29

37 X171 8 13 17 87 C25 0 0 121

38 N870 12 12 12 88 X67 2 2 15

39 Y42 23 30 30 89 N146 0 0 53

40 0 0 0 0 90 X77 11 11 359

41 X203 24 25 25 91 A19 0 0 77

42 B10 22 22 22 92 N211 1 1 2

43 X22 17 17 17 93 SR703 0 59 246

44 N1008 0 42 230 94 N100 11 84 84

45 N100 0 0 105 95 SR709 0 52 152

46 SR626 78 365 366 96 SR716 0 75 222

47 A1 15 15 15 97 N501 0 0 164

48 SR744 52 90 90 98 N/A 0 0 0

49 N500 0 0 195 99 N/A 0 0 0
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Table G-1: Flow Generation Database (Model Loading Regions) (cont’d) 

Region 

Number

Discharge 

Manhole ID

Existing 

ERUs

Horizon 

ERUs

Buildout 

ERUs

100 N882 0 0 160

101 SR710 0 0 491

102 N180 0 0 20

103 N514 0 0 18

104 N12 53 143 585

105 N56 0 0 1

106 N516 0 4 39

107 J-86 21 100 107

108 N972 3 3 11

109 N972 0 0 897

110 J-66 20 21 22

111 SR704 0 0 146

112 D11 18 18 48

113 D15 11 26 40

114 B18 19 19 23

115 B12 15 15 28

116 N960 0 17 17

117 A9 5 9 9

118 N962 9 22 22

119 N900 0 43 43

120 F8 13 13 36

121 F5 7 7 8

122 F3 7 7 9

123 N898 5 15 15

124 N200 0 47 47

125 N974 1 43 43

126 G18 6 9 32

127 G15 13 14 18

128 G12 9 9 22

129 G6 19 19 31

130 A11 11 11 81

131 N326 0 0 40

132 N510 0 0 9

133 N872 0 3 47

134 N352 1 5 327

135 N208 0 1 98

136 N210 0 0 364

137 X57 9 14 55

138 N158 0 0 19

139 B9 15 15 15

140 J-76 53 92 107

141 N910 0 9 9

142 N148 1 9 19

143 N894 0 14 14

144 F12 5 6 6

145 XJ159 17 18 18

146 SR665 0 0 10

147 SR686 0 20 538

148 N500 0 0 86

149 N511 0 0 87

150 N512 2 2 222

151 N990 0 0 293

152 N986 0 0 106

2,835 4,730 16,289Total
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APPENDIX H 
WATER RECLAMATION FACILITY LEVEL OF SERVICE 



1 

Santaquin Water Reclamation Facility Existing System Capacity Analysis 

December 2016 
 

Water Reclamation Facility Demands 

SCADA from the Main Lift Station was analyzed to determine the average day, peak month, peak day, and 
peak hour demands.  A summary of these demands are shown below.  Note that these are figures as of 
2014. 

Table 1- Influent Lift Station Flow Summary 

 

Center Street Influent Lift Station 

The original KSB submersible pumps were replaced with two new 6 inch Flygt pumps in 2013 and the 
Center Street lift station was reconfigured to serve as the influent lift station to the plant.  In its new 
configuration, the lift station pumps to the headworks building where the raw sewage is screened prior 
to entering the biological process.  The pumps operate in a duty/standby configuration and are not 
intended to operate simultaneously.  The design capacity of each pump is 1,409 gpm (2.03 MGD) at 62.3 
ft TDH.  The installed capacity of the pumps is actually 1,550-1,600 gpm based on readings from the 
magnetic flow meter (these flows will likely decrease to closer to the design capacity as the pipe ages).  
The 2014 average day flow at the treatment plant is approximately 371 gpm (0.534 MGD), which is well 
below the capacity of the pumps.  As the peak flows to the treatment plant approach 1,400-1,500 gpm, 
the existing pumps will need to be replaced with larger pumps. 

Wastewater is conveyed from the Center Street Lift Station (LS) to the WRF through a single force main.  
A portion of this 10 inch force main, from the Center Street LS to the railroad tracks, was previously used 
to convey wastewater to the 420 West LS.  This 10 inch pipeline includes a flow meter and valves.  After 
the pipeline extends under the railroad tracks the pipeline connects to a 12 inch line that extends into the 
screens in the headworks building.  During construction of the WRF a parallel 10 inch force main (C-900 
PVC) was laid under the railroad tracks to maintain acceptable velocities into the WRF in the future.  In 
order to maintain a maximum velocity of 6 fps in the 10 inch line a parallel line should be laid in the 
segment from the Center Street LS to the railroad tracks in the future when flows exceed 1,469 gpm.  
Likewise, in order to maintain a maximum velocity of 6 fps in the 12 inch line from the railroad tracks to 
the WRF a parallel line should be laid in that segment when flows exceed 2,115 gpm. 

 

 

 

GPM MGD Peaking Factor Cumulative

Average Day 371 0.534

Peak Month 393 0.567 1.06 1.06

Peak Day 474 0.683 1.20 1.28

Peak Hour 750 1.080 1.58 2.02
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Table 2 - Influent Lift Station Expansion Summary 

 
a. Assumes a peak hour flow factor of 2.02 (See Table 1) 

 

Headworks Building 

Rotary Drum Fine Screens 

The two rotary drum screens are each capable of processing a peak hour flow of 4.0 MGD (2,778 gpm), 
which in Santaquin equates to an average day of 1.99 MGD (1375 gpm). Because one unit is sized to handle 
all design flow conditions, the other unit is redundant. One hundred percent reliability is required because 
bypassing the screens is not permissible; doing so would jeopardize the membrane equipment and 
potentially lead to costly repairs.  An additional drum screen is needed when the capacity is 115% of 
system demand, which equates to an average day system demand of 1.72 MGD or 8,609 ERUs. This is 
expected to occur by about year 2037. The additional drum screen will require the expansion of the 
headworks building. 

Grit Removal (Future) 

Grit removal equipment was not included as part of the 2013 WRF Project for the following reasons: 

 Potential for settling in the grit chamber at initial lower flow conditions which could cause 

operational problems 

 Relatively new and “tight” collection system should minimize grit loading to the plant 

 Large wet well upstream of the plant at the Center Street lift station should allow most of the grit 

to settle in the wet well 

During design, it was decided that the potential benefits of the grit system did not justify its expense 
especially during the lower flow, early years.  However, the site was master planned to allow for the 
addition of a grit removal system in the future.  Space for a future vortex grit chamber was provided in 
the yard between the headworks building and the process building.  Two tees were stubbed out of the 
screened influent line to the biological basins and are spaced appropriately to install a future grit chamber.  
The design included sufficient hydraulic head for the screened influent to gravity flow through the future 
grit chamber and on to the biological basins.   

Peak Hour Flow 

Basis (gpm)

Average Daily Flow 

Basis (gpm)a

Average Daily Flow 

Basis (gpd)

Lift station pumps 

(duty/standby)
1,409 698 1,005,120 200 5,026

10" Portion of 

Forcemain, Valves & 

Flowmeter (Center 

Street LS to RR)

1,469 727 1,046,880 200 5,234

12" Portion of 

Forcemain (RR to 

WRF)

2,115 1047 1,507,680 200 7,538

Component

Design Capacity ERU Level of 

Service 

(gpd/ERU)

ERU 

Capacity
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The need for a grit removal system can be assessed by evaluating the buildup of grit within the process 
basins (either by draining or core sampling) or noting if any excessive wear is occurring on equipment such 
as the screens, pumps or membranes.  Operations staff have noted that grit does tend to accumulate in 
the Center Street LS wet well, which is occasionally cleaned using a vacuum truck. Regular cleaning of the 
wet well may reduce the amount of grit passed to the treatment facility. However, as flows increase the 
ability to capture grit within the wet well may decrease due to the increased turbulence and shorter 
detention times.  

Odor Control Biofilter 

The existing biofilter is adequately sized to provide all of the odor control needs at the headworks and 
dewatering building for the foreseeable future.  That said, the fans may struggle to push air through the 
biofilter as the media compacts and ages over time.  It is anticipated that the biofilter media will need to 
be replaced in 5-10 years.  Additional biofilter media and larger exhaust fans may need to be installed if 
the buildings are expanded in the future. 

 Table 3 - Headworks Building Expansion Summary 

 

 

 
a. Assumes a peak hour flow factor of 2.02 

 

Biological Processes 

The biological process consists of three parallel process trains. Two process trains are fully outfitted and 
ready for service as process basins while the third train is now serving as a biosolids holding tank.  Since 
commissioning, only one train has been in service. The process was designed to have a maximum month 
capacity of 0.77 MGD (0.712 MGD AADF) in each process train or a total maximum month capacity of 2.31 
MGD with all three trains in operation. Per DWQ rules, a redundant or standby process train is not 
required, thus simultaneous operation of each train is possible. Based on the current configuration, two 
process trains could operate concurrently at a firm capacity of 1.54 MGD on a maximum monthly basis. 
This translates to an AADF of 1.45 MGD using a maximum month peaking factor of 1.06. With the third 
process train in service, the AADF capacity of biological process would reach 2.18 MGD.   

Peak Hour Flow 

Basis (gpm)

Average Daily Flow 

Basis (gpm)a

Average Daily Flow 

Basis (gpd)

Screens 

(duty/standby)
2,778 1375 1,980,000 200 9,900

Component

Design Capacity ERU Level of 

Service 

(gpd/ERU)

ERU 

Capacity

Component Design Capacity Expansion ERU Capacity

Grit Removal 

System
Not installed

Install if grit accumulation becomes an issue, may 

never be needed
City judgment

Biofilter

Treats airflow 

based on volume 

of HW/DW 

building

Expand when HW/DW building is expanded.  

Replace biofilter media as required every 5-10 

years.  Monitor exhaust fan pressure gauge to 

determine when media needs to be replaced.

Expand if 

headworks 

building is 

expanded
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The third process train would need to be converted from a biosolids holding tank to a process tank in 
order for it to be placed into service. Several changes would be required to make this conversion, these 
include: 

 Remove existing coarse bubble aeration system and decant pumping system  

 Purchase and install two submersible mixers in each anoxic basin 

 Purchase and install fine bubble diffusers in the three aerobic basins 

 Extend air main from blower room to third aeration basin.  

 Install fourth process aeration blower 

 Remove dewatering feed pumps and piping from ‘Kiva 2’  

 Install recycle pumps (duty/standby)  and piping in ‘Kiva 2’ 

 Consider construction of a dedicated biosolids holding tank    

 Alternatively, waste biosolids can be pumped directly to the dewatering facilities  

 Reinstall dewatering feed pumps and piping based on selected alternative.  

Once all three process trains are in service, an additional process train(s) will be required to increase 
capacity. Future process trains will either need to be housed in a new building or an expansion of the 
existing process building. The facility has been configured to support the addition of future process trains 
on the east side of the process building.  

Table 4 - Biological Processes Capacity Summary 

 

Membrane Bioreactor 

The WRF was originally constructed with six membrane tanks, three of which are currently outfitted with 
membrane cassettes. The three remaining tanks are for future use, with one temporarily serving as a back 
pulse tank. In the future, as more membrane cassettes are placed into service a dedicated back pulse tank 
should not be required.  

Each membrane tank contains 96 membrane modules with a surface area of 370 sqft/module. The annual 
average design flux is 10.3 gfd or gal/sqft/day. Thus each membrane tank has a capacity of 365,856 gpd.    
The membrane tanks occasionally need to be taken out of service for maintenance cleaning, therefore 
the firm capacity is the N-1 condition or 2 tanks for the current configuration.  

The average design flux of 10.3 gfd is somewhat conservative and it may be possible to operate the 
membranes at a higher average flux rate in order to increase the capacity and defer membrane expansion. 
This should be carefully vetted with the membrane manufacturer (GE) and the operations staff to fully 
understand the ramifications of this change. 

Component Current Status
Design Capacity on 

AADF Basis (gpd)

ERU Level of Service 

(gpd/ERU)

ERU 

Capacity

Process Train 1 In Service 712,000 200 3,560

Process Train 2 Ready For Service 712,000 200 3,560

Process Train 3
Used for Biosolids 

Holding Tank
712,000 200 3,560

1,424,000 200 7,120

2,136,000 200 10,680

Total Existing Firm Capacity  (2 Trains)

Total Future Firm Capacity (3 Trains)
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Table 5 - Membrane Bioreactor Capacity Summary 

 
a.  Considers N-1 Condition where one tank may be out of service for cleaning/maintenance 

With respect to schedule on the addition of membrane cassettes, the City must be cognizant of the 
anticipated lead times to design, procure and install this equipment.  First a design must be prepared for 
the aeration, permeate, cleaning, tank drainage and other ancillary systems. Next the manufacturer will 
utilize this design to select equipment and generate shop drawings for review. Following review and 
approval, the equipment will be placed into production and then shipped which based on past experience 
with GE could take six months or more. Some elements of construction can occur during equipment 
manufacture but most construction will occur after delivery. An estimate of the cumulative time required 
for design, shop drawings, manufacture, and construction and commissioning will be approximately 12-
18 months.  

Chemical Feed Systems 

The existing sodium hypochlorite chemical feed system is not routinely used.  It serves to dose existing 
process piping to mitigate filamentous growth and to further disinfect effluent if required.  It is not 
anticipated that the existing chemical feed system will need to be upgraded in the foreseeable future. 

As additional membrane capacity is installed, membrane chemical system upgrades may be required but 
these will be provided as part of the contract with GE.  

Table 6 - Chemical Feed Systems Expansion Summary 

 
  

Component Current Status

Design Capacity 

on an AADF 

Basis (gpd)

ERU Level of 

Service 

(gpd/ERU)

ERU 

Capacity

Membrane Tank 1 In Service 365,856 200 1,829

Membrane Tank 2 In Service 365,856 200 1,829

Membrane Tank 3 In Service 365,856 200 1,829

Membrane Tank 4 Used as Backpulse Tank 365,856 200 1,829

Membrane Tank 5 In Place- For Future Use 365,856 200 1,829

Membrane Tank 6 In Place – For Future Use 365,856 200 1,829

1,097,568 200 5,488

731,712 200 3,658

2,195,136 200 10,975

1,829,280 200 9,146

Total Existing Capacity (3 Tanks)

Total Existing Firm Capacity (2 Tanks)a

Total Future Capacity (6 Tanks)

Total Future Firm Capacity (5 Tanks)a

Component Design Capacity Expansion ERU Capacity

Sodium Hypochlorite 

Chemical Feed System 
10 gph 

This chemical feed skid is not routinely 

used and upgrades are not anticipated.

No capacity limitation 

anticipated

GE Chemical Feed Systems

Upgraded chemical feed systems will be 

provided by GE as membrane capacity is 

increased.

Expand if membrane 

bioreactor is upsized
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Ultraviolet Light Disinfection 

From the table below, the maximum flow for one duty channel with the channel reduction baffle is 1.58 
MGD.  This includes two duty banks with 4 modules per bank and 8 lamps per module.  The third bank of 
lamps is redundant.   

The maximum flow for one channel with the channel reduction baffle removed is 3.16 MGD.  This includes 
two duty banks with 8 modules per bank and 8 lamps per module.  The third bank of lamps is redundant.   

The maximum flow for two channels with no channel reduction baffles is 6.32 MGD.  This includes two 
duty banks with 8 modules per bank and 8 lamps per module in each channel.  The third bank of lamps is 
redundant in each channel.   

The initial 2013 construction included the installation of 3 banks of lamps installed in one channel, with 4 
modules per bank and 8 lamps per module. 

 
Table 7 - UV Disinfection Capacity Criteria a 

 
a. The assumptions are as follows from the specifications: the design dose is 80 mJ/cm2, the UV transmittance is 

65%, the fouling factor and aging factor are 0.9, and there is always one redundant bank that is not included 

in the “duty” and is not part of the delivered dose.  Of the three banks of lamps there are always two on and 

one in standby mode. 

b. Channel reduction baffle is installed. 

 
Table 8 - UV Disinfection Expansion Summary 

 

 
a. Assumes a peak hour flow factor of 2.02  

Design 

Flow, 

mgd

Total # of 

Channels

Total # of 

Duty 

Channels

Banks 

per 

Channel

# of 

Banks 

at 

Duty

Modules 

per Bank

Lamps 

per 

Module

Total # 

of Duty 

Lamps 

per Bank

Total 

# of 

Lamps

Flow 

per 

Lamp, 

gpm

Delivered 

Dose

Meets 

Specified 

Dose?

1.58 1 1 3 2 4b 8 32 96 34.29 80.35 yes

3.16 1 1 3 2 8 8 64 192 34.29 80.35 yes

6.32 2 2 3 2 8 8 64 384 34.29 80.35 yes

Component Design Capacity Expansion ERU Capacity

3,910

(using phf of 2.02)

7,820

(using phf of 2.02)

15,644

(using phf of 2.02)

UV Disinfection System with 

both channels populated

4,389 gpm at 

peak hour flow

UV Disinfection System as 

currently configured

1,097 gpm at 

peak hour flow

Remove baffle wall when peak 

permeate flows approach 1,000 gpm

UV Disinfection System with 

baffle wall removed

2,194 gpm at 

peak hour flow

Populate second channel when peak 

permeate flows approach 2,100 gpm

Peak Hour Flow 

Basis (gpm)

Average Daily Flow 

Basis (gpm)a

Average Daily 

Flow Basis (gpd)

Current UV System 

Configuration
1,097 543 781,920 200 3,910

Component

Design Capacity ERU Level of 

Service 

(gpd/ERU)

ERU 

Capacity
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Reclaimed Water Infrastructure 

Reclaimed Water Pump Station 

The reclaimed water pump station consists of three 40HP vertical turbine pumps that were installed 
during the 2013 construction project with space for a fourth pump in the future.  At startup, 2 of the 
pumps are duty and 1 is standby.  The capacity of each pump is 800 gpm at 135 feet of head.  The table 
below provides the capacity of the pumping system for one, two and three pumps in operation with one 
pump always available as a standby.  To date, the City has never had to operate more than a single pump. 

Table 9 - Reclaimed Water Pump Station Capacity Criteria a 

 
a. This analysis assumes that 100% of the reclaimed water flows through the existing 10, 12 

and 14 inch pipelines.  

b. Assumes a peak hour flow factor of 2.02 

Table 10 - Current Reclaimed Water Pump Station Capacity 

 
a. Assumes a peak hour flow factor of 2.02 

Reclaimed Water Pipeline 

The force main that previously conveyed sewage from the 420 West lift station to the lagoons is now the 
reclaimed water line.  This line now delivers pressurized reclaimed water from the reclaimed water pump 
station to the storage ponds.  The size of this line is a mixture of 10 and 12 inch pipelines.  The majority of 
the existing reclaimed water line is 10 inch. As the flow increases beyond 1,500 gpm (2.16 MGD), the 
portions of the discharge pipe from the WRF to the existing storage ponds that are 10 inch can be upsized 
to reduce velocities or a parallel pipe can be installed in these locations.  Another option would be to 
construct an alternate storage/disposal pond with new pipe routing or obtain a UPDES permit at the 
Strawberry Highline Canal.  Alternatively, the pump impellers can be modified to produce more flow or 
the pumps can be upsized to accommodate the increased friction loss due to higher pipe velocities.  The 

Pumps Flow Capacity (gpm) ERU Capacityb

1 duty, 2 standby 800-900 2,851

2 duty, 1 standby 1,100-1,200 3,924

3 duty, 1 standby (Add the future pump) 1,200-1,400 4,990

3 duty, 1 standby (Modify pump impellers or 

upsize pumps as flows approach capacity of 3 

pumps operating simultaneously.  Consider 

upsizing sections of 10” force main or install a 

parallel pipe.)  

>1,400 gpm >4,990

Peak Hour Flow 

Basis (gpm)

Average Daily Flow 

Basis (gpm) (1)

Average Daily 

Flow Basis (gpd)

Current Reclaimed 

Water Pump Station 

Configuration

1,100 545 784,800 200 3,924

Component

Design Capacity ERU Level 

of Service 

(gpd/ERU)

ERU 

Capacity
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table below shows the capacity of the pumps in the Reclaimed Water Pump Station if any of the following 
occur: 

 The existing 10 inch pipe carries 50% of the flow, which assumes that another parallel pipe is 

added, or 

 a new larger diameter pipe replaces the 10 inch, or  

 some water is sent to an alternate disposal location, or 

 The pump impellers are modified to discharge additional flow, or 

 The pumps are upsized. 

 Table 11 -Reclaimed Water Pump Station Capacity Criteria—Pipelines Upsized a 

 
a. This analysis assumes use of the existing pumps and only 50% of the reclaimed water flows 

through the existing 10 inch pipelines and 100% through the 12 and 14 inch pipelines.  

Instead of upsizing the pipeline, similar discharge rates can be achieved by modifying the 

pump impellers or upsizing the pumps which would be a cheaper capital cost but increased 

O&M costs. 

Reclaimed Water Storage Ponds 

The table below shows the capacity of the reclaimed water storage ponds, which store water during the 
winter months for use of the water for irrigation during the summer months.  The ponds have a total 
storage capacity of 178 million gallons.  As the flow to the new WRF approaches 1.0 MGD average day the 
City will need to construct shallow spreading ponds that have been permitted by the State of Utah (see 
State of Utah Water Right RC007).  Water Right RC007 allows for recharge of Type 1 reclaimed water in 
the amount of 550 acre feet per year.  This 550 acre feet per year effectively doubles the City’s winter 
storage capacity of the existing ponds.  A recover permit for recovery of recharged water is currently 
pending with the State of Utah, Division of Water Rights.  If that permit is not received, additional above-
ground storage ponds will need to be constructed. 

Table 12 - Reclaimed Water Storage Capacity Criteria 

 

 
 
 
 
 

Pumps Flow Capacity (gpm) ERU Capacity

2 duty, 1 standby 1,400-1,600 5,703

3 duty, 1 standby (Add the future pump) 1,600-1,800 6,416

Storage Facility Storage Capacity (MG)

Pond #1 52

Pond #2 126

Future Underground Storage 

(Aquifer Recahrge)
179

Total Available Storage 357
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Table 13- Reclaimed Water Expansion Summary 

 
  

Component Design Capacity Expansion ERUs

4,990

(using phf of 2.02)

Reclaimed Water 

Storage Ponds

180 MG

(1 MGD for 180 days)

Implement recharge of reclaimed water 

using permitted spreading ponds when 

average daily flows approach 0.85 MGD.

5,000

Reclaimed Water 

Recharge
179 MG

Consider additional storage options when 

average daily flows approach 1.85 MGD
10,000

Reclaimed Water 

Pump Station and 

Pipeline

1,200-1,400 gpm

Add future pump and modify impellers as 

required when peak permeate flows 

approach 1,200 gpm - 1400 gpm.  Consider 

upsizing portions of force main.
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Non-Potable Water System 

The Non-Potable Water (NPW) pumps are contained in a package, skid-mounted system consisting of 
three centrifugal pumps and associated controls and valving. The NPW pumps utilize variable frequency 
drives in order to achieve an operator-adjustable discharge pressure setpoint (typically 80 psi to ensure 
adequate cleaning at the headworks screens).   The 15 hp motors on each pump are rated to deliver 111 
gpm at up to 269 feet of head (116 psi).  Currently a single pump is adequate for all of the treatment facility’s 
NPW needs, except when staff is washing down equipment using the plant water hoses.  When this occurs, 
typically two NPW pumps are activated.  It is anticipated the NPW pump skid is adequately sized for the 
foreseeable future, at least until a new process building needs to be constructed. 

 
Table 14 - Non-Potable Water System Expansion Summary 

 
Plant Drain Lift Station 

The Plant Drain Lift Station consists of two pumps operated in a duty/standby configuration.  The duty 
point is 100 gpm and 30 TDH feet for each pump.  The plant drain pumps currently operate infrequently 
except for when the screw press is operating.  The screw press sends approximately 40 gpm to the Plant 
Drain Lift Station during biosolids processing, which causes the PDLS pumps to activate every few minutes.  
It is anticipated that the Plant Drain Lift Station is adequately sized until a new screw press is added or the 
process building is expanded.  If expansion is required in the future, a new PDLS could be constructed to 
serve the new processes.  Alternatively, the existing PDLS wet well could continue to be utilized and the 
existing pumps replaced with larger pumps. 

Table 15 - Plant Drain Lift Station Expansion Summary 

 
 
Solids Handling Processes 
 
Biosolids Holding Tank 

As flow rates increase in the future, the biosolids holding tank will be reconfigured as the Train 3 process 
basin similar to Trains 1 and 2.  At this time a new biosolids holding tank will need to be constructed 
outside the current building or the City could waste directly from the biological process. 

 
  

Component
Design Capacity 

(gpm)
Expansion

Non-Potable 

Water System
300

Consider adding additional pumping capacity when process 

and dewatering buildings are expanded.

Component
Design Capacity 

(gpm)
Expansion

Plant Drain Lift Station 100
Consider adding additional pumping capacity when process and 

dewatering buildings are expanded.
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Dewatering Feed Pumps 

Two 7.5 HP rotary lobe dewatering feed pumps were provided to pump biosolids from the biosolids 
holding tank to the screw press dewatering system.  The pumps are located inside “Kiva 2” in the 
membrane process building and operate in duty/standby mode.  The pumps use variable frequency drives 
so they can match the optimum flow rate for the screw press.   The pumps are each capable of discharging 
approximately 80 gpm.  They are currently operating using the VFD at ~30 gpm as this is the flow rate 
where the screw press appears to perform best.  If a second screw press is installed, there is still adequate 
capacity in a single rotary lobe pump to provide flow to both screw presses.  

Screw Press Dewatering System 

The City currently hauls biosolids to the landfill approximately 3 days/week. In 2014, 126 dry metric tons 
(139 dry tons US) were produced at an average solids concentration between 14% and 16%.  The City has 
a single screw press unit for biosolids dewatering. This press has a rated capacity of 275 lb dry solids/hr. 
However, the press has not been able to operate at this capacity and achieve the desired cake dryness. 
Operations staff have found that the press operates best at about half of its rated capacity or 138 lb dry 
solids/hr. Considering press operation of 40 hrs/week as a practical limit, the press would be able to 
handle about 5,520 lb dry solids/week or 143 dry tons/year at this reduced capacity.    This suggests that 
the press is nearing its practical operating capacity which is confirmed by operations staff who indicate 
that the press is currently operating about 35-45 hrs/week.    

When the screw press operates more than 40 hours per week, the City may want to consider purchasing 
an additional screw press.  A second screw press is not a requirement; however, the decreased hours 
required for dewatering would simplify operations and reduce the need to haul biosolids to the landfill on 
weekends and after normal working hours.  A second screw press would also improve redundancy in the 
dewatering process.  As currently configured, if the existing screw press was damaged, biosolids could be 
stored in the biosolids holding tank for a few days.  Eventually, the biosolids would need to be wasted.  If 
the screw press was down for repairs, the biosolids would need to be transported in a pumper truck to 
another treatment facility for processing.   

The existing dewatering building is master planned to incorporate the addition of an identical Huber screw 
press.  The City could also consider purchasing a screw press from a different manufacturer.  Feed piping 
is stubbed to the future unit and drain piping is stubbed out of the floor slab.  An additional polymer 
system would likely need to be purchased and the elevated platform will need to be extended.  It is 
possible that the existing flocculation tank could be utilized by both screw presses.  The dewatering feed 
pumps are adequately sized to comply with the flow requirements from two screw presses. 

In the future when both screw presses are each operating more than 40 hours per week, the City will need 
to expand the dewatering building to accommodate additional screw presses.  Alternatively, the existing 
screw presses could be replaced with larger screw presses or belt filter presses that have a higher 
throughput. 
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Table 16 - Solids Handling System Expansion Summary 

 
a. These capacities correspond with the need to add the 3rd process train 

 

 
Summary 
 
Table 17 summarizes the capacity (in terms of ERUs) of each major component of the WRF.  

Component Design Capacity Expansion ERU Capacity

Biosolids Holding 

Tank

The Biosolids Holding Tank is 

adequately sized for sludge 

processing until it needs to be 

removed from service when the 

3rd process train is required.

Construct new biosolids holding tank 

when a 3rd process train is required.  

Alternatively, the excess solids can be 

wasted directly from the process without 

using a holding tank.

7260a

Dewatering Feed 

Pumps
80 gpm

Add a 3rd pump or upsize existing pumps 

when a 3rd screw press is added.  The 

existing pumps may need to be modified 

when the 3rd process train is installed and 

the biosolids holding tank is removed 

from service.

7260a

Dewatering 

System as 

Currently 

Configured

46 hours/week

Install a new screw press when the 

existing press is operating more than 46 

hours/week.  

3,400

Dewatering 

System with 2 

Screw Presses

46 hours each/week

Expand the dewatering building and add a 

3rd screw press when both presses are 

each operating 46 hours/week.  

Alternatively, replace the screw presses 

with larger screw presses that have a 

higher throughput or a belt filter press.

6,800
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Table 17 - Summary Table 

 
a. Peak hour demand is converted to annual average day flow (AADF) using the 2.02 factor, then converted to 

ERUs by dividing by 200 gpd/ERU. 

As the capacity of each component approaches, Santaquin City should plan to increase the capacity. Table 
18 shows the ERU count and approximate year when capacity is 115% of flow.  

Table 18 – ERUs when Capacity is 115% of Flow 

 

 

 

 

ERU Capacity

(gpd/ERU)

Center Street Lift Station 1,409 200 5,026

10" Force Main (LS to RR Tracks) 1,469 200 5,234

Drum Screens 2,778 200 9,900

Biological Process 1,424,000 200 7,120

Membranes Process 731,712 200 3,658

UV Disinfection 1,097 200 3,910

Reclaimed Water Pumping 3,412 200 3,924

Reclaimed Water Storage 1,000,000 200 5,000

Biosolids Holding Tank 1,424,000 200 7,120

Dewatering Feed Pumps 1,424,000 200 7,120

Screw Press 680,000 200 3,400

Upsize Screw Press 1,360,000 200 6,800

Component
AADF Design

Capacity (gpd)
ERUaPeak Hour Design 

Capacity (gpm)

Center Street Lift Station 5,026 4,370 2022

10" Force Main (LS to RR Tracks) 5,234 4,552 2023

Drum Screens 9,900 8,609 2037

Biological Process 7,120 6,191 2029

Membranes Process 3,658 3,181 2016

UV Disinfection 3,910 3,400 2017

Reclaimed Water Pumping 3,924 3,412 2017

Reclaimed Water Storage 5,000 4,348 2022

Biosolids Holding Tank 7,120 6,191 2029

Dewatering Feed Pumps 7,120 6,191 2029

2nd Screw Press 3,400 2,957 2015

Upsize Screw Presses 6,800 5,913 2028

Component
ERUs when Capacity 

is 115% of Flow

Capacity 

(in ERUs)

Approx. Year when 

Capacity is 115% of Flow


