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EXECUTIVE SUMMARY 

INTRODUCTION 

Timpanogos Special Service District retained Bowen Collins & Associates (BC&A) to prepare a Capital 
Facilities Plan. The purpose of this Capital Facilities Plan is to identify all known future capital 
improvements identified both in the District’s collection system and at the District’s wastewater 
facility. This plan will include an evaluation of the District’s existing wastewater collection system 
and its ability to convey wastewater from where it is generated to where it will be treated. It will also 
compile project information from other studies regarding needed improvements at the wastewater 
facility plant. 
 
This executive summary provides a brief summary of the evaluation process and the recommended 
system improvements. 
 
GROWTH PROJECTIONS 

Projected growth in the District’s collection system was evaluated based on growth data from the 
District’s member entities. Projections of future growth in wastewater were developed based on 
existing production rates from District flow records (gallons per day per equivalent residential unit) 
and anticipated growth for each of the District’s member entities. Table ES-1 and Figure ES-1 show 
projected growth of wastewater in the future. 

Table ES-1 

Projected Growth in Wastewater (MGD) 

Year 
Domestic 

(w/o Texas 
Instruments) 

Texas 
Instruments 

Domestic 
(w/ Texas 

Instruments) 
Infiltration Total 

2019 14.42 2.02 16.43 3.45 19.89 

2024 18.60 3.10 21.70 4.13 25.84 

2029 22.99 3.20 26.19 4.84 31.03 

2035 27.78 3.20 30.98 5.62 36.59 

2040 31.21 3.20 34.41 6.17 40.58 

2045 34.01 3.20 37.21 6.62 43.84 

2050 36.44 3.20 39.64 7.02 46.66 

2055 38.49 3.20 41.69 7.35 49.03 

2060 40.26 3.20 43.46 7.64 51.09 

Buildout 47.47 3.20 50.67 8.80 59.47 
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Figure ES-1: Projected Growth In Wastewater (mgd)
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COLLECTION SYSTEM EVALUATION 

Based on existing wastewater flow and projected growth in wastewater flow, the existing and future 
flows were simulated in a hydraulic model of the District’s collection system. For existing flows, 
model results indicate that there are no existing capacity deficiencies in the system. For future flows, 
a need for significant additional capacity was predicted in the model. While the majority of the system 
has ample capacity for future growth, several trunk lines serving high growth areas will need to be 
replaced or paralleled with larger pipes to meet future demands. Most of the projected need for 
capacity is a result of growth on the west side of the District’s service area. Projected need for 
additional capacity in the District’s pipeline collecting flow from Saratoga Springs and Eagle 
Mountain is estimated to occur as early as 2023. 

COLLECTION SYSTEM CAPACITY IMPROVEMENTS 

To resolve the need for capacity identified as part of the system evaluation, several projects have 
been proposed. Figure ES-2 and Table ES-2 show the projects and associated costs for these projects.   
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Table ES-2 

Proposed Collection System Capacity Improvements 

Project 
No.1 

Estimated 
Size 

(inches) 

Design 
Capacity 

Estimated 
Construction 
Timeframe 

Project Description Project Cost5 

LS-1 - 65,400 GPM 2024-2026 Boat Harbor Lift Station $65,415,000 

CL-N13 66 30.8 MGD 2022-2023 66-inch Parallel Westside Interceptor $36,472,651 

CL-N23 78 53.3 MGD 2023-2025 78-inch Parallel Lakeside Interceptor $44,519,000 

CL-N4 48 83.0 MGD 2022-2027 Two Parallel 48-inch BHLS Force Mains $14,683,000 

CL-R1 54 38.0 MGD 2022-2024 Replace and Upsize Lehi/American Fork Outfall $24,448,000 

CL-R2 24 7.4 MGD 2023-2024 
Replace and Upsize Alpine/Highland Outfall  

(North Segment) 
$3,921,000 

CL-R3 30 + 24 11.1 MGD 2026-2027 
Replace and Upsize Alpine/Highland Outfall  

(South Segment) 
$3,485,000 

CL-R42 36 9.8 MGD 2040 Replace and Upsize East Lehi Collector $8,115,000 

CL-R5 36 11.1 MGD 2050 Replace and Upsize Vineyard Collector $2,182,000 

CL-R6 72 51.9 MGD4 2035 Replace and Upsize Westside Interceptor $26,964,000 

CL-R7 78 53.3 MGD 2040 Lakeside Interceptor Replacement $44,519,000 

LS-3 - 1,930 GPM 2025 Dry Creek Lift Station Pumps Upsize $343,000 

Total     $275,066,651 

1 Project identifiers are as follows: LS = Lift Station, CL = Collection Line, N = New, R = Replacement 
2 Project includes a new diversion structure at the Lehi Diversion 
3 Project includes cost of obtaining a permanent sewer easement 
4 This is the full flow design capacity needed for this pipeline, but a 72-inch pipeline at the existing slope will not meet this design capacity. 
5 Project cost includes remaining project costs in 2022 dollars and any actual costs spent on that project in the years 2020 to 2022.  
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TREATMENT PLANT IMPROVEMENTS 

Based on the recommendations contained in the District’s 2018 Asset Management Project, Phase 1 
Report and the District’s 2020 Master Plan, BC&A developed a list of proposed improvements to the 
existing District wastewater treatment plant, which can be seen in Table ES-4 and Table ES-5 

 

Table ES-4 

Proposed Treatment Plant Asset Management Improvements 

Project 
No.1 

Estimated 
Construction 
Timeframe 

Project Description Project Cost2 

TP-1 2021-2024 Influent PS Retrofit (Pump replacement, piping, controls) $3,520,000 

TP-2 
Completed in 

2022 
Blower Replacement $9,988,179 

TP-
3/NT-2 

2025-2027 Bioreactor Improvements/BNR Zone/Redox Controls $6,238,000 

TP-4/5 2021-2024 
East-Side and West-Side Clarifiers (Gates, actuators, 
coatings, walkways/internals, scum, isolation) 

$4,838,923 

TP-6 2021-2023 
Headworks/Grit System Upgrade (Interconnection, gates, 
LEL monitoring, controls, lift station) 

$528,000 

TP-7 2023-2024 Biosolids Disposal Facility $2,758,340 

TP-8 
Completed in 

2022 
New Equipment for Dewatering Building $1,661,406 

TP-9 2021 Land Acquisition - Composting $1,173,000 
TP-10 2020-2029 Fleet - 
AD-2 2020-2025 Replace CMMS System $512,937 

AD-3 
Completed in 

2022 
SPCC Plan Compliance (Secondary containment) $14,791 

AD-4 
Completed in 

2021 
Headworks Odor Control Evaluation $95,638 

AD-5 2020-2025 Capital Facilities Plan $322,300 
AD-6 2020-2021 Plant Expansion Master Plan $513,206 

AD-7 
Completed in 

2020 
Aerobic Digester Improvements $41,131 

AD-83 2021-2023 Engineered Wetlands $6,250,000 
AD-9 2028-2030 Equipment Storage and Relocate Collection Shop $5,000,000 

EL-1 
Completed in 

2022 
Power Quality (Switchgear/Generator, PLC, and OIT) $3,921,481 

EL-2 2022 Plant Control System PLC Replacement $1,466,000 
Total   $48,843,332 

1 Project identifiers are as follows: TP = Treatment Plant, AD = Administration, EL = Electrical, NT = Nutrient 
2 Project costs come from the District’s 2018 Asset Management Project, Phase 1 Report adjusted to 2022 dollars for any 
remaining project costs and actual costs for the years 2020 to 2022. 
3 Total project cost for this project is $12 million, but the District’s portion is shown in this table 
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Table ES-5 

Proposed Treatment Plant Master Plan Improvements 

Project 
No.1 

Estimated 
Construction 
Timeframe 

Project Description Project Cost2 

MP-1.1 2022-2029 Primary Treatment and Primary Sludge Pumping $57,225,000 

MP-1.2 
2022-2029 

Primary Sludge Straining and Primary Sludge/WAS 
Thickening 

$14,805,000 

MP-1.3 2022-2029 Anaerobic Digestion $57,540,000 

MP-1.4 2022-2029 Sidestream Phosphorus $14,385,000 

MP-1.5 2022-2029 Sidestream Nitrogen $7,770,000 

MP-1.6 2022-2029 Gas Upgrading $12,495,000 

MP-2 2022-2024 Realign RMP 345 KV Line $3,150,000 

MP-3 2022-2026 South Electrical Building $10,500,000 

MP-4a 2022-2025 Biosolids Disposal – Thermal Dryer $21,889,000 

MP-4b 2022-2025 Biosolids Disposal – In Vessel Composting $36,189,000 

MP-6 2022-2026 Tertiary Filtration $46,887,000 

MP-7 2022-2026 UV Disinfection $26,609,000 

MP-8 2022-2026 Outfall Upgrade $6,940,000 

MP-10 2021-2034 Secondary Clarifier Capacity Upgrades (for west facilities) $10,080,000 

MP-11 2036-2040 South WRF Facilities $193,515,000 

MP-12 2051-2055 Capacity Expansion to Buildout $117,495,000 

Total   $637,474,000 
1 Project identifiers are as follows: MP = Master Plan 
2 Project costs come from the District’s 2020 Master Plan adjusted to 2022 dollars for any remaining project costs and 
actual costs for the years 2020 to 2022. 

 
10-YEAR CAPITAL IMPROVEMENT PRIORITIES 

Based on the system improvements identified above, Table ES-6 lists improvement projects that are 
recommended within the next 10-years, the budget required to complete those projects, and the 
recommended timing of those projects.  
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Table ES-6 

10-Year Capital Facility Plan 

Project 
ID 

Project Description 
Project Total 

(2022 $s) 
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 10-yr Total 

Outside of 
10-Year Plan 

Collection System Capacity Improvements                           

LS-1 Boat Harbor Lift Station $65,415,000   $4,606,459 $2,968,000 $6,063,971 $20,819,632 $21,444,221 $14,725,032       $70,627,314   

CL-N1 
66-inch Parallel Westside 
Interceptor 

$36,472,651 $188,015 $710,351 $9,380,874 $17,761,749 $8,880,874           $36,921,863   

CL-N2 
78-inch Parallel Lakeside 
Interceptor 

$44,519,000 $230,160 $61,739 $1,956,500 $6,878,186 $18,892,083 $19,458,845         $47,477,512   

CL-R1 
Replace and Upsize 
Lehi/American Fork Outfall 

$24,448,000 $222,214 $112,785 $6,853,013 $8,813,504 $9,077,909           $25,079,426   

CL-N4 
Two Parallel 48-inch BHLS Force 
Mains 

$14,683,000     $1,468,300 $1,512,349 $3,115,439 $3,208,902 $3,305,169 $3,404,324     $16,014,483   

CL-R2 
Replace and Upsize 
Alpine/Highland Outfall (North 
Segment) 

$3,921,000       $403,863 $3,743,810           $4,147,673   

CL-R3 
Replace and Upsize 
Alpine/Highland Outfall (South 
Segment) 

$3,485,000             $392,240 $3,636,063     $4,028,303   

CL-R4 
Replace and Upsize East Lehi 
Collector 

$8,115,000                     $0 $8,115,000 

CL-R5 
Replace and Upsize Vineyard 
Collector 

$2,182,000                     $0 $2,182,000 

CL-R6 
Replace and Upsize Westside 
Interceptor 

$26,964,000                     $0 $26,964,000 

CL-R7 
Lakeside Interceptor 
Replacement 

$44,519,000                     $0 $44,519,000 

LS-3 
Dry Creek Lift Station Pumps 
Upsize 

$343,000           $374,805         $374,805   

Subtotal   $275,066,651 $640,389 $5,491,333 $22,626,687 $41,433,621 $64,529,747 $44,486,774 $18,422,441 $7,040,387 $0 $0 $204,671,380 $81,780,000 

Collection System Rehabilitation Improvements                          

IN-1 
CCTV Inspection and Level 2 MH 
Inspections 

$102,039 $18,892 $9,892 $73,256               $102,039   

SR-1 
Structural Rehab of 60-inch RCP  
(1-06-305-13) 

$5,729,000 $126,012 $7,362 $439,526 $5,310,783             $5,883,683   

SR-2 
Structural Rehab of 54-inch RCP  
(1-06-307-13) 

$7,744,000         $2,738,537 $2,820,693 $2,905,313       $8,464,543   

PR-1 
Potential Rehab of 60-inch RCP  
(1-06-XXX-13-7) 

$16,668,000 $3,430     $1,350,611 $5,049,798 $6,634,155 $6,833,179       $19,871,172   

PR-2 
Potential Rehab of 54-inch RCP  
(1-06-XXX-13-10) 

$2,275,000                 $271,647 $2,518,167 $2,789,814   

PR-3 
Potential Rehab of 24-inch and  
30-inch RCP (1-06-XXX-13-9) 

$6,091,000               $706,114 $6,545,675   $7,251,789   

PR-4 
Potential Rehab of 21-inch and  
24-inch RCP (1-06-XXX-13-10) 

$2,549,000                 $304,364 $2,821,454 $3,125,818   
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Project 
ID 

Project Description 
Project Total 

(2022 $s) 
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 10-yr Total 

Outside of 
10-Year Plan 

Subtotal   $41,158,039 $148,334 $17,253 $512,781 $6,661,394 $7,788,334 $9,454,847 $9,738,493 $706,114 $7,121,686 $5,339,620 $47,488,857 $0 

Treatment Plant Improvements                           

TP-1 
Influent PS Retrofit (Pump 
replacement, piping, controls) 

$3,520,000   $16,747 $1,519,437 $1,021,665 $1,052,315          $3,610,164   

TP-2 Blower Replacement $9,988,179 $5,661,447 $4,277,949 $48,783               $9,988,179   

TP-3/ 
NT-2 

Bioreactor Improvements/BNR 
Zone/Redox Controls 

$6,238,000           $681,643 $3,159,416 $3,254,198     $7,095,257   

TP-4/5 
East-Side and West-Side 
Clarifiers 

$4,838,923   $59,527 $3,156,169 $996,818 $872,714           $5,085,228   

TP-6 

Headworks/Grit System 
Upgrade (Interconnection, gates, 
LEL monitoring, controls, lift 
station) 

$528,000     $528,000               $528,000   

TP-7 Biosolids Disposal Facility $2,758,340       $1,420,545 $1,463,161           $2,883,707   

TP-8 
New Equipment for Dewatering 
Building 

$1,661,406 $1,631,730 $29,676                 $1,661,406   

TP-9 Land Acquisition - Composting $1,173,000   $1,138,835                 $1,138,835   

TP-10 Fleet - $222,188 $728,605 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $4,950,793   

AD-2 Replace CMMS System $512,937 $44,131 $38,806 $310,000 $40,000 $40,000 $40,000         $512,937   

AD-3 
SPCC Plan Compliance 
(Secondary containment) 

$14,791     $14,791               $14,791   

AD-4 
Headworks Odor Control 
Evaluation 

$95,638 $90,238 $5,401                 $95,638   

AD-5 Capital Facilities Plan $322,300 $109,100   $49,200     $164,000         $322,300   

AD-6 Plant Expansion Master Plan $513,206 $335,256 $177,950                 $513,206   

AD-7 Aerobic Digester Improvements $41,131 $41,131                   $41,131   

AD-8 Engineered Wetlands $6,250,000     $761 $1,287,500 $2,652,250 $2,731,818         $6,672,328   

AD-9 
Equipment Storage and Relocate 
Collection Shop 

$5,000,000               $1,159,274 $2,388,105 $2,459,748 $6,007,126   

EL-1 
Power Quality 
(Switchgear/Generator, PLC, and 
OIT) 

$3,921,481 $265,655 $894,599 $2,761,228               $3,921,481   

EL-2 
Plant Control System PLC 
Replacement 

$1,466,000     $1,466,000               $1,466,000   

MP-1.1 
Primary Treatment and Primary 
Sludge Pumping 

$57,225,000     $575,000 $2,917,475 $3,035,500 $15,632,826 $12,881,448 $9,950,919 $10,249,446 $10,556,930 $65,799,544   

MP-1.2 
Primary Sludge Straining and 
Primary Sludge/WAS Thickening 

$14,805,000     $375,000 $743,145 $785,331 $4,044,456 $3,332,632 $2,574,458 $2,651,692 $2,731,242 $17,237,956   

MP-1.3 Anaerobic Digestion $57,540,000     $500,000 $2,937,560 $3,052,209 $15,718,878 $12,952,355 $10,005,695 $10,305,865 $10,615,041 $66,087,604   

MP-1.4 Sidestream Phosphorus $14,385,000     $150,000 $733,103 $763,052 $3,929,719 $3,238,089 $2,501,424 $2,576,466 $2,653,760 $16,545,613   

MP-1.5 Sidestream Nitrogen $7,770,000     $150,000 $392,430 $412,160 $2,122,622 $1,749,041 $1,351,134 $1,391,668 $1,433,418 $9,002,472   

MP-1.6 Gas Upgrading $12,495,000     $150,000 $635,768 $662,797 $3,413,406 $2,812,647 $2,172,769 $2,237,953 $2,305,091 $14,390,430   
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Project 
ID 

Project Description 
Project Total 

(2022 $s) 
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 10-yr Total 

Outside of 
10-Year Plan 

MP-2 Realign RMP 345 KV Line $3,150,000     $100,000 $1,570,750 $1,670,918           $3,341,668   

MP-3 South Electrical Building $10,500,000     $100,000 $2,142,400 $4,455,780 $2,294,727 $2,363,569       $11,356,475   

MP-4a 
Biosolids Disposal - Thermal 
Dryer 

$21,889,000     $2,500,000 $3,994,134 $11,611,020 $7,175,610         $25,280,764   

MP-4b 
Biosolids Disposal - In Vessel 
Composting 

$36,189,000     $2,500,000 $13,879,868 $11,517,873 $11,863,409         $39,761,150   

MP-6 Tertiary Filtration $46,887,000   $75,000 $1,000,000 $4,718,636 $14,922,725 $15,370,407 $15,831,519       $51,918,288   

MP-7 UV Disinfection $26,609,000     $750,000 $2,663,477 $8,468,846 $8,722,912 $8,984,599       $29,589,834   

MP-8 Outfall Upgrade $6,940,000     $150,000 $2,797,480 $2,208,794 $2,275,058         $7,431,331   

MP-10 
Secondary Clarifier Capacity 
Upgrades (for west facilities) 

$10,080,000                     $0 $10,080,000 

MP-11 South WRF Facilities $193,515,000                     $0 $193,515,000 

MP-12 Capacity Expansion to Buildout $117,495,000                     $0 $117,495,000 

Subtotal   $686,317,332 $8,400,876 $7,443,094 $19,354,368 $45,392,753 $70,147,447 $96,681,491 $67,805,314 $33,469,871 $32,301,195 $33,255,231 $414,251,639 $321,090,000 

TOTAL   $1,002,542,022 $9,189,599 $12,951,681 $42,493,836 $93,487,768 $142,465,528 $150,623,112 $95,966,248 $41,216,372 $39,422,881 $38,594,851 $666,411,876 $402,870,000 

Note: Costs include 3% inflation per year 
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RECOMMENDATIONS 

Based on the analysis contained in this report, the following actions are recommended: 

• Adopt the Proposed Implementation Plan – The 10-year capital improvement plan 
summarized in Table ES-6 represents the best available assessment of District capital needs 
in the upcoming years. It is recommended that this plan be adopted for budgeting, staffing, 
rate making and impact fee calculation purposes. 

• Complete a Rate Study – Historic funding levels will not be adequate to address projected 
District needs over the next several years. It is recommended that the District complete a 
detailed rate study to explore options for funding the recommended projects. 

• Develop a Plan for Project Completion – It is recommended that the District identify a plan 
to manage and execute the needed projects, either through the acquisition of additional staff 
or securing assistance from a consultant. 

• Update this Capital Facility Plan Regularly – Because growth and development patterns 
may change from those used to assemble this report, it is recommended that the District’s 
Capital Facility Plan be updated on a regular basis. This should be at least once every 5 years 
and more often if necessitated by a major change in the District (e.g. major new regulatory 
requirement, annexation of a new area, etc.) 
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CHAPTER 1 

INTRODUCTION 

INTRODUCTION 

The Timpanogos Special Service District (TSSD or District) desires to develop an updated capital 
facilities plan. This is the first in a series of four expected reports that will comprise the financial 
planning documents for the District. The expected reports will be: 

• Capital Facilities Plan (CFP) – This plan will identify all known future capital 
improvements identified both in the District’s collection system and at the District’s 
wastewater facility. This plan will include an evaluation of the District’s existing wastewater 
collection system and its ability to convey wastewater from where it is generated to where 
it will be treated. It will also compile project information from other studies regarding 
needed improvements at the wastewater facility plan. 

• Impact Fee Facilities Plan (IFFP) – Based on the findings of the CFP, a smaller subset of 
improvements will be identified in an impact fee facilities plan (IFFP). This plan will identify 
demands placed upon District facilities by development occurring during the next 10 years 
and then evaluate how these demands will be met by the District. Based on this analysis, the 
IFFP will outline the portion of improvements which may be funded through impact fees.  

• Impact Fee Analysis (IFA) – Using the results of the IFFP, an Impact Fee Analysis (IFA) 
calculates the maximum impact fee that may be assessed to new development. The 
calculated impact fees will identify the historic costs of existing improvements with 
remaining capacity to serve growth and the projected costs of new infrastructure needed to 
provide capacity for growth.  

• Rate Study – With impact fees calculated and a capital facilities plan established, a rate 
study will be prepared to develop a comprehensive financial plan to implement the needed 
improvements while still meeting other District responsibilities. 

BACKGROUND AND NOTES REGARDING THE 2022 UPDATE 

The District has previously prepared capital facilities plan and impact fee documents as follows: 

• Capital Facilities Plan and Sewer Impact Fee Facilities Plan – Prepared by Bowen Collins 
& Associates in August of 2020. 

• Sewer Impact Fee Analysis – Prepared by Zions Public Finance, Inc. in August of 2020. 

Since the completion of the previous CFP and impact fee documents, several additional studies have 
been completed that provide additional insight into future capital needs in the system. This 
includes: 

• 2020 Master Plan (40 Years) – Prepared by Brown and Caldwell and Aqua Engineering in 
November 2021. 

• West Side Collection System Study – Alternatives Analysis – Prepared by Bowen Collins & 
Associates in October of 2020. 

The 2020 Master Plan resulted in additional recommended improvements at the District’s 
treatment plant. The West Side Collection System Study resulted in modifications to the strategy for 



CAPITAL FACILITIES PLAN 

 

 

BOWEN COLLINS & ASSOCIATES  

TIMPANOGOS SPECIAL SERVICE DISTRICT 1-2 

recommended improvements within the District’s collection system. The results and 
recommendations of these studies will be incorporated into the updated capital facilities plan. 

Additionally, two other changes will be made as part of this update:  

• Construction Inflation – Cost estimates contained in the 2020 Capital Facilities Plan were 
prepared based on observed construction costs in 2019. Since that time, there has been 
significant inflation observed both generally and specific to construction prices. This update 
will relook at expected costs and update costs to 2022 dollars. 

• COVID 19 Growth Adjustment – Right before the 2020 Impact Fee Facilities Plan was set 
to be published, shutdowns associated with the COVID 19 pandemic began. In reviewing the 
final document, concern was expressed that the effects of the pandemic could result in a 
significant slowdown in development activities. Correspondingly, final growth projections 
contained in the report were adjusted to reflect a potential short-term slowdown in 
projected growth. Two years later, the effects of COVID 19 on growth rates in the District 
are better understood. The plan will be updated to reflect observed growth over the last few 
years and revise short-term projections accordingly. 

Outside of the changes noted above, the foundational components of the CFP and IFFP remain 
unchanged. This means that: 

• The planning window for this document will not change, so 2019 is still considered “existing 
conditions” for this report. 

• Long-term growth projections were not reevaluated for this update. Thus, projections do 
not change for existing, 10-year, or buildout conditions. Only short-term projections 
associated with the previous COVID 19 adjustment will be revisited. 

• Since growth projections were not reevaluated, wastewater flow projections in the sewer 
models also remain unchanged.  

SCOPE OF SERVICES 

The general scope of this project involved a thorough analysis of the District’s sewer collection 
system and its ability to meet the present and future wastewater needs of its residents. As part of 
the Capital Facilities Plan, BC&A completed the following tasks (either as part of the original 2020 
report or the 2022 update): 

Task 1: Collected and review existing information as needed to develop the capital facilities 
plan based on the District’s existing facilities, known development, city master plans 
and the general service area for the District. 

Task 2: Updated population projections and estimated growth in sewer flow to evaluate 
future growth needs through build-out. This included future growth for each of the 
contributing agencies that flow through the District to the TSSD wastewater 
treatment plant. 

Task 3: Developed a hydraulic computer model of the District’s collection system to 
evaluate existing and projected future system deficiencies. This included calibrating 
the model using data from the District’s existing GIS database, flow meter data from 
the District, and treatment plant flow data. 

Task 4: Identified existing and future collection system capacity deficiencies. Then identified 
and evaluated alternative improvements for addressing the deficiencies. 
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Task 5: Based on review of treatment plant documents and guidance from District staff, 
developed and updated list of needed capital improvements at the District’s 
treatment facility. Specifically, this included incorporating recommendations from 
the District’s Asset Management Project, Phase 1. 

Task 6: Developed a comprehensive capital facilities plan and implementation plan 
incorporating all required improvements identified for the collection system.  

REPORT ASSUMPTIONS 

As a long-term planning document, this report is based on a number of assumptions relative to 
future growth patterns, service area expansion, and treatment regulations. Of special significance to 
the District are assumptions relative to rates of growth in individual cities and development 
densities. If any variables are significantly different than what has been assumed, the results of this 
report will need to be adjusted accordingly. Because of these uncertainties, this report and the 
associated recommendations should be updated approximately every five years. Updates may be 
required sooner if significant changes occur such as changes in development patterns or regulatory 
requirements. 
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CHAPTER 2 

FUTURE GROWTH AND FLOW PROJECTIONS 

INTRODUCTION 

There are several methods that can be used to estimate future sewer loading. This study developed 
flow projections using equivalent residential connections (ERCs). The methodology of this 
approach can be summarized as follows: 

1. Define the service area 

2. Work with member cities to project equivalent residential connections (including non-
residential growth) for their service areas based on existing and projected patterns of 
development 

3. Estimate the contribution of various wastewater flow components including domestic flow, 
infiltration, inflow, and other contributions of wastewater. 

4. Convert projections of growth to wastewater flows based on their historic contributions 

Each step of this process is summarized in the sections below. 

SERVICE AREA 

The future service area of the District generally includes the projected service areas (including 
areas of expected annexation) of the 10 member entities as identified in Figure 2-1.  The exceptions 
to this are portions of Eagle Mountain and Vineyard: 

• Eagle Mountain - Only the northeast corner of the City (generally known as The Ranches) 
will be served by TSSD. The remainder of the City (generally known as The City Center) will 
be served by its own treatment facility.  

• Vineyard – The majority of the city will be served by the District, but a small portion of the 
city south of 400 South will be served by Orem City’s treatment plant. 

GROWTH PROJECTIONS 

Each of the 10 member entities were contacted to obtain their most recent data regarding growth 
projections. Where it exists, the most useful form of growth projection data sought after was a full 
sewer master plan completed within the last five years. Equally valuable was a recent parcel GIS 
shapefile that had existing and future ERC data for the entire service area of the entity. Where these 
preferred forms of data were not available, the best available growth information was requested. As 
a double check of the data from each of the member entities, growth projection data from 
Mountainland Association of Governments (MAG) was also collected for each of the 10 member 
entities for comparison.  
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The following bullets summarize where this master plan’s growth projections came from for each 
entity: 

• Alpine – Projected growth is based on the city’s “2014 Sanitary Sewer System Master Plan, 
Impact Fee Facility Plan & Impact Fee Analysis” by Horrocks Engineers. This master plan 
provided projections of both magnitude and timing of future growth. After comparing this 
data to MAG data, it was noted that the projections ended abruptly in 2032. Thus, the 
buildout ERCs from the master plan and a logistic growth curve1 were used to smooth out 
the master plan data and provide extended projections to the buildout ERC number. 

• American Fork – Projected growth is based on the following three resources: The “2018 
Sanitary Sewer System Master Plan & Impact Fee Facility Plan” by Horrocks Engineers, the 
“Transit Oriented Development (TOD) Zone Ordinance No. 2018-11-52”, and a 2019 ERU 
parcel shapefile for the entire city. The 2018 Master Plan is the basis of projections in most 
of the City. However, after completion of that document, the City adopted the TOD Zone 
Ordinance increasing the density in one area of the City. The new zoning in this area will 
allow up to 6,500 ERCs in this area beyond what was originally planned for in the master 
plan.  

Using the new ordinance as a guide, the City provided a parcel shapefile identifying the new 
planning densities (including the increased TOD densities). The values provided by the City 
are based the maximum densities allowed in the TOD area by the ordinance. Based on the 
new estimate of buildout ERCs, BC&A updated the master plan projections using a logistic 
growth curve.  

• Cedar Hills – Projected growth is taken directly from the “2018 Water Rights Master Plan & 
40-Year Supply Plan” by Bowen Collins & Associates.  

• South Valley Sewer District – There is a contractual obligation between South Valley 
Sewer District (SVSD) and TSSD that allows for up to 4,500 ERCs from Draper to TSSD. 
However, historic development patterns in this area and MAG projections appear to 
indicate a trend toward much less development. Current MAG projections predict only 
about 1,100 ERCs through 2060 ( significantly less than the contractual limit).  

The explanation of this difference appears to be in the style of development currently 
occurring in the area. The area currently includes large sections of dedicated open space. If 
this type of development continues, projected growth will likely be limited to the values 
projected by MAG. However, it seems shortsighted to ignore the contractual obligation in 
the area.  

To reconcile this apparent conflict between the various projections, BC&A used historic 
growth rates and MAG projection data to project growth over the next few years but then 
used a logistic growth curve to allow projected growth in the area to move toward buildout 
(assumed to be 4,500 ERCs per the contractual agreement). This results in about 2,200 
ERCs by the year 2060. This is higher than projected by MAG, but still well shy of the 
potential buildout number per the contract. Using this approach will make sure that 

 

1 A Logistic Growth Curve is an S-shaped (sigmoidal) curve that can be used to model functions that increase gradually at first, more 
rapidly in the middle growth period, and slowly at the end, leveling off at a maximum value after some period of time. Logistic growth 
curves are useful for projecting populations as they can be adjusted to match historic growth trends but then level off as populations 
approach buildout. 
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capacity for the full potential flow from the area is accounted for in buildout projections, but 
is not represented too aggressively in short-term projections. 

• Eagle Mountain – Based on the “Sanitary Sewer Impact Fee Facilities Plan 2019 Draft 
Report” by JWO Engineers, only the north portion of the City’s service area discharges to 
TSSD’s collection system. The south service area has its own wastewater treatment plant. 
The data provided in the facilities plan indicated a buildout population of 54,000 for the 
north service area. The data did not provide a breakdown of ERCs for the city, so the 
buildout population was divided by household size then adjusted for additional commercial 
and institutional ERCs based on the current ratio of residential to commercial/institutional 
connections in the District. Since no data was provided in the facilities plan regarding the 
timing of growth,  MAG data and a logistic growth curve were used to project ERCs from 
current to buildout. 

• Highland – Highland initially provided BC&A with their “2007 Wastewater Collection 
System Master Plan” by Hansen Allen & Luce Engineers. In this master plan, the projected 
number of ERCs at buildout was estimated at 6,400. In comparing this data to MAG data, 
BC&A noted that projected growth rates from the MAG data suggested that buildout ERCs in 
Highland should be closer to 7,700. After discussing this discrepancy, Highland officials 
directed BC&A to use the higher MAG number for planning purposes. Correspondingly, 
future ERC projections were modified using a logistic growth curve and a buildout ERC 
value of 7,700. 

• Lehi – Projected growth is taken directly from the “2016 Water, Irrigation, and Sewer 
Master Plan” by Bowen Collins & Associates. Included in these projections is growth 
associated with Texas Instruments. Texas Instruments flows are expected to grow gradually 
until they reach their full contractual limit of 3.2 mgd by approximately 2025.  

• Pleasant Grove – Projected growth is based on data from the City’s 2019 Sewer Master 
Plan. This plan is still currently being produced by Horrocks Engineers. Thus, ERC 
projections were assembled based on draft buildout projections provided by Horrocks 
Engineers distributed over time using MAG projections and a logistic growth curve. 

• Saratoga Springs – Projected growth is based on the 2019 Sanitary Sewer Capital Facilities 
Plan, Impact Fee Facilities Plan, and Impact Fee Analysis, which currently being produced 
by Bowen Collins & Associates.  

• Vineyard – The city does not currently have a recent sanitary sewer master plan. It is also 
still in the process of developing a comprehensive general plan. As a result, no growth 
projection data is available from the City. For the purposes of this project, growth has been 
projected using the MAG buildout population projection of 35,000. When adjusted for 
commercial and institutional use, this equates to 14,000 ERCs.  Growth in ERCs has been 
projected use a logistic growth curve based on observed recent growth in the City and the 
buildout ERC number. It should be noted that the buildout population used was less than 
the full buildout population projected by MAG for Vineyard because a small portion of the 
service area discharges to Orem City’s collection and treatment system.  

Table 2-1 and Figure 2-2 identify ERC growth projections for the District service area.  
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Table 2-1 
ERC Projections for Timpanogos Special Service District 

Year Alpine 
American 

Fork 
Cedar 
Hills 

Eagle 
Mountain 

Highland Lehi 
Pleasant 

Grove 
Saratoga 
Springs 

South 
Valley 

Vineyard 
Texas 

Instruments 

Total  
(w/ Texas 

Instruments) 

Rate of 
Growth 

2019 2,957 12,726 2,715 4,507 4,918 18,588 12,951 8,385 720 1,594 9,806 79,867  

2024 3,354 16,308 2,898 6,226 5,748 21,457 14,886 15,235 843 3,463 15,063 105,481 5.7% 

2029 3,649 20,151 2,949 8,143 6,401 24,616 16,264 22,085 987 6,501 15,549 127,295 3.8% 

2035 3,883 24,697 2,970 10,395 6,944 28,436 17,067 28,973 1,182 10,459 15,549 150,555 2.8% 

2040 4,004 28,104 2,987 11,990 7,233 31,593 17,359 34,491 1,362 12,545 15,549 167,217 2.1% 

2045 4,079 30,967 3,005 13,215 7,417 34,142 17,492 39,956 1,558 13,479 15,549 180,859 1.6% 

2050 4,125 33,226 3,022 14,078 7,530 36,690 17,552 45,292 1,767 13,824 15,549 192,655 1.3% 

2055 4,152 34,921 3,040 14,649 7,598 38,899 17,579 50,278 1,984 13,942 15,549 202,591 1.0% 

2060 4,169 36,145 3,058 15,011 7,640 41,107 17,590 54,745 2,208 13,981 15,549 211,203 0.8% 

Buildout 4,193 38,797 3,100 15,570 7,700 52,229 17,600 73,000 4,500 14,000 15,549 246,238  
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Figure 2-2: ERC Projections
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Distribution of Growth 

To produce accurate model results, it is important to accurately represent the distribution of both 
existing development and future growth in each of the member entities. Some of the member cities 
connect to the District’s collection system at only one point in the system (Alpine, Cedar Hills, South 
Valley, Eagle Mountain, Saratoga Springs, and Vineyard). As for the other member entities, it is 
necessary to subdivide them into smaller drainage basins since they have multiple connection 
points to the District’s collection system.  

Division of entities into drainage basins has been done using collection system maps provided by 
each entity. Figure 2-3 shows the modeling drainage basins2. This figure has also been color coded 
to show the  potential for growth in each of the drainage basins. On the east side of the District’s 
service area, the drainage basins are largely already developed with the percentage of buildout in 
the range of 60-90%. The drainage basins that are closer to Utah Lake are generally less developed, 
with the percentage of buildout in the range of 0-40%. This means that the District’s greatest 
challenges in meeting future growth will generally come from areas to the west. 

 

 

2 Drainage basins are shown based on existing annexed areas for convenience. However, future planning accounts for all land within the 
District’s service area as shown on Figure 2-1, including expected annexations into the member cities. 
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COVID Growth Results 

The District’s 2020 IFFP was initially completed right as COVID was becoming a significant issue 
throughout the country and the world. To account for potential impacts associated with the 
pandemic, it was decided by the District that short-term projections in the IFFP should be adjusted 
to have a lower projected 2024 ERU number than the ERU number originally projected in the CFP.  

Two years later, we are now in a better position to look at how COVID actually affected growth in the 
District. Figure 2-4 compares the District’s historic growth from 2019 through September of 2021 to 
the ERU numbers that were documented in the District’s 2020 CFP (original growth projections) and 
IFFP (growth projections adjusted for expected impact of COVID). As can be seen in the figure, the 
District’s growth did initially trend toward slower growth, following the lower growth projection 
contained in the IFFP. However, since the middle of 2021, growth has sharply rebounded and is now 
back in line with the higher growth projection originally included in the CFP. Thus, as part of this 
update, the growth projections in the CFP will be left unchanged while the IFFP projections will be 
modified to remove the short-term slow down originally identified and match back up with the CFP 
projections. 
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WASTEWATER COMPONENTS 

Before projecting future growth in wastewater, one must first have an accurate understanding of 
wastewater flows. This includes an estimate of both the quantity and timing of existing and future 
flows. For most wastewater service providers, including TSSD, wastewater flow can be grouped into 
three major components: domestic wastewater, infiltration, and inflow. Each of these components 
are discussed in further detail in the following sections. 

Domestic Wastewater 

Domestic flow consists of the wastewater contributions of residential and nonresidential  customers. 
While domestic flow varies significantly throughout the day (as will be discussed in Chapter 4 – 
Hydraulic Modeling), it is relatively consistent from year to year and its growth can be closely tied to 
the growth of development in the District. Correspondingly, estimating domestic flows in the District 
is relatively straightforward. For this study, domestic flows have been estimated based on ERCs as 
defined previously.  

Infiltration 

The next component of wastewater flow that must be considered is infiltration. Infiltration is 
defined as water that enters into the sewer system which is not directly or indirectly related to 
either domestic wastewater or to a specific storm event. While the District and its member agencies 
try to keep their systems as water tight as possible, some amount of groundwater will make its way 
into the sewer system as infiltration. While magnitude may vary, this is true for both new and old 
pipes alike. Groundwater that enters the system over an extended period of time is considered 
infiltration. Temporary increases in the amount of water that enters the system after a storm 
because of an increase in ground water or direct connection to collection lines will be considered as 
inflow (see next section). 

Infiltration can be difficult to estimate because it can vary over time. Infiltration is generally a 
function of groundwater levels. Groundwater levels in the service area fluctuate depending on 
climate and season. Infiltration rates will correspondingly change seasonally and from year to year 
depending on climate. To account for these challenges, infiltration must be estimated by looking at 
long-term flow trends. 

Infiltration will be accounted for under two categories for this analysis: 

• Infiltration Directly Connected to Development – There is a portion of infiltration that is 
directly associated with growth and development. This includes infiltration at lateral 
connections and with the collection piping that must be installed to accommodate new 
growth in each individual neighborhood.  For new development, it is estimated that the 
contribution to infiltration from these sources will be 33.3 gpd/ERC. This is based on 
industry standards for leakage allowances in new sewer pipelines and manholes and the 
average density of infrastructure required to serve development in the District. This type of 
infiltration has been isolated for impact fee purposes. Only this type of infiltration will be 
included in the level of service for future development. 

• Additional Base Infiltration Associated with Existing Pipelines – In ideal situations and in 
a modern sewer system, the infiltration identified above would be the only type of 
infiltration seen by the District. However, due to the age of existing pipelines and other 
external factors, additional base infiltration occurs in many of the existing facilities owned by 
both the District and its entities. As a result, observed infiltration in the District is 49.3 
gpd/ERC, higher than would be predicted by the standard for new infrastructure. Factors 
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that can affect infiltration include pipe age, material, and number and condition of lateral 
connections. Age can contribute to infiltration in two ways. First, older pipes are more likely 
to be in poor condition. Cracks, separated joints, and other defects can contribute to 
increased infiltration. Second, older pipes do not have the benefit of improvements in 
construction techniques that have occurred over time. Gasketed pipe joints, rubber boots at 
manholes and laterals, and other improvements have contributed to reducing system 
infiltration over time. To account for these several issues, additional base infiltration must be 
included in the model. The value of base infiltration to be included in this study will be 
calibrated to existing flow based on observed long-term trends. No base infiltration will be 
included in the level of service for future development. 

Inflow 

Similar to infiltration, inflow is also the intrusion of unwanted water into the sewer system.  In the 
case of inflow, however, this water comes from rainfall and snowmelt instead of groundwater.  
Inflow may enter the sewer system through roof and foundation drains, yard and area drains, 
manhole covers, and illicit storm drain connections. In the case of the assorted roof and yard drains, 
discharge into the sanitary system is against District ordinances. However, illegal connections 
occasionally exist and can affect the performance of the sewer system. 

Inflow into a collection system can be highly variable and depends on the placement and 
construction of sewer collection systems as well as the type of storm events that occur. In addition, a 
long record of rainfall and flow monitoring data is needed to accurately predict how storm events 
may impact the District’s collection system or treatment plant. Thus, no inflow is specifically shown 
in the projections used in this report. Instead, inflow is accounted for in the collection system 
evaluation by reserving a portion of capacity in pipelines and in the treatment plant for inflow. In 
other words, a pipe will be identified as having inadequate capacity at projected flows less than the 
full flow capacity of the pipe. The District’s design criteria for pipe capacity includes a 25 percent 
capacity buffer for all pipelines. This buffer provides capacity for inflow, temporarily lost capacity 
through sediment deposition, and unusual flow events when sewer production may peak beyond 
typical values (e.g. Super Bowl, holidays, etc.).   

Calculated Wastewater Components 

Using estimates of historic ERCs, the domestic wastewater production and infiltration per ERC in 
each member entity were calculated based on the District’s historic wastewater meter records for 
each member entity. Table 2-2 shows the wastewater components broken down for each of the 
member entities and the District as a whole. Historic flow from District meters versus calibrated 
projections for each individual member entity can be seen in Appendix A. 
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Table 2-2 

Wastewater Components 

Member Entity 
Domestic 

(gpd/ERC) 

Infiltration Directly 
Connected to 
Development 

(gpd/ERC) 

Additional Base 
Infiltration, 2019 

(MGD) 

Alpine 175.0 33.3 0.00 

American Fork 198.0 33.3 0.20 

Cedar Hills 190.0 33.3 0.00 

Eagle Mountain 197.0 33.3 0.15 

Highland 224.0 33.3 0.10 

Lehi 229.3 33.3 0.55 

Pleasant Grove 198.0 33.3 0.10 

Saratoga Springs 190.0 33.3 0.00 

SVSD 140.0 33.3 0.02 

Vineyard 224.0 33.3 0.00 

TSSD 205.8 33.3 1.12 

From the figures in the appendix, it will be noted that many of the flow records show a significant 
drop in infiltration starting in the year 2012. This could be the result of many different issues, but at 
least one major contributor to the decline in infiltration was likely the enclosure of the Provo 
Reservoir Canal. The observed decline in infiltration coincides with  the large canal enclosure project 
of the canal. Before the canal was enclosed, it was estimated that close to 10% of the total flow 
coming into the canal was lost through seepage and percolation into the groundwater table. After 
the canal enclosure project, many of the member entities saw a drastic decline in groundwater levels 
and a corresponding decrease in infiltration into their wastewater collection systems.  

Based on the calibration with recent flow data, both domestic and infiltration flows have decreased 
since the District’s last capital facility plan. Domestic flow has decreased only a slight amount from 
224 gpd/ERC3 in the 2014 Capital Facilities Plan to 206 gpd/ERC now. Infiltration has seen a much 
larger decrease (likely the result of the PRC enclosure) from 6.32 mgd as estimated in the 2014 
Capital Facilities Plan to 3.45 mgd today. 

 

 

 

 

 

 

3 Domestic wastewater flow is estimated to be 90% of average indoor water use. Thus, in 2014 the average indoor water use was 248.9 
gpd/ERC with 224.0 gpd/ERC of this total (90%) ending up as wastewater flow. For current conditions, the updated average indoor water 
use is 228.67 gpd/ERC, with 205.8 gpd/ERC of this total as domestic wastewater flow. 
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WASTEWATER GROWTH PROJECTIONS 

With the contribution of each type of flow identified and growth in the District projected through the 
planning window. It is possible to project future wastewater flows in the District as follows: 

• Domestic Flow – The projected domestic flow in future years can be estimated as the 
number of ERCs in that year (see Table 2-1) times the average observed domestic flow per 
ERC (see Table 2-2). Flow associated with Texas Instruments is accounted for separately. 

• Infiltration – The projected infiltration flow in future years can be estimated as the number 
of ERCs in that year (see Table 2-1) times the average infiltration flow directly connected to 
development per ERC (see Table 2-2) plus the fixed amount of additional base infiltration for 
the District (see Table 2-2). 

Based on these projections, Table 2-3 and Figure 2-5 show the expected growth in wastewater flows 
in the District through buildout.   

Table 2-3 
Projected Growth in Wastewater (MGD) 

Year 

Domestic  
(w/o Texas 

Instruments) 

Texas 
Instruments 

Domestic  
(w/ Texas 

Instruments) 
Infiltration Total 

2019 14.42 2.02 16.43 3.45 19.89 

2024 18.60 3.10 21.70 4.13 25.84 

2029 22.99 3.20 26.19 4.84 31.03 

2035 27.78 3.20 30.98 5.62 36.59 

2040 31.21 3.20 34.41 6.17 40.58 

2045 34.01 3.20 37.21 6.62 43.84 

2050 36.44 3.20 39.64 7.02 46.66 

2055 38.49 3.20 41.69 7.35 49.03 

2060 40.26 3.20 43.46 7.64 51.09 

Buildout 47.47 3.20 50.67 8.80 59.47 

 
 



CAPITAL FACILITIES PLAN 

BOWEN COLLINS & ASSOCIATES       

TIMPANOGOS SPECIAL SERVICE DISTRICT          2-14 

 
Figure 2-5 Projected Growth in Wastewater (MGD)
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GROWTH PROJECTION SUMMARY 

Based on the information contained above, key information regarding the wastewater flow 
projections to be used in this report is summarized in Table 2-4. 

Table 2-4 

TSSD Service Area Growth Projection Summary 

Item 2019 
2019-2029 

Growth 
2029 Total 

2029-2060 
Growth 

2060 Total 

Total Equivalent 
Residential Units (ERUs) 

79,867  47,428 127,295  83,908 211,203  

     ERUs (Excluding Texas 
Instruments) 

70,060  41,685 111,745  83,908 195,653  

     Texas Instruments ERUs 9,807  5,743 15,550  - 15,550  

Domestic Wastewater 
Production (mgd) 

16.44 9.76 26.20 17.27 43.47 

Infiltration Directly 
Connected to Development, 
Maximum Month (mgd) 

2.33  1.39 3.72  2.79 6.52  

Additional Base Infiltration 
(mgd) 

1.12 0 1.12 0 1.12 

Average Day, Maximum 
Month Flow (mgd) 

19.89 11.15 31.04 20.06 51.10 

Peak Hour Flow1 (mgd) 41.90  24.24 66.13  45.96 112.10  

Flows per ERC 

Domestic Wastewater 
Production (gpd/ERC) 

205.8  205.8 205.8  205.8 205.8  

Additional Infiltration 
(gpd/ERC) 

49.3 33.3 43.3 33.3 39.0 

Average Day, Maximum 
Month Flow (gpd/ERC) 

255.1  239.1 249.1  239.1 244.8  

Peak Hour Flow (gpd/ERC) 563.8  547.8 557.8  547.8 553.5  

Average Indoor Water Use 
(gpd/ERC) 

228.7  228.7 228.7  228.7 228.7  

1 Represents cumulative peak flow as measured at the point of discharge. Observed peak flow will vary depending on location. 
Note that Texas Instruments peaking factor is 1.19. See Chapter 4. 

Included in the table is a summary of various design flows (and corresponding flow on a per ERC 
basis).  Of primary importance for future planning are the following: 

• Average Day, Maximum Month Flow – This value includes domestic wastewater production 
plus expected maximum infiltration. This design flow will be the basis for capacity evaluation 
of most components of the treatment plant.  

• Peak Hour Flow – While treatment facilities are generally designed based on maximum 
month average day flows, collection facilities must be capable of conveying instantaneous 
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peak flows. The value reported here represent 2.5 times the domestic average day plus 
infiltration. This is consistent with observed use patterns and meets State of Utah design 
criteria for interceptors and outfall sewers. The one exception to this is flow from Texas 
Instruments that is contractually limited to a peaking factor of 1.19. See Chapter 4 for 
additional information regarding peaking factors. 

• Average Indoor Water Use – While the values above will be used for the design of District 
facilities, these values are not easily translated into equivalency for non-residential 
development. For this purpose, average indoor water use per ERC has been calculated based 
on domestic wastewater production and an estimated indoor water consumption of 10 
percent. 

One thing that should be noted about the per ERC calculations included in this table is that the  
design flows per ERC associated with future growth is 239.1 gpd, notably lower than historic 
observed flows. This is true for  both average and peak flows. This is the result of lower infiltration 
due to improved construction methods and system maintenance.  
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CHAPTER 3 

EXISTING SYSTEM FEATURES 

INTRODUCTION 

As part of this Capital Facilities Plan, BC&A has assembled an inventory of existing infrastructure 
within the sewer collection system. The purpose of this chapter is to present a summary of the 
inventory of District’s existing sewer collection system that can be used as a reference for future 
studies.     

SERVICE AREA 

Timpanogos Special Service District first initiated service in 1979, treating wastewater from the 
cities of American Fork, Pleasant Grove, Lehi, and Alpine. Since that time, additional cities have 
been annexed into the District – Highland (1996), Cedar Hills (1996), Saratoga Springs (1999), part 
of Eagle Mountain (1999), part of the South Valley Sewer District service area (2005), and part of 
the Town of Vineyard (2006).  

TOPOGRAPHY 

The Timpanogos Special Services District existing service area is approximately 156 square miles 
and is bordered by the following: The Wasatch Mountain Range to the east, South Valley Sewer 
District to the north, Oquirrh Mountain Range to the west, and Utah Lake to the south (see Figure 2-
1, Chapter 2). 
 
The topography of the District generally slopes toward Utah Lake or the Jordan River with the 
District’s wastewater treatment plant located at the southeast side of the District. Much of the 
District’s wastewater collection system currently flows by gravity to the wastewater treatment 
plant, but the westside of the District must be lifted to the treatment plant. The District also has a 
small lift station at the crossing of Dry Creek. 

COLLECTION SYSTEM 

Major attributes of the various components of the collection system are summarized in the 
following sections and shown in Figure 3-1. 

Sewer Collection Pipes 

There are about 25 miles of sewer mains and over 320 manholes in the District’s Sewer System that 
are cataloged in the GIS database. Table 3-1 contains a summary of the sewer pipes for the District’s 
sewer collection system. As can be seen in the table, only 3.2% of the District’s collection system are 
small diameter pipes (15 inches or less).  
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Table 3-1 

Sewer Collection System Sizes and Lengths 

Diameter 
(in) 

Length 
(ft) 

Length 
(mi) 

Percentage 
(%) 

12 1,506 0.29 1.14 

15 2,438 0.46 1.85 

18 18,811 3.56 14.30 

21 5,360 1.02 4.07 

24 24,495 4.64 18.62 

30 13,660 2.59 10.38 

36 10,124 1.92 7.70 

42 17,554 3.32 13.34 

48 6,351 1.20 4.83 

54 10,444 1.98 7.94 

60 20,804 3.94 15.81 

Total 131,547 24.91 100.00 

            
Collection System Connectivity 

The District’s collection system has a few locations where multiple outlets may be possible from a 
single manhole.  For most cases, the District has a primary outlet direction with a potential overflow 
path for wastewater.  The overflow is typically only used for flushing lines and maintenance, but in 
some cases could serve as a potential diversion of flow.  Flow direction for pipes was identified by 
District personnel as part of the hydraulic model calibration (discussed in more detail in Chapter 4).  
Figure 3-1 shows the location of these manholes that have multiple outlet directions, which are 
labeled Lehi Diversion, American Fork Diversion, and Pleasant Grove Diversion.   
 
Lift Stations 

The majority of current wastewater flows in the District come from the north and east are able to 
flow by gravity to the treatment plant. The District operates two lift stations for flows that require 
pumping in order to reach the plant, which can be seen in Figure 3-1. Table 3-2 summarizes some of 
the characteristics of these two lift stations. 
 

Table 3-2 

TSSD Lift Stations 

Lift Station Approximate Address 
Existing Total 

Capacity (gpm) 
Existing Pumps 

1 – Dry Creek Dry Creek at SR-92 820 3 pumps 

2 – Boat Harbor 
6000 W 6400 N 
American Fork 

20,800 4 pumps 
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Metering Stations 

As multiple entities discharge into TSSD’s collection system for wastewater treatment, there are 
several metering stations scattered across the District’s collection system in order to determine 
appropriate billing proportions for each contributor. These meter locations, as well as some historic 
meter locations that have been abandoned, are shown in Figure 3-1. Several important points 
should be made in order to understand how the District’s meters flow:  

• The following entities are metered at individual locations where they are the single 
contributor of flow into the TSSD trunk lines at the meter locations: Alpine, SVSD, Eagle 
Mountain, and Vineyard. 

• Highland’s flows are measured at a single location, but flows from Alpine and SVSD, which 
are measured separately at higher elevations, are subtracted out from these meter readings 
for billing purposes.  

• Cedar Hills uses capacity in American Fork’s sewer collection system to convey their sewer 
flows to TSSD. Cedar Hills flow is metered at three locations before it enters American Fork. 
Once within American Fork, most of the flow end up at the American Fork III meter 
(approximately 80% of Cedar Hills total flow) with the remaining flow being conveyed to 
the original American Fork meter. 

• Pleasant Grove’s sewer flows are measured at two meter locations, one of which also 
contains flows from American Fork and Cedar Hills.  

• While there are two meters for Saratoga Springs flows, the eastern-most meter measures 
relatively low flows compared to the main Saratoga Springs meter on the western end of 
TSSD’s 54-inch trunk line. Hence, for modeling purposes, it was assumed that all of Saratoga 
Springs’ flows enter the TSSD system at the City’s main meter location1.  

• Lehi’s sewer flows are measured at two separate meter locations as well as at the Boat 
Harbor Lift Station meter location. Flow contributions from other entities that are upstream 
of Lehi are subtracted out of these meter readings for billing. 

• Wastewater flows from Texas Instruments were included in system modeling, but it is 
noted that they discharge into Lehi’s sewer system and are not metered separately.  

• American Fork’s sewer flows are measured at various locations, all of which contain flows 
that do not originate in American Fork. American Fork flows are measured at these 
locations by subtracting out flow contributions from other entities.  

TSSD WASTEWATER TREATMENT FACILITY 

The Timpanogos Wastewater Treatment Plant (WWTP) is located near the northeast corner of Utah 
Lake at a slightly higher elevation than the shoreline of the lake. The original treatment plant 
capacity was 7.6 million gallons per day (MGD), with several expansion projects in 1984, 1996, and 
2011, bringing the current treatment capacity to 30.0 MGD2. 

 

 
1 Two additional meters are planned for Saratoga Springs in the near future but are also very small and will be assumed to enter at the 
same location as all other Saratoga flows. 
2 Capacity reported based on peak month, average day flows. 
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CHAPTER 4 

HYDRAULIC MODELING 

INTRODUCTION 

A critical component in identifying areas in the District collection system where pipes have capacity 
deficiencies is the development of a hydraulic computer model. An extended period simulation 
(EPS) hydraulic model was developed using Innovyze’s InfoSWMM software using data collected by 
BC&A from the District and its member entities. The purpose of this chapter is to present a 
summary of the methodology used to develop this model.    

GEOMETRIC MODEL DATA 

There are two major types of data required to develop a hydraulic model of a sewer system: 
geometric data and flow data. Geometric data consists of information on the location and size of 
system facilities including pipes, manholes, and lift stations. It also includes the physical 
characteristics of the facilities including pipe roughness, invert elevations at manholes, pump 
settings in lift stations, and a description of any diversions present. This information is generally 
collected from system inventory data or through direct field measurement. The following sections 
describe how geometric data was assembled for use in the hydraulic model.  

Pipeline and Manhole Locations 

The District has spent considerable time assembling a GIS inventory of its existing sewer facilities. 
That database includes information on the location and size of manholes and pipelines in the 
District collection system. Based on direction from District personnel, pipeline and manhole data 
was taken directly from the GIS database for use in the model.  

Pipe Flow Coefficients 

Pipes throughout the hydraulic model were assigned a Manning’s flow coefficient of 0.013. This is 
approximately equal to the flow coefficient of concrete and clay pipe. While there are other 
materials in the system with lower published flow coefficients (e.g. PVC), collection pipes develop 
thin layers of bacteria and solids (a slime layer) over time that result in similar flow coefficients 
between pipes despite varying materials. 

Overflows/Diversions 

There are a few manholes that have two potential flow directions based on the available invert 
information provided by the District. In all cases, there is a primary flow direction where all flow is 
conveyed under dry weather conditions with a potential “overflow” direction primarily used for 
flushing lines and system maintenance, but also available for high flows during wet weather events. 
The location and primary flow direction of the manholes that have potential overflows are shown in 
Figure 4-1. These potential overflows were identified so that the hydraulic model would correctly 
simulate the proper flow path for wastewater through the collection system.  

• Lehi Diversion (TSSD) – At the Lehi Diversion location, the model was optimized for each 
scenario to divert flow such that the least amount of pipes had deficiencies downstream of 
this manhole. The optimized diversion for the Lehi Diversion at buildout involves directing 
63% of flow to the South with the remaining 37% directed to the East.  
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• American Fork Diversion (TSSD) – At the American Fork Diversion location, the expected 
approach for long-term planning purposes is to send 100% of the flow to the South. The 
pipe that flows East at the diversion was previously owned by the District but has recently 
been transferred to American Fork City. The District currently sends some flow through the 
American Fork pipeline in order to provide flow for flushing this large pipeline. While it is 
assumed that this practice will continue for the foreseeable future, the model conservatively 
assumes that all flow will eventually be sent through the District’s pipeline. This will make 
sure there is adequate capacity in the District pipeline without relying on the American Fork 
pipeline, providing American Fork with flexibility in how it operates its pipeline in the 
future. 

• Pleasant Grove Diversion (Pleasant Grove) – This diversion is not owned or controlled 
by the District. The diversion and both of the pipes that flow West and South from the 
diversion are owned by Pleasant Grove City. However, how this diversion is operated has a 
significant effect on the amount of discharge received into the District’s pipelines. Thus, it 
has been included for discussion here.  

At the Pleasant Grove Diversion location, the optimum diversion is to send about 70% of the 
flow to the South with the remaining 30% directed to the West. The District and Pleasant 
Grove City should work together to make sure that that the City operates the diversion 
consistent with these guidelines to avoid capacity issues in downstream District pipelines.  

• Bamberger Diversion (American Fork) – It should be noted that there is one more major 
diversion worth mentioning that is not seen on Figure 4-1. It is not shown on the figure 
because American Fork City owns the diversion and the pipes in the surrounding area. 
However, this diversion allows American Fork to direct a large portion of Cedar Hills flows 
to either the trunkline in 1100 East or the Lehi American Fork Outfall. It is recommended 
that American Fork generally send all of Cedar Hills’ flow into the system at 1100 East 
trunkline since both the District’s and American Fork’s conveyance systems are better 
suited for taking these flows in this direction. However, the model has been evaluated both 
ways to provide flexibility for future operations.  

Sediment and Debris 

Because of the transportable nature of grease and debris in a sewer collection system, it is not 
possible to identify the exact location and quantity of grease or debris accumulation in the system 
for any specific point in time. Similarly, the build-up and erosion rates of sediment in sanitary 
sewer systems are not always well understood. As a result, the detailed modeling of sediment, 
grease, and debris on a system wide basis is not possible because of continually changing 
conditions. Therefore, no sediment was included in the various runs of the hydraulic model. 
Instead, the design and evaluation criteria for the District collection system is based on “clean” 
pipes, with an allowance for capacity lost to the accumulation of sediment (see  
Chapter 5). 

It should be noted that the hydraulic modeling software used to simulate the operation of the 
District wastewater collection system does have the ability to set sediment depth in pipes. 
Therefore, if the District does collect detailed sediment data for a given section of pipe, the 
sediment may be added to the model and its effects evaluated. However, it should be emphasized 
that any sediment levels defined today will change in the future as flow conditions change.  
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FLOW DATA 

Once all required geometric data was collected and a physical model of the system was developed, 
flow data was obtained to model the system hydraulics. Three types of flow information are 
required for hydraulic modeling: domestic wastewater magnitude and distribution, domestic 
wastewater flow timing, and infiltration magnitude and distribution. Each of these flow 
characteristics is discussed below.  

Domestic Wastewater Magnitude & Distribution 

For existing conditions, domestic flows were distributed based on the drainage basins shown in 
Figure 2-3. The total magnitude of domestic wastewater was discussed in more detail in Chapter 2. 
The distribution of future domestic wastewater was distributed based on land use and undeveloped 
areas as described in Chapter 2.  
 
Figure 4-1 shows the manhole locations where the TSSD drainage basins flow into the TSSD 
collection system. These locations are where domestic and infiltration for each drainage basin are 
flowing into the District’s system. 

Domestic Wastewater Timing 

The pattern of fluctuating domestic water use is often referred to as a diurnal pattern. These 
patterns vary depending on the type of user. A typical demand pattern was identified for the 
District based on recent flow monitoring data. Domestic flow from residential and non-residential 
customers varies throughout the day. Peak flows are generated during the morning hours as 
residents prepare for the day (including showers for one portion of the population). There is a 
another peak in the early evening as residents return from work and clean up from the day 
(including showers for another portion of the population). Domestic sewer flows are generally 
lower throughout the remainder of the day and are just a trickle during the early morning hours 
when most residents are asleep. Commercial and non-residential users will have slightly different 
patterns, but their effect is incorporated into the overall pattern captured by the flow meters1. 
While the pattern will vary slightly between different flow meters, a typical diurnal pattern 
identified as part of flow monitoring was calculated and applied to the hydraulic modeling of 
domestic wastewater flows. Figure 4-2 and Table 4-1 show the diurnal pattern assumed for the 
District.  
 
It should be noted that the diurnal pattern shown here has been applied at each point of discharge 
within the system but should not be interpreted to be the resulting peak flow in each facility. Each 
facility within the District will have its own unique peaking factor as a result of two factors: 

• Travel Time - Within a large system like the District’s, there are significant differences in 
travel time from the point of discharge to a given facility. For example, the peak flow from 
discharge at point at the far edge of the District will arrive at the District’s treatment plant 
many hours later than the peak flow will arrive from a point of discharge immediately 
adjacent to the plant. Because these peaks do not occur at the same time, the observed 
peaking factor in any given facility will vary depending on the travel time of aggregate 
demands upstream and how peak flows arrive, but in all cases will be something less than 
the 2.5 identified in the diurnal curve. 

 
1 The notable exception to this is Texas Instruments. Texas Instruments has a contract to discharge up to 3.2 MGD of wastewater per day. 
However, the peak hour discharge for I/M must be limited to 3.8 MGD. This equates to a peaking factor of only 1.19, far less than the 
typical system peaking factor of 2.5. The peak discharge for Texas Instruments has been adjusted accordingly. 
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• Storage and Attenuation – As wastewater flows through a collection system, its peak flow 
will diminish slightly (even independent of travel time issues identified above). This is 
because of the effects of storage and attenuation in the collection system. While the District 
does not have any official “storage” facilities in its system, each pipeline and manhole has a 
small amount of storage that will slightly attenuate changes in flow. As the flow rate 
increases in a pipeline, it takes just a little extra volume to increase the depth of wastewater 
in the pipeline before it stabilizes at the new higher flow. Similarly, as flow rate decreases, 
there is a little extra volume that must be sent downstream to decrease the depth of 
wastewater in the pipeline before flow stabilizes. Although these volumes are very small, 
their cumulative effect is to dampen flow rate changes observed at the point of discharge. 
The further the flow has to travel, the greater the dampening effect. 

 
Both of these factors are accounted for in the District’s hydraulic model. The result is that each 
pipeline in the District will have a different observed peaking factor. In pipelines serving small 
areas at the edge of the District, the peaking factor will be close to 2.5. Nearer to the treatment plant 
(the facility with the greatest travel time and largest service area), the peaking factor in individual 
pipelines will be closer to 2.0. Combined flows from all parts of the District (as measured at the 
treatment plant) peak at less than 1.7. 
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Table 4-1 

Hydraulic Model Diurnal Pattern  

Hour 
Ratio of Average 

Day Flow 

1 0.80 

2 0.60 

3 0.40 

4 0.30 

5 0.20 

6 0.25 

7 0.30 

8 0.45 

9 0.64 

10 1.10 

11 1.70 

12 2.50 

13 2.00 

14 1.60 

15 1.40 

16 1.25 

17 1.10 

18 1.05 

19 1.15 

20 1.33 

21 1.09 

22 0.97 

23 0.90 

24 0.92 
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Infiltration Magnitude & Distribution 

As discussed in Chapter 2, infiltration may vary on a seasonal basis but does not generally vary on a 
daily basis. Thus, it has been assumed that infiltration remains constant throughout the day in the 
collection system model. The total magnitude of infiltration was discussed in detail in Chapter 2. 
Existing infiltration was distributed by entity as identified in Chapter 2. Within each entity, 
infiltration was distributed uniformly to manholes. Typically, infiltration is a function of pipe 
length, size, and depth but can be approximately represented by manhole distribution well. As flow 
monitoring is conducted within individual entities, it may be possible to further refine infiltration 
distribution in the future. Growth of infiltration within the District was added to the future 
hydraulic model simulations at a rate of 33 gpd per new connection.  

Inflow  

For this study, inflow has not been modeled directly because of the wide variability in storm events 
and inflow response possible in the District. For design purposes, the District has included a 
capacity allowance in its design criteria to account for inflow into its collection system.  

MODEL RESULTS 

The results of the model are discussed in detail in Chapter 5.  
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CHAPTER 5 

COLLECTION SYSTEM EVALUATION 

With the development and calibration of a hydraulic sewer model, it is possible to simulate sewer 
system operating conditions for both present and future conditions. The purpose of this chapter is 
to evaluate hydraulic performance of the collection system and identify potential hydraulic 
deficiencies. 

EVALUATION CRITERIA 

In defining what constitutes a hydraulic deficiency, it is important to consider the assumptions 
made in estimating sewer flows in the model. As described in Chapters 3 and 4, the sewer flow 
included in the model is composed of two parts: domestic sewer flow and infiltration. These inputs 
are based on available historic data. Based on the nature of this data, the hydraulic criteria used for 
evaluating hydraulic performance must take the following issues into account: 

• Dry Weather vs. Wet Weather Flows – As noted above, the sewer flows modeled in the 
system include only domestic flows and infiltration. For reasons enumerated previously, 
inflow is not included. This means that model results are essentially for dry weather 
conditions. In wet weather, inflow will be added to the system and must be accounted for.  
The criteria established for identifying deficiencies should leave some unused capacity 
available for inflow during wet weather events. 

• Flow Variability – Because these estimates are based on average values and a limited data 
set, actual flows will fluctuate and may be greater or lower than the model estimates.  For 
example, infiltration during extremely wet years could be more than estimated in the model 
(e.g. 1983 was a statewide historically wet year that led to high infiltration and flooding in 
many areas). Similarly, certain events can result in greater than average peaking events in 
the system than might be seen typically (e.g. Super Bowl, holidays, etc.). The criteria 
established for identifying deficiencies should be sufficiently conservative to account for 
occasional flows higher than those estimated in the model. 

• Temporarily Impaired Capacity – While the District has an aggressive program to keep its 
collection system clean and functioning properly, there will always be some sections of pipe 
where capacity is temporarily reduced as a function of sediment or grease accumulation 
between cleaning activities. This is true for all pipes in the system, independent of age or 
material. The criteria established for identifying deficiencies must account for temporary 
reductions in capacity associated with these issues. 

With these issues in mind, the following criteria have been established to identify capacity 
deficiencies in the system: 
 
Pipelines 

The evaluation criterion for pipelines is the following:  

• Pipeline Capacity (all sizes) – Peak flow in the pipe must be less than 75 percent of the full 
flow pipe capacity.   

As reflected in the criterion, all pipelines must include a portion of the pipeline that is reserved for 
inflow, unaccounted for fluctuations in typical dry weather flow, and/or sediment and grease 
accumulation. 
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It should be noted that there are occasionally situations in which a relatively short section of pipe is 
installed at flat slope compared to the pipes around it. In this case, a strict review of the flat section 
of pipe’s capacity against existing or projected flows may identify it as hydraulically deficient. 
However, it may not actually cause any problems in the field because the overall slope of the larger 
reach of pipeline has adequate capacity and the flat section of pipeline is not long enough to 
appreciably restrict the flow. In this situation, the flat section of pipeline will only be considered 

deficient if the maximum depth of flow at its upstream end exceeds 65 percent
1
 of pipeline depth. 

Lift Stations 

The District has two existing lift stations in its collection system. Evaluation criteria for these and all 
future lift stations are as follows: 

• Lift Station Capacity – Based on industry standards and good design practice, it is 
recommended that peak daily flow into a lift station not exceed 85 percent of the lift 
station’s hydraulic pumping capacity. Allowing for a modest amount of capacity above 
projected flows accounts for inflow, unaccounted for fluctuations in typical dry weather 
flow, and mechanical wear at each lift station.  The allowance for these factors is smaller at 
lift stations than for pipelines because of the presence of storage at lift station wet wells 
that allows for some accommodation of short-term fluctuations in flow. 

• Wet Well Capacity – The minimum wet well volume for lift stations should be large 
enough to prevent excessive cycling of lift station pumps.  Based on manufacturer 
recommendations for pump operation, the maximum number of cycles per hour should be 
six or less.  Exceeding this value will significantly shorten the lifespan of the lift station 
pumps.   

Force Mains 

Evaluation criteria for existing and future force mains are as follows: 

• Average Velocity – Per State of Utah standards, a velocity of not less than 2 feet per second 
shall be maintained at the average design flow, to avoid septic sewage and resulting odors. 
Where the system will take some time to grow into the force main design flow, the system 
should be designed such that the force main can be run at a minimum flushing velocity of 3 
feet per second.  

• Maximum Velocity – Peak velocity through the force main should not exceed 7 feet per 
second.    

LOCATION OF TSSD WASTEWATER TREATMENT ALTERNATIVES 

The District originally had a question about additional treatment locations to supplement the 
existing treatment facility. BC&A performed an alternatives analysis as part of the 2020 capital 
facilities plan to determine how the collection system would perform for three different scenarios 
based on the location of future treatment capacity. The treatment master plan looked at this more 
closely and because of the uncertainties associated with the other treatment facility alternatives,  
maintaining all treatment capacity at the existing American Fork treatment plant location has been 
recommended as the basis for development of this capital facilities plan. Thus, the collection system 
analysis and improvements documented in the remainder of this study reflect this approach. 

 
1 Approximate depth of flow in a pipeline with flow at 75% of full flow capacity. 
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EXISTING SYSTEM ANALYSIS 

Figure 5-1 displays the hydraulic performance of the sewer system under existing (2019) peak 
hour flow conditions. Pipes in the figure are color coded to show the ratio of peak flow in the pipe 
to the pipe’s full flow capacity. As can be seen in the figure, the existing collection system performs 
very well under current conditions. Based on the design flows defined previously and the level of 
service discussed above, there does not appear to be any pipes with existing capacity deficiencies 
(e.g. pipes that do not meet the defined level of service for flow capacity under existing conditions).  

FUTURE SYSTEM ANALYSIS 

Figures 5-2 through 5-4 show the hydraulic performance as calculated in the hydraulic model for 
sewer flows as projected through full buildout conditions if no improvements are made to the 
existing system. While the majority of the system under buildout conditions has adequate capacity, 
some significant future capacity needs can be observed in the model results. These deficiencies 
follow the main trunk lines all the way to the District’s wastewater treatment plant. Figures 5-2 
through 5-4 help identify how soon some of the future capacity needs are projected to occur. 

Short-Term Growth (10-year Planning Window) 

As shown in Figure 5-2, projected capacity needs in the next 10 years are identified for three areas 
of the system: 

• Westside Interceptor – Contributions of wastewater from the rapidly growing areas of 
Saratoga Springs, Eagle Mountain, and Lehi 1 result in additional needed capacity in the 54-
inch Westside Interceptor along 7350 North2 from Saratoga Road to 8000 West.  

• Lakeside Interceptor – This same growth results in additional needed capacity 
downstream in the 60-inch Lakeside Interceptor from 8000 West all the way to the 
District’s treatment plant.  

• Alpine/Highland Outfall – Projected growth in Alpine, Highland, and SVSD result in 
additional needed capacity in  the Alpine/Highland Outfall from just south of Timpanogos 
Highway to 10400 North. The need for capacity is primarily limited to the 18-inch 
segments of this outfall.  Although, not as great as needed capacity associated with growth 
to the west, these pipeline segments do not meet the District’s pipeline capacity criterion. 

• Lehi/American Fork Outfall – Growth in Lehi, American Fork and other communities to 
the east results in additional needed capacity in the 42-inch portion of the Lehi/American 
Fork Outfall. Some of this outfall was upsized to 48-inch several years ago. Those larger 
segments of pipe appears to have enough capacity for projected growth. However, the 
remaining sections of 42-inch pipe are undersized.   

The District will need to begin (or has already begun) design and construction of several 
improvement projects to address these needs for capacity within the 10-year planning window. 

Long-Term Growth (Beyond 10-year Growth) 

As shown in the Figures 5-3 and 5-4, growth beyond the 10-year window results in the need for 
capacity expanding in both magnitude and extent in the following areas:  

• East Lehi Collector – Continued growth in Lehi will eventually exceed the combined 
capacity of the 24-inch and 30-inch outfalls below the Lehi Diversion. For simplicity, the 

 
2 Description given based on Utah County coordinate system 
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model results shown in Figures 5-2 and 5-4 limit the flow diverted to the south to avoid 
showing any problems in the 30-inch pipeline. Correspondingly, the full need for capacity 
to meet growth in this area is currently shown in the 24-inch East Lehi Collector from 8000 
West to 7200 West. However, the settings of the diversion could be altered to show in the 
need for capacity in the 30-inch pipeline to the south. Either way, the District will need to 
add capacity in at least one of these outfalls to meet projected growth. 
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CHAPTER 6 

SYSTEM IMPROVEMENTS 

The hydraulic model results were used to evaluate various alternatives to eliminate projected 
future needs for capacity in the sewer system under existing and build-out conditions. This chapter 
identifies all required system improvements to solve capacity needs as the District approaches 
build-out. Prioritization, phasing, and other issues relative to project timing will be addressed as 
part of the implementation plan for the improvements as a later chapter of this report. 

COLLECTION SYSTEM CAPACITY IMPROVEMENTS 

System improvements required to add needed capacity and improve system operation as identified 
in the hydraulic model are shown in Figure 6-1. They include new trunk lines (typically constructed 
parallel to existing collection lines), and lines that will require replacement and upsizing. Additional 
information for development of recommended improvements in this update have been taken from 
analysis contained in the District’s recent West Side Collection System Study (BC&A, October 2020). 
Detailed collection system capacity improvement worksheets are shown in Appendix B. Summaries 
of the major purposes of each project are included below. 

New Trunk Lines 

 CL-N1: 66-inch Parallel Westside Interceptor – A parallel 66-inch line from the west will be 
required to meet level of service requirements given the tremendous growth that is anticipated 
in Saratoga Springs, Eagle Mountain, and the Lehi 1 drainage basin (west side of Lehi) in the 
coming years. As of the writing of this report, design had begun on this project with expected 
construction in 2022.  

 CL-N2: 78-inch Parallel Lakeside Interceptor – A new 78-inch line will be required between 
the existing 54-inch Westside Interceptor and the proposed Boat Harbor Lift Station to alleviate 
projected future strain on the existing 60-inch Lakeside Interceptor near Utah Lake. It is 
expected that design on this project will begin in 2023. It will be noted that the size of this 
pipeline has increased from the 2019 Capital Facilities Plan. This is the result of additional 
survey and analysis contained in the West Side Collection System Study. As part of that report, it 
was determined that rerouting some of the flow from what was originally conceived in the 2019 
Plan could more effectively address future needs. This resulted in an increase in the size of this 
pipeline but a corresponding decrease in other projects (e.g. CL-R1).     

 CL-N4: Boat Harbor Lift Station Force Main – New parallel 48-inch force mains will be 
required to send wastewater from the proposed Boat Harbor Lift Station to the existing 
treatment plant. It is expected that design on this project will begin in 2023. 

Replacement Trunk Lines 

 CL-R1: Replace and Upsize Lehi/American Fork Outfall – The existing 42-inch 
Lehi/American Fork Outfall that brings flow to the treatment plant from the northwest will 
need to be replaced and upsized to meet future demands. This pipeline is recommended for 
replacement instead of installing a parallel pipeline because it has significant condition 
problems as identified in the District’s asset management plan. Projected long-term flows along 
this reach will be increasing. As a result, it is recommended that this pipeline be replaced as a 
54-inch. As of the writing of this report, design had begun on this project with expected 
construction in 2023. However, challenges associated with property and easement acquisition 
may result in some variability in the actual start time of the project. It will be noted that the size 
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of this pipeline has decreased from the 2019 Capital Facilities Plan. This is the result of routing 
more flow to the Boat Harbor Lift Station as part of the West Side Collection System Study.   
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 CL-R2: Replace and Upsize Alpine/Highland Outfall (North Segment) – The existing 18-inch 
Alpine/Highland Outfall that conveys flow from Alpine and the Dry Creek Lift Station to the 
south will require upsizing to a 24-inch pipe. 

 CL-R3: Replace and Upsize Alpine/Highland Outfall (South Segment) – The 24-inch line 
and 21-inch line immediately upstream of the Highland Meter will require upsizing to at least a 
30-inch pipe and 24-inch pipe, respectively, because of the relatively mild slope of this line to 
the west.  

 CL-R4: Replace and Upsize East Lehi Collector – The existing 24-inch East Lehi Collector 
from the Lehi Diversion along 8020 North will need to be upsized to a 36-inch pipe to avoid 
surcharging and meet level of service requirements. This project needs to include a new 
diversion structure at the Lehi Diversion. 

 CL-R5: Replace and Upsize Vineyard Collector – The existing 30-inch Vineyard Collector will 
need to be upsized to at least a 36-inch pipe. 

 CL-R6: Replace and Upsize Westside Interceptor – Even with the installation of a new 
parallel 72-inch pipeline (see Project CL-N1), the existing 54-inch Westside Collector will 
eventually need to be replaced and upsized to a 72-inch pipe to accommodate the tremendous 
growth that is anticipated in Saratoga Springs, Eagle Mountain, and the west side of Lehi in the 
coming years. District personnel have requested that this project be under construction before 
the total flow in this reach reaches 75% of the flow capacity of the CL-N1 pipeline. This will 
allow all flow to be carried in the CL-N1 pipeline without having to bypass pump during 
replacement of the 54-inch pipeline. Based on current growth projections, the needed year of 
construction for this project based on this criterion is 2035.   

CL-R7: Lakeside Interceptor Replacement – Even with the installation of a new parallel 78-
inch pipeline (see Project CL-N2), the existing 60-inch Lakeside Interceptor will eventually need 
to be replaced and upsized to a 78-inch pipe to accommodate the tremendous growth that is 
anticipated in Saratoga Springs, Eagle Mountain, and the west side of Lehi in the coming years. 

Additional Lift Station Capacity 

 LS-1: Boat Harbor Lift Station – The District expects it will need to relocate the existing Boat 
Harbor Lift Station due to adjacent development concerns and significant increases in projected 
flow coming to the lift station. When the lift station is relocated, it should be designed with 
sufficient capacity to match the parallel 78-inch pipelines it will service. Estimated combined 
peak flows of these pipeline is up to 55,600 gpm (80 MGD). The projected flow needs to be less 
than 85 percent of the lift station capacity, so the recommended lift station design capacity 
could be up to 65,400 gpm (94.1 MGD). The existing capacity of the Boat Harbor Lift Station is 
20,800 gpm (30 MGD). 

 LS-3: Dry Creek Lift Station – The existing capacity of the Dry Creek Lift Station is 820 gpm 
(1.18 MGD), but the lift station is expected to receive a long-term planning instantaneous peak 
flow of 1,640 gpm (2.36 MGD). This peak flow includes flow from SVSD, the Highland 5 drainage 
area, and 597 ERUs from the DR Horton development on the Micron property. Recommended 
capacity of the upsized pumps in the Dry Creek Lift Station is 1,930 gpm (2.78 MGD), which 
keeps projected flow at less than 85 percent of the lift station capacity. Previous proposed 
improvements to the Dry Creek Lift Station estimated a design capacity that included flows 
from the Micron development. However, based on discussions with the District, the Micron 
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development is not currently planning on sending any flows to the Dry Creek Lift Station other 
than the 597 ERUs from the DR Horton development.  

Project Costs 

Recommended projects are summarized in Table 6-1. Included in the table are the required size of 
each project and estimated project costs. 

• Sizes in the table are based on estimated pipe slopes (per inverts in the model and/or 
existing surface topography) and projected capacity needs at build-out. Once design of 
sewer mains commences, the actual size of pipe should be revisited based on surveyed field 
conditions, needed phasing, updated flow data including observed peaking factors, etc.  

• Project costs are based on average unit costs for projects of a similar nature. Costs include 
consideration of all components of the sanitary sewer system including pipelines, manholes, 
and surface restoration as appropriate. Costs also include 15 percent of the estimated total 
construction price for engineering, legal, and administrative services. Detailed preliminary 
cost estimates for each project in Table 6-1 can be found in Appendix C of this report. 

• Projects LS-2 and CL-N3 from the previous Capital Facilities Plan have been deleted due to 
the improvements of LS-1. 

 



CAPITAL FACILITIES PLAN 

BOWEN COLLINS & ASSOCIATES      

TIMPANOGOS SPECIAL SERVICES DISTRICT             6-6 

Table 6-1 

Proposed Collection System Capacity Improvements 

Project 
No.1 

Estimated 
Size 

(inches) 

Design 
Capacity 

Estimated 
Construction 
Timeframe 

Project Description Project Cost5 

LS-1 - 65,400 GPM 2024-2026 Boat Harbor Lift Station $65,415,000 

CL-N13 66 30.8 MGD 2022-2023 66-inch Parallel Westside Interceptor $36,472,651 

CL-N23 78 53.3 MGD 2023-2025 78-inch Parallel Lakeside Interceptor $44,519,000 

CL-N4 48 83.0 MGD 2022-2027 Two Parallel 48-inch BHLS Force Mains $14,683,000 

CL-R1 54 38.0 MGD 2022-2024 Replace and Upsize Lehi/American Fork Outfall $24,448,000 

CL-R2 24 7.4 MGD 2023-2024 
Replace and Upsize Alpine/Highland Outfall  

(North Segment) 
$3,921,000 

CL-R3 30 + 24 11.1 MGD 2026-2027 
Replace and Upsize Alpine/Highland Outfall  

(South Segment) 
$3,485,000 

CL-R42 36 9.8 MGD 2040 Replace and Upsize East Lehi Collector $8,115,000 

CL-R5 36 11.1 MGD 2050 Replace and Upsize Vineyard Collector $2,182,000 

CL-R6 72 51.9 MGD4 2035 Replace and Upsize Westside Interceptor $26,964,000 

CL-R7 78 53.3 MGD 2040 Lakeside Interceptor Replacement $44,519,000 

LS-3 - 1,930 GPM 2025 Dry Creek Lift Station Pumps Upsize $343,000 

Total     $275,066,651 

1 Project identifiers are as follows: LS = Lift Station, CL = Collection Line, N = New, R = Replacement 
2 Project includes a new diversion structure at the Lehi Diversion 
3 Project includes cost of obtaining a permanent sewer easement 
4 This is the full flow design capacity needed for this pipeline, but a 72-inch pipeline at the existing slope will not meet this design capacity. 
5 Project cost includes remaining project costs in 2022 dollars and any actual costs spent on that project in the years 2020 to 2022.  
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COLLECTION SYSTEM REHABILITATION IMPROVEMENTS 

Based on the recommendations contained in the District’s 2018 Asset Management Project, Phase 1 
Report, BC&A developed a list of proposed rehabilitation projects for the District’s collection 
system. These are summarized in Table 6-2. Figure 6-2 shows the location of these rehabilitation 
projects in the District’s service area. See the District’s 2018 Asset Management Project for further 
details on the projects.  
 

Table 6-2 

Proposed Collection System Rehabilitation Improvements 

Project 
No.1 

Estimated 
Construction 
Timeframe 

Project Description Project Cost2  

IN-13 
Completed in 

2022 
CCTV Inspection and Level 2 MH Inspections $102,039 

SR-1 2020-2023 Structural Rehab of 60-inch RCP (1-06-305-13) $5,729,000 

SR-2 2024-2026 Structural Rehab of 54-inch RCP (1-06-307-13) $7,744,000 

PR-1 2023-2026 Potential Rehab of 60-inch RCP (1-06-404-13-7) $16,668,000 

PR-2 2028-2029 Potential Rehab of 54-inch RCP (1-06-XXX-13-10) $2,275,000 

PR-3 2027-2028 
Potential Rehab of 24-inch and 30-inch RCP  
(1-06-XXX-13-9) 

$6,091,000 

PR-4 2028-2029 
Potential Rehab of 21-inch and 24-inch RCP  
(1-06-XXX-13-10) 

$2,549,000 

Total   $41,158,039 

1 Project identifiers are as follows: IN = Inspection, SR = Structural Rehabilitation, PR = Potential Rehabilitation  
2 Project costs come from the District’s 2018 Asset Management Project, Phase 1 Report adjusted to 2022 dollars for any 
remaining project costs and actual costs for the years 2020 to 2022. 
3 This project has been completed since the previous CFP and this cost was the actual cost spent on this project.  

 
It should be noted that there are a few collection system projects that were identified in the 2018 
Asset Management Project but are not included in Table 6-2 and Figure 6-2. The excluded projects 
are pipelines that have already been identified for replacement as part of the capacity related 
projects identified in Table 6-1. One example of this is Project CL-R1. In this case, the 42-inch 
Lehi/American Fork Outfall will be replaced at a larger size for capacity reasons and 
correspondingly can be dropped from the rehabilitation list1.  
 
 

 
1 For impact fee purposes, where existing pipes are being replaced with new pipes, the portion of capacity being used in the new pipes by 
existing users will be paid for completely by existing users. 
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TREATMENT PLANT IMPROVEMENTS 

Based on the recommendations contained in the District’s 2018 Asset Management Project, Phase 1 
Report and the District’s 2020 Master Plan, BC&A developed a list of proposed improvements to the 
existing District wastewater treatment plant, which can be seen in Table 6-3 and Table 6-4. See the 
District’s 2018 Asset Management Project, Phase 1 Report and the District’s 2020 Master Plan for 
further details on the projects. Projects AD-1 and NT-1 from the previous Capital Facilities Plan will 
be accomplished by other projects. 
 

Table 6-3 

Treatment Plant Asset Management Improvements 

Project 
No.1 

Estimated 
Construction 
Timeframe 

Project Description Project Cost2 

TP-1 2021-2024 
Influent PS Retrofit (Pump replacement, piping, 
controls) 

$3,520,000 

TP-2 
Completed in 

2022 
Blower Replacement $9,988,179 

TP-3/NT-
2 

2025-2027 
Bioreactor Improvements/BNR Zone/Redox 
Controls 

$6,238,000 

TP-4/5 2021-2024 
East-Side and West-Side Clarifiers (Gates, actuators, 
coatings, walkways/internals, scum, isolation) 

$4,838,923 

TP-6 2021-2023 
Headworks/Grit System Upgrade (Interconnection, 
gates, LEL monitoring, controls, lift station) 

$528,000 

TP-7 2023-2024 Biosolids Disposal Facility $2,758,340 

TP-8 
Completed in 

2022 
New Equipment for Dewatering Building $1,661,406 

TP-9 2021 Land Acquisition - Composting $1,173,000 
TP-10 2020-2029 Fleet - 
AD-2 2020-2025 Replace CMMS System $512,937 

AD-3 
Completed in 

2022 
SPCC Plan Compliance (Secondary containment) $14,791 

AD-4 
Completed in 

2021 
Headworks Odor Control Evaluation $95,638 

AD-5 2020-2025 Capital Facilities Plan $322,300 
AD-6 2020-2021 Plant Expansion Master Plan $513,206 

AD-7 
Completed in 

2020 
Aerobic Digester Improvements $41,131 

AD-83 2021-2023 Engineered Wetlands $6,250,000 
AD-9 2028-2030 Equipment Storage and Relocate Collection Shop $5,000,000 

EL-1 
Completed in 

2022 
Power Quality (Switchgear/Generator, PLC, and 
OIT) 

$3,921,481 

EL-2 2022 Plant Control System PLC Replacement $1,466,000 
Total   $48,843,332 

1 Project identifiers are as follows: TP = Treatment Plant, AD = Administration, EL = Electrical, NT = Nutrient 
2 Project costs come from the District’s 2018 Asset Management Project, Phase 1 Report adjusted to 2022 dollars for any 
remaining project costs and actual costs for the years 2020 to 2022. 
3 Total project cost for this project is $12 million, but the District’s portion is shown in this table 
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Table 6-4 

Treatment Plant Master Plan Improvements 

Project 
No.1 

Estimated 
Construction 
Timeframe 

Project Description Project Cost2 

MP-1.1 2022-2029 Primary Treatment and Primary Sludge Pumping $57,225,000 

MP-1.2 
2022-2029 

Primary Sludge Straining and Primary Sludge/WAS 
Thickening 

$14,805,000 

MP-1.3 2022-2029 Anaerobic Digestion $57,540,000 

MP-1.4 2022-2029 Sidestream Phosphorus $14,385,000 

MP-1.5 2022-2029 Sidestream Nitrogen $7,770,000 

MP-1.6 2022-2029 Gas Upgrading $12,495,000 

MP-2 2022-2024 Realign RMP 345 KV Line $3,150,000 

MP-3 2022-2026 South Electrical Building $10,500,000 

MP-4a 2022-2025 Biosolids Disposal – Thermal Dryer $21,889,000 

MP-4b 2022-2025 Biosolids Disposal – In Vessel Composting $36,189,000 

MP-6 2022-2026 Tertiary Filtration $46,887,000 

MP-7 2022-2026 UV Disinfection $26,609,000 

MP-8 2022-2026 Outfall Upgrade $6,940,000 

MP-10 2021-2034 Secondary Clarifier Capacity Upgrades (for west facilities) $10,080,000 

MP-11 2036-2040 South WRF Facilities $193,515,000 

MP-12 2051-2055 Capacity Expansion to Buildout $117,495,000 

Total   $637,474,000 
1 Project identifiers are as follows: MP = Master Plan 
2 Project costs come from the District’s 2020 Master Plan adjusted to 2022 dollars for any remaining project costs and 
actual costs for the years 2020 to 2022. 

 

A few item should be noted regarding these tables: 

• Some of the projects from the District’s 2018 Asset Management Project have not been 
included here due to replacement with other alternatives or needed additional studies to 
better define the projects.  

• District personnel have added a few studies and projects that were determined to be 
needed after completion of the 2018 Asset Management Project. This includes an update to 
this Capital Facilities Plan, a Plant Expansion Master Plan update, New Equipment for 
Dewatering Building, Land Acquisition – Composting, and Fleet additions. These have been 
included in Table 6-3. 

• A few projects have been combined from the previous Capital Facilities Plan for 
convenience in design and construction. This includes projects TP-4/TP-5 and TP-3/NT-2. 
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CHAPTER 7 

IMPLEMENTATION PLAN 

Previous chapters of this report have identified improvements to accommodate wastewater flow 
from future growth while providing an acceptable level of service. The purpose of this chapter is to 
assemble a 10-year capital improvement program to implement the recommended improvements. 
This plan should be updated at least every five years to re-prioritize system improvements to 
achieve District goals. This will include recommendations regarding levels of funding for system 
rehabilitation, replacement, and capital improvement projects. 

ONGOING CAPITAL IMPROVEMENTS BUDGET  

Before establishing a 10-year capital improvement plan, it is necessary to determine how much 
funding should be set aside each year for capital improvements. One of the best ways to identify a 
recommended level of funding is to consider system service life. As with all utilities, each 
component of a sewer system has a finite service life. Therefore, it is necessary to continually spend 
money towards the rehabilitation or replacement of these components. If adequate funds are not 
set aside for regular system renewal, the collection system will fall into a state of disrepair and be 
incapable of providing the level of service that customers expect.  

An analysis of recommended system renewal budget is contained in the District’s 2018 Asset 
Management Project, Phase 1 Report1. In this report, rehabilitation needs over the next 25 years 
were estimated to be $306 million. This equates to an average annual investment need of around 
$12 million. The report also looked at a recommended long-term budget for system renewal based 
on overall system replacement value and estimated system service life. This analysis concluded that  
long-term system investment should be between $9 million and $12 million per year.  It should be 
noted that these values are reported in 2022 dollars and have been adjusted to account for some 
construction inflation since 2018. However, current market conditions are such that it is difficult to 
predict what long-term construction pricing will do. Correspondingly, these budget levels should be 
revisited from time to time and adjusted as part of future asset management planning.  

CAPITAL IMPROVEMENT PRIORITIZATION 

A discussion of each of the major budget categories and how they will be prioritized in the 10-year 
capital improvement plan is included below: 

• Collection System Capacity Improvements – BC&A used the growth projections 
discussed in Chapter 2 of this report and the existing collection system hydraulic model to 
determine when collection system capacity improvements are needed (these improvements 
were identified in Table 6-1). There is not much flexibility with the scheduling of these 
projects. Unless growth occurs at rates significantly different than those projected, failure to 
complete the projects at the recommended dates will result in the District running out of 
available capacity and being forced to implement restrictions on development.  

• Collection System Rehabilitation Improvements – A prioritized list of collection system 
rehabilitation improvements was developed for the District’s 2018 Asset Management 
Project, Phase 1 Report (these improvements were identified in Table 6-2). This 
implementation plan generally follows the same plan identified in that report with only a 
few exceptions. A few collection system rehabilitation projects are no longer needed due to 

 
1 Technical Memorandum No. 3 – Capital Improvement Projects and Replacement Planning Evaluation Summary. 
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collection system capacity improvements that are replacing the pipeline identified for 
rehabilitation. These rehabilitation projects have correspondingly been deleted from the 
recommended projects in this report. Also, the 2018 Asset Management Project, Phase 1 
Report did not include a recommendation for specific timing on “Potential R&R Projects 
from Additional Inspections”2. These potential projects were discussed with District 
personnel to determine general priority and were then distributed throughout the 10-year 
planning window. 

• Treatment Plant Asset Management Improvements – Similar to the collection system, a 
prioritized list of treatment plant asset management improvements was developed for the 
District’s 2018 Asset Management Project, Phase 1 Report (these improvements were 
identified in Table 6-3). BC&A worked with District personnel to determine which 
recommended treatment plant improvement projects from the 2018 Asset Management 
Project, Phase 1 Report have been completed, are in progress, or have been superseded by 
other projects. For those projects that still need to be completed, this implementation plan 
generally follows the same plan identified in the asset management report with a few 
exceptions. For the projects that were supposed to be completed prior to 2022, the timeline 
for design and construction was moved back a few years. The timing of a few other projects 
were altered slightly by District personnel to better match observed needs. 

• Treatment Plant Master Plan Improvements – Similar to the treatment plant asset 
management improvements, a prioritized list of treatment plant master plan improvements 
was developed for the District’s 2020 Master Plan (these improvements were identified in 
Table 6-4). BC&A worked with District personnel to determine which recommended 
treatment plant improvement projects from the 2020 Master Plan have been completed, are 
in progress, or have been superseded by other projects. For those projects that still need to 
be completed, this implementation plan generally follows the same plan identified in the 
master plan report with a few exceptions. The timing of a few other projects were altered 
slightly by District personnel to better match observed needs. 

RECOMMENDED 10-YEAR CAPITAL IMPROVEMENT PROGRAM 

Based on the system improvements identified in Chapter 6 and the recommended prioritization 
approach discussed above, Table 7-1 lists improvement projects that are recommended within the 
next 10-years, the budget required to complete those projects, and the recommended timing of 
those projects. For budgeting purposes, capital costs for most major capital improvements have 
been split up into at least two years; the first year usually includes about 10% of the total project 
cost for design services, while future years include the remaining budget for actual construction. 

 
2 This category includes a number of pipelines with suspected rehabilitation needs that still need additional inspection to define the full 
scope of needed rehabilitation. They have been budgeted assuming worst case condition assessment results. If their condition is better 
than assumed, the projects may be able to be scaled back. 
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Table 7-1 

Recommended 10-Year Capital Improvement Plan 

Project 
ID 

Project Description 
Project Total 

(2022 $s) 
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 10-yr Total 

Outside of 
10-Year Plan 

Collection System Capacity Improvements                           

LS-1 Boat Harbor Lift Station $65,415,000   $4,606,459 $2,968,000 $6,063,971 $20,819,632 $21,444,221 $14,725,032       $70,627,314   

CL-N1 
66-inch Parallel Westside 
Interceptor 

$36,472,651 $188,015 $710,351 $9,380,874 $17,761,749 $8,880,874           $36,921,863   

CL-N2 
78-inch Parallel Lakeside 
Interceptor 

$44,519,000 $230,160 $61,739 $1,956,500 $6,878,186 $18,892,083 $19,458,845         $47,477,512   

CL-R1 
Replace and Upsize 
Lehi/American Fork Outfall 

$24,448,000 $222,214 $112,785 $6,853,013 $8,813,504 $9,077,909           $25,079,426   

CL-N4 
Two Parallel 48-inch BHLS Force 
Mains 

$14,683,000     $1,468,300 $1,512,349 $3,115,439 $3,208,902 $3,305,169 $3,404,324     $16,014,483   

CL-R2 
Replace and Upsize 
Alpine/Highland Outfall (North 
Segment) 

$3,921,000       $403,863 $3,743,810           $4,147,673   

CL-R3 
Replace and Upsize 
Alpine/Highland Outfall (South 
Segment) 

$3,485,000             $392,240 $3,636,063     $4,028,303   

CL-R4 
Replace and Upsize East Lehi 
Collector 

$8,115,000                     $0 $8,115,000 

CL-R5 
Replace and Upsize Vineyard 
Collector 

$2,182,000                     $0 $2,182,000 

CL-R6 
Replace and Upsize Westside 
Interceptor 

$26,964,000                     $0 $26,964,000 

CL-R7 
Lakeside Interceptor 
Replacement 

$44,519,000                     $0 $44,519,000 

LS-3 
Dry Creek Lift Station Pumps 
Upsize 

$343,000           $374,805         $374,805   

Subtotal   $275,066,651 $640,389 $5,491,333 $22,626,687 $41,433,621 $64,529,747 $44,486,774 $18,422,441 $7,040,387 $0 $0 $204,671,380 $81,780,000 

Collection System Rehabilitation Improvements                          

IN-1 
CCTV Inspection and Level 2 MH 
Inspections 

$102,039 $18,892 $9,892 $73,256               $102,039   

SR-1 
Structural Rehab of 60-inch RCP  
(1-06-305-13) 

$5,729,000 $126,012 $7,362 $439,526 $5,310,783             $5,883,683   

SR-2 
Structural Rehab of 54-inch RCP  
(1-06-307-13) 

$7,744,000         $2,738,537 $2,820,693 $2,905,313       $8,464,543   

PR-1 
Potential Rehab of 60-inch RCP  
(1-06-XXX-13-7) 

$16,668,000 $3,430     $1,350,611 $5,049,798 $6,634,155 $6,833,179       $19,871,172   

PR-2 
Potential Rehab of 54-inch RCP  
(1-06-XXX-13-10) 

$2,275,000                 $271,647 $2,518,167 $2,789,814   

PR-3 
Potential Rehab of 24-inch and  
30-inch RCP (1-06-XXX-13-9) 

$6,091,000               $706,114 $6,545,675   $7,251,789   

PR-4 
Potential Rehab of 21-inch and  
24-inch RCP (1-06-XXX-13-10) 

$2,549,000                 $304,364 $2,821,454 $3,125,818   
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Project 
ID 

Project Description 
Project Total 

(2022 $s) 
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 10-yr Total 

Outside of 
10-Year Plan 

Subtotal   $41,158,039 $148,334 $17,253 $512,781 $6,661,394 $7,788,334 $9,454,847 $9,738,493 $706,114 $7,121,686 $5,339,620 $47,488,857 $0 

Treatment Plant Improvements                           

TP-1 
Influent PS Retrofit (Pump 
replacement, piping, controls) 

$3,520,000   $16,747 $1,519,437 $1,021,665 $1,052,315          $3,610,164   

TP-2 Blower Replacement $9,988,179 $5,661,447 $4,277,949 $48,783               $9,988,179   

TP-3/ 
NT-2 

Bioreactor Improvements/BNR 
Zone/Redox Controls 

$6,238,000           $681,643 $3,159,416 $3,254,198     $7,095,257   

TP-4/5 
East-Side and West-Side 
Clarifiers 

$4,838,923   $59,527 $3,156,169 $996,818 $872,714           $5,085,228   

TP-6 

Headworks/Grit System 
Upgrade (Interconnection, gates, 
LEL monitoring, controls, lift 
station) 

$528,000     $528,000               $528,000   

TP-7 Biosolids Disposal Facility $2,758,340       $1,420,545 $1,463,161           $2,883,707   

TP-8 
New Equipment for Dewatering 
Building 

$1,661,406 $1,631,730 $29,676                 $1,661,406   

TP-9 Land Acquisition - Composting $1,173,000   $1,138,835                 $1,138,835   

TP-10 Fleet - $222,188 $728,605 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $4,950,793   

AD-2 Replace CMMS System $512,937 $44,131 $38,806 $310,000 $40,000 $40,000 $40,000         $512,937   

AD-3 
SPCC Plan Compliance 
(Secondary containment) 

$14,791     $14,791               $14,791   

AD-4 
Headworks Odor Control 
Evaluation 

$95,638 $90,238 $5,401                 $95,638   

AD-5 Capital Facilities Plan $322,300 $109,100   $49,200     $164,000         $322,300   

AD-6 Plant Expansion Master Plan $513,206 $335,256 $177,950                 $513,206   

AD-7 Aerobic Digester Improvements $41,131 $41,131                   $41,131   

AD-8 Engineered Wetlands $6,250,000     $761 $1,287,500 $2,652,250 $2,731,818         $6,672,328   

AD-9 
Equipment Storage and Relocate 
Collection Shop 

$5,000,000               $1,159,274 $2,388,105 $2,459,748 $6,007,126   

EL-1 
Power Quality 
(Switchgear/Generator, PLC, and 
OIT) 

$3,921,481 $265,655 $894,599 $2,761,228               $3,921,481   

EL-2 
Plant Control System PLC 
Replacement 

$1,466,000     $1,466,000               $1,466,000   

MP-1.1 
Primary Treatment and Primary 
Sludge Pumping 

$57,225,000     $575,000 $2,917,475 $3,035,500 $15,632,826 $12,881,448 $9,950,919 $10,249,446 $10,556,930 $65,799,544   

MP-1.2 
Primary Sludge Straining and 
Primary Sludge/WAS Thickening 

$14,805,000     $375,000 $743,145 $785,331 $4,044,456 $3,332,632 $2,574,458 $2,651,692 $2,731,242 $17,237,956   

MP-1.3 Anaerobic Digestion $57,540,000     $500,000 $2,937,560 $3,052,209 $15,718,878 $12,952,355 $10,005,695 $10,305,865 $10,615,041 $66,087,604   

MP-1.4 Sidestream Phosphorus $14,385,000     $150,000 $733,103 $763,052 $3,929,719 $3,238,089 $2,501,424 $2,576,466 $2,653,760 $16,545,613   

MP-1.5 Sidestream Nitrogen $7,770,000     $150,000 $392,430 $412,160 $2,122,622 $1,749,041 $1,351,134 $1,391,668 $1,433,418 $9,002,472   

MP-1.6 Gas Upgrading $12,495,000     $150,000 $635,768 $662,797 $3,413,406 $2,812,647 $2,172,769 $2,237,953 $2,305,091 $14,390,430   
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Project 
ID 

Project Description 
Project Total 

(2022 $s) 
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 10-yr Total 

Outside of 
10-Year Plan 

MP-2 Realign RMP 345 KV Line $3,150,000     $100,000 $1,570,750 $1,670,918           $3,341,668   

MP-3 South Electrical Building $10,500,000     $100,000 $2,142,400 $4,455,780 $2,294,727 $2,363,569       $11,356,475   

MP-4a 
Biosolids Disposal - Thermal 
Dryer 

$21,889,000     $2,500,000 $3,994,134 $11,611,020 $7,175,610         $25,280,764   

MP-4b 
Biosolids Disposal - In Vessel 
Composting 

$36,189,000     $2,500,000 $13,879,868 $11,517,873 $11,863,409         $39,761,150   

MP-6 Tertiary Filtration $46,887,000   $75,000 $1,000,000 $4,718,636 $14,922,725 $15,370,407 $15,831,519       $51,918,288   

MP-7 UV Disinfection $26,609,000     $750,000 $2,663,477 $8,468,846 $8,722,912 $8,984,599       $29,589,834   

MP-8 Outfall Upgrade $6,940,000     $150,000 $2,797,480 $2,208,794 $2,275,058         $7,431,331   

MP-10 
Secondary Clarifier Capacity 
Upgrades (for west facilities) 

$10,080,000                     $0 $10,080,000 

MP-11 South WRF Facilities $193,515,000                     $0 $193,515,000 

MP-12 Capacity Expansion to Buildout $117,495,000                     $0 $117,495,000 

Subtotal   $686,317,332 $8,400,876 $7,443,094 $19,354,368 $45,392,753 $70,147,447 $96,681,491 $67,805,314 $33,469,871 $32,301,195 $33,255,231 $414,251,639 $321,090,000 

TOTAL   $1,002,542,022 $9,189,599 $12,951,681 $42,493,836 $93,487,768 $142,465,528 $150,623,112 $95,966,248 $41,216,372 $39,422,881 $38,594,851 $666,411,876 $402,870,000 

Note: Costs include 3% inflation per year 
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Figure 7-1 summarizes the annual capital expenditures that will be required to support the 
recommended capital improvement plan. Expenditures have been grouped by major category for 
reference. For comparison purposes, the figure also includes the historic level of funding available 
for capital improvements3 based on budget data in 2021. The average inflation adjusted revenue 
for capital improvements in the District during this period was approximately $22.5 million as 
shown in the figure. The figure also includes an estimate of annual available revenue if historic 
revenues are increased at 3% per year to account for inflation. 

A few conclusions can be made based on Table 7-1 and Figure 7-1: 

• Long-term Level of Funding – The District’s historic level of available funding for capital 
projects is not far off of recommended long-term levels. As can be seen in the last few years 
of Figure 7-1, once the District addresses several significant short-term needs, historic 
levels of funding track relatively well with projected needs. The important caveat to this 
conclusion is that the District is currently facing inflation that is much higher than historic 
averages. The current projections are based on 3 percent projected inflation. If inflation 
tracks closer to observations in recent months, higher long-term funding levels will be 
needed. 

• Short-term Level of Funding – Even though District funding levels may be adequate in the 
long-term, the same cannot be said of the short-term. The District is facing some major 
expenditures in the near future. This is the result of two factors. First, significant growth 
will require several expensive collection system improvements in the next five years. 
Second, there are a significant number of high priority treatment projects that are 
recommended for completion in the next few years. These projected expenditures are 
significantly higher than historic funding levels (on the order of ten times more than the 
historic funding level). The District needs to start planning immediately for how they are 
going to fund these short-term treatment and collection improvement needs.  

RECOMMENDATIONS 

Based on the analysis contained in this report and the conclusions above, the following actions are 
recommended: 

• Adopt the Proposed Implementation Plan – The 10-year capital improvement plan 
summarized in Table 7-1 represents the best available assessment of District capital needs 
in the upcoming years. It is recommended that this plan be adopted for budgeting, staffing, 
rate making, and impact fee calculation purposes. 

• Complete a Rate Study – As noted above, historic funding levels will not be adequate to 
address projected District needs over the next several years. The District will need to 
explore options for funding the recommended projects. This will likely include both 
increasing rates and bonding for projects. It is recommended that the District complete a 
detailed rate study to explore their options. 

• Develop a Plan for Project Completion – In addition to having adequate funding to 
complete the needed projects in upcoming years, the District will also need to make sure it 
has adequate help to manage and execute the needed projects. There are simply too many 
capital projects for the District’s existing staff to complete. It is recommended that the 

 
3 Total revenue minus expenditures associated with O&M and debt. Revenue includes an average of $9 million/year in impact fee 
revenue. If impact fee revenue decreases due to slower growth rates, the funding available for capital expenditures will correspondingly 
decrease. 
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District identify a plan for increasing its capacity in this regard, either through the 
acquisition of additional staff or securing assistance from a consultant. 

• Update this Capital Facility Plan Regularly – This capital facility plan should be viewed as 
a living document. The conclusions contained herein are based on several assumptions that 
will assuredly change from time to time. Examples of this include assumptions associated 
with development patterns, regulatory requirements, economic conditions, etc. As changes 
occur in these areas, the conclusions and recommendations in this report may need to be 
revised. For this reason, it is recommended that this report be updated on a regular basis. 
This should be at least once every 5 years and more often if necessitated by a major change 
in the District (e.g. major new regulatory requirement, annexation of a new area, etc.) 
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Figure 7-1
10-Year Revenue and Expenditures - TSSD Capital Improvements
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